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PART 1 SECTION A MF WORKSHOP SERVICE MANUAL 1457 087 M1

SPECIFICATIONS

General

This section dosle with the specHication of the MF BUB Treactor, The tractar is avaitable in twe modeals, one with

standard transmission and the other with reversomatic transmission. The reversomatic transmission ncorporates

a torgue convertar in plase of the usual clutch. The torgue convarter is operated by two pedals and produces aither
forward or reverse motion without rear reselection, This method ailows rapid backward and forward shuttling
betwean lorry and work pile, Stapdard aguipment Includes full power steering.F1vé plate wet brakes, full lighting,
heater and hazard warning lights,

ey to Fig 1
A COverall height to exhaust 104" (2640 mm.)
B Charall height over stearing wheel 73" (1855 mm.]
c Whesl base B1% (2100 mm.)
D Ground clearance 167 (40684 mm.)
E Overall width g2" (2085 mm.)
GENERAL
Total waight, with fual, oil, water
lzader, digger and rab, less operator 13,304 ib, {8050 kn,)
ENGINE
Maleer Parkins — to M.F. Specificstions
Type and Model Diesal £4.212 — Dirget bnjection
Mumber of Cylindars 4
Bore 3.875 (98.43 mm:)
Stroke A4.510m, (114.3 mm.)
Capagity 212 cu. ing. (347 litres)
Compression Ratio 16,51
Firing Order 1,3,4, 2.
B.H.P, Governed Speed G2 at 2,000 rpm
Maximum Torgua 173 Ibfte (23.7 kafm) 2t 1250 rpm ,
Lubricaticn System Pressure 50 - 65 pad, (3515 - 475 kafem™).
Replacemeant cartridoe typo, ofl filter, full fow sxtarnal,
Walves Overhesd type
Warking Valve Tip Clesrancs
Intst 5.0%2 in, {0.30 mm.} cold
Exhaust D070 in, (0,26 ;) hot
Fuel Lift Fump A.C. Dulco
Fuel Filters Two with replaceabla elemants. Primary imcorporates
trarsparent sediment bowl.
Injection Pump .4,V Distributor type fted with ¢nechanical governor,
Fual Injectors C.AV . type nozzles and nozzle holders,
Injection timing 227 B.T.0.C.
Working Pressurg, 170 A T.5.
Initial Setting (Mew lnjector 175 AT.S
Eazy Starting Aid C.AM. Thermostart Mark [HC.
Afr Cleaner Diry element, removable for cleaning.
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MF WORKSHOP SERVICE MANUAL

GENERAL . . . Cont'd
COOLING SYSTEM

Systam Presssm

MNagmal Temperature
Fan Balt Doffscilon

ELECTRICAL SYSTEM

Valtaga
Hattery

Starier Motor
Alternator

Lights

Caby

Heater

TRANSMISSION

Staridwrd Rangs

Bust Renga

Fenotery Heduction
Finad Driva

Iratant Ravares Tranamizion

Flinsd Drive
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10 p.sii. (0.703 kafem?),

Cireulation ssslsted by eantrifugal pump driving a codl-
ing Tan.

170° - 180°%F (76.7° - B2.2°C)

¥ n (19 mm) midway between fan pulley and grank-

Ehafl pulley,

12 valt - NEGATIVE EARTH,

12 volt Meawy Dty

88 amp hour in 20 hours (Standard Transmission).
12 volt Heavy Duly 126 asmp hour, [Reversomatic
Transmission),

Lucas M50 Solenoid angazsed pinicn.

Lucas 18 AC.H.

Front-and Resr worldampa fiveed a3 integeal part of cab.
Haadlights

Panal Light

Interior Lighis

Side Lighis

Indicator Lights

Tall Lights

Mumbar Plate Lights

Front windscréen wipsr

RAear wipsr optlonal

Single clutch Layeock Spicar {composite) 12 in. drive
tisc, coil spring operated,

Constant mesh spur primery reduction gears with three
spend forward and one revarse sliding spur gear com-
pounded by s planetary reductlon gear s8t on the out-
put end of the malngheft to provide 8§ speeds forward
wd 2 reverse,

21419

Bavel drive with epleyclic final hub redvction gives 2
ratio of 10881

Automatic shuttle transimission with hydraulically opers-
fad elutchas for forward and reverse trevel. Shutils trans-
mission comiprises two spesd sliding spur gear and 4:1
plenatary raduction gear giving 4 speeds forwerd, 4
reverss. Two multi-plate cluich packs combing with &
gesr train o that engagsment of forwerd cluxch locks
the input shaft fo the cutput shaft end reverse cluish
‘drive’ and ‘drivan’ pletes are forced to countsr ro-
tate. Engegement of the meverse cluteh logks the reverse
gear to the output shaft creating drive from the Input
ahnft, through the reverss idler ond feyshaft cousing for-
ward clutch ‘driva” and ‘driven’ plates fo counter rotaie.
Beval driva with eployclic final hub reduction giving &
ratio of 10.9:1,
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GENERAL . .. Cont'd
HBOAD SPEEDS

STANDARD TRANSMISSION

SELECTED GEAR

LOW

HIGH

lst
2nd
Ard

Rev,

Isi
Z2rud
Ird

Rewv,
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168.8/14 - 20 {10 Ply] Tyras
Mo allowsnce made for Tyre Slip.

2000 r.pam.
im.xh.

1.4
2.1
34
1.9

5.5
8.3
15.2
7.5

REVERSOMATIC TRANSMISSION

SELECTED GEAR

FORWARD

REVERSE

STEERING

Type

Pump

Rellef Valva

Turning Cirele Betwaan Kerbs
Ty Sizo

Tyre Pressure

1st
Zndd
Frd
4th

tst
2nd

4th

16.8/74 - 28 10 Ply) Tyres
Mo alfowance mado for Tyre Slip,

2000 r.p.m.
m.p.h.

1.7
4.6
6.6
18,5

1.7
4.6
.6
8.5

1457 D37 M1

Ie.pih.

23
3.4
6.0
10

8.9
13.3
4.4
12.0

le.p.h.

2.7
1.4
10.7
297

237
1.4
i0.?
29.7

Power Steering worm and peg with  sngle Pitmen s

Plassey

1450 - 1800 p.s.i, {101.50 - 112,48 kolern®).

27 ft, § in. (8360 mm].

Front 8.00 x 16 {10 Ply) wibeless.
Rear 16.8 ¥ 14,28 {10 Ply) wheless,
Front 50 p.s.l. (3.52 kg/om?).

Rear 26 p.s.t. (1.41 kafem®).
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GENERAL . . . Conf'd
BRAKES

Servico Broke

Parking Brake (Duel Arakes)

CAPACITIES

Fuel Tank
Engine Sump {ine. Filtors)

Fransmission end &xle Standard
Instant Revarse
Torgue Converier

Epicyclic Hubs

Steering Gearbox
Cooling System

Power Steering Ressrvair

SPECIFICATIONS - DIGGER
General

1857 087 M1 FART 1 SECTION A

Mechanically operated flve plate dise brakes, fully en.
closed, oil immersad,

Mechanical Linkage w 14 in. % 2 in. (35.5 cm « 5,08 e}
wheal drum brakes on esch drelven wheel,

17 Imnp Gallons (20.4 L5, Gallons: 77.3 litres),
Dipstick low i— 10% pints (1.6756 U.S. Gallons; 5.98
litres).
full © = 16 pints (24 U5 Gallons; 908 lifres)
7.2 Imp. galls, {864 1.5, Gatlons; 32.2 litres)
6.7 lmp, galls, [8.04 U.5. Gallons; 30.5 litres)
2.1 Imp, galls. {2.62 LS. Gallons; 5.55 Hitres). Reverso.
miatic Transmission,
Z pints {0.3 LS. Gallons; 1.14 litres)
2 pines {0.3 LS. Gallons: 1.14 litres)
A lrnp. galls. (3.6 5. Gallons; 13.64 litres)
1% pints (0,85 litres)

The MF 500 Digoer is designed for use with the 508 Tractor and 508 Loader.

ﬂw.dim_]er is oparated by means of & seven epool valve. & reversible soat is incorperated on the 508 waetor and
when swivelled round this seat bocomes the diggsr contral position. A platforny sround the tractor seat enables
the operator to ransfer to the digger control position quickly and safely.

=

mAR=I g mMD O m

Length from plvot post to centre
rear axle

Meximum diggiog reach from plvot

Mascimum helght Tully raizsed
Trangport height

Clodrance height maximum
Bucket angular movement
Masimuim digging denth

Width

Total slewing arc

Mazimum offsat position
Maximum side rezsch, boom Tully
offset

WEIGHT

Bagle weight diggar unlt plug tpool valve
and novers

KEY TOFIG. 2

I

130
122"
123"
190
168"
21"
186"
2489

230"

3480 1k, (1579 ka
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GENERAL
WEIGHT . . . Cont'd

Weight of attaching sills, links and pins
Weight of foot well

Total weight of digaer plus atiachment
parts, foot well and 24 in, (60 cm.)
trench buckel

HYDRAULIC SYSTEM
Pump (Supplied wizh loader]
Pump Output

System Pressure
Systemn Capacity {including loader)
Systemn Capacity (excluding loader)

ATTACHMENTS

French Buckeis
Size |ing. and ems.)

Mumber of teath
Weight (lbs.)
(oo, )
5.AE, rated heaped capacity
{ew, )

Ditch Digging Bucket
Sire

Mumber of teeth
Weight

5.0.E, rated heapod copacity
{cu. 1)

Ditch Cleaning Bucker
Size

Esxtensians {2)
Waight

Capacity

SPECIFICATIONS - LDOADER
3eneral

https://truckmanual shub.com/
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258 1b. (117 kgl
110 b, (50 kal.

4209 lb, (1809 kg,

Dowly gear bype, driven from front of cogine crank-
shaft.

238 Imp. Gallons {28.5 U5, Gallons; 108 lines) per
minute ot 2000 r.p.m.

2500 - 2650 p.s.i. (175 - 185 ko/sg.cm.).

12 Imp. Gallons (14.4 U5, Gallons; 5.4 litres),

oY lmp. Gallons (6 U5, Gallons; 23.9 litres).

12 16 24 30 a6 42
(30 (45} {60) {761 {31} {108}

3 3 4 ] g 7
2o 234 345 3n7 432 398
a6 108 156 75 195 180

(23 (34 (68 (B2 (o2 (1.9

Top 48" {121.9 cm.) Bottom 167 (38,1 cm)
3
357 bs. {162 kys).

Toow. f {01898 cu.m.)

48" (121.9 o)

12 (30).

342 1bs. (166 kgs.) with axiensions

4 . B {00113 0. m, ) without extensions,

The MF S0B Loador is designed for use with the S0B Trector and BOE Digger. The foader Is oparated by means
of a two spook valve, The loader Is fitied with 2 general purpose 1 cu. yd. (766 litres) capasity bucket. As an
alternative a 4 in. 7/8 cu. yd, (869 litres) capecity bucket may be fitted,

The design of the bucket ram and linkaga is such that the bucket can bs completaly filled during each cycle and
is the bucket can be rolled back through 457 from the horizontal, i will remaln full whilst the machine is moved

to the unloading point
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MF WORKSHOP SERVICE MANUAL 1457 0BT M1 PART 1 SECTION A
Key to Fig 3
A Owerall haloht, heam raised bucket crowded 165%™ (4204 mm)
8  Whed base 81%" (207 mm)
c Maximum reach when bucket dumped
at 45% 64" [162.6 mm}
D Overall height, to top of eab 101%" (254.8 mm}
E Cheerall height, without cab T0db” [265.4 mm)
F Grand Clearance Minimum 100" {26.7 mm}
G Owerall width, less bucket 84" {213.3 mm)

GENERAL

Lift capacity at Tull height with buckss
Broakout force

Maximim [ift capacity [SAE (o full height,
with buclket)

Hraakout force (S4E)

Cyole times:

Raise to full height

Lonaser time (power)

Rucket dump time

Buchket crowel tirme

HYDRAULIC SYSTEM

Purng
Pumipy Quisat

Systarn Prossum

Systam Capacity [including dioger)
Bystom Capacity lexeluding digger)
Filtar Type

ATTACHMENTS

Drott 4 in. 1 Bucket width
B.AE, Heaped Capacity
Mumber of tasth

Vmight

Gieneral Purprso Buecket
Width

5.A,E, Heaped Capacity
Murmber of teeth

Waight

4670 10, (2720 ky)
7650 Ik, {3445 ko)

4670 Ib. (2120 kg)
7650 |b. {3445 kg)

4.3 secs,
3.0 secs.
1.2 secs,
1.5 secs,

Diowety gear type, driven from front of enging crank-
shaft.

238 lmp. Gallons (286 LS. Gellons; 108 litres) per
minute at 2000 r.p.m.

2500 - 26850 p.s.i. {175 - 185 kofsguem.)

12 lmp. Gallons {14.4 U.5. Gallons; 5.4 litres)

6% tmp. Galtons (8.1 LLS: Gallons; 3007 fites)

Full flow with renewsble papar element.

80" (203 cm.)

W8 cuyd. (1,745 cum.)
T

1000 Ha, (454 ko)

g3 %" (213 cm)

27 cu. fo (3.924 cu. )
B

689 b, (3124 ka)
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PART 2 SECTION A

ENGINE REMOVAL
AND INSTALLATION
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PART 2 SECTION A MF WORKSHOP SERVICE MANUAL 1457 087 M1

A4-212 DIESEL ENGINE

Removal (2a/1)
1. The operations in this section assume that tha cab, digger and loader have bean ramavet from the maechine.
2.  Remove the hood sssamialy.

3. Insart wooden wedges betwesn the upper side of the axls and the axie support casting.

i, Remaove the drag link from the steering box drop arm.

& Remaove the sump drain plug and draln the engine oll. Refit the drain plug.

6. Remove the oll filter centra securing bolt and remaove the filtar contalner and filter,

7. Drain the water from the eylindsr hlock, heater and radiator,

8. Ralesse the fuel tartk rear mountings,

8. Position the rails of dismantling stand MF 27% and support the engine sump and transmission housing on

rail trolleys,

10, Disconnact tha battery leads
1. Disconnect tha wirdng from the thermostart, startar motor, alternator, horn, lights and newutral safuty
switeh, :
12, Dizconnect heater hoses at the water pump,
13, Disconnect tha water temperaturs gallge wire, oil prassure gauge pips, schometer eshie, tubo from the air,
filter restriction indicator, fuel sender unit wire,
14.  Disconneet the fuel cut-off cable.
16 Releszo all harness securing clips.
16, Switch off the fuel and disconnest the fusl pipes at the injection pumgp.
17, Disconnect the fusl pipe betwesn the primary. and secondary fuel filters,
18.  Disconnect the throtile control rod from the injection pump.
19.  Remove the starter motor,
20, Remove the Tiller and drsin plugs and drain the torque sonverter and instant raverse transmission, Replece
thie filler and drain plugs in the transmision cass,
21, Remove the hydraulic pipes from the transmission case to the ofl filter and oil cooler, and the pipes from the
ol cooler to tho transmission.
22, Remove two bolte securing the torque converter il filter to the trarsmisston cess.
Z3.  Disconnect the torque converter ail therme unit on the transmission casa,
24.  Disconnact the torque converter oil pressure pauge pipe.
26.  Remove two bolts and spring washers securing the steering box to the angine,
26, Romiowve the bolis securing the engine to the ransmission housing,
27, Push the rear part of the machine out of engaysment with the engine.
2.  |Fig. T) Fit support stand MF 27G to the front of tha transmission housing and seclire with two bolts esch
Sidde
.29, Support the engine on a table and separate the front axla from the engine 83 desoribed in aperation,
Refitting (2A/2)
1. Rafit the front axle assambly to tho englne &s described in gperation .
2. Support the tramsmission on & rail trolley,
4. Remuove support stand MF 27G from the front of the ransmission housing,
4, Wadge the resr part of the fusl 1ank in a slightly raised position,
6. Align tha transmbslon with the englne than using gulda studs join the two helves together.
8 Bolt the engine to the transmission housing and refit the starter maotor.
7. Replace the two bolts and washers sscuring the stearing box to the engine.
B. On jnstant reverss transmission machines connect the torgue convertar oll pressure geuge pipe.
B! Connact the torque converter off thermo unit onthe trensmission case,
10, Hatit the torgue converter ol filter to the transmission case,
11.  Raplace the hydraulic pipes from the transmission tase to tha filter and oil coolar and from tha ofl coaler
to the transmission case.
12, Remove the wedge fram under the fusl tank and bolt the fuol tank to the tank support bracket.
i3, Reconnect the fuel plpe babween the primary and secondary Fuel fittars and the fusl pipes at the Injection

U,
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A4-212 DIESEL ENGINE

Refitting . . . Cont'd

14.
s
16.
17.
ia.
18.

20,

21,

Recannect the throttle rod st tha injaction pump, fuel cut-off cable, tachametsr cabls, oil pressilre plps,
water tempergture gougs wire and blockage indicator whs,

Hevonnect the wiring to the thermaostarl, alisrnater, starter motor, horn, |lghts, fusl sender unit Bod
neutral safety switch, Conrnect batinry Jends,

Bscure wiring harness with clips.

Reconnect the heater hoses at the watar pumgp,

Clean the oil filtar container, fit & new element, and sesling rings and refit the container to tha ERgira.
Refill the torque converter and instant reverse transmission with ofl of the correcs grade up to the full
laval,

Refill the engine with oif up 1o the full mark on the dipstick.

Fit the drag link back onto the drop am.

Remove the wooden wedges Trom between the axle and the asle support casting, Then remove the rail
trolley,

Raplace the hood asmambly,

Open tha fuel shut-off tap and Bead the fusl sysiem.

Redill the engine cooling system with fresh water containing the cormect amolnrt of anti-fresrs solution
BE required.
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PART | SECTION B MF WORKSHOFP SERVIGE MANUAL 1457 087 M1

TECHNICAL DATA

Bore | “ 3 = Bk b e S WR KD W we o u
Stroke . . oo s . oo i % oG e o
Ma. of Cyllnder: om e e a8

CubicCapacity , . . . . . . . .

Compression Ratio . . ., . . _ . . . . .
FieingOrdar . . . ., . . . . . o . .

Cyala,

Combustion System
Recommended Torque Tensions

Cylinder Haad nuts .

Connecting Rod nuks

Main Bearing Setscraws | { & =

Idler Gear huboues , ., . . . . , . _ . . ., .
Flywhael setscrews ., . . . . . . _ , . . . .
Camshaft Gear retaining setscrew . . _ , . . . .
Crankshaft dog nut or retaining soeawy . _ ., .
Lub. Oil Filter setscrew. . . ., _ . .

Atomisar Securingnuts , . . ., .

Dynamo Pulley Retaining nuts

MANUFACTURING DATA AND DIMENSIUNS

Total Height of Cylindar Block betwesn Top and Bottomn
Parant Bore Dia: for Cylinder Liner (Chrome Thin Wall} .
Parent Bare Dia for Cylinder Liner {Chrome Thick Wall) |
Parent Baore Dia, for Flangeless Gylindar Lingr (Cast Iran) i
Parant Sore Dia, for Flangad Cylindar Liner [Cast fron) . .
Depth of Recess for Liner Flange (Chrome Thin Wall)

early type . |, ., -
Depth of Recess for Liner Flanga {[:hmme Thm Wal!‘j

later type |, W M e
Depth of Recess for Lmur Flange [Chmmn} Thac‘i: Wnll
Main Bearing Parent Bore Dia.. . . . . . . . . _ _
Camshaft Bore DlaiNe, T . . . . . .
Camshaft Bore Dia. Mo 2 . . . . .
Camshaft Bore Dia, No. 3 .

Cylinder Liners

Outside Dla. OF Flangzless (Production) Cylindser Liner .,
Outside Dia. of Flangsd (Production) Cylinder Linar . .
Cutside Dia, of Flanged (Pre-finished Sapvice) Gylinder
LRI G e S @ 16t S e o g m W e
Interforgnice Fit of Flangeless (Froduction) Liner in
Cylinder Bluck Parent Bore . . . -
Interferance Fil of Flangad (Production) Llnsr in Cv,.rimder
Block Parent Bors e N BN BB
Transition Fit of (Pre-finished Servica) Liner in Cylindar
Block Parent Bora .
Finished Bore Dia, for Fldngeiess {Frﬂductmn!t Cvlmder
Linar .

3.875 in (28,43 tm)
A.50n {114,3 mm)
Four

212 in® (347 litres)
1551

1,342

Four Siroks

Diract Injestion

80 Iisf. €2 (124 kgt m)

G5--70 I f (8,99-9,688 kg m)
140150 Ib fi {19,35—20.74 ka m)
2724 Ib 1t {2,8—-3,32 ko m)

80 Ik it (57 kg m)

4560 b #t (6,23—6,91 kg m)
260300 Ib e {37.0—41,48 ka m)
2630 Ib ft (3,644,155 kg m)
1012 Ib Fe {3.6-4,15 kg m)
16—20 Ib ft {2,1—2.8 kg m)

17.382/17.375 in (241,12/441.33 mmi)
3.8625/4.9835 in (100,65/100,.67 iam)
4 0625/4.0635 in {103,19/103,22 mim)
4.0615/4.0826 in (103,16/103,19 mm|
4.04625/4 0835 in {103,19/102,22 mm)

0.046/0,049 i (1,7771,25 ram)
0.049/0.057. in {1,25/4,30 mm)
0.150/0.162 in [3,87/3.88 mm)
3.786/3.167 in (80,42/30,44 mm)
2.000/2.001 in (5,B0/50.83 mm}

1.990/1.8918 In (50,55/50,58 rarm)
1.970/1.9718 in (60,04/50,08 mm )

4.0656/4.0685 in (103,26/103,29 mm)
4,0645/4.0656 in (103,24/103,26 mm)

4.0626/4 0835 in (103,19/103,21 mm)
0.003/0.005 in {6.08/0.13 mun|
0.001/0.003 in {0.025/0.08 mm)

* 0.001 in {+ 0 025 mm)

3.077/3.878 in (58,48/98,50 mm)
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Cylinder Liners . ... Cont'd

Finishad Bora Dia. for Flanged (Production) Cylindsr Liner. 3.877/3.878 in (98,4598 50 mim)
Finished Bore Dia. for Flanged (Predinished Sarvice]

Cylinderlioer, . . o & & & % o ow e oo 3.078/3.8749 in (98,50/98,52 mm)
Height of Liner above Cylinder Block Face (AN Typest . . 0.030/0.035 in (0,76/0,88 mm)
Maximurn Oversize |Rebore) Flangeless Liner . . . . ‘ +0.030 in 40,78 mmi}

Owerall Length of Uiner {Fiangsalese) . . y PRI B.005/2.015 in (228,7/229 mm]
Qverall Length of Liner (Flamged) . . ORI T T 8,94 1/8.954 in {227.10/237 43 mm!)
Pistons

Typa . . o G B Wy 3 S @ e e E R Cavity in Crown

Ovarall Height {Skirt to Crown) . . . . . . = S.030in (127,76 mm)

Centre Line of Gudgeon Pin to Piston Crown  , , . . . 3.0275/3.0325 in (76,50/76,03 mm)
Piston Skirt Dia. {Aeross Thrust) . . ., . ., , . _- 3.8705/3.8715 in (98,31/98,34 mim)
Piston Crown Dia. (Across Theast) . . . ., . . . . 3.8500/3.8530 in (97,79/97.87 mm)
Piston to Bore Clearance (Across Thrust) . . . . . . 0:0063/0.0073 in (0,13/0,192 mm)
Piston Height in Relation 1o Cylinder Block . . . . _ . 0.015/0.021 in (0,38/0,53 mm)
Bore Dia. for Gudgeon Pin , , . . . . . . . . . 1.37485/1.37508 in (34,92/34,93 mm)
Compression Ring Groove Width, Mumbars 1,2 3 . . 0.0857/0.0067 In {2,43/2,46 mm)
Scraper Ring Groove Widih, Mumberd . . . . 0.2525/0.2535 in {6,41/6.44 mm)
Weight of Pisten .. . .. & . . . i o 4 s 4 b u - 2 Ibs 14 azz (1,304 kg)

Piston Rings

Top Camprassion . . . ., . . . . . . ;T Chromiur Plated

Second Comprassion . . . . . . . . . . . . Cast Iron—Plain

Third Compression , . ., . . . , . T Internally Stepped

Compression Ring Width—Number ¥ . . . . i i 0.0927/0.0937 in (2,35/2,78 mm)
Lompression Ring Widths— Mumbers 2apnd 3, . . | | 0.0028/0.0938 in (2,36/2,38 mm)
Ring Clearance in Groove—-Number 1 . . _ . |, . _ 0.002/0.004 in (0,05/0,10 mm)
Ring Clearance in Groove—Mumbers 2end 3. . , . . . 0.0018/0.0032 in (0,05/0,10 mm)
Ring Gap—Mumber 1 . . . . . . _ . _ _ . . . 0.076/0.021 in [0,41/0,53 mm)
Rirg Gap—MNumbers 2and 3 . . R T, 0.O12/0.017 in (0,304D,43 mm)

The above ring gaps are for a bore dia. of 3.877 in (98,48 mim}. In proctice, for every O.001 in (0,026 mm)
difference in eylindar bore dismetar from 3.877 in, then 0.003 in {0,076 mm)} in ring gap should be allowad,

Gudgeon Pin

THDE - . ¢ v - s T R R R RO Fully Floating

Outside Dia. of Gudgeon Pin, . . . _ _ , i 1.3748/1.375 in {34,92/34,93 mm]
Length of Gudggon Pin. . . . . . . , . . . . . 3.29%/3.312 in (83, 74/84,12 mm)
Fitin Piston Boss. . , . . TR o Transition

omall End Bush

YR o 5 F R R W o= B oLam N m N Stes! Backed, Lead Bronze Lined
Outside Dia. of Small End Bush , . . . . ., . . _ ., 1.535/1.5365 in (38,99/30,02 mm)
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Small End Bush . . . . Cant'd

Length of Small End Bush .
Insida Dia, befor Reaming
Insicla Dia. after * saming .

Clearanca batwesn Small End Bush ami Gudnﬂun Pln ‘

Connecting Rod

Type .

Cap location tﬂ Emnﬂctlng ﬂo-d
Big End Parent Bora Dia.

Small End Parent Bore Din,

Langth fram centre line of Big End ta nsntm Imn nf

Smuall End .
Big End, Width .
Connecting Rod End ﬁfml: on Crnﬂkpm
Big End Bolt Dia. ,
Thread of Bolt.

Connecting Rod Alignment

MF WORKSHOP SERVICE MANUAL 1457 087 M1

1.326/1.338 in {33,68/33.93 mm|
1.368/1.353 In (34, 62/34,62 mm)
1.37676/1.3785 in (34,94/34,06 mm)
0.00076/0.0017 in (0,02/0,04 mm)

“H™ Saction

Sorrations

2,8460/2.8484 in {67,21/87,22 mm)
1.53125/1.53235 in (38,90/33,92 mm}

B.A24/8.828 in (219,05/219,10 mm)
LETT/1.879 in {40,08/40,11 mm)
0.0085/0.0145 in 10,24/0,37 mm)
0500 in (12,7 ram)

LN, =

Large and small end bores must be square and parallsl with each other within the limits of £ 0.010in (0,25 mm)
measured 5 in (127 mm) esch side of the axls of the rod with the small end bush fitted, the limit of £ D.0T0 in

(0,25 mum) is reducsd to 0.0025 in {0.08 mm).

Crankshaft

Owarall Length,
Main Journal Dia. .
Main Journal Length—fo, 1 ;
Main Joumal Length Nos. 2, 4 and 5
"Main Journal Length—Mo, 3,
*Main Journal Flllet Radii .
Crankpin Dia,
Cranlepin Length .

"Crenkpin Fillat Radii |
*Surface Finish—All Journals .

Main Journal and Crankpin Regrind Llndamml '

Ol Saal Halix Dia,

il Seal Hellx Width .

Oil Seal Hallx Dapth .
Flarge is, .

Flangs Widih .

Spigot Bearing Rocass Dspth
Spigot Bearlng Recass Bora
Crankshafi End Float

24.01/24.04 In {802,856/820 mm)'
2.0085/2.680 in [76,16/76,18 mim)
1.453/1.473 in {36,91/37.41 mm)
1.546/1.648 in (39,24/39,34 mm)
1.738/1.741 In {44,16/44,22 mm)
0.146/0.166 in (3,08/3,88 rm)
2 400/2 4005 in (B83,48/83,49 mm)
1.5886/1.5915 in [40,35/40.42 mm)|
0.146/0.168 in {3,68/3.98 mm)
16 micro inches (0,4 microns)
—0.010, 0.020 snd 0.030 in

{—0,26, 0,61 and 0,78 mm)
3.124/3.128 In (78,36/79,38 mm)
0.060/0.080 in (1,27/2,03 mm}
0.004/0.008 in (0,10/0,20 mm)
5.248/6.260 n (133,30/133,38 mm)
G500 in (12,70 mm)
0.781 in (19,84 mm)
1.8497/1.8602 in (46,88/47,00mm)
0.002/0.015 in (0 05/0,38 mm)

'Fil!!t_ radii and surfaece finlsh must bo meintsined during crankehaft regrinding. Length of Mo, 3 main journs!
not to exceed 1.768 in (44,88 wn) aftar rogrinding, Width of crankping must not excesd 1.838 in (41,63 mm)
after regrinding, Whare necestery use oversize thrust washers 1o wuit,

Craakshaft Thrust Washers

Typa ,
Positien in Eﬂq&na

Stoal Bscked, Adurminiom Tin or Lead Bronie Fuoed

Coentra Main Baaring
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Crankshaft Thrust Washers,, . .. Gont'd

Thrust Washer Thickness (5TD] .

Thrust Washer Thickness (O/5) . . . . . .
Thrust Washer Ourside Dia. . . . o« « o« 0 .
Throst Washer Ingide Dia, . . . . . . . . .

Main Bearings

TPt o = m oo 2 ® o

Shedl Width—NMNos. 1,24, and 5

ahall Width—po, 3 i s

Quiside Dia, of Main Bearing , . . . ., . . .
Iinside Dia, of Main Baaring

Main Bearing Running Clesrance . . .

Steel Thickmass: . ., - . . . . . .
Aluminium Thickness

Connecting Rod Bearings

5 o e R R R
Shell Width . . . . s N o e ow &
Dutside Dia. of Gon. Rud Eearlnﬂ T

Imsicde Dig, of Con. Rod Bearing . . . .

Con, RHod Bearing Munning Clearance . . . .

Steel Thicknoss . . . . . . . .
Aluminiom Thickness

Camshaft

Mo, 1 Jowrpsl Length . . . . .

Mo. 1 Journal Dia. . ., ‘ 2
Mo 1 Cylinder Block ﬂamsh:lft Bnre Dlﬂ £ En o Gx
Mo, 1 Journal Running Elearance ., . . .
Mo. 2 Journal Length . . . . . . .

Mo, 2 Jowmel Dia, P o4k
Mo, 2 Cylinder Black Enmshaft H'I:hri.‘ EEa i i e
Mo, 2 Journal Running Clesrgnes .,

Mo. 3 Jouwrnal Lemgth . . . . . . .

Mo. 3 Journal Dia, . . . & owoE
Mo, 3 Cylinder Bleck Eamshﬂft B-:ure Dia ‘o A
Ma. 3 Journal Running Clearance

Cambilt . . . . :

Qilways for Rockar Shaft Lubrucatmn .

Camshaft Thrust Washer

Typa. « . g i
Thrust Washer Dumde EI[EL. i
Cylindar Block Heeess Dia, for Thrust: Washﬂr "
Clesrance Fit of Washer in Recess T
Thirust Washer Insida Dia. . . . . . « « « o«
Thrust Washar Thickness . . .
Cylincor Blaock Recass Depth for Thrust Washer
(Later Type) , . . o . o
Thrust Washer Protrusion uE\runl:i Cvi:nder Block
Front Face (Later Type) . . . . .
Camshaft End Float W E oE o

0.089/0.093 in [2,26/2,36 mm)
0.0966/0.1005 in 2,45/ 2,55 mm)
4.088,/4.088 in (103.84/104,80 mm)
J.420/3.430 in {86 H7/87,12 mm)

Mrestinished, Steel Bachked, Aluminitm Tin Faoed
1,245/1.266 in (31,62/31,88 mm)

1.435/1 445 in {36,45/36,70 mm)

3167 in (BOA1 mim)

3.0015/3,003 in [76,24/76,28 mm)
0.0025/0.0045 in (0,06/0.17 mm}

0070 in (1,78 mm)

0.012/0.0125 in {0,030/0,32 mim)

[Pre-Finished, Steel Baclked, Aluominium Tin Facod
1.245/1.255 in {31,62/31,88 mm)
2 6465 (n (67,22 mm)

2.501/2 502 in {63,53/63.55 mm)
0.0015/0.003 in {0,04/0,08 mm!)
0.060 in. 1,27 mm)
0.02225/0.0225 in (0.56/0,57 mm)

i.2105 in {30,756 mm)
1.9965/1.9975 in (50,71/50,74 mm}
2.000/2.001 in (50.8/50,83 mm]|
000250045 jn (0,06/0,11 mm]
1.626 i (41,27 mm)

1.9865/1.9875 in (80,46/50 48 mm)j
1.990/1.992 in {60,556/50,60 mm)
0,0025/0.0083 in (0.06/0,14 mm)
1.187% in {30,160 mm)
1.89665/1.9676 in (49,95/49,98 mm}
1.870/1.872 in {60,04/50,08 mm)
(.0025/0.0053 in (0,06/0,18 mm)
0.3035 in (7,73 mm)

Mo, 2 Jourmal

J60™

2.872/2.874 in (72,85/73,00 mm)
2.875/2.886 inA73,03/73,28 mm)
0.001/9.013 in {D.ﬂEfﬂ.EE ramj
1.75 in (44,45 nun)

0.216/0.218 in (5477554 mm)

0.AH7/0.190 in {4,75/4.83 mm)

0.026/0.037 in {0,66/0,79 mm)
0.004/0.018 in {0,10/041 mm)
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Gylinder Head

CylinderHead bamgth. . . . . . o « o « o - . . 19.8/5 in (454,02 mm)

Cylinger Head Depth ., . P ST 40625 in £ 015 in (103,20 mym £ 0,38 mm)
Skimming allowance on Cylinder I-Ii:nd Fﬂc:ﬂ O 0,012 in 0,30 mm)

Min, Cylindsr Head Depth after Skimming . . . . . . 4.0355 0 (102,51 mm)®

Max. Mozzle Protrusion after Skjmming . . . ., . . 175 in {4, 44 mm)

Lealk Test Pressure  , . . . . . .+ .+ « « « + .+ . 30 Ibfin® {2,171 kglfecm*)

Valve Seat Angie ., | s ETER dnonaiizooa, ounl ol BE 457

Valve Bore in Cylindar H{:ad 3 b e edEith e Saecate €8 & 3.A745/0.37826 in (9,51/9,53 mm)

“Minimum Cylinder Head Depth quoted is naminat snd Skimming Allowance must be governed by the Maximum
Mazzle Protrusion Permissible,

Exhaust Valves

Malve Stem Dia. . ., TR T R R L 0.372/0.37276 in {8,45/8,47 mm)
Clearance Fit of Valve in Gun:!e A R R ST T N 0,00175/0.00325 in (0,04/0,08 mm)
Valve Head DIa. . 0 v 0 o a5 0 e i b oow A 1.438/1.442 in (36,54/38,849 mm)
Valve Face Angle . ., i T o TR 45¢
Valve Head Depth below E‘.wmdnr Head Fam PR 04 sy 0,029 in (0749 mm) Minimtm

0,065 in (1,40 mm) Maximum
Dverall LengthotValve, . , W W o« 0 v 0 0w e . 4,.B45/4.862 In (123,03/123,54 mm)
Sorvice Matve Stem Oversizes -, ., . ., o« « 0 o0 . . 0015 and 0.030 in (0,38 and (0,76 mm)
Sealing Arrangément. . . -, . . o o4 - Rubber Defloctors {Low Ratad Enginas only)
Inlet Valves
Walve:StenrDHal & 0 o W 0 o s e 2 e 4 e o 1 0.3725/0.3735 n {9,48/9,48 mm)
Clearance Fitof Valve In Guide . . . . . . ., . . 0.0015/0,0035 in (0,04/0,08 mm)
Valve Head Dia. . . . TR EEEEEEYE 1.742/1.746 in (44,25/44,36 mm)
WValve Face Angle . . . . ¢ Nl :E b g 457
Valve Head Dupth below Evlmder Head Fan:& o e e L 0.035 in (0,89 mm) Minimum

0,081 in (1,55 mm) Maximum
Overall Lengthal Malve, . . . . . . . - - o o . 4. 830/4.845 in {122,8/123,03 mm)
Service Valve Stem Oversizes . . . . . . . . . ., . (0.015 and 0.030 in (0,38 and 0,78 mm)
Sealing Arrangemant, . . . . . o . 4 . . . . . Rubber Doflectors (High Rated Enginegs only)
tnner Valve Springs
Fitted bength . . . . - o 4 4 v o v v v v . 16625 in (39,7 mm)
LoadatFitted Length . . . . . . . . . + . . . 16.4 |b = 21b {7 kg 0,897 kg)
Fitted Position.. . . . & v v v i 0 o o 2 o 2 e Damper Coils to Cylinder Head

Outer Valve Springs

Fiteedbiiath' s & & 5 S w U R & 4 8 d 5 2 5 2 1.780 in (45,22 mm)

Load at Fitted Length . . . T AN 40 b+ 216 (18,1 kg £ 0,97 kg)
Fited Position . . . . . . & v & & = « = o 4 Dampor Cails to Cylinder Head
Tappets

Overall Length . . , ", . S T RE W E A 2.968875 in (15,41 mm)

Outside Dia. Tappat Shﬂnk OIS D B & oan b4 o 0.7476/0.7488 in (18,98/19,01 mm)
Cylinder Block Tappet Bore Diai. . . .+ + & o . - 0.750/0.75125 in (12,05/19,08 mm)
Tappat Running Clearanca in Bore . . . . . . . . | 0.0015/0.00375 in (0,04/0,09 mm}
Outside Dfa. of Tappet Faot . . . . . . « « « « . 1.1875 in {30,716 mm)




https://truckmanual shub.com/
1457 087 M1 PART | SECTION B

MF WORKSHOP SERVICE MANUAL

Rocker Shaft

Dwerall Length of Shatt, g 4 i
Outside Dia.of Shatt  , . _ . . . .

Rocker Levers

Inside Oia. of Lever Bore .
Lever Clearance on Rocker Shafy

Valve Clearances

Clearances barween Valve Stem and Rocler Laver |

TIMING GEARS

Camshaft Gear

Numberof Teeth. , ., , . . . . .
Insicde Dia. of Gear Boss . ., . . . .
Outside Bia. of Camshaft Hub

Fit of Gear on Camshaft Hub .

Fuel Pump Gear

Mumberof Teeth. , . . . . . |
Inside: Dia. of Gear Bore:
Fuel Pump Hub Dia., .

Idler Gear and Hub

Mumbor of Testh . .

Bore Dia. of Gear Bush {mquim: hurma in iltuj
Outside Dia. of Goar Hub . . . R

Aunning Clearance of Gear on Huh . i
ldler Gear Width including Bushes . . .
Hub Width ., |, . @ W on e om o=k
Idler Gear End anat e e e e

Crankshaft Gear

Mumber of Teeth |, , . . ., _ . . .
Gaar Bore . R
Crankshalt Dia. for Gadl' iowl oy 4

Timing Gear Backlash
Al Gears . . . . . . . L . . . ..

LUBRICATION SYSTEM

Lubricating 08 Pressure . . . |

Sump

sSump Capazity, Dipstick "FULL"
Dipstick Position . , . o Pk b
Strainer Location

Oif Pump

Typa of Pump ‘

Mo. of Lobes—Innar Hnmn ;

Mo, of Lobes—Outer Rofor . .

Drive Position on Engine | R AT

HE.706 in (426,82 mm)
0. 7486/0.7495 in (10011904 mm)

0.7505/0.7620 in {19,06/19,10 mm)
0.001/0.0035 in (0,03/0,08 mm)

0.012in (0,30 min} Cold

5t

1.376/1.376 in (34,93/34.98 mm)
1.3751/1.3767 in (34,93/34 95 mm)
=0.0007/+0.0008 in (0,017/0,022 mm)

G5
LIB0/1.751 in (44,45/44 47 mm)
1.248/1.7488 in 144 40/44,42 mm)

83

1.9988/2.0007 in (50,78/60,82 mm)
1.896/1.987 in {50,70/60,72 mm)
0.0028/0.0047 in {0,07/0,12 mm}
1.1865/1.1875 in (30,14/30,16 mm)
1.1905/1. 1935 in (30,24/30,31 mm)
0.003/0.007 in {0,08/0,18 num)

28
1876/ 1.876 in (47,63/47 65 mm)
1.B750/1.8755 in (47,63/47,64 mm)

0.003/0.006 in |0,68/0,15 mm)

25 Ibfin? {1,76 kafsq cm} minimum
at normal worlking spaed,

18 pints (9,002 litres)
Laft Hand Side
On Suetion Pipe ol Lub. O Pump,

Rotor Typs

Four or Throeo

Five or Four

By ldler Gear from Crankshafl Gaar
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Pump Clearances

Pump Part No. 41314054 (Cancantric)

Innar Rotor to Outer Rotor

Inner Rotor End Clearance: . . . . -

Outer Rotor End Clearance : - Mmoo
Outer AotortoPumpBody . . . - .+ &

Pump Part No. 41314061 (Hoboum Eaton)
Innar Rotor to Outer Rotor
Inpar and Cuter Rotor End Clearance |
Outer Aot to Pump Body

0il Pump Drive Gear

Mumber of Teeth . P M Le i

Inside Dia. of Gear Bore . . - .

Outsicle Dia, of Oil Pump Shaft .

Interference Fit of Gear on Shaft . . 1 cd4 2w o3
Clearance between Drive and Pump Body . . . . .

0il Pump Idler Gear

Mumber of Teeth

Insida Dia, of Gear Bore

Quitside Dia. of Gear Bush .

Insicle Ofa. of Gear Bush .
Dutside Dia, of Idler Gear Shaft .
Running Clearance of Gear on Shaft
ldler Gaar End Float

Relief Valve

TR L o e by S

Prossure setling . . .

Length of Plungar i

Quiside Dia, of Plunger . .

Inside Dia. of Valve Housing Bore

Clearance of Plungzr in Bore . . . .

Quitside Dia, of Spring .

Spring—Frag Length . . e o ekl Wl B E
Spring—Solld length . . o . . . o4 0 .

Lubricating Oil Filter

Tvpaof Filter . B oa e e b
ElementType . . . . . - . o & &' 4
By -Pass Valve Setting . . . . . o . .

TypeofValie . . . o v 4 o & o & W o= s s
Torgue Tension for Fitier Bowl Retaining Sorew .

COOLING SYSTEM
Type of Cooling System

Cylinder Head ,
Cylindar Block. o B E &
Engina Water Capacity [less radiatar]

Thermostat

TREEE: o afl a0 w50 4% M om0
Opening Temperature . . o « + « .
Fullyopenat . . . . . + + « « -
Valve Lift

10
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0.001/0.003 in (0,025/0,076 mm)|
0,0015/0.003 in {0,038/0,078 mm)
0.0006/0.0025 in (0,013/0,076 mm]
0.001/0.003 In (0,025/0,078 mm]

0.001/0,006 in (0,025/0, 152 mm)
0.001/0,005 In {0,025/0,127 mm)
0.0065/0.010 jn (0,139/0,254 mm)

19

0.4497/0.4978 in (12.62/12,64 mm}
0.4990/0.4885 in {12,687/12,69 mm)
0.0012/0.0025 in {0,03/0,06 mm)
0.003/0.007 in (0,08/0,18 mm)

20

1.000/1.0012 in {25,40/25,43 mm)
1.000/1.0008 In {25,40/25,42 mim)
D.RTE0/0.8763 in [22,23/22,26 mm)
0.8738/0.8742 in {22,19/22,20 ram)
0.0008/0.0026 in (0,02/0,07 mm)}
0.002/0.016 in (0,05/0,47 nun)

Spriny Loaded Plungur

GO/E0 Ibffind (3,52/4,22 kglfcm2)
0.8375 in (23,81 mm)
(.56585/0,5595 in {14,19/14,21 m)
0.5605/0,5628 in (14,23/14,30 mm)
0.001/0.004 in (0,03/0,10 mmj
0.368/0.377 in (9,35/3,58 mm}

1.5 in (38,10 ram )

0.754 in {19,1% mm)

Full Flow
Paper
Opens beowean 13417 Hhaffin2
10,91/1,2 kaffem®) pressuce differantial
Spring Loadsd Ball
15.0 b Tt (2,07 kof m)

Wilater Pump Cireulation
Therma-5y phon
16.5 pints 9,36 litres)

Bellows or Wax

170—180°F (7783 C}

202°F (94°C)

03120468 0n (7,24/171.891 mm)

1457 087 M1
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Water Pump

FMPE L. v e v Wb owr owe W s s Be ke B0
Outsicde Mia, of Shaft for Pulley . . o . .
tnside Dis, of Pulley Bare . . . o .

Transition Fit of Pulley on Shaft |, .

Ourtside Dia. of Shati for Impalier

Inside Dia, of lopeller Bors . . . o 0 o o o .
Interference Fit of impeller on Shatt o
Outside Dia. of Impeller . . . . = 8 iz o B

Impeller Blado to Body Cloarance

Whater Pump Seal Type . B & EE BY R W OE a5 i 3
Outside Dia. of Water Pump Seal . . . . . . . . .
Inaide Dia. of Seal for Impeller Shatt

Bearing Soal Typo

Braring Seal Thickness .

Outside Dia. of Seal | & i

Ingide Digoof S0l . . . . . . .

FUEL SYSTEM:
Fuel Lift Pump

Type of Pump .

Method of Drive |

Dadivery Pressure | fhE B Eilet el g
Purp to Cylindar Block Gasket Thicknsss
Spring Colour Codsa .

secondary Fuel Filter

Elomen! Type . 2 ha
LT e P - T =T

Fuel Injection Pump

Makse , .. . . R R SR N NI B . R
Fump Rotation ., s A A = : &3 o2 % .
Mumger Dia. . . L . s R R

Timing Letner | d oo e g = im
Mot Cylinder Quther . . . . . . . . . g iy

otatic Timing Position

Pisten Dizplacement . . . . . . - + & & & =
0.20% in (5,21 mm]

Atomisers

Waorling Pressunes . SOWn e W W B oem s s &
T o o e & 3 R W e R R e 3R

Alternator

Make ;
TWRBES . 20 5 o S U el m wE B s e eh s d= ¥

Starter Motor

Make R & o

Type . s e

Mo, ot TeethonPinion . .+ - . . -

Centrifugal

0.7501/0.76506 in (192,052/19,065 mm)
0. 7600/0.7508 in (18,05/19,07 mm)
0.0006/0.0007 in (0,018/0,018 mm)
(.B262/0.6267 in (15,90/15,82 mm)
01.6249/0.6257 i (15,87/15,89 mim)|
0.0005/0.0018 in (0,01/0,08 mm)
3.004/3.096 in (78,58/78,63 i
G.012/0.032 in (0,30/0.,81 mm)
Synthetic Rubber, Carbon Faced
1.666/1.7 18 in (42,07/43,64 mm)
0.678/0.684 in (17,22/17,37 mm)
Tallow Impregaated Fels |
0.218 in {5.54 ) {
13756 In (34,93 mm)

0.921 in 23,39 mm) |

A.C. Delco WP, Series

Eccantric on Camshall

2%—4% Ib/in?  (0,18/0,30 kalem?) |
0.025 in (0,64 mm]

firean

Papor
Gravity Vent Valve

CLAN.
DP.A.
Clockwise
B.5 mim
o

W

Static Timing
2

Setting Pressure
175

Lucas
18 ACH

Lucas
MGT Salenoid engagod pinion
10411

5
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SERVICE WEAR LIMITS

MF WORKSHOP SERVICE MANUAL 1457 087 M1

The following "wear limits" indicate the condition when it is recommendsd that ihe respective items should

be serviced or replaced:

Cylinder Head Bore. Transverse | :
Longitudinal , ., . . .
Maximum Bore Wear (when reboring of new liners
e IIULFSE&F‘.’ ¥ &
Crankshaft Main and Big End .h:rurna! Wear, Dual:w
Mazimum Crankshaft End Float . i &
Valve Stem ta Bure/Guide Clegrance  Inlet |
Exhaust |
Wilve Head Thickniess batween run-out of Valve Seat
and Face of Walve . . ., ., .
Aocker Clearanc# on Rocker Shaft . ., ., .
Camshaft Journals—Ovality and Wear .
‘Camshaft End Float .
ldler Gaar Erid Float

GENERAL DATA
Cooling System

System Pressure |

Thermostat Opening Temperntum
Fan Bait Deflection | :
Water Pump tmpeller Clearance
Water Pump Pulley Nut Torgue .

Front Axle

Clearance batwesn Axle and Support Brackas

Steering Arm Securing Nut Torgue . . . "
Maximum Cloarance batween Stesring Arm L-:mrnr Faua

and Top of Kingpin Housing .

Stuly Axle Aetaining Mul Tarque NN
Whes! Mut Torgue R EEER-
fxle Casting Bolt Torque -, . . . , , . .,
Axle Casting Float . . . _ . . ., . ., . o=

Steering

Steering Arm and Cylinder End Float not 1o exceed
Shims are available i two sizes: .

Control Valve End Float not to exceed :

Transmission Standard

Reduction Unit Ratic
Rear Drive Shaft/Mainshait End Flnat

Single Clutch

Friction Disc Diameter . ., . ., , . . . -
Coil Springs Fitted Load

Free Length (appros)

Release Levers, Height from Flywhae! Fa:e .

12

0.003 in (0,08 mm)
0.006 in (0,15 mm|

0.008 10 (0,2 mm)
00015 in (0,04 mm)
0.04 in (0,35 mim)
0,005 in (0,13 mm)
0.008 in (0,15 mm)

1432 in (0,79 mm}

0,008 in 10,13 mm)
0.002 in (0,05 min)
0.030 in {0,561 mm)
0.010 in 0,25 rmm)

10 p.s.i. (0,703 kglem2)

180°F (827)

% An {18 mm)

0,012 in~0.032 in (0,30 mm—0,81 mm)
55—60 Ib ft {8,0-8,5 kg m)

0.003-0.010 in (0076—0,254 mm}
80—1001b it (12,45—13,83 kg m)

0.004 in (0,101 mm|

80 1b ft (8,3 kg m)

170 16 fi (235 kg m)

100—-125 1 fr (13.83—17.28 ko m)
0,010 in (0,25 mm)

0.007 in (0,172 mm)

0.003-0.005 in (0,0768—0,127 mm)
0.020=0.022 in {0,508—0,508 mm)
0.007 in {0,178 ram)

411
0.015-0.100 i {0,38—2.54 mm)

12:in {30,48 cm)

117 ib * 5% (53,07 koL 6%]

2.32 in (58,93 mm)

4.A06—4.468 (111,812—111,613 mm)
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Single Clutch _ . . Cont'd

Cluteh Pedal Free Travel
Flywhael Bolt Torqus
Pidal Lever Pinch Bolt Targue

Instant Reverse Transmission
Clutch Pack Oil Pressura
Reduction UnitRatio . . . . . .+« .

0il Pump

Qil Pump Boit Torque . . . i WA W o
il Distribution Huusmg

0il Distribution Housing Bolt Torque .
Surnp Bolt Torgue

Clutch Packs

Dirive Plate Claaranca R L R

End Float . _ . B on i i s B e
Torgue Eun*.rerter

O3l Working Temperature . . . . . . .

Stall Speed approximately . . . . . . .

Maximum Torque Ratie . . . . . . .

Temperature of Oil, not toexceed . . . . . . -
Suouring Muis Torguo G m M

Maximum Wear on Impeller Hub: o S P .
Hub SecuringBodt Torgue . . . . . . . . . . . -

Flywhesl Setscrew Torque . - . . . . . . . .
Impetlor Hub Aun Qutnot toexceed . . . . . . . &

Planetary Pinion Carrier

Planetary Pinion Shaft Socket Screw Torque
Epicyclic Carrier Bearing

Table ot Shims Required to Adjust Pre-Load:

1 . = . ' ' . a r

Gitp mezasured by Feeler Gauges

0.001—-0.006 in (0,0254-0,127 mm) .

0.006-0.010in (0,1624—0266 mm) . . . . . . ,
0.011-0.0157n (02794—0 381 rmm} . . . . , . ,
0.076—0,020 in (0,4084—0,508mm} , . .
0.021-0.026 in {0,6334—0,635 mm) .

0.026—-0.030 in (0,6804--0,767 mm) . I .
0030035 in (078740889 min} . . . . . . . .

Shims are available in thres sizes:-

000510 {0,127 mm), 0.010 in (0,254 mm), -0.095 in (0,381 mm)

Wheel Axle and Drive Gover

Table of Wheal Axle Snap Rings:
Snap rings are available in the following nine thickneasss:-

0.230in/0.232 In (5,842/5893 mm) . . . . &
0.2321 inf0.234 in (6,895/8 944 mm) . _ . P

PART | SECTION B

1in {2684 ¢m)
75 bt (10,37 kg m)
7685 bt {10,51-11,76 kg m)

160 posd. (11,25 kafsg om)
43

1520 1b #2{2,07 277 kgm)

25—30 Ib 4 (3,484,168 kg m)
45--50 Ib 1t (6,228,971 kg m)

0.005 — 0.007 in {0,127—0,177 mum)
A.031—-0.050 in (0, 768—1,27 mm)

180—210°F (B2-00%]
13501480 rpm

2,11

250°F {121.1°C)

22 I 1t {304 kg m)

A25 00 (3375 mim)

H-10 o 11 {1,108 kg m)
T0-80 b 1 (10511, Tkom)
0.010 in. {0,154 mm] i

10—13 Ib ft {1,38--1,78 kg m}

Shim Thickness Reguired

0.030 in (0,782 mm)
0,025 in (0,835 mm)
0.020'in (2,508 mm)
0015 in (0,337 mm)
0.010 in (0264 mm)
0.005 in {0,127 mm)
o {0 mrvi)

Marted O
Marked 1

13
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Wheel Axle and Orive Cover . . . . Cont'd

0.2341 /0,236 in {5.947/5,844 mm) . . . ' 3 0 M arked £
0.2361 in/0.238 in 15.997/8,045 mm) . . . . o = Marlad 3
2381 in/0.240 0 (6,048/6,096 mm) . . Do s Marked &
0.2401 in/0.242 in (60996 V97 mm) . . . . . . . . Marked &
0.2421 inf0.244 in (6150/6. 198 mm) . . . . . . , Marked 8
02247 in/0.2464in (B20U/6 298 mm) . . . . . M Marked 7
L2461 in/0.248 10 [6,251/6.29% inm) ] s W Marked B

Whin asstmblid 8 maximum elearance of 0001 in (0,0254 nun) is peonissible between the spap ring and bearing

Differential Bearing Pre-Load

Bearing Shields are avadabile i five sices as foliows:

Shicid Thickaess Means of Identification
0.029/0.037 in (LT3 0,787 mm) I i o - Ma Dots

0.034/0.026 in (0,8640,914 mm) ; Y ; O Dot

0.0359/0.047 i (0,9511,041 mm) . a . Twwer Diots

O04/0.046 in (T 1TBM, 168 o), . L . . Thirea Dats
0.0A%/0.051 m {1,240/, 295 mmv) _ . . . 4 Four Dots

Disc Brake

Padal Free Vravel Alfowdnce . . - . . 3 . 2 5/ {67 mm)

Drum Brake

Two Shoe Brakes—Total Lining Area o i 108 sgin (696 sgom)

Size of each Brake Shee | i ; : : 14 % 2in (35,6 % 50,8 cm)
Renaw linings when waorn 10 within | a e @ 1716 0 (1,59 mm) of shoe fans.

Hydraulic Pump

Purmip Cutpue | T FRNCTI : : . 23.8 g gallfmin 108,19 lirres/min} at 2000 rpm
Hydraulic Systerm Pressure. . . ; i R 250042650 psi (175, 7/186,3 ky/sqg om)
Balt Securing End Cover to Pump-— Targue o o 3 3436 hfi (4,7 -4,98 kg m}

Two Spool Control Valve

Main Helief Valve:setal . . . o 4 o v o o« o s - 2R00/2650 psi (175,7/188,3 kg'ig cm)
Shock Heliet ValveBucke! Ram Head Side set at |, | 2069 |bsfin? {2109 kg m)

Shoek Helief Valve Buckot Ram Rod side serat S 3 5000 ibsfin2 {351,5 kg m)

Shock Relief Valve— Lift Ram Head side setat , . . . . 500 1bsfin2 (246, kg m)

Sheck Relief Valve—Lift Ram Rod side setar . . . . . 000 1hsfin2 (351,56 kg m)

Seven Spool Control Valve

Boom Diroct Operated Rellef Valve Pressures . . . . . 3000 Hsfing [211,0 kafem®)
2760 Ws/in2 (193,3 kofem?)

Slew Spoal Operated Felie! Valve Pressure

Circuit Relief Valve . . . o Wocs o A oo 2000 hs/in® (140,56 kog/cm?2)
Dipparstick Ram Operated Rolief Valve Prossures . . . . 4000 1bsfin? (211,0 kg/cm? |
2750 IhefinZ (193,3 ko/em?2]

Bucket Ham Operated Heliof Vale Pressures  © ., . 7760 lbsfin? (183,3 kgfem?)

2750 lbsfin? (193.3 kn/em2)

14
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Seven Spool Control Valve . . . Coni'd

Apex Tie Bolts Torgue . . TR R R 20025 b 1t (2,76/3.46 kg m)

Mests, to Tie Balts, Torque T L Ui ; 35/85 Ib ft (4,84/7,60 kg m)
Rotary Actuator

Cap Scrow Torgue | = d fw U ta pd FE R Rk 200 16 ft (27,5 kg m)

Barrel Cap Scréws Torqua-. . . ., . . . . . . 87 1b# (12 kg m)

Relief Valve Capsule Torgues . . PP v S58/60 b fr {7,6/8,3 kg m)

Refisf Valve Rotainer Torgue | ; v e IE 16 101510 1t (1,4/2 kg m)

The addition or subtraction of one 0010 70 shims will

alter setting of Refief Valve approx.  ~ _ . . . , 100 Ibfin2 {7 ke tleme)

Helief Walve Torque B W= N 55/60 1b 1t (7,6/8,3 kg m)

Check Valve Torqua  , , . ., T E R R B0 1b fr {2.5 kg m)

Loader Lift Ram

Securing Mut Torque -, . . | .+ - . . - . . . J00—330 b 1 (41,45—48,683 kg m)
BearingNut Torgue - _ ., , . . . - - & - . 160—180 1b fu (22,324,089 ko m)
Loader Bucket Ram

SscuringMuy Torgue . . . . L L 0 L e e . 250-275 |b ft (34,68—-30,03 kg m)
Bearingut Torque . . . . . . . . . . . . . BO—100ib 1t (17,08—13,83 kg m|
Digger Boom Ram

Securing Mur Tergue ., | Mo aF e a0 UL oW G ok 360375 Ib i1 {48 4—51,88 kg m)
Bearing Mul Toroquee . . . _ . . . . . . . . . . 275300 Ih Tt 38,0041 48 kg m)
Digger Bucket Ram

Securing Mut Tomue . . . . L L L L L o L 330360 Ib 7t (41,4P-—48.4 kg m)
BearlngMut Torgue . . . . . . . . . - o - . 2002320 Ib ftr {27, 66—30,43 kg m)
Stabilizer Ram

Securing MUt Torgque . ., . . . . ... . . . . . 300—330 |b 7t (41,4945 8 kg m}
Bearing Mut Torgue | ; & E i 1680—180 Ib f1 {22,13—24.89 kq m|

RECOMMENDED TORQUE SETTINGS
TORQUING AND STRENGTH OF THREADED FASTENERS
CADMIUM OR ZING PLATED

I'he purpose of these notes is to establish the Specifications for proper tightaning of nuts on bolts snd sture,
and to provide design strength data,

Column “A’

Calurmn A’ specities the spanner torques to ba used with non-rigid joints where extrusion daformity or athor
damags would result when higher clamping forces are ussd; far weld nuis, slotiod nuts or other limisd sirength
nuts, and when lock washers ara used under nus,

Labaratory tests indicam that lock washars substantially reduce friction undar the nu, this being especially true
it the bolt, nut and loek washer are oilad,

Column "B’

Column “8" is the recommended spanner torgue to be used for the assembly of rigid joints where extruslan,
deformity ar other demage will not rosult, and it is desirable to obisin more elestic elongation of the bolt or
stud to ensure that it remains tight,

15
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RECOMMENDED TOROUE SETTINGS'. . . . Cont'd

SPAMMER TORQUE WALUES

SPANMNER TORQUE LB/FT

NOMINAL

SIZE COLUMN A COLUMMN B
174 f-0 a—in
516 10-12 15—-18
e 19-22 30-35
118 33—-38 Bl—55
172 47-53 76=85
ane 8573 116126
6/8 100-126 156170
a/4 175-200 270--300

Unless specific torque figures are quoted, the above torgua values will apply,

18
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LUBRICATING OIL FILTER o w0
THE FULL FLOW FILTER - . . . . . .
THE 0IL PUMP .. : £

PISTONS AND COMMECTING FtCIDb

PISTOMS '

CYLINDER LIMERS

MAIN BEARING CAPS . . _ .

MAIN BEARING LIMERS , . . .

THE CRANKSHAFT

DATA

SERVICING . . . .

TO REMOVING CYLINDFFI HFAD [ENGiNl: TN SI I'U'l EB.”I-

TC

TO
T
TO

REMOVE CYLINDER HEAD (2B/2) ., .

ASBEMBLE ROCICER SHAFT (2B44) . ,
ADJUST VALVE CLEARANMNCES (28/5) . . . .
REMOVE WALVES {28/8) . . . . . ., . . ,

HAND GRINDING {28/7) . . . . £ W W

T
o
ro
TO
T0
0
T

FIT WALVE SCEAT INSERTS E‘EBIB} TR
REPLACE THE VALVES (28/9) . | T
REPLACE THE CYLINDER HEAD (28/10)
REMOVE AND REPLACE THE SUMP (2B/11) .
REMOVE THE FILTER BOW! {2R/12).

REFIT THE FILTER BOWL {28/13)

REMOVE AND REPLACE THE OIL PUMP IEBJ’1-¢]

UIL PRESSURE RELIEF WALVE {2B/15)

TO
T
7O
T
0
T
TO
™
T
]
10
TO

REMOVE TIMING CASE COVER [28/18) ., . .
REMEW CRANKSHAFT FRONT OIL SEAL (2B/17)
HEFIT TIMING CASE COVER 2B/18). . , .
CHECE TIMING GEAR BACKLASH {ZB/19 .
REMOVE 1DLER GEAR AMND HUE (2B/20] .
REFIT IDLER GEAR AND HUB (28/H) ,
REMOVE THE CAMSHAFT GEAR (2B/22)

REFIT THE CAMSHAFT GEAR (2B/23)

REMOVE FUEL PUMP GEAR {28/24) .
REPLACE FUEL PUMP TEAR {2B/325) .

REMOVE CAMSHAFT (28/26) . .
REFIT CAMSHAFT (28/27) , ., . . . . . .

CAMSHAFT THRUST (28/28) . . . . |,

o
TO

REMOVE TIMING CASE {28/30) .
REPLACE TIMING CASE (2B/30)

VALVE AND FUEL INJECTION TIMING -:25:’3!]

T
T
TQ
0

CHECK VALVE TIMING (28/32) . , . . . . .
REMOVE FLYWHEEL (28/373) . o ow o
RENEW FLYWHEEL RING GEAR (28/34) . . .
REPLACE FLVYWHEEL (28/35) . . . . .

T CGIEMANTLE THE HOCKER SHAFT ASSEMBLY {2’3!3]-
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Removing Camshaft Gear . . G OF OB ¥ e

Rermaoving Setscrews on Foel Pump Gaar w2 g W G A Wb %
Replacing the Fuel Pump Gear . . . . . . . . . .
Remaoving Fuel Lift Pump . VOB W aD 4 a= w0 8 W B #
Ramoving Camshaft Thrust Plate . ., . | B iS5 & ¥

Withdrawing Camshaft . ., . . WEoay aR W M s o= W
Checking Flywhesl Run Out on Pnriphew Boa oW o b oa o w6
Checking Flywhest Run Quton Gluteh Face . . . . . . . .

Bedding in the Rubber Cored Asbestos Strip |,
Tightening Sstscraws on Seal Housing |
Removing BigEnd Caps . . . . .,
Piston Ring Compreswor

TCBEYBRALRUENENY

42  Checking Gap between Erﬂnksha& Weh and Crml-cshaﬁ Thruﬁ Wasfmr ]
13 Removing Main Bearing Caps . : I

44 Serfal Numbers on Main Bearing Caps and (‘!.rlinrler Btuck

46  Fitting Bridge Piece . |

46  Checlking Alignment of Bridge Plecﬂ and ﬂvl]rujer EHU{:L

PART 2 SECTION B



https://truckmanual shub.com/



iy

https://truckmanual shub.com/

PART 2 SECTION B MF WORKSHOP SERVICE MAMUAL 1457 087 M1

ENGINE
GENERAL

Ihis section & conegtned with the repair and overhaul of the A4, 212 engine s fitied to the MF 508 Tractor
Digger Loader. Where applicable, reference s mede to special toolage recommendations, Unless stated other
wiss, the overhaul and disassembly instructions which follow assume that the sngine hiss been removed from the
machine, When executing repairs in situ, the reader is requested to refer to othar sections of this Manual for the
imformation required to rendor the ongine accessible,

The following instructions assume the availability of & dismantling stend snd a full rangs of service tools and
squipmant,

Whers “lefi-hand"” sida and “right-hand” side are referved to, this denotes the side of tha engine looking from
the flywheel end.

OPERATION

The A4. 212 engine is a four eylinder four stroke dissel unit with a bore of 3.7/8 in. (98, 43 mm.) and stroke of
A2 in, {1143 mine} 1t hos @ capacity of 212 cuin, (3,47 litres). A direct injection sysiem is employed, tha
pistons having a combustion chamber formed in their crowns, Fuel is injected into cach chamber by means of a
four hole nozzle. The overhead valves are dparated by means of rocker levers, push rods and ppets driven by o
cast fron eamshaft located on the right hend side of the cylindar block. The valves which are vertical, oporate
direct in the cast iron cylinder heed and hava two springs per valve. The inlet valve head is of o larger diameter
than that of the exhaust valve, Aluminium pistons are fitted with four piston rifgs; top ring chrome plated com-
pression, second plain snd third cast iron internally stepped, fourth ofl control ring. The gudgeon pins ara fully
floating and are retained in position by circlips,

The cylinder block and crankease are Integrally cast and full l=ngth repewable cast fron dry liness are fitted,

The crankshaft is supported in five maln bearings. The main bearlngs and connecting rod big snd bearings aru
pre-finished thin wall, steel backed aluminium tin lined. Crankshaft end float is controlled by four thrust washers
tucsted on both sides of the centre main bearlng and pressnting a 360° thrust face to the crankshaft,

A Fangs mounted distributor type fuel injection pump is mounted to the rear of the timing case on the left hand
gide of the engine. The fuel injection pump body incorporates 8 mechanical governor,

To assist starting under cold conditions, an slectrfc heater and foel igniting unit Is fitted into the induction man:
ifold,

The valves are mounted verticslly and operate direct in the ¢ylinder head. They are operatod from the camshafi
by means of tappets and push rods,

it the valve face is found to be unduly pitted or distorted, it should be refaced on & suitable valva gilrding
machine to an angle of 45°, The grinding should continue only until the face is true and free from pitting. The
removal of an excessive amount of metal may thin the edge of the valve head to a degree where it may overheat
and curl under normal operating conditions. For a shmilar resson the valve may be unduly lowered in its seathng
in the cylindar head and pocketing may resutt. 1f 5 valve tends towards thinness at the edga, particularly after
refacing, it should be replaced. Valves which are badly bumed, distorted or which have previously been reground
to thelr mesimurn limies should be discarded.

Valve Seats (Reter to Fiy, 2)

If tha valve seats in the cylinder head shaow slgns of pitting, burning er oiher evidence of ges leakage, they should
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 2 SECTION B

Valve Seats . . . Cont'd.

be machined or hand ground aceording to their condition. Hand grinding is a finishing process and on no sccount
should excessive and continuous hand grinding be attampted, otherwise the seat anglas may be altered and the
seat width increased excessively. Throughout the operation, 85 narrow @ valve seat 25 possible should always be
miaintained, Care should be taken when reculting the valve sest to ensure that anly enough matal is removed to
confirm that there is an sven seat without distorton.

Sarvice tools, 317-30 nlet and exbiaust seat curter, 316X valve seat cutier handis, 316-12 valve seat cutter pillnt
{sted}, 316-125 valve seat cutter pilot i+ 016 In.} and 316-13 valve seal culter pilof {+ 030 in.) sre recommanded,

Valve Springs

Twor valve springs are fittedito each valve, an inner and outer.

Damper coils are Incorporated in the springs and should be fitted nearest the cylinder head.

Before re-use, all springs should be carefully examinad with particular regard to squareness of ends and pressures
developed at specified lengths. The fitted langths ars 1.780 in. (45,22 mm.) at a load of 40 |bs. 2 lbs. (18,1 ky
+0,81 kg) for the outsrsprings and 1,6625 in. (38.89 inm.) at a load of 15.4 |b £0.77 b {7 kg, 0,35 ko) for the

inner springs.

Valve Stem Bores

The valves operate direct in the cylinder head. When w®ar takes placo in the valve bores of these eylinder heads,
restoration of the original clearance between the valve stem and its bore is sccomplished by fitting valves with

aversize stems.
Three sarvice valves are available, for both inlet and exhaust, with oversizo stems of 003, .016 and 030 in. (0,08,

0,38 and 0,76 mm.),

In order to-fit the oversize valves, the horg in the cylinder head must be reamed with & piloted reamer o ensure
that the valve position relative to the valve sast is maintained. Sultable reamers for cafrying out this operation are
available viz, PD 137 {+ .015 in.) and PD 138 {+ .030 in.). Reaming 15 not required when fitting valves with 003
OVErSizE StEMS,

The Lubrication System

The lubwication is of the Forced feed type, the ofl being circuloted under pressure by a rotsry type oil pump
matinted on the front of the front main bearing cap. The oil is drawn through a sump strainer before entering the
sump itself. Oil is then pumped via an internal drilling to the full flow oil fitter mounted axternally on the fuel
pump side of the enging, and having a ronewabde paper cloment,

OHl passss through the fiter and then through an internal drilling in the oylinder block to the pressure rall which
isan internal passage within the crankecase.

From the pressure rail, ofl is Fed through oflways in the crankease webs to the Ave main bearings and then from
these through oilways drilled in tho crankshaft webs to the big end hearings. Pistons, cylinders, linars and
connecting rod.small end bearingt are lubricated by splazh and ofl mist, as arg the cams and tappets of the valva
mechanisin,

An oil seal prevents oll leading along the crankshaft at the rear end. Qil thriowin from thls seal returns to the sump.

The thres camshaft bearings are lubricated through oilways In the crankease welbs from numbeis ong, thres and
five main bearings.

The camshaft centra bearing supplios a contralled feed of oil through an oilway in the oylinder bloek and eylinder
hieael tocthe racker shaft assembly. This controlled feed is achieved by aflowing oil under pressure to be forced to
the rocker shaft only when the ollways in the camshaft journal and camshaft sentre besrlng ars 1n Hine, this ostur-
ring once per camshaft revolution.

Oil from the rocker shaft essapes throuwoh 5 small bleed hole in each rocker levar and lubricates the valves and
boreg by splash, the surplus oil baing raturned to the sump by gravity.
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The Lubrication System . . . Cont'd.

The idier gear and hub are pressure lubricated direct from the pressure rail, Of ontars the rear oF the hub and
passes through ([rillings in the hub to |lubricate the idler gear bush and gear retaining plate. Timing gear teeth aro
splash lubricated by surplus oil from the front camshaft bearing and idlar gear hul.

The Engine Sump

Tha lelwicating oil sump is 8 one picce east iron casting with a-solid underside; flange fitted o the engine crank-
catser @l jretorporating a front face drilled to teke the front axle assembly and a rear fage for the fiywhes hous-
ing.

Lubricating 0il Filter

The ail filters conslst of a gauze sump strainer and main full fiow filter. The sump strainer can only be removed
when the sump is removed.

The main full Hlow filter is mountad on the fuel pump side of the engina crankease. A paper cartridge element is
pmplnyed.

Full Flow Filter

Qil is pumped from the sump through the inlet port of the filter head 1o the vutside surface of the filter element.
Impurities are removed as the oil passes through the materisl to the inside of the slament and gscapes tlﬁuugh the
outlet port. Should the slement become clogged and the passage of oil severely restricted, 3 pressure difference
will be built up betwesn the jnlet-and cutlet ports, opaning the spring loaded bail valve In the by-pass between
the twwo ports and allowing unfiltered ol to pass through the outlet port.

The: spring loaded ball valve apens at 13-17 1b./in? (0,914 - 1,195 kg/sq.em.) pressurc difference, The filter con.
sists of o bowl positioned by a cantre holl to the filter head. A contral threaded tube ntegral with the bowl is
tsed to socuro the bowl te the head by a suitable selscrew, The replacable element contained within the bowl is
spring loaded and sesled at the bottom. 1 is alto sealed 4t the top by a seal contained within the filter head. The
joint betwesn the filter bowl and the filter head is soaled by a rubber Fing contalned In s groove in the filter head.
The filter head is formed with the inlet and outiet passages connected thraugh a by-pass valve,

KEY TO FIGURE 3

Cuatlat Port

Inlat Port

Bowl to Filter Head Seal
Bawl

apring | oaded Sesl
Replacealile Elament
Efernont to Fllter Head Seal
Ball Walve

Hy-Pass Valve Screw
Beouring Setsorew

e ol R 2 o O O B 8

The Oil Pump (see Fig. 4)

The il pump is mounted on the front main bearing cap, 11 s of the lobed rotor type, oil being drawn through the
gauze sump strained @nd into the pump body. From the inlet side the oil is carried 1o the pressure side by means
uf pockets hetweon the lobed rotors incrossing and decreasing In volume passing the oil, under pressure, out of
the pump via 3 pipo to the rellef valve. This controls maximum ail pressure. Excess pressure opens the valve and
oil is returned dircct to the simp, Access to the oll pump nvolves removal of the sump.

Pistans and Connecting Rods

Connecting rivds are numbered red on eap and rod when fitted to production engines and the assembly s ftled 1o
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 2 SECTION B

Pistons and Connecting Rods . . . Cont'd

the crankshaft so that these nurmbors always appear on the fuel pump side of the engine. Always fit the cap o the
conneating rod so that these numbsers appear on the same side. (See Fig. 8).

It is advisable when remavipy the piston sssembly from the engine to check whather or not the connecting rod
and cap arc suitably marked, as thay may have been replaced al some time after the enging left the factory, in
which rase the pumbaring may not have been carried out, Such connecting rods and caps should be suitahly

markead,

To ansure that the torolds| cavity of gach piston is correctly positioned within the oylinder bors, the erown of
aach piston is marked with the word “FRONT" and the portion of the plstun which carries this lecation mark
should be towards the front of the enaine. (see Fig. 7).

Gudgeon Pins

Tha piston gudgeon pins are fully floating and are located in the pistons by circlips..

Pistons

H now liners have been filled o the engine, it is advisable to fit new pistons, The piston height ralative to the top
face of the gylindsr block at TG, is pot less than 003 in, LOA mm:) or more than 010 in . (25 mm.) above
the top face of the cylinder block. This can be checked by means of a spesial ool (see Fig. 8}, or by means af &
siraight edge and feelar gauges.

Connecting Rods

Misaligned connecting rods must e discarded and new ones of the same weight grade fitted. Service Tool Mo,
335 with mulii-purpose arbor 336 can ba wsed for checking connecting rod alignment,

When fitting and reaming small end bushes, a reaming fixture should be employed, Tools 8200 and set of reamers
PI1, G200-3 are recommended see Fig. 9).

All connecting rods are graded for weight and the set of four rods in any one engine must weigh the sama within
twio ounces. The weight of the red includes cap, small end bush, nuts and bolts,

The code numbar of tho conngcting rod woight is etchad on the machined surfsco at the bottom end of the rod in
proximity to the connecting rod number, |t & essential when ordering spare rods to guote the code number iz
found on the engine to be replaced.

Cylinder Liners

Cast iror renowable liners are employed. The factory production liner s an Interference it and requires horing 1o
finishad siza in situ.

For service use, a pre-finished cylinder Hner is avallable, this being @ transitional fit in the eyiinder bloek,

Main Bearing Caps

Tha main bearing caps are of high duty cast iron and are loeated on ring dowels in the cylinder block. Two high
tenslle setscrows ara fitted per cap and are locked by tabwashers. The tabwashers should only be used once.
In production, the main bearing parent bores are machined with the caps in position. I for any reasan, & main
bearing cap becomes daraged and replacement is required, then it will be necessary to replace the cylindor hlock
ocomplete with main boaring caps.

The eaps must always be replaced 1o their correct position on the eylinder block and the correct way round. Each
cap is numbarod with its sppropriste position to the block, Mo. 1 being at the front of the engine,

The serial numbars stamped on the bearing caps snd on the bottom faco of the cylinder block must be related a5
shown in Fig, 100
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The steel backed, aluminium tin lined, bearing liners are held in position by tonguss which register with suitably
machined |ocations in the cylinder block and cap.
Replacement bearings are supplisd in four slzes, e, standard, -.010 In. -.020 in. and - 030 in.

The Crankshafi

Tha crankshaft is forged from chrome molybdenum stecl, the main and big end journals Balng induction hard-
ened to reduee wear. The resr of the shaft is machined to provido an oil thrower and cil return soroll,

OATA

Bore

Stroke

Mo. of Cylinders

Cubic Capaeity

B.H.P.

Maximum Torgque

Cormbustion System

Compression Ratio

Firing Order

Cycle

Location of Mo, 1 Cylinder
Cylinder Liners

Lubs, il Pump Delivery

Lub. @il Pump Relisf Valve Setting
Dperating Oil Pressiire

Ol Capacity: {including uilways
suimip and Titter)

Sump Capacity, Dipstick “FULL"
Lub, O Filter

Lub. Oil Filter By-pass opons
Flywheel Diamotor

Mo, of Teeth on Starter Ring Gear
Startar Ring Gear Retention
Flywheel Periphory Fun-out
Flywheel Clutch Face Run-out

One inch on flywheel rim equals
One degrae on flywheel rim equals
Backlash, Timing Gears

Baclciash, Lub. Oil Pump Gears
Valve Clearance {cold)

Valve Clearanee (hot)

3.875 in, (28,43 mm.)

4.5 in, (1143 mm.)

4

M2 cwiin. (3,47 litres)

60 b.h.p. @ 2,000 rov.fmin.

168 Iha.ft. @ 1,250 rev. /min.

Direct injectlon

i55:1

1.3.4,2

4 stroko

Front of Engine

Uiy Cast lron {roplaceabla)

5 lmp. Gall. per minute at 2,000 (pump) rev./min.
40/55 Ib. [ in.2 (2,81/3, 87 kglsn.com))

25 Ib/in.2 {1,768 kg.fsg.cm.) minimum at normal working spesd

16 pints (9,092 litres)

Full Flow Type Replaceable Cartridge Element

13- 17 lbofin® (0,91 - 1,2 kg./sg.0m.) Presure Ditferential
14% Tn.

115

Shrunke On

0,012 in. (0,305 mm.) total indicator reading

0.007 in. per inch {0,025 mm. per 25 mm.) of fywhes! redios
to gauge stylus

7.75°

0.12% i, (3,28 mm.)

0.003 - 0.008 in. {0,076 - 0,152 mm.)

0.006 - 0.008in. (0,151 -1, 23 mm.}

0.012 in, (0,305 mm.)

0.0%10 in. {0, 25 mm.)

10 REMOVE CYLINDER HEAD {Engine in sit) (2B/1)
1 Remove Hood Asssmbhy

2, Remowve Fuel Tank

4. Drain Caoling System,

4.  Dizconnect the electrical lsad from the cold start squipment,

B Remiove securing nuts and remove exhagst plpe from manifald,

. Disconnect and remove atomilser leak off pipe assembly. Olank off alomissr leak off ports.

7. Remaoveall low pressure fuel pipes and blank off whera necesary,

10
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 2 SECTION B

TO REMOVE CYLINDER HEAD . .. Cont'd,

8. Hermove breathor pipe assembly (rom oylinder head cover,
8. Remove high pressure pipes from fuel injection pump to stomlsers. Blank off Fuel pump snd atomises
unicns, Hemove atomisers,
10, Rermave induction and exhaust manifolds,
11. Remaove rocker cover,
T Remove rocker assambly and push rods. (Sea Fig. 11).
13.  HRelsase cylinder head muts In reverse order to tha tightening sequence and removs evlinder hiend,
14, Placeon tlat surface (prafaratily wood) to avoid damage,

T0 REMOVE CYLINDER HEAD (gngine removed) 12B/2)

1. Hemove atomisers {if not already removed).

2. Remove induction and exhaust manifolds. [if not alveady remoied),

3. Remove rocker cover,

4, Remova racker assembly and push rods. (Sea Fig. 11},

g, Helease cylinder head nuts In reverse order to the tightening sequences and removs eylinder heed.
8. Place on fial surface (preferably wood) to avoid darmagsa,

TO DISMANTLE ROCKER SHAFT ASSEMBLY (26/3)

1 Remave the circlips and washers from each end of the rocker shafi,
= Withelrnw the rocker levars, springs and support brackets from tha shaft.
3. Hemove the loeating screw from the rocker oil feed connection and withdraw the connsction from the
shaft,
4. Wash in clean paraffin. Examine rocker lavar boras andd shatt for wear. The rockers should be an easy fit on
-the shaft without excessive side play.

TO ASSEMBLE ROCKER SHAFT (2B/4}
1. Fit the support brackets, springs, oil feed and rocker lovers o rocker shaft in thelr comect ordar as shown
in Flg. 12.

2, Complete the assembly by fitting new circlips at ench end of the shatt with end washers,

TO ADJUST VALVE CLEARANCES (s Fig. 12) (26/8)

Valve claarance should be set at 0.010 in, {,25 mm.) hot and 0.012 in. (.30 mm.) cold, Clesrancs should ba set
between rocker lever and valve tip,

The sequence Tor adjusting clearance is s Tallews - -

L Walve No. & fully open (spring fully eompressad). Bat clesrance on Ma. 1 Valve.
Valve Mo, 7 fully opan (spring fully comprassad], Sat clearance on Mo, 2 Valve,
Valva Mo, 6 fully open (spring fully compressad]. Set clearance on No. 3 Valva,
Yalva No. & fully opan {spring fully compressed), Set clearance on Mo, 4 Valve,
Valve Nes. 4 fully open (spring fully compressed), Sat cloarancs on Np. & Valve,
Valve Ma. 3 fully open {spring fully comprassed). Sat clesrance on No. 8,Valve,

"



https://truckmanual shub.com/

PART 2 SECTION B MF WORKSHOP SERVICE MANUAL 1457 087 M1

10 ADJUST VALVE CLEARANCES . . . Cont'd

2

Valve Mo. 2 fully open {spring fully sompressed]. Set clearance on Mo, 7 Valve:

Valve Mo, T fully open (spring fully compressed). Setclearance an Mo, 8 Valve.

For the purpose of this exarcise valves are numberad from the front of the sngine.

Heplane the rocker cover and gasket, ansuting the gasket is correctly located.

TO REMOVE VALVES (2R/6}

Place the cylinder bead on the Liench with the gasket downwards,

Comprass the spring caps and springs with a suitable valve spring compressor (61184 with adaptor PD.
G1184). (Sea Fig 14].

Remova the two half conical collects from sach valve,

Remova the spring caps, springs and rubber oil deflectors from the valve stems, thus liberating the valves
which can bs taken out whan the eylinder head is turned over,

Valves must be returnid to their orfginal locations,

HAND GRINDING (28/7)

2

With the valves removed, apply a small amount of medium or fine grinding paste according to the candition
anel replace the valve in its guide.

Rotate the valve lightly, using a suitable suction grinding tool fsze Fig, 16) rotating in alternate directions,
lifting the valve from its seat from time to time and trning it continuously 1o ensure @ concentric soat.
Add more grinding paste as necessary and continue the operstion until an even, clean, matt grey finish
has been obzainad,

After grinding operations have been cumpleted, check tha valve head depths relative to the cylinder head
face to ensure that they are within the specified limit of 029 (.74 mm.) to 055 (1.4 mm.) below the hoad
face [see Fig. 16).

In the case of the maximum limit being exceeded, valve seal inserts should be fitted,

TO HT VALVE SEAT INSERTS (2B/8)

Mabew gent inserts are not normally fitted 1o A4.212 production engines. IL is permissible, howsver, to fit inserts
@ angines where necessary, Le. if the existing seat |s worn or damaged to such an extent that re-cutting would
@ace the valve head depth relative to the hoad face beyond the limit of .065 in. (1.4 mm_).

When fitting inserts, ensure that genuine parts are used.

1.

12

Using the valve stem bore {providing it i not worn) as a pilet, maching the recess in the cylinder head face
to the dimensions quoted in Fig. 17,

KEY TO HIGURE 17

INLET

A - 0,283 -0,288 { 7,188 - 7,315 mm.}

A - 20185-2,M75 57,2191 - 61,2445 mm.}
C - HADIUS 0015 Max. [ 0,381 mm,)
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TO HT YALVE SEAT INSERTS . . . Cont'dl
KEY TO FIGURE 17 . . . Contd

EXHAUST
A - 0,375-0,380 | 9525 - 8,65 mim.)
8- 1.6878-1579 (42,6212 - 426466 mm.)

B RAODIUS 0,015 Max. ( 0,381 mm.)

2. Aemuve all machining swarf snd thoroughly clean the insert recess (remaving any burrs which may bs
presant) and once more using the valve stem bore g8 & pllot, press the insert home with the Insarting tool
{Fig. 18] using a steady preswura with sither a hand or hydraulic press,
The tool will ansure squareness. Under no cireumstances should the ingart be hammered In: neither should
lubrication ba used when pressing In the insert,

3. Using the valve stem bore as a pilot, machine the “flara™ to the dimensions glven in Fig. 19,

4, Remove all machining swarf and any burrs which may be present.

5.  HAecut the valve seat at an-angle of 45 so thet the valve head depth balow the cylindsr hesd face fs within
the production [imits of 028/ .039 in. (0,74/0, 99 mm.) for inlet and exhsust,

Mote

It is advisable to wark az closaly as possible (o the minidum Tigure Tn order 1o allow for reseetlng at o latar dets
if required,

Important

It Is permissible to re-skim the gaskel face of the cylinder head and it should be noted that a maximum of ma
in. .30 mm.} may be removed, providing the minimum eylinder head thickness is not reduced below 40355 in.

(102.57 mm.).

KEY TO FIGURE 18

A . 3 {76, 20 mm.} F- 2008") o (57,022 mum,)
2.019" ) (51.283 mm.)
5 - 250" Inat ( & 35mm.)
B § Exhatist | 7925 mm.) 1.670') {42,418 mm.)
|eagr)  eneust (42.672 mm.)
c - 34 {(19. 08 mm.)
o- 372" ( 9.448 mm.) G - Grind (where Indicated)
313 [ 9.474 mm.) H - 1/18" rad, { 1687 mm.) "
E - 1.6g2" i [‘“},183 mm.l J hrazu
- rad. 0794 J
15ayr) et (40,208 rmm.) { T
K - 118" {1.587 mm.) st 46%
LHE) {31.699 mm.)
1,249 ) (31.725 mm.)

KEY TO FIGURE 19

A-D084 /0,089 (2,388 / 2.515mm.)

13
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TO REPLACE THE VALVES (25/8)
1- smear oll on the valve stems and in their bores, to provide initial' lobrication,
2. Insert each yalve into its corract port, ’

3 Fit the spring sear lacating washers, oll deflectors, valves springs with damper coils nearest oylinder head,
agirng. caps and secure with valve sollets. An wiploded view of the valve assembly js thown in Fig. 20,

TO REPLACE THE CYLINDER HEAD (2B/10]

Before refitting the eylinder head to the engina, it is extremely important to ensire that the cyiinder black aned
cylinder head faces are perfectly clean. ‘Care must be taken to ensure that tha rocker assembly olf fosd passags in

the cylinder head is free from obstruction. When refitting the cylinder hiead, a new eylinder head gasket should hs
Lisad,

The “IKlingec” typa eylinder head gasket should be Fitted dry. On no sccount should jointing compound be used,
Gaskeats are marked lo indicate how they should be fittad,

I, Place the cylinder head in position on the cylinder block and fit the eylinder hesd securing nuts.
2. Tighten down the nuts in the sequance shown in Figure 21. The cylinder head nuts should be tightened
progressively in three stagas until the torque setting of B5 Ib.fu (11.75 kg.m.} is achisved. The final stage
should be repeated o ensuza that no loss of tengion has ocourred on the nute early in the tightening
sQOuence,
4. Fit the push rods in their respective positions and fit the rucker shaft assembly to the cylinder haad,
4. Ensure that a new rubber sealing ring is fitted to the rocker oil feed connection and that it js correctly posi-
tioned before tightoning down the rocker shaft assambly.
5. Adjust th valve clearances to .012 in. (.30 mm.). Using a new jaint, fit the racker cover,
i+ Rafit the atomisers, using new copper sealing washers, and tighten down the securing nuts avanly, ensuring
the atomiser is squarely on its seat. The atomizser securing nuts should be tightened tothe torqua given in
Schedule of Fits and Tolerances,
{. Refit the high pressure fuel pipss to the injestion pump and EFomisers,
B. Mefit the braather pipe sssembly to oylinder head cover.
g, Rafit atomiser leak-off pipa assamidy.
10. Refit the infel and exhaust manifolds to the eylinder head, uging new joints,
11, Using a new gasket, connect exhaust pipe to exhatst manifold,
12 Connect up sl remaining extornal connoctions to cylinder head.
11 After warming up the engine should be shut down anel the cylindar head nuts again tightened with a
torque wrenich, sei tu the correct targue and in the order given In Flg. 21.
14, Resut valve clearance to .010 in. (.25 mm.] hot.
16, Refit rocker cover ensuring there are no oif laaks ot the joint.

TO REMOVE AND REPLACE THE SUMP f28/11)

1. Remnove sump socuring sstscrews and carefully remave sump fram engine crankease,

2. Hemove the geuze strainer from the ol pump intet elbow and clean both sump and strainer thoroughly.

A Replacement of the sumg is a reversal of the removal procedure. When replacing the sump, it should be
loosely socured by the corner satserews, when it can be alignad by means of a siraight adgas across the resr
of the sump and Aywhies! housing adaptor. Finally replace remaining sump securing setscrows,

T0 REMOVE THE FILTER BOWL (28/12)

1. Unserew the centre bolt located in the top of the Tilter head and lower the filter howl.
2. Remove the raplacesblae paper filter element.
3 Hemove both sealing rings from their recessas in the Filter head.
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TO REFIT THE FILTER BOWL (28/13)

1 Fit new sealing rings in the fitter head amd place a now element in the flter Bawl.

2, Partly Fill the bowl with new (engine) oil and offer the bowl to the filter head, ensuring the bowl rim
locarties squarely against the sealing ring located In the recess in the filter heay,

3. Tighien the centre bolt carefully, do not over-tighten,

TO REMOVE AND REPLACE THE DIL PUMP l28/14)

Remiove the sump as previowsly described, Remove the strainer from the suction pipe of oil prmp.

1.
£, Discanneil and remove the suction pipe,
3 Discirnnect and remove thi oil delivery pipe batwean the pumip and roliel valve housing.
4. Hemove the crankshaft pulley, timing case bront cover, timing gears and Niming case a8 described in the
Bpi Cariate section.
5. Remove the idler gear cirelip and idier gear. {See Fig, 234).
&. Remove the three setserews secuting the pump to No, T main bearing cap and withdrow the pump from the
cap [Fig. 238).
i Ramove the oil pump diive gesr retaining circlip and using 2 suitable extractor, removeg the drive gear.
B. Hemuve the key fiom the keyway of the drive shail
& Unserew the three screws which sveure the end plate to the pump and remove plate,
. Inspect parts for signs of cracking, wear or corresion, Should an oil pump be warn o such an extent where

it adversely alfects the working oil pressure, a replacement pump should L2 obilsined.

11, Dismantle oil relief valve by removing split pin, cap, spring and plunger. Examine for Waad, pay ing par
tiewlar aitention to plungsr and plunger seating,

12 Aeasembly and replacement of oil pump i the reversal to removal, The oil relief yalve is non-adjustabl

To dismantie the Oil Pump (2B/15)

1 5 With the pump assembly held in a vice, remove the oil pump drive gear retaining circhip atsa, using a
siitabile sxtractor, remove the diive gear,

2. Remove the key from the keyway of the drive shaft,

a. Unscrew the three serews which seoure the end plate to the pump and rarmove the plate.
4. Carefully remove the drive and the driven rotors from the pump body.

5, Hemove the ‘0 sealing ring from the pump body (Figure 24),

Inspection

1. Aftar thoroughly cleaning all the parts, they should be examined for signs of cracking, wear or corrosion

2. Install the inner and outer rotors in-the pump body, hearing in mind that the chamfered edge of tha oute
ratar enters the pump body First,

3. The clearance of a new pump are giverr on page 39, and are checked as shown in Figures 254, B and C.

Mote

should an oil pump bz worn to such an sxtant it adversely affects the worling oil pressure, a replacemant pum:
should be obisined. The component parts of the pump are not supplied individusily, therefore if any parts ro
quire replacing, a replacement asssmbly should be fitted.

To assemble the Oil Pump st

1. Fit the drive and driven rotors 1o the pumg body entering the chamfered end of the outer rotor to the
boudy first. Refit the "0 sealing ring and end plate, Secure the plate with the thres screws.

& Refit the key in the keyway of the drive chaft and rofit the drive gear to the shaft with the flat face towards
the circlip groove. Ensure that a clesrance of 0.003/0.007 in. (0.08/0. 18 mm, ) oxists between the rear fres
of the gear and thie pump body,

3 Fit the drive gesr retaining circlip.
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To Refit the Oil Pump (2817}

1. Fit the oil pump to Na. 1 main bearing cap ond secure with the threo ssiscraws.

2 Refit the Idler gear 1o the shaft with the recessed face towards tha front and secure with tha cirelip. Check
the idler gear end float which should ha within the tolerance of 0.002/0.018 in. (0.05/0.4 mm.). Check the
backlash between the oil pump gesr and idler gear which should be within the limit of 0,005/0.009 in.
{0.16/0.23 mm.), See Figure 26,

3. Using new joints, refit timing case, timing gears, timing case front cover and crankshaft pullay, a5 describer]
in the appropriate section.

4. Refit'the oil delivery pips betwean the oll pumnp and pressure relicf valve housing.

Refit the suction pips to the ofl pump, using & new flange seal.

§.  Fit the sump strainer to the pump suction pips, and using new joints, refit the sump to the angine and
secure with the retaining setscrews. Refill the sump with clean oil of sn approved grede,

OIL PRESSURE RELIEF VALVE (28/15)

Tha oll pressure ralief valve s contained [n 8 housing bolted to tha hottom foce of the eviinder block, and is sst
to operate at 40/85 1b./in2{2.81/3.87 kg./om.?),

m

TO REMOVE TIMING CASE COVER {28/16)

1. Slacken the dynamo mounting bolts and remove fan balt,

2, Remove erankshatt pulloy retaining setsorew and washer and withdraw crankshaft pulley,

4. Remave the timing cass cover securing setscrews and nuts and remove eovar, taking care not o damage the
crankshafl front oil seal which is located in the covar,

T() RENEW CRANICSHAFT FRONT 0IL. SEAL (2B/17)

1. Using a suitable dolly and press. remove the oil seal from the tirming case covar.

2, Locate the new seal in the bore of the cover from the front,

3. Press the new seal into position until the front face of the seal is 0,38/0.39 in. (2.65/2,90 mm.) below the
front face of the cover.

TO REHT THE TIMING CASE COVER (26/18)

1. Thoraughly clean the faces of the timing ease and front cover,

2. Uising a new joint, refit the cover and slide the eranieshaft pulley into position, thus centralising the cover,

3. Tighten some of the setscrews and then remova the pullay to gain access to the nuts at the bottom of the
COVEr,

A, Evenly tightan all the vover setscrews ancd nuts,

B, Retit the crankshaft pulley ensuring that the cantra punch merk on the pulley coipcides with the seribad
line on the front face of the crankshaft. (See Fig, 27).

8. Fit the retaining setscrew and washer and tighten to a torque setting of 250/300 1b.ft. (34.566/41.48 kg/m.}.

T Refit fan belt and sdjust,

T0 CHECK TIMING GEAR BACKLASH (2B/19)

1. Femave timing case cover as previously described,

2. Check the timing gear backlash ss shown in Fig., 28. The backlash should be betweer Q037,006 in. (0.08/
0,15 mm.l.

3 It the backiash is within these limits, refit the timing case cover, If not, repleca the timing gears affected, &=
cietailad,
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TO REMOVE IDLER GEAR AND HUB (28/20)

1. Ramove timing case cover as praviously described.
2. Slacken and remove the three setsorews securing the idier gesr retaining plate to the idler gear hub end re-

move the retaining plate.
3. Remove the idler gear from the hub. The hub can now e withdrewn from its locatlon in the timing casa,

4. Clean and thoroughly examing the gear and hub for wanr, crocks and pliting,

TO REFIT IDLER GEAR AND HUB (28/21)

After ensuring that the oilways in the hub ora perfectly cleon, raflt the hub to its locstion In ife tining case. Tha
boss at the rear of the hub lozatss in # recass machined in the front facs of the oylinder block,

i. Remove the top cover and slecken off the rocker sssambly securing nuts, Turn the crankshaft to T.D.C.
Mo, 1 and 4 cylindsrs, i.e. with the crankahaft gear keyway ot the tap of its pariphery.
2. Refit the idler geor 10 its hub, snauring the timing marks on the camshedt, crenksheit fusl pump end Idler

gears are correctly aligned as shown in Fig. 23,
3.  Assemnble the idler gear retalning plate and sacure with the three setscrews tightanad to o torqua eatiing of

21/24 |b.fL. (2.9-3.32 kg.m.).
Tighten dwwn the mcker assmbly sseuring nuts and adjust tho valva closrencos o 012 In, (0.3 mm.) cold,

Refit the timing case front cover 85 previously describad,

o &

TO REMOVE THE CAMSHAFT GEAR /)

1.  HAemove the timing case frant cover as previously described, Knock back the lockipg wesher tab end remove
the camshaft gear retaining setscrew, locking washer and camshafi gear refaining plote.

2. Using & sultable extractor, remove tha carmshaft geor, (Ref to Fig. 30,

3. After removal, clean and thoroughly examing the gear for signs of undue weaar snd chipnlng.

TO REFIT THE CAMSHAFT GEAR R

1. Remove the idler gear & described previously. Slacken off the rocker stsembly securing nuts,
Carefully refit the gear to the camshaft by drawing it onto the sheft by mesng of the camahaft gasr ro-
taining plate and setscrew. Tumn the engine untl No,1 piston is ot T.D.C. e, with the crankaehalft gear key-
way at tha top of its pariphery.

3. Refit the idler gear to its hub ensuring that tha timing marks on the crenkshaft gear, fusl pump gear, cam-

shaft gear and idler gear ara correctly nligned as shown in Fig. 28,
4. Refit tha idler gear retaining plate and secure with three setscrews 1o o tofnue seiting of 21/24 Ihaft. (R.8/5,

32 kg.m.}.

B.  Femove tha camshaft gear retaining setscrew, fit a now lockwasher,

B Refit the sstecrew and tighten to & torgue setting of 45/80 Ib.fi. (6.23/8.01 ky.m.).

7.  Secure the secrew with the locking wesher tab, Refit the timing case front cover sa described pravicusty,
8.  Retighten the rocker assembly securing nuts and. adjust the velve clesrances to 012 (0.3 mm.) cold,

TO REMOVE FUEL PUMP GEAR (28/24)

1.  Remows the timing cata eover as described pravioualy. Turn the crenkshaft untif all the timing merks are

correctly nligned, (Refer to Flg, 28.).
2.  RAemoee the thres setscrews ond spring washars which sscure the gaar to the fusl pump sheft. (Refar to Flg.

31).

17
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T0 REPLACE FUEL PUMP GEAR (see Fig 52, (28/26)

1 Fit tha gesr by locating the dowel into the slot in the fuel pump shaft and allgn the tooth bearing ihio
centre punch mark with tha double centre punch marks on the Idler gear.

2. Secure tha gear with the three setscrews and spring washers.

3,  Refit tha timing case cover as described previously.

TO REMOVE CAMSHAFT (2B/26)

Removel of the camshalt necessitates turning the engine upside down to prevent the tappets from falling into the
sump during its removal. Tha engine will therefore need to be removed from the fractor and mounted in 8 dis-
mantling stand suitable for this operation,

To remove the camshaft proceed as follows ¢ -

L HRemove the enging fram the tractor and mount in a sultable disrmantling stand,

2 Remove the rocker cover, rocker assembly and push rods,

3. Remove the timing case front cover, timing gears and timing case (this involves ramovsl of the fudl PURTY

and timing cover securing seiscrews). Turmn the ::ng-inn over to bring the sump uppermost.

Remove the fusl lift pump. (Refer to Fig. 3).

Remove tha camshalt thrust plate from its location on the front on the oylinder blaok. {Fefer to Flg. 34).

6.  The camshaft may now be withdrawn from the cylinder block. Care should be exercised to avaid possible
damage to the cams or journals during withdrawal. (Refer 1o Fig. 35).

oo

T0 REFIT CAMSHAFT (28/27)

Refitting the camshaft is a reversal of tha removal procedure,
2. Carefully refit the camshaft into the cylinder block and refit the camshafi thrust plate, ensuripg it is cor
rectly positioned on the dowel,

—

3. Check the thrust plate protrusion bayond the frant face of the eylinder block. This protrusion should be
within the limits of .062/.066 in, il.EﬂH.EE’-_ mm.),

4. Turn the engine to the normal upright position and refit the fusl life pump.

5. Using new joints, refit the timing case, fuel purmp, timing gears and timing cose covesr,

6 Finally refit the push rods, rocker assembly and edjust tha valve clearance to .012 in. (0.3 mm.).

7. Refit the rocker cover the remove the engine from the dismanting stand and refit to tractor,

CAMSHAFT THRUST (28/20)

. Camshaft end float is controlled by & thiust plata located In a recess machined In the front feca of the
cylinder block. The plate iz dowelled to prevent rotation end is hald In position by the Hming cass,

TO REMOVE TIMING CASE ‘281291

1. Remove the timing case cover and Timing gears as described praviousiy.

Remove tho fusl pump,

3 Remove all the setscrews securing the timing case o the cylinder block, remove remaining setscrews secur-
ing the nump to the timing case.

4. Withdraw the timing case from the cylinder block taking care not to damage thet portion of the sump
joint In the process,

.
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TO REPLACE TIMING CASE (26/30)

First ensure that the oylindsr Block and timing case faces ave both parfectly clean,

2. Fit the timing casa to the oylinder block, using a new jolnt.

3.  Heplace the setscrews securing sump to timing case and timing cese 10 oylinder block,

4.  Secure the setscrews, starting with those securing sump 1o timing case, then timing caze o eylinder block,
8 Firmly tighten the securing Sstscrews In that order,

G.  Refit the fus! pumgp as described in the appropriate ssetion.

7. Hefit the timing gears and front cover, a4 previously desoribed.

VALVE AND FUEL INJECTION TIMING RB/31)

1. The fuel infection static Hming point is at 22° B.T.DLC., this point baing clesrly marked on the flywhaal,

TO CHECK VALVE TIMING 28/32)

1. Tocheck the valve timing, turn the crankshaft until tha valvas of No. 4 eylinder sre rocking, In this position,
set the clearanice of Na, T inlet valve to 021 in, ( 533 mm),

2. Mow tun the erankshaft in the normal direction of rotation until the push rod of No. 1 cylinder inlet
valve just tightons. Check that Nos, 1 and 4 pistons are st T.D.C, £ 2.1/2°. Whan the velve timing hss
been checked, reset the valve clearonca an Mo, 1 cylinder inlet valve to 010 in. (0.284 mm.} hot.
Mote
There is no adjustment provided for valve timing. Should the timing ba incorract, then the gasrs con only
be one or mora teeth out of dorrect mesh.

3. With all the timing gear marks aligned, check that the scribed line on the funl injection pump coincldas
with the seribad line on the raar of the timing case.

TD REMOVE THE FLYWHEEL 2B/3%

1. Separate ongine from transmission housing, Remaove clutch and clutch cover,

2. Sirsighten out locking weshers and resnove six flywhesl sacuring satecrewa,

4. Remove Mywhesl,

T0 RENEW FLYWHEEL RING GEAR (28/34)

1. The flywhest rlng gear & a shrunk it on the flywhasl end to remove it perdy cut through the gear
aml chisel eut it from the flywheel. Alwernatively, locallzed heat in fleme form should expand the ring
gsar = fliciently to tap it off the fhywhesl.

2. Clean the ring goear location on the flywheal face. Heat the new ring gear 1o 2 temparsturg of no weater
than 476%F. (210.3°C.).

3. Fil the gear over Lthe flywhes! with the lead on the testh Tecing the engine side of the flywheel end allow

TO REPLACE FLYWHEEL

to cool.

(2B8/35)

It is most important before fitting a fhywhesl thet the erankshait flangs fsce and periphery are parfacily
clean and frea from burrs. Fallurs to obssree these conditions maey result in damage dus to the flywhesl

running out of true,
It will be noted that the flywhasl will only tit the crankshaft flange In nne position ms the sscuring holes

ara offset,
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TO REPLACE FLYWHEEL . . . Cont'd

2. Offer the flywheel to tha crankshaft flange and engage the sinesscuring sstecrews using new locking washers
and tighten sufficiantly 10 hold the flywhee! to the crankshaft,

3. M ls cssential that the flywheal runs true 50 befora tightening and locking the satzcrews, the run-out
should be checked with a dial indieator and the total indicator reading should not exceed ,012 in. (0,90 rr.
when checking the run-out on the periphery as shown in Fig. 36.

4. When checking the run-out an the clutch face as shown in Fig- 37 the total Indicator reading should not
excesd 00 in. (026 mm.) per inch (26.4 mm.) of radiuzs from the flywheel centve to the stylus of tha
dial indicator. It is advisable to apply pressiire 1o the cantre of the flywheel to eliminate crankshaft end
Flogt,

B. I flywhesl run-out exceeds the specified limlts, the flywhes!l must ba removed and the mating faces
checked for dirt or burrs, Refit the flywhes! and again check the run-out,

6. When satisfied that the flywhsel is running true, usa a suitable torgue wrench and tightan the slx
Securing setscrews to a torque of 75 b4 (10,37 kg m.),

7. Lock the setscraws with tsbwashors,

8. Replaca cluich assambly and rebuild engine to ractor.

T0 REMOVE CRANKSHAFT REAR DIL SEAL CH

1. Seperate engine from transmission housing.

2. Remave clutch azembly and fiywheal,

3. Relesse and remove the two clamping setscrews which pess through the two halves of the rear ol seal
housing.

4. Unscrew the setscraw from each half housing and remove the housing from tha rear of the cylinder hlock
and redr main bearing bridgs pisce.

TO REPLACE CRANKSHAFT REAR DIL SEAL MBIE)

The bora of the rear ofl seal hiousing is machined to sccommodate s rubber corod ashestos strip. Thae strlp
consists of two sections, one for each half of the oil zeal housing,

Ta fit new seals, proceed as follows 1—

1.
2.

;o

2

10,
1.

20

Set up half hausing in a vice with the seal recess uppEmost,

dettle approximately 1 in. (26 mm.) of the strip at eech end, Into the ends of tha groove ansuring that
sach end of the strip projects JO10/.020 in. (.26/.50 mm.) bayond the half housing joint foco. Allow the
middls of the eal to bulge out of the wroovs during thiz operation,

With the thumb or fingsr, press the remainder of the strip into the groove working from the centre.
Then use any convenient round bar to further bed in the sirlp by rolling and pressing is Inner dinmater.
This procedure talkes advantage of the friction betwean the strip and the grooves ot the ends t0 compact
the strip whilst ensuring that the projection of the end faces of the sirlp remain a8 sat. {See Flg, 38),
Fit the sealing strlp 1o the other half housing in a similer manner,

Romove all traces of the old joint from the rear face of the cylinder block and Fit-a new jolnt wested with
sultabile Jointing compound.

Spread a film of graphite gresse over tha exposed Inslde diometer surfece of the ssaling stripa.

Assemble the half housing sround the reor of the erankshaft and farten topether by meamns of the two
satscrenws,

Swival the complete seal housing on the shaft to bsd in the strips and to establish that the aszembly tums -
a8slly on the shaft,

Bolt the ssnl housing in position on the block and rear main bearing cap briduz piecs and finslly tghten
the sateerew. (see Fig. 39).

Retit flywhes! and check mun-out, Aeplace cluteh assembly,

Rebulld enging ta trector.
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CRANKSUAFT REAR O1L SEAL REPLACER
i

o I

— T T -~

Roferonce should Always be made to Lhe appropriate
Workshop Manual. ,

FITTING MEW SHAT,

il .

e

Unless the erankshaflt il gog) joucnal has heen
re~ground a new seal should never he fitted rlush
Qc ko the same depth as Lhe Previous scal, Neither
should it be fltted to the 3mm position if the
Previous seal was titted to the &mm position,

bubricalte the outside diameter of the seal and fit
into itsg housing {o the desired Aeplh.

Lubricate bore of se2al with clean engine wil and
carefully push it on to guide.

Lubricate the crankshaft journal with clean engine
o e

Holding Lho guide onto the ond of the Crankshaft,
push seal/housing dassembly #nto position.

Hemove guideo.

PITTING NRW SEAL, IN SITU

Ly

Unless the cranksharst Gil secal journal has been ro—dground a
new Seal should never he fitpeg flush or to the same depth

a5 the previous seal. Neither should it be Fitted to the Imn
position if the previous seal was fitted to the &mm posibtion,

Lubricate outside diameter and bore of soal with clean
engine oil anpd carefully push it onto the guida.

Lubricate the crankshaft jourpal with elean engine oil,

Holding the guide on Lo the end of the crankshafe, push
seal on to erankshase journal and Cemove ouidea.

Fit adaptor ring over thoe crankshaft with the APpropriate
depth stop Ltowards the seal,

Pit dise to end Of prankshaft using the existing screws
and Prograssively tighten cach 2 Lew turns at a time
until the shoulder of the adaptor ring abuts the face of
the oill geal housing.

TS RTI—

Remove screws, disc and adaptorx ring.
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 2 SECTION &
T0 REMOVE CONNECTING ROD AND PISTON ASSEMBLIES s/z0
1.  PRemove the cylinder haarl assembly.
2. Remaowve the lubricating ofl sump,
3. Remove lubricating oil pump strafner, suction pipe and relief valve pipe.
4. Turn the sagine crankshaft until two big ends are at bottom centra and then remove the zali lecking nuts
trom the big end bolts, Remove the big end caps. [s2e Fig, 40).
E, RAemove bearing shells and big end bolts. I the beering sholls removed are ssrvicesbls, care must ba takan
ta refit them Lo their origingl positions,
G, Push pistons and connecting rods oul of the top of the sylinders.
7. Tum the engine crankshaft until the next two blg ends are at bottom centre and repeet the removal
operations,
Note :

Carbon deposiis around the top of the eylinder bores should be removed bafore sttempting to remove the
pistons. Kesp each piston and connesting rod gssembly ssparate, In respective pairs as marked,

TO REPLACE CONNECTING ROD AND PISTON ASSEMBLIES (a839)

Clean cut the cylinder bores with a elean, dry, non-fluffy rag and apply 8 liberel costing of lubrlesting
ail to sach cylinder hore,

2. Fit the piston rings to each piston, an oil control ring sbove the gudgeon pin, & cost iron interneily sapped
ring in the third, a cast fron in the compression ring groove and the chroma plated compression ring to
the top groove,

3. Position all ring gaps around the piston 5o that they are equally speeed.

4. Ensure that each plston s thoroughly clean and free from scorfng,  Lilerally oil.

5. Lking a piston assembly ring compressor (Tool No. 38 UX), fit plston and connecting rod assombles in
their respective cylinder bores {see Fig. 41), Check that the word “FRONT™ on the crown of the plston
is towards the front of the engine; also that the number on the connecting rod Iz o the fusl pump skds
of tha engina.

G, Turnthe ceankshaft until the relative big end journals sre 3t botlom centre.

7. Libarally oil and fit thi top half bearing to the connsating rod, svsuting the tongua on the baardng engsgas
in the machinad recess in the big end bora,

Pull the connecting rad to the crankshaft and fit the big end bolt enturing they are covectly loestad.
Tha bolt heads are 50 machined that they locata on the connecting rod in one posltlon anly.

8. Libarally oil and locate the lower half big end bearing in the connseting rod cap with the tongus
registering in the machined recess. Fit the cap to the connecting rod with the stamped numbaers togather,

9. Using new salf-locking nuts, sscure the eap to the connecting rod ond tighton to a torgua of 48770 Ib.f:.
(8.99/9.68 kgm.),

10. Hefit rolief valve, delivery pipe, suction pipes snd streiner; enging lubricating ofl sump snd eylindor bead
amsemhbly,
T0 REMOVE A PISTON FROM A CONNECTING ROD 128/401

1. In production, the erown of each piston 5 stamped with a number denoting jis posttion in the englive,
Mo. 1 piston heing at the front. The numbar on the plston crown lo the eama &3 that on the corrmponding
connecting rod and cap,

2. Check thet the piston is numbered, as [t may have besn Installed soma time afier the englea left the
factory, without being merked. H the pistan is to be ussd agein, ensur that |t |a merked relative to the
cannecting rod so that it can ba replaced In the esnie positlon on the rod,

4.  Remowe the two circlips reimining the gudgzon plin In the piston,

4. Warm the piston in hot weter or ofl at 3 temperature of 100" / 120°F. (3B° - 49°C.) snd push ot

the gudgeon pin,
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TO FIT PISTON TO A CONNECTING ROD (26/41)

n, fit ona new circlip in position in the piston.

1. With the piston thoroughly eled
100° / 120°F. (38° - 49°C) to allow easy

5 Heat the piston in hot water of oil at & tempsrature: of

assambly of the gin.
3. Ipsert tha conpnecting rod between tha gudgeon pin bosses 50 that cavity In the plston crown is towards

the side af tha punnecting rod which carries the rod and cap identification numixars,
4, Insart the gudgeon pin and it the second circlip to the piston.
5. Ensurs both circlps are fully looated in thair grooes.

TO RENEW CONNECTING ROD BEARINGS (2B/42)
t removing tha pistan and connecting rods

he renewed withou
rgizes of 010 im 125 .,

|, Connecting rod big end bearings may
standard sizes and in uridel

fram the enging. The huarings are available In

020 in. .51 mm.} and 030 in. .76 mm.}-

Hemove lubrizating ofl sump strainar, suction pipe and reliaf valve pipe.

Turn the crankshaft to bring the required big end 1o bottom contre.

4. Ramova the self locking nuts and detach the connecting rod cap. Push up the connecting rod sutficiantly
1o clear the crankpin and move the big end to ona e, The upper halt hearing may now be rermoved from
the ponnecting rad and the new ona insarted with the tongue of the tiearing located in the machinad recess

In the big ond bare,

5. The lower half of the bearing may he extracted from the cap and a new ona Insarted, engaging the tongue
of the bearing in the machined recess in the cap. Both top and boltam half bearings are interchangeahla
when naw, but after setvice, it they ara to be ued agaln, must be kept to their respective pesitions in reed

L hd

and cep.
6. Libarally lubricate the top half bearing and pull home 10 crankpin.
7. Similarly lubricate cap half bearing and replace hig end cap with the stampad numbers on connecting rod
and cap together.
holt heads against the sides of the rod.

f.  Ensure that the cap bolts are fully located with the

g, Fit new self looking nuts and tighten with o torgue
10,  Fit reliaf valve delivery pipe, suction pips and strainar.
11. FReplace lubricating oll sump.

wreneh to a torque of 85/70 Ib.ft. {8.99/9.88 kgm.}.

TO REMOVE AND REPLACE GUDGEON PIN BUSH {28/43}
ad for demage, the smiall end bush should o checked fur

in addition to examining vizually the cannecting
renewal of the bush be necessary proceed as follows =

sondition and the fit on its gudgeon pin. Should

1. Uslipg Tool Mo. P0.A28 and Adaptor PO AZE-4, ramove the old bush by préessing in 8 new one. The ofl
hote in the new bush should b carefully alignad with the fecd drilling in the top of the connecting rod,

Femove old bush fram removal tool bafore attempiing a further removal,
0. Before reaming the new bush to size, check connecting tod for alignment a3 previousty deseribed,

TO REMOVE CYLINDER LINERS 2849
1., Remove cylinder head as praviously deseribed.
7. Remove pistons and connecting rod ascarnblies, orankshaft and all component parts of the cylindar block,
3. Remove the cylinder head studs from the cylindar block.
Mo, 160:2 remove the liners fram

moval tool Mo, PD.150 arel adaptor tool

the cylinder block, The aforementioned ool will assity cope with service finers which ure @ transitional
fit in the oylindar block and may atso e used for the oceasional removel of production liners which are an
interference fit. Where it Is necessany to remove d full zet of production liners, then the use of a heawy

duty press is recommended.
5. The eylinder liner removal 1o

4, By means of eylinder liner re

al can Blso be psed tor the replacement of eylinder liners.
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PREPARATION FOR FITTING MEW LINERS (2B/45)

Graat care must ba taken in handling, transit and storage of new service liners s the slightest burr or
damage to the outside diameter of the liner is sufficient to cause considerable local distortion of the
liner bore when fitted.

2, After ramoving the old lners, the parent bore of the cylinder block must be thoroughly cleaned, a5 must
Lo the top recess for the liner flange.

3. A check must be made to ensure that the whole area of contact with the lingrs In the cylindar block is
frea from burrs or damage.

4, Ensure that the new liner is thoroughly cleaned befors fitting. 17 kerasena s used to wash the liner, ivis
important that the liner be theroughly dried and well oiled before fitting,

5. Throughout the complete operation, extroma cleanliness is essentlal as the smallast particle of dirt or
foreign matter is sufficient to cause local disiortlon of the oylinder bore,

TO FIT NEW LINERS \2B/48)

1. Using clean engine oll, lubricate the cylinder bore and the sxternal surfrces of the eyilnder liner. This oll
should be applled with a pressure gun or by hand. A beush or cloth must not ba used for this purpose,

2. Presz in the new liner by means of a press, ensuring that the flanye at the top of the liner does not foul the
counter-biore at the top of the parent bore, thus causing distoriion at the top of the internal dismeter of the
linar. .

3. When fully home, the top face of the liners should protrede 030 / 035" (0.762 / 0.889 mm.] above the
top face of the cylinder block,

4, Bore and hona the production liner ta size.

S, It isadvisable to allow a settiing period to elapse before checking the flted Internal hore dismeter of tho
liner. The scdeptable limit is 3.877 / 3.878" (98.40/98.50 mm.). If on checking, tho bore diameter
of tha prefinished liner is found to be within the above limits, it should be honed to the correct size.

G, Each liher should ba checked in three positions — top, centre and bottom,

7. Having fitted the new liners, the remainder of the re-assemibly operations ara a reversal of the removal
procedure,

Mote

For engines undergoing a complete overhaul, it is recommended that produntion liners be obtained and fleted,

TO RENEW MAIN BEARINGS WITH CRANKSHAFT IN POSTION (28/47)

Under normal sirgumstances, by the time the maln bearings require renewing, tho crankshaft will need to be
remaved for regrinding. However, renewal of the main bearlngs can be carried out without removing the
crenkshaft. Procesd as follows. 1 —

1.
- &

-

Popact-cli

Remova lubricating oil sump, stralner, sugtion pipe, rellet valve and delivery pipa.

Remaove the cap of the bearing to bs removed. Mo more than one besring cap may be removed at a time.
Should Mo. 1 cap require removal, the ail pump must be removed as described previously,

Slacken the remaining bearing cap setscrows.

Remove the top half of the bearing by rotating it on the erankshaft, applying a suitable eoft toal, o.g. wood,
ta tha side opposite the locsting tongue. The main bearing locating recesses are machined in tha cylindsy
black on the camshaft side,

Remove the lowar half bearing from 15 cap.

Libzrully oil the new hearings to be flited.

Fit the new top half by romting It on the crankshaft, Inserting the plalnend first, pushing it into positlon
with the soft tool.

Fit tha bottom half beering to cap.

Replace the cap, using new tabwashers, aned tighten the setstrews lightly befors procesding 1o the noxt
bearing.
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TO RENEW MAIN BEARINGS WITH CRANKSHAFT IN POSTION . . . Cont'd

10, To gain access to the rear main bearings, the resr main bearing bridge piece must ba ramoved. Thig is
secured by two recessed setscrews to the cylinder block and the wwo lower rear main oil seal housing
secUring seiscrews.

11,  Having completed the hesring replacemsnt operation, tightan the setscraws to a torgue of 140/180 Ib.fL
(19.35/20.74 kg.m.) and lo-  tha tabwashers,

TO SET CRANKSHAFT END FLOAT (a8/48)

Crankshaft end foat s controlled by detachable thrust woshers, fitted each side of tha cenire main bearlng
cap-and cylinder block half housing.

The lower halves of these thrust washers fitted to the centre maein bearing cap have suftable locating lugs to
pravent them from turning out of position,

1. Fit the erankshaft thrust washers to each side of the bearing housing with the vertical oil grooves faging
autwards, Tha lower half thrust washers are roplaced by removing tha centre main beering cap,

It is not necessary to remove the crankshaft to replace these thrust washers, as It s possible to slide
tha uppar halves outl by rotating the crankshaft using a soft tool in & similar manner to main bearing replace-
ment.

2. To check arankshaft end float; push the crankshaft forwand as far as it will go and, by means of feeler
gauges, check the gap between the machined shoulder on the crankshaft web and the crankshaft thrust
washer as shown in Fig. 42. Production limits for crankshaft end float are .002 in, to 014 in. (0.05/0.36 mm.).

TO REMOVE CRANICSHAFT (2B/48)

Separate the engine from the tractor,

Aemove the clutch assembly, fhywhesl, lubricating off sump and strainers,

Remove the timing gears, timing case and lubricating ail pump.

Remova the connecting rod caps and big end bearings,

Hamove the setscrews securing the two halves of rear main oll seal housing.

Aamove the lower half of the rear main oil seal housing.

Take off the rear main bearing bridge pleca.

Knock back the tab washers locking the main bearing setscrews and remove the satscrews.
Remove the main bearing caps and half beatings. (sae Fig. 43).

Lift out crankshaft and remove the other half baarings.

PR mesm oW

—_

TO REGRIND THE CRANKSHAFT (28/50)

1, Check the crankshaft main bearing and crankpin journals 1o determine the size ta which the grankshart
mivst be reground.

2. Crack detect the crankshaft,

3. Demagnetlzs before proceeding with the regrinding.

T0 REPLACE THE CRANKSHAFT (28/51)

1, Ensure afl ollways are free from obstruction. Check thie main bearing setscrews for stretch ar damago o
threads. |n no case should setscrews other than thoss supplied by the engine manufagturer bo used as
they are of 2 special heat-treated high grede steel.

2.  Clean the bearing housings amnd place top half bearings in position,

Liberally ofl the bearing with clean oil.

4,  Place the crankshalt in position,

&
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TO BEPLACE THE CRAMKSHAFT . . . Contd

8. Ol the twe upper thrust washer halvas and sllde them into the receses provided on afther side of the cenirs
main Bearing housing.

B, Fit #ha lowsr halves of the main hearings to the baaring caps. Ol the bearings and plecs the cops in thel
respective positions ensuring that the lower halves of the thrust weshers are corredtly positlonnd on slther
side of the centre maln bearing cap. When replacing the main besring caps, ensure they era fitted the correct
way round, The caps are numbered commenclng at the front of tha soglne. Bech cap i also mered with a
serfal number as stamped on the cylinder block bottom faee. (sse Fig. 44).

T 1 owill have hsen noted during dismantling that a shim washer is fitted betwsan the head of the muln
baaring satsorews and the (ab washers. This shim wesher is fitted o reduce the tandency of t tab wathar
ta turn during tightening of the seiscrew,

8. Fit a new shitn washer and tabwaesher to each ssiscrew and it the setstrews w the cylinder block,

9. Tighten evenly the main bearing setscrews to & torque wrench setting of 1400150 Ibdr. (19.35/20.74
kg.m.). Lock the setscrews in position by meons of the tab washers,

10, Chesk the cranksheft end flosat to ensure thot 8 clesrance of 0027014 in. {05536 mm.) esists. Ovarsize
thrust washers may be fitted where necessary.

11.  Refit the connecting rod caps snd big end besrings.

12.  Hefit the rear main bearing bridye pieca to the cylinder biock together with new jolnts and sasling rubbers
{zae Fig. 45).

13,  Ensure that the rear face of the bridge piece is in alignment with the rear Tace of the cylindar block (sa
Fig. 48).

14. Fit new sealing strips 1o the rear main bearing oil seal houslngs where necesary mnd roflt tha haugings,
Refit the Hywheal and corvectly align.

5. Hebuild fenwindar of engina using new seals in 2ccordance with instructiona plvan in the respestive
sections of this repair manual.

SCHEDULE OF HTS AND TOLERANGES

All threads usad, ewcept perhaps on propristery aqulpment are Unified Seoriss end Amorican Plipe Series,
The crankshait and pulley retaining setscrew ara threadad //8 ULMLF.

The fellowing deta of clearances and tolerances are alven as o gulde for porsonnel angagsd upon major overhsuls
and the flgures are those used in the factory for produetion methods,

The figura gunted in the colimns heeded "Bore” and “O/Diameter” repgrezents the minimum and feesimum
sizes o which parls may be scoeptod whgn new.

The differenca between thess mastirum and minimum figures is known a8 the manufacturing tolersnce and
this tolerance is necessary &5 an aid to manufacturing and its valus Iz an exprasslon of the deslved qually of
manufasivre.

Far example, where the oulsida dismeter oF a crankshaft main journal s guoted & - in. thon the manu-

L.BAE0
faciwing tolerance ts 0.0006 in. e

During the overhsul of an enging, it & reasonable 0 expact the uss of pevsonal inithative. 1t In obvlously
upeconoraics! To FeEL WoMm eomponsnt parts into servica 1o involva labour eosts aoain of en carly date,

Drzeaiiption Bora Of Dianierbar Fit Rurnerks
fnches rein inchas i

Cylindar Liner 40655 103.20 L0 in.  Interferancs

(Praduction) AM845 103,24 D02, Fit

Cylindsr Block 40626 1x3. 18 L8 mrn

Bome 10836  103.21 026 wmm
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SCHEDULE OF FITS AND TOLERANCES . . . Cont'd

Description
Liner, Finishad
Baore

Total Height
Cylinder Block

Height of Liner
above Cylindar Bloclk

Cylinder Block Na. 1
Camshalt Bearlng

Bush

Bush

Camshaft Mao. 1
Baarlng Diameter

Camshale Mo, 2
Buaring Dimmeter

Cylinder block No. 2.

Bearing

Camshaft Mo. 3
Bearing Diametor
Cylindar block Mo.
k] Bearing

Cam Lifc

Camzhaft Thrust
Washer Thickness
Cylinder Block recess
for Thrust Washer
Camshaft Groove
Width
Thirust Washer
Thickness

Camshatt, Lifl
Pump Cam
{Eccantricity)
Hub ldler Giear

Idler Goar Bush
Bore

26

Bora
Ihches

3877
3.8748

17.375
17.367

0.030
0.035

2.1876
2.1885

2.0000
2.0017

1.490
10918

1.8
1.8718

0,187
0.180
0.222
0.232

1.89095
2.0007

mrn

98,48
8850

441.33
441.12

076

OfDiameter

inchas

mnm

(.99 Below black iop face

5556
BE.50

.80
50.84

50.55
50.89

50.04
5008

4,76
4.83
5.64
G.89

g0.78
50,62

2.1833
21915

1.89975
1.9965

1.9876
1.8865

1.9676
1.9665

.2049
0.3

0,218
0.218

0.278
0.216

0.103
0.100

1,997
1.886

B6.71
56.66

5074
50071

G483
545

49,97
40.95

.68
1.66

5.54
5.49

5,64
849

.62
254

E0.72
50,70

Fit

JOO5E in,
028 i,

5 mm
OF mm

L0025 in.
L062 in.

L6 mim
A3 mm

L0025 in,
53 in.
08 mim
3 mm

002G i,
0053 in.
JOE3 i
3 mm

04 in.
D18in.
A0 mm
AT

J0028 in.
L0047 in,

7
12 mm

1457 087 M1

Ramarks

Interferenco

Fit

Claaranes

Clearance

Clearance

0.026/0.031"
(0.66/0.79 mm)
proud of front faca
of Cylinder Block

Clearanae

Clearance
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SCHEDULE OF FITS AND TOLERANCES . . . Cont'd

e

b

Pl

DEH»!'IFi[J‘tinﬂ Bore Dr’ﬂiamntm Fh ﬁemarks
Inchas I inches mm
{dlnt Gear 0,003 (.08
En¢ Float 0.007 0.18
Timing Gesdr 0.003 (.08
Backiash (.00 .15
Crankshall Main 2.9580 1617 L0025 i, Aunning
Jouvpnal Diameter 70985 TEAG: Ji5 in,  Clearance
meatuied assemiyled
fiain Bearing 30015 16.24 06 mim 0.010/0.030"
Bore 3.003 76.28 ATmm  undersizos avallablo
Howsing Main Bearing 3118 80,42
Cylinder Block 3117 a0.44
Crankshaft End D0Z iny, A5 mm
Float 015 in. 038 mrn
Thrust Washun 0,003 2.36 includes 0.002 out of flatness toloranes
Ihickness 0.089 2.27
Thrust Washer 4.088 10408 004 In. Cloarance
Diameter 4.088 10383 018 in.
Cylinder Block reces A1.088 104,05 00 mm
For Thrust
WWasher 4,108 10425 G mm
Conn, Hod Big 26460 6721
Liul Bare 2.8465 a2z
Crank Pin Diametar 24806 63,49 L0158 . Aunning
2. 4000 63.47 003 in, Claarance Messired
Bearing Big 4.507 bZ.5bd 09 mm Assemblad
End Rore a2 63,55 08 mm O0ay,0aar
Undersizes Aveilebls
Cann, Rod Rig 1.573 40.11 0095 00, End Float
End Width 1.577 S0 013 in. Clearance
Crankpin Width 1.5E886 40.35 24 mm
1.6915 an.42 A7 mim
Bush Conn. Foxd 1.5365 39.13 J0S25 00 Interferengs
omall End Diametar 1.535 36.94 L0272 in. Fit
Conn, Rod Small 153 3589 A3 mm
Enil Bore 15632 34.02 7 mim
Gudgean Fin 1.3750 340975 L0075 in. Clearance
Diameter 1.3748 34.02 0017 in.
Bush Conn. Ao 137675  34.04 02 mm
1.3765 34,86 04 mm
Gudgson *in 1.3760 24925 B00E . Transition
1.3748 3492 LHOES i FRt
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SCHEDULE OF FITS AND TOLERANCES . . . Cont'd

Description

PFiston Gudgeon
Fin Bore

Conn. Rod Alignment

Compression
Rinos Width
Compression Ring
Groove Width
Compression Ring
Gap (Chromi)

Compresslon Ring
Gap (Cast lron)

Comprossion Ring Gap
{Cast lron Internally Steppead)

Scraper Hing
Width

Scraper. Ring
Groove Width

Crankshaft Diameter
for Gear

Cranleshaft Gear
Baore

Crankshatt Pullay
Seal Diameter

Crankshaft Rear
Seal Diameter

Width of Crankshaft
Centra Main Journal

Rocker Shatt Diamater
Rocker Bara

Fappet Shamlk
Diametar

Cylinder Block

Tappet Baore

Yalva Inlet
Stem Diamator

2d

Bore 0O/ Diameter Fit Remailks
inches mm inchas mim
1.37485  34.921 304 mim
1.37505 34.928 D06 mim
At S in. * 001011, measursd on-each side of axis of rod
o tasT mvard rel
0.0338 2.38 0019 In.  Clearance
0.0928 2,35 JOD3EE in.
D.oas7y 243 05 mm
DLOoG7 245 A0 mm
D21, AL 3876 in.
JIE i, Bora
0153 mm
A7 mm
0718 in. AL 3876 in,
015 in bare
1.38 mm
0.48 mm
0.0711/0.018 in.
.28 /041 mm
0751 /.38 0015 in.  Clearance
0.249 B.32 L0045 in.
0.2525 6,41 L4 mm
0.2535 G.44 J1 imen
18755 47 .64 A0S in. Transttion
1.0750 47,62 L0 in..  Fil
18750 47.62 01 mm
187558 47 .64 R (T
2.380 gl.db
2378 632
3.125 7837
3124 78,35
1.741 44,22
1,738 A4.96
0. 7485 19.04 001 in. Claarance
07485 18.01 L0035 n.
0.7606 19065 02 mm
0.7520 19,10 A8 mm
07485 19.01 0015 in. Clesranca
00,7475 18.58 00376 in.
0. 7600 19.05 04 mm
075125 18.08 3 mm
0.3736 5.49 0.0008 in, Clearance
N.3726 948 00023 in,
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SCHEDULE OF FITS AND TOLERANCES . . . Coni'd

Descriptlon Bore OfDiametar Fit Ramarks
inches i inches i
Cylindar Head 037426 8.606 0,02 rarn
Horo N.37525 &.531 0.07 mm
Valve Exhaust (L373 §.47 00013 In, Cleovance
Stem MHametar 0,372 B.4h 0.0038 in.
Cylinder Head 037425 9.RNG 0.03 mm
Bora G.37525 5.531 .09 mm
Valve Head Depth 328 in,
Below Head Foce 88 i,
{Exhaust) T4 mm
49 mm
linlat} N035/0.048 in,
U89 /1.14 mm
Water Pump Shafi PR L E ihg2 L0186 n.  Interferense
Lia. LE#E2 EE: L0085 . Fit
Walsr Pumnp G349 16.87 5 men
Impellar Boe G857 15,88 A1 mm
Water Pump Shaft T 7500 10 Transition
Chia, 1,750 FoNs Fit
Water Pump 0.7EG0) 19,06 A8 mm
Pulley Hore 07508 18.07 A1
Watar Pump Budy [t G4 % . Encarforonas:
Bora 16504 47 .00 SO0 in. Fir
Waier Pump Tt 47 .08 03 i
Besiiing 1 a7 47 41 I mem
Water Pinmj Shaft BT F ar SR e irmerferancn
CHameisr i T T e, FH
Water Pump LT (AEAT A3
Bearing G.3874 00 SHI mm
Irnpeller  Funming i in. Messursd bobwean
Clesrance 035 in. mlu_r vma;m and
LY
_'1:3“5 :: fﬁmt!haiﬂp ?
Lubwieating Oil Pumg
tnner Hotor End 2.0/ in.  Clesranca
Clearanca. (0LOD3F T Fit
0.38 mim
.68 o
Gear— L. 0P Brive LUDE in.
Gear—L.OF, |iile 0005 In.
Backlash at .15 mm
20608 jn TRE 1L23 wmm
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SCHEDULE OF FITS AND TOLERANCES . , . Coni'd

Description Eoe
inclias

L.G}.P; Rotor and
Bsnilus

L.CLP. Annolus
End Cloaranoz

L.OP, Annulus
to Annulus Boro

Bush |dler Gear 1.5000
Bore 1.516
Hub ldisr Gear

ledlar Gear Bora |.6663
1.6673

Idler Gear

Length

Hub Idtar 1.0118

Gaor Length 1.019

Crankshaft Main Journal Diameter

Standard

Undarslzes

Width of No, T Main Jourfal

Wirth of MNos. 2, 4 and 5 Main Journals
Width of Mo.3 Main Journal

Main Journal Fillet Radil

https://truckmanual shub.com/

mim

38.10
38.14

12.07
12.09

26.78

256.88

MF WORKSHOF SERVICE MANUAL

O/ Diameter Fit

inizhes

14990
1.4884

i.ooy
1.005

I

0,047 in.
0,003 in.
0.03 mm
0.08 mm

0.0005 .
0.0025 in.

.01 mm
0.0 mm

0L.007 in.
0.003 in.
0.03 mm
0.08 mm

007 in,

0032 in.
28.07 02 mm
28.06 JOB mm

75.58 J0E in.
2653 014 in.

20 mm
A6 mm

Femarks

Clearance
Fit

(“learonco
Fit

Cleasrance
Fit

Clearance

Eqiel Fhoat

2.9885/2.09% in. (/6.16/76.17 mm]
—010 in,, --.020 in,, —.030 in.

1.453/1.473 in. [36.01/37.41 mm)
1.545/1.549 in. (39.24/39.34 )
1.738/1.741 o (44.15/44.22 11un)

A4%/,166'n. (3.68/3.96 mm)

Length of Na. 3 Main Jourmal must not excood 1,759 in, (44,88 mm) aftor regrinding. Where necessary,

Lse ovarsize thrust wathers to @i,
Crankshaft Crankpin Dianieter

Standard

Undarsizes

Width of Crankopin
Crankpin Fillat Radii

Width of Crankping must not exceed 1.635 in. (41.63 mm) aftar regrinding. The surfaca fiaish on all dianeiees
should not be coarsar than 16 micro inches, 1t is most Important that the radii on tho main journals and crankpins

#re maintained to the figures quaotad,

Alter regrinding, the sharp comers on the il holes must be removerl and the crankshaft crack detected

and demagnetized.

2.499/2.4995 in, (63.48/63.48 mm)

010 in,, —020 in., —.030 in.

1.6885/1.5915 In. [40.35/40,42 mm)
.145/,156 in. (3.68/3.96]

1457 087 M1
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Torque Tightening Figuves

Cylinder Head Sacuring Muts
Connecting Rod Nuts

Main Bearing Sevscrews

Flywheal Seiscraws

Idier Gaar Hub Setscrews
Camshsit Gear Retaining Sevecraw
Crankshaft Locknut

Lub, OH Filter Setecraws
Atomiser Sscuring Miis

1457 087 M1 PART 2 SECTION B

a6 b, 1. (11,75 kg m)

§5~70 Ib. i1, (8,88—-9,68 kg m)
140150 |b. ft. (18, 35-20,74 kg m)
75 tb. ft. (10,37 kg m)

21-24 |b. 1. (2,9-3,32 kg m)
4560 Ib, i, 16,22-6,91 kg m)
ZB0-300 lb. fr. {37,0-41,48 kg m)
2630 Ib. ft. (3,6-4,76 kg m)
1012 b, 2. (1,3-1,7 kg m)

a1



https://truckmanual shub.com/



https://truckmanual shub.com/

MF WORKSHOP SERVICE MANUAL

1457 087 M1 PART 3 BSECTION A

ENGINE COOLING SYSTEM



https://truckmanual shub.com/



=

https://truckmanual shub.com/

MF WORKSHOP SERVICE MANUAL 1457 087 M1

CONTENTS

GEMERAL . = & N R TR
RADIATOR, Removal and Rafitting {34/1)
THERMOSTAT, Hemoval and Refitting (38/2) .
THERMOSTAT, Tesring (34/3) 2
WATER PUMP, Romoval and Refitting (3A/4)
WATER PUMP, Dizassembly (3A/5) |
WATER PUMP, Reassombly {3A/6)

FAN BELT, Adjustment (3A/7)

PART 3 SECTION A

FAGE

trp B IR o U R -



https://truckmanual shub.com/

PART 3 SECTION A MF WORKSHOPR SERVICE MANUAL 1457 087 M1

LIST OF ILLUSTRATIONS

Facimg
Figura Page
GENERAL ARRAMGEMENT, Coaling Systen | . . . .+ v o o 4 o o « 1
HOOD AND SIDE PANELS, Ramoval | FA T
Ol COOLER SUPPORT FRAME, Remowal , |, . , |
THERMOSTAT, Hemowval , , .,
w.ﬂ'FEH PUMP, Rormoval
WATER PUMP, Disasssmbly
PULLEY, Removal .
SPINDLE, Removal :
PUMP IMFELLER, Clearance

LI=T - RENE. R RO R
(= R Y T R g S R - TR %



i

e |

#E

https://truckmanual shub.com/

PART 3 SECTION A MF WORKSHOP SERVICE MANUAL 1457 D87 M1

ENGINE COOLING SYSTEM
GENERAL

Enging couling is achievis oy mesns aof water which i o calats | throngh the engine and thm fiassed through a
eadiarir. Lhe water 15 coolod in the radiator by e passane ol an diaw thre igh the radistor oy o § bladed pulter
Iype tan {Fig. 11.

A belt driven coptrdugal water pupp, fitted. Jo e wyhder B, drcilides the wates (lromghout the sysrem

Taimprove engine «Hficiency ind © oosure tapid enging werm up, @ thormpsial fitted in the systam o all cws the
cocking watan ta by-pass the sadfator uanl the enging resches normal warking [emperature. The thermostar is set
to spep at 180°F {B2%CT a1 which temperature the water is then allowed 1o pass through to the (adiator, The
thennostat then maintaing the oigine temparztune witivin g detined THFIgE,

The conplote system s pressurised o 10 poaih {07609 Bg.!ciﬂ?.:l Fiyd g sssre cap fitted to the top ol the rediator

RADIATOR

Removal and Befitting (AN

1. Thi cperations in this seotiun assime that the Tigger and Loadsr have bian removed fom (e machin.
Z Remave the thres nuts and washers seouring the exhawst pipe in position. Remove (e oxbiag e Lo
plede with sifencer
X (Fig ) Remove the hood aol side panet gssemblies, The food is soournd 1o 1he bubithead st sich side by n
strew and lockwasher, to the bard nose by two screws and lockwashers un the Fop of the hocod and Lo rhs
vaar framie of the hard nose by Lwo serows, platn washers and lockwashers, Disconnec! the side panoks by
removing thras bobls and washers seeuring the side jransts ro the hard nosa rearsupypiris and two bolis @it
washers socuring side pancl lrockats 4o the nose Tront suppor
1 Remuove the radialer filber cap and open the radiator and cvlinder Riock drain Iaps.
Disconnect tha air clesner hose o1 Lhe air claass
Discuinrect the 1op and boteom radidtor huses
Relusse the tour Lols and washers scewiog Lhe lop panel ol the radiatar shrrnd, Bemovs ths Lin pangl
{Fig. 3} Remeve four bolts and washurs . secuning the an cleane and oil conler support tramie o the: i
tor supporl framie panels . Move 1he suppor? freme, complers with air clenner, hyoraolic ofl cooler and
Turgqua cotver ter ol ooir fwhere frted] cluer of the rediator
) Remove two bolts and washers securing e s suppart frame panels o the support frama: Move the
panels cioar il the radiator.
10, Rumove the sight bolts securbng the shroud to the wdister Manoceuvre the shreud sway from the radiater
anud awver the fan.

o i e

11 Remove Tour Balis and washers sécuring this fadiztor suppont frdime to the front axle support
Litt the frameo complete with radiatar claae of the maching.

12 Remoye six bolts retaining the radiatar supnont Ireme snd pansls. List the adistor through the Laprafthe
sUppart Trani,

13 T replice the tadiator, raverse e Stuve oo iire,

THERMOSTAT

Removal and Relitting (3A}7)
i Grair the coalant from the mdidior and LT T

4 g, ) Hemwwe (b top water hnse from the waia aniler connootosn

4
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THERMOSTAT . | . Cont'd
Removal and Refitting . . . Cont'd

1 Hemove the rwo holts which sscure the water outlet cornection (1) o the water outfu bady (24,

4. Lift off the water outlet connection and withdraw the tharmosiat,

b Toreplace the thermostat, reverss the shove procedurs, ansure that = new gagket It ftted batwesn the watar
outlet body and the water outlet connection,

THERMOSTAT
Testing (3A/3)

1. Remove the thermostat as described in operation FA42

2 Gently easo open the thermostat valve and Insert o 0,002 In. {2.05 nwn.} feeler gouge batwesn the valve anid
its seat, allow the valve to close thus trapping the feeler gauge between the valve snd its seat,

3. Suspend the thermostat by the fasler g2uge in & containgr partially fiked with clean water.

4, Heat the water gradually, Check the ‘tempearature ot freguent intervels, Mote tho temparatura at which the
thermostat valva opens, thus releasing the fesler gauge.

5. If the temparature is not as “epecified {see SPECIFICATIONS) & new thermostst showld ba fitted.

WATER PUMP
Removal and Refitiing (3A/4)

i Remove the radistor es described io oparation i

2. Disconnoct the cab heator watar Pipes from the watar pump body,

3, Remove the wator inlet hose from the radistor to tha water pump.

4. (Fig. 5} Remove the four satscrews (1) which sseure tha water purmp 1o the cylindsr blocl,

b, Slip the fan belt off the woter pump pulley,

6. Manoeuvra the complote watar pump and fan sssambly clear of the eyltndar block.

7. To roplace tho water pump, reverse the sbova procedure, using a new gasket batween the pamp and the
cylinder block.

Note
It will be necessary to slacken the adjustabla fink of the dynamo In order to replace the fan beit anto the
water pump pullay. Whan the weter pump is bolted into placs, adjust the temion of the fan balt by mesns
of the adjustable link on the dynameo, Fan belt tension should be adjusted to give s deflectdon of 34 o,
(19 mm.] between the dyname and crankshast pulley,

WATER PUMP
Disassembly 134/5)

1. Hemove the water pump a5 described in oparation A 4.
(Fig. B} Remave the four nuts which hold the front pady (1) to the resr body (2. Lifs the front body, com-
plete with pulioy, spindle snd impeller from the rear body.
3. Remove the four setscrewa which secure the fan end distance plecs to tha water pump pulley, LIt off
the fan and distance piece.
Remave the salf locking nut and washer which sesures tha jpullay to the pump spindla,
(Fig. 7) Draw the pulley off the spindle and remeve the kiy, use) servics tools PO 1858 and PD 156~1
[Fig. B} Press the pump spindie, complete with Impaller and seal, from tha front body of the pumgp.
Lse service toal ME 200 with adapror MF 200-4,
7. Retnove the impallsr snd seal from tha spindia.

LA
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WATER PUMP . . . Cont'd

Disassembly . . . Cont'd

B. {Fig. B) Remove the bearing retaining circlip (3} from the front of the pump body,
9, Press out the two bearings and disiance piece,
T Remove the seal, soal retainer and flangs,

WATER PUMP
Reassembly {346}

Before reassembling the water pump carefully check all the components for damage of wear. Renaws any parts
that show signs of damage or wear.

1.  Assemble the seal retainer housing, seal and deflector plate onto the pump shaft.

2. Press the rear bearing onte the shaft zgainst the sesl deflector plate,

Note
The deflector plate is ‘dishad’ and when in position the centre of the plate must not Le in contact with the
bearing, The bearing must be littad with the shielded face towards the seal.

3. Fit the distance piece and front bearing to the pumnp shafi. Ensure that the shisldsd sida of the bearing faces
outwards,

4. Half fill the space betwesn tho two bearings with high melting point grease, Press tho shaft and bearing
assarmbly into the pump housing from the front end.

5. Fit the front bearing retaining circlip into the pump body,

B.  Fit the water seal to tha pump shatt, ensure that the caron face of the seal faces the rear,

7.0 FH the pulley key and press the water pump pulley into place on the shaft,

8. {Fig. 9) Pross the impeller into place on the shaft, so that a clearance of 0.012 in. — 0.032 in. {0.30 mm. —

0.81 mm.) is maintained between the impoller vanes and the pump hody,
8. Rafit tha washer and new self locking nut to hold the pulley in plase. Tighten thi nut with a torque luadd of
65-60 Ib.ft (8.0-8.5 kg.mu).
10. Fit the front body of the purnp, complete with spindle bearings, seals and pulley to'the rear body of the
pump. Ensure that a new gasket is Atted betwean the two pump halves,
1L Refit the distance piece and fan to the pulley, and fasten them in place with the fan sotscrews.
12 Rofit the wator pump as describzed in oparation

FAN BELT
Adjustment (3A/7)

The fan belt should he sdjusted to give a deflection of approximately 374" (19 mm.) midgwsy betwecn tha
dynamo and crankshaft pulley. To adjust the tension proceed as follows -

Slacken the adjusiable link of the dynamao.

With & suitable lever plvot the dynamo away from the enging block, thus increasing the tansion of the bels.
When the belt is at the required tenslon, re-tighten the adjustable link,

Check the condition and tension of the fan belt &t regular intervals, When it begins to show signs of
exoessive wear or fraying, ronaw tha belt

shm £ B e
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FUEL SYSTEM

GENERAL

Fig, T Shows the layoul of the fust systum, #s fitted to the MF 0B Tractor Diggor | oader.

Thee duiel tank, which is sitoated above the rocker cover, supplies fisl (o the diaphragm bype fusl lite purnp. From
here the fuel is passad, under light prosseme, through the filters to the lusl injection pump.,

The distributor fype injector pumps lorees the fuel, undes High pressure, to tha injectors. Any fusl which is sur-
fhus to the requirements of the injeotors is sllowad to flow beck, through a return pipe to tha secondary fual
Filter. A pipe from the filter to the tank provides 4 permanent ‘bleed of ' whilst the snaine i rutmaing, In this way
the fuel is kept in constam circulation, thus blesding oft sy air which may be in the system.

When working on the fuel systom, it is most important to maintain absolute cleaniiness. Always blank off any
open fuel connections. Always wst lint free rags to wipes clean any equipmant, 0O NOT use cotton wiste or fluffy

1S,

General
I'ha dry air filter body and enclosed elerments are mwunted ander the engine bonset in front of the radlator,
To gain dccess to the air filte, il the hinged sccess panel in the lefi-hand side of the bonnen

As the air i= drawn 0 it swirls around the filter thus ssusing any dirt o abrasive particles to be Flurig nut by
veririfugal force, The dust then collacts a1 the bottom of the air filter whers it can ba expelled by moans of 1he
unloader vaive fithed 1o the Sottomoof the air §iljsr,

Artention should atso bie pand o the hose and elips which connect the air cleanor oullet ta the endgine wduction
manifold, as a porished hose or loase clips will render the air cleanor INnEraTive.

AIR FILTER
Removal and Replacement (3R/1)

Hemine the radioton grille,

Ramiove the hood,

Disconnegct the air intake hose from the air Alter to the air inlet manifald,

Disconnect the air cleansr shstruction indicator tube ai the air cloaner.

Ramove four scrows and loek weshers securing the air cleaner assembly to the i cleaner support bracket,
FAemove the-air cleaner assembly,

Replzcement is a revarsal of the shove procedure.

F e =

Disassembly, Cleaning and Reassembly (38,2)
T Homave the air filtor as deseribed in operation o Iifl
2 {Fig. 2} Unscrew the clamp bar (1) and remave the outer elerant (23,

o

Hermove the washer and lock nuet (3) and witheraw The inner siement (40,
Clean the outer filter element using one of the fallowing methods:

-

fa)  Biow dry compressed abe (pressure NOT to exceed 100 i (7 Kglom®) Into dhwe ingide of the sle-
meni. Blow (he dust from the outside of the slement, repest thy procedurs until all the dust is removed.
(B} 1f the clement is contaminated with il orsoot, or iFnn comypressed #jr s availabile; wash the elermnent
tisfrig water coniining 3 nonsuds detergent | termperature MOT 1o cxcesd 100%F (3570). Flush out the
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AIR FILTER
Disassembly, Cleaning and Reassembly . . . Con'd

element with clean watm from o low pressure hose. Thoroughly shake out any excess water and allow
element to dry naturally, Maver fit a damp glement,
5 Tooelean Lhe inner filter eloment proceord as follows @ —

Rinse the elemant in kerosens or petrol. Shake out the excest kerosane or petrol and allow the efement to
dry naturally, Under no circumstances must & damp clemant Le Tved,

G After cleaning, Inspect theouter alemint for damage by holding a light inside the element, Any large spoig

of light showing through the element indicata that it Is unfit for further use.
FA Refit the filier as described in operation 3B/

Note

The filtar shinutd be cleaned at intervals of approximately 150 hours, 1 the machine Is wiurking in dusty
canditions. the Tiller should be elooncd ot more fregquent intervals. A1 least once a year and in any case after tan
clesnings the filter slement should be renowsl,

FUEL TANK

Removal and Replacement (38/3)

1. Remove the hood,

2. Disconnect the leak-off pipe from the secondary fuel filter to the fual tank o1 the fusl tank,

3 Disconnect the pipe from the fuel tank o the start sid at the fuel tank.

4. Close thie shut-off cock on the tank and disconnect the pipe from the fuel tap to the fuel lift pump

5. Plzconngct the wirg from the fuol gauge sender unil,

i [Fig: 3) Remewe the nots (1) securing the steap asseenblics to the Tuel tank supports, Remove the strap
azsemibiliss,

& Lile the fusl tank clear.

o, Torepiace the Neel tank, shinply reverse the above procedure,

0. Bieed the fuel system od dederibed in operation 38717

FUEL GAUGE SENDER UNIT

Removal and Replacement (38/4)

-

Remove the hood,

Distonnect the wiring from the sender unit.

(Fig. 4) Remove the b scrows securing the sender unit to The tank,

Drawe the sender unit out ol the fuel tank and remove the gasket.

When rafitting the sendor unit, ranew the pasleet and roverse the ahove procedure.

LA

FUEL LIFT PUMP

Removal and Replacement (an/5)
1. Cluse the fuel tep ot haso of the fusl tank,

2 Dsconnect the pipe fram the fusl tank to the fuel ift pump et thes fuel HiFc pump.

3 Dizconnest the pipo from the fuel lift pump to the prirmary Tuel filter.

4, Asmove the two nulzs and washers which secure tha fuel 11 pump to the enging bioek.

8. Withdraw the pump from the studs,
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FUEL LIFT PUMP

Removal and Replacement , . . Cont'd

G, Mo replace (he puma, reverss the shove procedure. Ensure thatl & new gasket is fitted betweon the pump and
angine bleck .

Disassembly (28/6)

1. Remove the litt pump as deseribed in operation 38/5.

2. {Fig. 5] Seribea ling across the flanges of the cover (1) and pump body (2}, This will ensure correct resssem-
by

= M Manove the six sorews snd washars {3} and separata the cover from the pump body,

4. Remaove the diuphragm (4] by unhooking 1t frem the rocker arm link {5). The diaphragn spring may now he
removad.

5. Drive out the rocker arm pivot pin {6} and remave the rocker arm (7)), spring (8) and fink {5).

6. Rermouve the priming lever pin {9) and withdraw the priming lever {10}, seal [11) and spring {12),

/.. Removethe valyes |13]) and valve gaskets [ 14) feom the cover (1),

. Aemave the retaining bolt and washer (15} and lift off the pulsator cover {18} and pulsatar {17).

FUEL LIFT PUMP

Reassembly (38/7)

Hefoie reassembling the pump, examine all the components for damage or waar, The maln points to check are :—

Miaphragm for crackiog or hardening,

iai Pull rod for excessive wear,

{cl  Diephragm spring for corroston or  distortion,
(cf}  Hocker arm, link, spring.and pin

il Pulzatur digphragim,

Note

The pump valves should be renewe:l whanever the pump is stripoed down,
Having checked all the componizints, resssemiie the pump as follows @ —

1= Fit the new valves and valve gaskets into the pump caver. The inlet valve must be fitted so fHat it can opan
ta admit fuel. Fit the outlet valva in the reverse position 1o the inlet valve. The valves should be staked in
-pasition vsing @ sultable punch,

2 Fit the pulsator, diaphragm and pulsater cover to the purmp cover. Secure them in place with the washar
aned bl

3 Fit the rocker arm pln through its hole in the pump body, at ths same time engaging the link and the
rocker arnn Tap the rocker arm pin unti! it is flush with the pump hody. Stake the castng in three places at each
stidy i order to retain the pin,

4, Flace the dizphragm spring in position,

B Fit tho diaphragm assembly over the spring with the pull rod doewnwards. Ensurs that the upper end of the
spring is cantred in the protector washer of the diaphragm.

G Press the diaphrigm down. Ensure that the downward tag on the fowar diaphragm protector washer Is on the
priming lover side of the body. This tag Is required to be in the hole of the body for fitmant 1o the priming
laver. Engage the diaphragm pull rod aye with link, at the same time lining up the holes in the diaphragm.

g Push the rocker arm towards the pump to pull the disphragm down to tha pump bocy Flarme,

Fit the top cover to the pump bady, making sure that the two parts are correctly aligned,

& Fit the six serews snd washers to hold the two halves of the pump togethar, OO0 NOT tiglten the sorews at
this stage

=
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FUEL LIFT PUMP
Reassembly . . . Cont'd

10, Push theend of the pull rod to hald the diaphragm at the top of its stroke and tighten the serews diagonally.

Note
With the two halves of the pomp bolted toyether, the diaphragm should be flush with the flanges all round.
Ay appreciable protrusion of the diaphragm indicates incorreet Fitking,

11, Fit the priming lever to the side of the pump body and retain with the pin clip on the priming lever spring,

Testing (3/8)

When g fuel lift pump fault s suspected mechanics sre advissd to test tha pump, using the special squipment
ovailable, before refitting the pump to the enging,

fanual testing is not recommended for the following resson; movemant nf the pump roeker arm will produge a
greater diaphragm movement than that produced by the engine caimshaft when the pump is in situ, Furthermare,
manual testing cannot reliably roproduca the conditfons in which some faults oecur unless tha fault is sevara,

PRIMARY FUEL FILTER ELEMENT

Renewal (3u/9)
+ Wipe clean the outside of the filtar and surrounding area,

2. (Fig. €] Siacken the bleed screw (1) and remove the drain cock (2) allowing the fuel to drain off,
3 Aermove the sentre hott {3} Trom the Alter heacd.

4. Remove the sediment bowl (4} complete with filtor alarmant (5], Discard the slement.

5. Flush out the sediment bowl with clean diesel fuel or paraffin, Do not uss rags.

B, Insert i new filter elemeant; renew the sealing rings and fit the filter assembly into place against the filter hoad,

Secure the whole assembly with the centre bolt,
Blead the fusl system as described in aperation 3817

=l

PRIMARY FUEL FILTER ASSEMBLY
Removal and Refitting {38/10)

1. Disconnect the pipss from the fuel |if pump to the primary Flter and from the primary totha secandary
filter. Blank off the open connections,

. Aemove the two securing bolts which hold the filter assembly to the engine,

3 To replace tha Hiter assembly, raversa the sbove procedure sad blesd the fual system as described in opers
tion 3B/17

SECONDARY FUEL FILTER ELEMENT

Renewal (3Bf11)

1. Chean the outside of the filter assembly,
2 {Fig. 7] Remove the centre bolt {1} from the fiiter head.
3 Ease the base and sediment bowl (2) from the filtar hagl,
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SECONDARY rUEL FILTER ASSEMBLY

fenewal . - - Cont'd

4. Discard the filter olermnent

5, Fit & new Tilter sloment snd Sealing rings and reassemble the filter by ruversing the above procedure
Gleed the tual system as deseribad Inoperation 3817,

Note

Mever atiempt o cloan or reclaim & wsed fillon elomernt

SECONDARY FUEL FILTER ASSEMBLY

Removal and Refitting (38)12)

e

Djeconnect and Miank off the following pipes a1 the secondary Tilter —

fa)  Pipe from primay o secondary filter,

(] Pipes from secondary filter to fuel injection pump. {2 pipes).

(c)  Pipe from secondary filter tostart aid tank,

Famove the lao bolts which hold the filter ta the engine.

Yo replace the filter assembly, reverse the above procedurs and blead the fuel sysiem as described In
oparation 38717

FUEL INJECTION PUMP

Hamoval anil Befitting (38)13)

(I T

1

T2

Lurn the engine o T.0LE Mo, 1 eylindsr on compression. |n this position the T.D.C. mark on the fly
wheel shodld ke n the mad sositm of the incpection pork

Herove the pipes from e wjoction pump to the injsctors, Blank off the connections.

Hemove all the tuel supply mapes and blank off the connections,

Disconnect the throttle ased fuot cut-oft control rods.

Ramoue the setscrews whick hold the engine ail Aller tube to the tming gear case, Lift the oil filler clesr,
Hemowe the imspection cowved frar the iming oear casing in arder to galn access 1o the injection pumg

qear.
Remove the thrao setserews which hold the Tuel pump gesr to its hub. Take great care that These sctscraws

do not deop Inte the timing case.

Check that the scribicd line on the resr of the tming case eolncides with the seribed line on the fuel pump
moninting Tange,

Famove the three nuts and washees securing the ingection pump o the timing cise.

Withdraw the injestion pump; laving the pump driving gear in the timing rase. Do not move the drive gear
niit of mesh with the idler pear or alternpt to tam the engine until the injection pump has been replaced.
Ta refit the injection pump, reverse the ahove procedure. Ensura ithat the pump driving gear dowel s
properly located and that tho scribed marks. on thiz ehging timing case and fuel pumg mounting flange are
alignet {sea Fig. 8], Rensw the gaskets on the pump and tming cese inspection cover,

Decd the fusl system as described in operation 3B/17

FUEL INJECTION PUMP TIMING
Cheeking and Adjusting (314

| he seat on the fusl Tnjection pump must only bahroken by an experienced and authorised person who must re-
seal the cover with a seitable identilication sesl
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FUEL INJECTION PUMP TIMING

7, Checking and Adjusting
i

1, Remove the plug from the flywheel housing inspection port.

2, Turn tha grenkshaft to position Mo, 1 snd No. 4 piston on T.0.C. No. 1 cylinder an compression, In this
position the T.0,C. mark on the tlywhes should ba in the mid position of the inspection pore,

4. Rotate the erankshaft 907 in reverse direction to.normal rotatian,

4, Slowly turn the engine in the direction of normal rotation util the merk indicating 22° 8.7.0.C. iz at the
centre of the inspectian port,

5 Remove the inspection cover from the fusl njection plimp,

B, {Fig. 8} If the timing gear has not bean disturbed, a scribed line marked 'C* will b visible Inside the fual
pumg inspectien hole, This saribed fne should align with the squared erid of the circlip when the cranlk-
shaft is 22° BT.D.C. If the scribed line does not align with the sgquared end of the elrclip, procesd a3
follows (—

7. Slacken thenuts socuring the Infection pump to the timing case. Twist tha body of the pump in the required
dirgetion to ensble the squared end of the ciralip to lina up with tha mark *C* on the rotor,

H. Tighten the nuts to hold the pump securely to the timing vase,

9.  Checl again the Uming mark 'C" with the eirelip,

10.  Replace the inspection cover on the pump and reseal,
11.  Replace the plug in the flywheel housing inspection port.
12 Bleed the fuel system as desuribed in operation 38/17.

FUEL INJECTORS
Remaval and Replacement (3815

1

£ 2.

3.
4

Disconneet the fusl Injection pipes and foak off plpe from the injactors,

Remove the two nuls which haelit the injector tothe cylinder hesel. Ensure that the nuts are slackened
aveniy,

Gently prise the injector out of position and 1ift clear,

To replace tho injector, reverse the above procedure, ansuring that the coppar sealing washer iz ronewed,
Tighten the securing nuts evenly and progressively.

FUEL INJECTORS

Testing

{3816}

If no proper injector testing equipmant is availabla, the following method of testing may be adopted,

Run the engine at a fast "tick ovar’ speed.

2, Slacken off the injector pipe union at éach injector in turn.

3. IF, after slackening an injector pipe union, the engine revolutions remali canstant, this would indicate o
faulty injector. On the other hand, a drop In engine speed Indicates that the injector is working proparly,

A When one injector is found ta be defective, it is advisable to remova all the infectors for reconditioning or
replacemeant,

Note

Servicing the injoctors requires specisl equipment and should not Fe attempied unless the equipment i3
available,
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Bleeding Lhe Fuel Svstem (R 17}

Alr in the foel switem will result in poor subgie pestoiriznce and iy oken pravent the snging from starling
Far this reason, wheneyer any gart of the fusl systern Tias boen disconoeetod, disturbed or renvoved it wifl be
necessary 10 hbeed the fuel circuit inorder to okpel any gic Trom the system biefore atlmmpting to stari the engine

To bleed the svstom, proceed sy Follows © -

1 {Fig. 10} (3pen thi veat plug (1) on arimace filte and aparate the band priiming lever (2] on the Fiel 1iTr
plmn

7 Continue to operate the hand pidming leeer ool Me fuel from he vent plug is Tree of agir bubhbles
When tha tuel is tree of air bubhbles, close the vwent phag,

4 lFirg. 11) Slacken the outlet pipe (1] on the secondary Tued fitter and opee again eperate the hand priming
lever until fusl froe of air bubbles ssues from the union, Tighten the conngction

R Dpen the lowi vent plug [2) on the el injection. puima and sepeat the priming procadure 1o clear the air
from the vent phig

i Clase the lower vent plug and vpen the uggier wont plisg {3) in the fuel injeetion pump, repeat the priming

gwasedurs

Ul thie apme =g galiy.

i Slackan ol Mos Vand 4 OF 2 and | ngestion pipe dnidne. Ojsmate the starler motor untl] fuel spurts from
Ui stacioaoen] wiions.

4] ligheen thi uniorn nut and vhienk tnrough the systam to meake slne all connaations are tight.

ot

Th luel stop contral must fie i the “mon’ position whan ceanking the cogine. Having carried oul the alove

operarticng,; the engire vl i Lo ceady Tor strring

START AID TANK [28:18)

Ve starl aed ik 15 an wdege sl part of the fiet mb anegd oo oesintenance (res item,

FUEL CUT-OFF CONTROI
Rumoval and Refitting (3a/19)

i {F 21 Renews the cotter inn a1 traim the Sod At (e Toel injection pump.

Femave the s ew (8] washer (5} and nat 18] securing the sabie 1o the fued injection pump bracket, Heldass
tive cable

3 PiErmgee the waob (2}, oot (3) Pull The rod clear:

ri | &% replace the cut-off contrnl, reverse the asbove procedurs,

_I\,:

FOOT THROTTLE LINKAGE STANDARD TRANSMISSION

Removal and Replacement L0}
! Aarmypes the nght hand floor acoess panel
2, (g, 13) Aemove the spitel pin |1} secuing the thrortle pedal ssembly (2) 1o the pedal bracken (3}, Be-

v the throttle pedal

4, Withrraw the clip and tisl washer {4) sicuding the throttlescantrol rod (B) to the rod lever plate (5]

! Rempove the cleds pin (7} securing the theottls lover (80 ta the pivaet (9] Release the lever from the pram
and remove (e clip and washer (100 decucing the thiottle contral rad and withdraw the threottle rod ane
o)

5 siemove the clipand fiat washer £11) decoong thie thiat e v (12) to the thraitle cross-shatt { 1) Haiees

the throtzie rod
(7] Aermcve the ghrottle rod (181 oo thie clp 121) 88 tie foel inggentn pump Disconneet Lhy theotile mord
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FOOT THROTTLE LINKAGE STANDARD TRANSRISSIDN
Removal and Replacement . . . Cont'd

spring (18] at the fusl Injection pump bracker (20),

Diseonnect the throtile rod at the left hand side of tha throttle crossshafe by relessing clip (17).
Remova the bolt, washars and nut (15] and remove lever (16} from crosszhaft,

Ta remova the throttle cross-shaft remoye washers {14) and withdraw cross-shati,

Toreplaca the throttle linkage, reverse tho abovs procedure,

FOOT THROTTLE LINKAGE STANDARD TRANSMISSION
Adjustment {aBf21)

=

1

1. {Fig. 14} Adjust the turnbuckla { 1) such that maximuim throtile opening is attained (2).
2, When fully depressed, the pedal lsver end to contact the centre housing in order to avoid overlosding the
linkage,

FOOT THROTTLE LINKAGE STANDARD TRANSMISSION
Removal and Replacement | a8j22}

1. Remove the four serews and washers securing the seat cowl to tha floor. Remove cowl toguther with the
seal

2 [Fig. 15} Remove the bolt washers and nut (1) securing the lever sisambly (2) to the thiotthy controt lever
(3). Remove the split pin and fat washer i4) from the throtde levar szeambly.

3. Withdrew the throttle control lever from the lever assembly, remove the nut and ballaville wishers (5) and
removea the throttla control lever and friction disc. (&)

4. Remove the spring {7} securing thy ‘throttle rod {8) to the bracket on tha undersfde of tha floor.

5 Remove tha clip and washer (9) securing tha throttle rod to the throttle control lever, Remove the throitle
control lever,

&, T'o dismantle the remainder of the hand throttle finkage proceed as in operation 36/20,

T.  Heplacement is a revorsal of the above procedura,

Note
When reassembling the theotile lever assembly it s important that the believille weshars are arranged exactly
as shown in Fig, 16,

HAND THROTTLE LINKAGE STANDARD TRANSMISSION
Adjustment (38/2a]
L} (Fig. 17} With the oot padal in the off position set the angular position of the throtile control lever

{11 sa that the lever ‘assembly is at the end of the slot on the throttle rod assembly. In this position
adjust tha throtile lever assembly ta the horizontal,

FOOT THROTTLE LINKAGE REVERSOMATIC

Removal and Replacement (38/24)
1. Remaove the throtte pedal and braks pedal gaitars,

2 Remove the front floor plate.

& {Fig. T8l Remave the split pins and washers {1} which secure the sslector rads (2] ta the podal ossamblles
(3.

11
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FOOT THROTTLE LINKAGE REVERSOMATIC
Removal ant Replacement . . Con'd

picH

(L]

418

11

12

i

14,

15

Ramowe the spring pin (4] and withdraw the shaty together with thrust washers (5] from the padal assem-

biies (), Remove the pedal sssemblics,

Memovn the nuts and louk washers (6] securing the lower end of tho selectar rods ta the Tork assembly (7).
Ramave the solgetor rods.

Femove i cotter pin, washar and clovis pin (8] securing the clevis spring assembly (9) Lo brscket assembly
{10} Release the spring assembly al the throttle lever (111 and remove the spring assembly,

Remove the plain washers and retaining clips (13) sccuring the throte rod (12} 1o the thrattle guadran!
{14} and theottle lever. Hemuwve the rod

Disconnect tha gear solector lever by romoving the pinand washer securing the shift Selector assembly | 15).
Withdraw the pin and washer which sseuras the shilt selector assernbly to the pivat shaft assembily 18],
arl rermove the shift saloctor assemblhy,

Aemuve greaser {17) from the pivot shafl assembly.

Hemove the lever and pivol shatt sssembly hom the front of the throtils bener assambby,

Remaove 1he Tork assemibly Frodn the rear of the throttie fever

Gamove the stob shaft (181 from the transmission control systemn carrfer and remove the throtte lever
Hasemlity

Memove three bolts, washers and nuts securing the transmission control carrier tothe travsmission case
Heplagement = & réverial ot the shove procedure

FOGT THROTTLE LINKAGE REVERSOMATIC

Adjustment (38/25)
I

=

{Fig. 19} With the throttle rod assembly discunnected, position the cross shaft quadrant in the idling position
aned set the hand throttle in the horjzontal positdon.

With the hand throttle conpected to the quadrent, set the hand throttle lever to the maximum speed posi-
tirn Wirth the throtthe lever on the fuel injector purnp ot against the mesimum speed stop, conngct the
throttie rod 10 s0it,

Heturn the hand thiotte to the idling position and fit the throttle returo spring. With the linkage in the
icting posithon, ser the theottle pedal idie surew to suit and tighten the adjusting put, Fit the throttis con:
tral spring with light tension,

St the el cut off lever on the fuel injection pump in the "engine runming’” position, thread the cors: of
the cable through thecable pivot untl taut, then tighten the screw.

With both foot pedals level, adjust the nuts 5o that the direction engagemaent lever is in the neutral positien.
Trghten down the nuts gnio the pivot shift selector.

{ncrease the tensinn in the spring assembly by serewing the locknut clockwise into the clevis. Spring TR
sion to basuch that, by apolication of the forward and reverse pedals, the transmission spool is Tully selected
in the appropriste direction via moverment of the lever and pivert shaft assemnbly betore movement of the
throttle |over assembly sceurs. Tighton the locknuts against the clevis,

HAND THROTTLE LINKAGE

Remuval and Replacement (26/26)

T4

Flemave the front Tlow plate,
Fiamove four screws-and washars secunng e seat cowl s the floor. Hemiave cow! logether with the seat

Ter remove the throttle rod from the fhrottle lever assembly, proceed as itemns 2-8 of operation 3B/22,
[Fig, 203 Remoye wastune and clip [T) sseaning the lower throtiie rod to the lever (2], Remove the throtillo
rod,
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HAND THROTTLE LINKAGE
Removal and Replacement . ., Cont'd

5. Disconnect the uppet throttle rod {3) by removing clips and washers (4], sequring the rod at the throttle
lever and &t the quadiant. Aemove the throttle control rod.,

. Withdraw split pln and remove clevis pin (5) securing throttle rod lever 1o the pivot post {B]. Remove the
lever.

7. Replacamant is s reversal of the above progedure;

Note

When reassambling the throttle Jever assainbly it & important that the belleville washors are arrangad sxactly
‘as ghown in Fig. 21,

HAND THROTTLE LINKAGF
Adjustment (38/27)

1. [Fig 22) With the accatarator quadrant {1) set in the idling position connect the pull rod (2) ta the quadrant,
1 this position adjust the assembly {3) to the horizontd,
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ELECTRICAL SYSTEM

This section covers tha remaoval al replacement of all the alactrical components (lights cxropied).

The Datiery in Uds 12 volt negative earth systermn [s siteated under the floor plates and complete acepss s
gained by lifting ene section of the floorplates.

A alternaion o the rowting field, ventfated design is fittod. |t is fitied with sealed bearings and incorparates
a voltage regulator on the slip ring ond ol the casting. )

Fig, 1 shows the layout of all the slectrical componsnts and asociated wiring,

Key to Fig 1

Battary

Harn
Alternator
Starter
Fusebox

Line Fusss
Trailer Socket

T i O U XA

COMPONENT LOCATION AND DATA

CIRCUIT:
EATTERY:

ALTERNATOR:

STARTER MOTOH:
CONTROL UNIT:
FLISE BOX:

LINE FUSES:

HEATER:

Key to Fig 2
CAB WIRING

1 Multi Connectar
2 Front Work Lights
3 Front Wiper

13 Wall Magative Earth

12 volt, 17 plate, Exidy, having a capseity of 128 ah. in 20 hours.  Sitsated under the
platfarm i the right of the operator,

Lucas 18 ACR, Situated on the front offside of the sogine and beli driven fram the
crankshaft publey.  Tha alterator cen be adjusted tn give the corfect tension on the fan
belt.

Lucas MS0. Solencid engaged pinjon, Situated on the rear L.H, sids of the enagine,
Incoporatad in the alternator.,

The Fuses in the tuse box are as Tollows:- two & amp, beo B amp, ong 15 amp and one
25 amp.  The box is sittated on the right hand side of the fairing under the instrument
panel,

Four line tuses are Tneorporated to protect the main beam system, lghter, starting aid
anl hasartd warning lights.  All four are situated at the rear of the instrmaent panal.

Smiths, ?-spoad] motor, Comtrols for the heater are fastened under the right hand side
of the Instrument panet and tha Nadiatorffan unil iz positioned under the operator scat
rowl,

4 Interior Light
5 Rear Wiper
A Fear Waork Lighits
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MF WORKSHOFP SERVICE MANUAL

1457 087 M1

PART 4 SECTION A

COMPONENT LOCATION AND DATA ... Cont'd

Key to Fig 3
INSTRUMENTS

Meutral Safoty Switch
Biasler

Alternator

Starting Ald

B 25 amp Fuse
g b amp Fuse
¥ 25 amp Fuse
g

k]

G by =

Hattery
. Mo
10 Fuel Scader Linii
11 Water Ternjmratsjre Gaugs

COLOUR COUE:

1 Rl g
Wiy White ¥
G Grusen o

WIRING HARNESS

Removal and Replacement

1. Bisconnact the battory,
2. Disconnect the tollowing wires:
10 at Fuse Lox

Blach
Yellow
Bl

12
13
14
15
18
17
18
19
20
|
22

Amip Meter

Fuel Gauge

Ol Temperature Gaugs
Enging Tharma Linlt
Transmizsion Thepmo Unit
25 amp Fuse

Hzatar Switch

Cigar Ligheer
Heat/Start Swiich
Haorn Push

Heater

] Brown
P Purple
LG Light Gresn

(4A/1)

# &1 Meutral Safery Switch [Standard Transmission only)
1 a1 Transmission Thermo Unit (Reversomatic Transmission anly)

1 at Enging Thermo Unic

3 at Seartor

2 at Homn

3 at /S Headlights
35t M5 Headlights
1 a1 Start Aid

1 multi connector at Altermator

2 a1 Stop Lamp Switch

2 at Heator

2 at Heater Hesisior
2 at Trailer Socket
| at Fuel Tanlk

1 Multi Connector and Earth at L. H. Side Lighis
1 Multi Connectar and Earth at f, H. Side Lights
3 Helesse harness from all clips and cleats.
i, Hemove the four bolts which sseure the instrument panel.
. Lift the instiusiment panel Ffroon the cowl and remove all non electrical connactions: to the instrument
pancll The panel can be liTed away gently pulling the wiring harnass up the centre fairing.
B IF necossary the harness can be removed from the rear of the instrumant panal by removing the following

WTEY,
7 at Horn Push

A at Transmission Temperature Gaugs
3 3t Indicator Switch
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PART 4 SECTION A MF WORKSHOP SERVICE MANUAL 1457 087 M1

WIRING HARNESS
Removal and Repiacement . . . Cont'd

7.

1 at Indicator Warning Light
3 at Fuel Gauge
2 at Ammeter
1 at Cigar Lightar
4 at Heat/Start Switch
6 at Hazard Switch
3 at Watar Temperature Gauge
1 at Work Light Warning Lamp
1 at Main Beam Warning Lamp
2 at Main Beam Dip Witch
4 at Side/Headlight Switch
3 at Work Light Switch
3 at Heater Switch
4 at Flasher Units
Replacemant is a reversal of the sheve procedure.

BATTERY

Removal and Replacement (4a/2)
1. Fio.4. Remove the access panel.

2. Disconnect the battery leads fram the terminals.

3. Unscrew the clamping bar and lift out the battery,

4. HReplace the battery ina reverse order of the sbove procedure ensuring that the termingl posts ae free

from corrosion. 1T corrosion has Docl.l_md, clean terminals and smear with petrateum jefly.

CAUTION

A

Whan refitting the battery, use the following procodure, as reversed battery connections will damaeo the
alternator rectifier. First connect the earth strap to the negative terminal thon the other lasd to the positive
terminal,

The battery must NEVER ba discannected while tha engine s running or damege may occur to the
regulator ssmiconductor devices,

ALTERNATOR

Removal and Replacement (4a/3)

1. {Fiy. 5) Disconnect the Multi Connector (1) from the rear of the alternator.

2. Unecrew and remove the upper adjusting bolt (2) snd the lower adjusting balt {3). The guerd [4) can

now be remowved,

3. Remove the remaining pivot botr (5], slip the fan belt from round the pulley and remove thealtemator,

4, Replace in a reverso order of the above procedury,

NOTE
The following precautions should always be taken to safeguard the altemator.

a) When fitling areplacement alternatar, ensure it is of the sama polarity g5 the original and that the connesc-
tions are made correctly. The alternator polarity cannot be reversed by *flashing’ the field terminal ascan
adynama, .

b)  Whan refitting the batteries, use the following procadure #5 reversed battery connections will darnage the

alternator rectifiers. First connect the earth strap to the negative terminal on each batiery, then connect
the other lead to the positive werminals.
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 4 SECTION A

ALTERNATOR

Removal and Replacement . . . Cont'd

e}

]

al

fl

gl

h)
il

¥

When using a high rate battery charger, take the connsciors from the reguistor befare bagst charging and
feconnuct when charging is completad

When starting enging with the aid of o high rate charger, aniploy the fallowlng procadurs:-

Before ronnecting the charger, cemovr the connectors from the regulstor terminals, Start the enging,

Do nal reconnent the regulator until tha charger has been disconnected and the engine speed reduced 1o
ictling.

The buttery must NEVER he disconnectad while the enging ls rupning or demage may oceir to the repu.

lator sermiconductor devices. Far this reason the practice {often adopted with dynamos) of using a tlava

Battery 1o start the oingine and subseyuenily reconnecting the original batteries with the oNGING TUNRing
must NOT he attemptod,

The cable connecting alternator and batterizs iz 'live” even when the angine is not runming. Care must be

taken not tu earth the alternator wrmmal o the cable end if removed fram tha tarminal, or damnga o
the cable will ooour.

The alternator st mever he run with the maln outpiet cable disconnected either st the altermator or

battery end while the field remaing energised, or tha rectifiers may be damaegad,

Do not make or breal any other connactions in the wternator cirouit while the anging |5 running.

It any arc welding is to be done on the machine, isolate the regulator snd shisrnator by removing

their conneators,

Mever use an ohimmeter of the type incorporating & hand-driven generstor for cheeling the rectifiars

or trangistors.

STARTER

Removal and Replacement (4a/)
L. {Fig. 6] Oisconnect the leads {1) at the throe terminals on the starter unit,

4. Remowve the three satsprows {2) which securs the starter 1o tha enginn,

3. Pull the starter clear of the enging,

4, Replace the starter ina reverse order of the shove saguence,

HORN

Removal and Replacement (an/s)

Gos ks —

(Fig. 7} Remove the fromt yritle {1)_

Dizconnect the twa wires (2] & the horn.

Hemove the two bolts (3} which secure the horn to the hard nosa,
Remove the harm 4],

Replace in a taverso order of the aboye seuEnce.

HORN PUSH

Removal and Replacemeant (4a/6)

1
2
3
4

{Fig. B} Remaove the instrument panel to gain actess to the rear of the ham push,
Disconnect the two wires (1) trom the unit.

Remove the securing nut {2) and rrtract the unit through the front of the pane|,
Replace in & reverse order of the shove procedure,
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STARTER SWITCH

Removal and Replacement (4a)7)

|. {Fig. 9) Lift the instrurnent pane| from the cowl to gain access 10 the rear of the starter switeh,
2. Disconnaat the four wires { ) from the switch,

3. Remove the securing nut | ) from the front of the switch.

4. Extract the unit through tha rear of the instrument panel.

FUSE BOX

Hemoval and Replacement ' (448

{Fig. 10} Remove the six balts (1) which secure the fairing {2} o the fuel tank suppart, remove the fairing,

Remuove the Fuse Lox cover (3.
Disconnact the ten wires (4} from the six fuses,
Unscrew the two nuts (6} and remove the bolts [6). The fuss box can than be removed from the bracket.

Replace the fuse box using a revdrsal of the above procedurs,

NOTE

£ B Dok

When refitting the wires to the fuse terminals ensure that thay are correctly located.

LINE FUSES

Removal and Replacement (anjy)

1. Lift off the instrument panel from the cowtl, This gives access to the four line fuses which are incorporated

in the electrical system,
2. Hold both ends of the fuse casing, push top of casing in-and turn it (0 an anti-cloekwise direction

3, Separate the casing halves and tip oul the fuse. Insert new fuse of equal amperage to the ons (hat has
bBoon removed,
4.  Reassembie the casinp.

CIGAR LIGHTER

Removal and Replacement {4a/10)

1. {Fig. 12) Lift the instrument panel from the cowl to galn accass to the ear of the Gigar fightas,
2, Hemove the Hghter unit {7).

3. Disconnect the wire at the line fuse [2).

4. Unscrew the outer cover {3} and pull the heater unit (4] thiough the frant nf the panal.

TRAILER SOCKET

Removal and Replacement (40,1

1. (Fig. 13} Remove the four bolts (1) which secure the heater cowl (2) to the plattorm.

2. Tip the seat and cowl farward to expose the wiring connections.

3.  Bisconnect tha earth Iead (3} end positive lead (4] fron the rivain wiring harness.

4. Lowar the seat and cowl back on to the platform and extract the rubber socket! ) from the hols in the
arnwl,
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 4 SECTION A

HEATER

Removal and Replacement (44 /12]

Disconnoct the trailer socket as deseribad in paris |t 3 of operation §4,11

Manoeuvre the soat and cowl assemnbly ever the handbrala laver and remave fiom tha miachioe,

[Fig. 14) Unfasten the clips (1) and remove the air outlet hases {7} from the fan unit.

Disconnect the contral cable (3} at the water valve.

Duscornnect th varth lead (4] and positive lead (8} fram the fan unit, then remove the two leads (&) from
the resistor [7),

Unfastan the clip (B} and remove the autlet hose (3) from the rediator.

Unscrew Lhe two long bolts (10) then the wwo shirt bolts (11) and it the heater unit from the machine
ensuring that the fan unit (12) radiator {13) and contral velve maunting plate {14} ara held togather.

HEATER
Disassembly and Reassembly [4Af3)

1.
b
3

Remove the hester as described in operation 4412,

(Fig. 14) Lousen the two clips {15) and remove the hoss assembly (168) from the contral valve and reservair,
Roemave the two bolts (10) and distance piaces (11) than take the support plata {18} completa with heater
cantrol (18] and resistor (7), away from the maching.

Homowve the tus bolts (11) and sgparate the fan unit (12) from the radistor {13).

It necesssry the contral unit and resistor can be removed from the support plate by removing the
SPDIORFISIE SE0UTIng SCrews,

Reassembly s a reversal of the sbove procedure.
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PART 4 SECTION 8 MF WORKSHOP SERVICE MANUAL 1457 087 M1

LIGHTING SYSTEM

General

The lightlng system consists of two frant hesdiights, two frant warklights, two front sidelights, twe rear facing
worklights, two rear lights, four indicators, ong llluminated rear number plate, two panel lghts, ons intarior
light, all associated cables, harness and wires,

The cab ls fitted with two fromt fastng work lights, two resr Tscing warklights aind sn imerior light,

All-tha lighting on the MF 508 Tractor I.’if.gg&r Loader complies with the road traffic regulations,

KEY TO HE. 2 - LIGHTING

1. Left Hand Head Light 18, Warning Light, Main Beam / Dip Switch,
2. Left Hand Side Light. 16,  Waming Light, Work Light Switch.
3. Left Hand Front Indicator Light: 17, Warning Light, Indicator Switch,
4. Right Hand Head Light 18.  Main Beam / Dip Switch.
~.  Right Frant lndicavor Light. 19.  Sida Light Switch,
+  Right Hand Side Light 20. Work Light Switch.
7. Fuse Box 27, Heat [ Start Swiich,
8 B Amp Fuse. 22, Indicator Switch.
8. Stop Light Sedtch. 23, Hazard Warning Switch,
10,  Flasher Unit. 24. 10 Amp Fuse,
1t. Floshar Unit. 25, Left Hand Rear Indicator Light.
12, Panel Light, 26, Left Hand Stop / Tail Light
13.  Pansl Light 27, Teailer Socket,
14, Amp Mater, 28. Right Hand Stop / Tail Light.
29, Right Hand Rear Indicator Light
KEY TO FIG. 3 - CAB WIRING
¥ Muiti Connsctor. 4. Interinr Light.
2. Front Work Lights & Rear Wiper.
3. FrontWiper. 6 Rear Work Lights,
COLOUR CODE
B Red g8 Black V] Browm
W White ¥ Yellow P Purpla
G Green L Blue LG Light Green

WATTAGE OF BULBS

LIGHT NO. OFF WATTAGE
Head Light 2 IGW/3EWN
Work Light 4 36W Single Contact
Panel Light 2 2-2W
Intaricr Light 1 18w
Side Light 2 BW
Indicator Light 8 21w
Tall Light 2 W
Murmber Plate Light 1 aw
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 4 SECTION B

LIGHTING SYSTEM

General . . . Cont'd

WARNING
BEFORE COMMENGING ANY WORK ON THE ELECTRICS ALWAYS DISCONNECT THE BATTERIES,
HEADLIGHT
Removal and Replacement {4874},

i
Z,
3.
4

el

{Flg, 4) Slacken the hinged retaining scrow (1) and swing the serew clasr of the Hght.

Remove the rim (2) and raflector {3} swsambly,

Fress the cable holder {4) In, turn it in an antl-clockwisa dirsotion ond 11t out,

Remova tha terminal posts (B) from the contact plete and pull the wires backwards through tha mounting
apigo,

Uinzcrew the securlng nut (8) and remove tha lamp,

{Fig B) Remove the bulb then extract the five elips (1) and rameve the lens (2), refleator (3) end nslate
(#) from the rim (8],

Replace in a reverse order of the abova procadura,

WORKLIGHT
Hemoval and Replacement (4812

1,

MoA W

(Fig. 6) Remove the screws and lockwashers {1). Remove the larip undt and separats the vim (2) snd
sponge lining from the lens unit (3),

Press the cable holder (4) in, turn itin an antl-clockwise direction and lift ous,

Hamave the terminal posts (5] from the contsct plate and pull tha wires cleor,

Extract the hutb (6),

Replacement is a revarsal of the above progedura,

INSTRUMENT PANEL ILLUMINATOR
Removal and Replacement i)

e

(Fig. 7) Remove the two screws (1) thet securs the bulb cover [2) and glsss (3) to the unit,
Estract the bull and disconnect tha cable at the back to beak conneetor (4).

Unsriew the two securing nuts (5) and remova the lockweshers (G},

Withdraw the unit and cable from the Instrument panel.

Refitting is a direct reverssl of tha above procedurs,

FRONT SIDE LIGHT

Removal and Replacement {4B/4)
1. (Fig. B) Remove the four balts (1) Exiract tha plete and frontdamp sssembly,

2. Unfasten the two securing serews (2) ond remave the lons (3]

3 Extraot tha bulb {4), )

4. Unfesten the two nuts (6} end weshers (§), remova the bulb holder snd rubber shesth ezsambly,
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FRONT SIDE LIGHT

Removal and Replacement . . . Cont'd

5 Separate: the rubber sheath {7} from the bully holder and draw it back afong the wirn wexpose the end of
the bull holder{B), <

. Pudl the twe buliet conmoctors { 1) friom thair sockets,

7. Remove the bulb helder and ribber sheath,

B Roplacorient is a reversal of the above procedure.

FRONT INDICATOR
Removal and Replacement {48/5)

1, (Fig. B Remaove the toor bolts {1) and screws (2], Extract the plate and front lamp assambly.
x Unfaston the two screws {3) on the front of the lans and remove the lens (4],
3. Extract the bulb {5).
4. Unfasten the two nuls (B) and washers (7). Bemove the bulk holder and rubher sheath assembly.
B, Separate the rubber sheath (9) from the bulb holder and draw the sheath back along the wire to expose
the end of the bulb holder (8].
G. Pull the two bullet connectors (10) from their sockets.
Remove the bulb holder and rubber sheath.
e Replacemant is a reversal of the above procedure.

=

REAR LIGHT
Hemoval and Replacement (4B/8)

1, (Fig. 10} Unfaston four serews (1) and outs {2) and extract the plate complete with rear gde Tight and
indicator light (3).

{Fig. 11) Unfasten the two screws (1) on the front of the lens and remove the lens [2).

Remoue the holhb {31,

Unfasten the two screws, locl washers and nuis (d), remove the bulb holder and rubher sheath assembly,
Separate the rubber sheath (6) from the bulb helfder and draw the sheath back alonn the wire to expose
the end of the bulb holder (5],

Pull the two bullet connectors {7) trom their sockoets,

Hemove the bult holder and rubber sheath,

Roplacement is a reversal of the above procedure.

I A

£ N

REAR INDICATOR
Removal and Replacement (48/7)

1. [Fig. 10) Unfasten foor screws | 1) and nuts (2) and exiract the plate, complate with vear side light and
indicatar light (3),

{Fig,; 12) Unfastan twe serews (1] on the frant of the lens apd remove thelens (2],

Remove the bull (3},

Unfasten the two snrews, lock washers and nots (4), remove the bulb holder and rubher sheath assembly,
Separate the rubber sheath (6) from the bulb hoider and draw the sheath back along the wire (o expose the
and of the hulb holder [&).

. Pull thir two bullet connectors (7)) from their sockets.

o AN
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 4 SECTION B

REAR INDICATOR
Removal and Replacement . . . Cont'd

7. Hemowve the bolb helder and rubber sheath,
g, Aezplacement is 3 dirsct reversal of the above procedura,

REAR NUMBER PLATL ILLUMINATOR
Removal and Replacement )

(Fig. 13} Unfasten the screw [ 1), remove the cover |2), rubber washer and fens {37

Aemove the bulbs [4) then disconnect the two bullet terminals (8).

Unsorew the two nuts (8} and ramove the nomber plate complete with bulb halder.

To remoyve the bulb holder from the number plate, simply unserave the twe sscuring nuts { 7).

Ta replace the unit, revarse the above procedure ensuring that the tens is located corractly on the rubber
surround and that the rubber washer is located betwean the cover and the lens.

S

STOP LIGHT
Adjustment (4879}

{Fig. 14} With the brake pedals in contact with the brake pedal stop (1), adjust the stop light switch brackes{2)
to give dirmension A, — Dimension A 5 0, 1876 - (02185 i (4.762 - 5.656 mm.).

Note
The brake pedal stop light swilch is situatod on the brake pedal bracket, On standard transmission tractors
the switch Is situsted on the right hend side of the wransmission case. On Instant Reverse machines the
switlch is situated on the left hand side of the transmission casa,

DIRECTION INDICATOR SWITCH

Removal and Replacement [4B/10)
1; {Fig. 15} Disconnect the four connectors fram the terminats (1)

be ] Lift the lever (2] from the switch main shaft, &

i - Unscrew the nut [3), remove the washer (4). The unit can then be extracted through the rear of the panal,
i, Replacement is a dirost roversal of the above procedure,

LIGHT SWITCHES
Removal and Replacement (48/11)

(Fig, V8] Dizconnect all the connectors fram the light switch terminats (1],

B I =

Femove the rubber protectors from the switch levars,
Unseraew the securing nut (2], remove the washer [3) and extrect the switch (4] through thie rear of the panal.
4, Feplacement is a direct reversal of the above procedure.
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HAZARD WARNING SWITCH

Removal and Replacement {48/12)

[Fig. 17} Discannact all the connectors from the warming switch corminals,

Lift the switch cover (1) from the mainshaft and ramove the soring (2} from the cover.

Remove the bulb {3).

Unscrew the nut |4), remoue the wasker (8), The unit can then be extracted through the resr of the panal,
Replacemant is o direct reversal of the above procedure,

ok
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FRONT AXLE
GENERAL

The front axle is a one piece fabricated Unit and comprisss of an inverted channsl section migin beam, stiffened
and closed by additional steel plates, heavy duty king pin housings welded to each end 2nd 3 bushed horizontal
tubs through the axle centre to Tarm a pivot.

The Pivot: pin is housed at its front and rear in the axle support casting and is refained in position by a peg
holt and locknut and also by a special rotaining bracket fitted to the frant end of the shafc.

Front and rear float of the axle within the suppart casting is limited batween 003" [O76 o) and 0107
(.254 mm) by shiins and a thrust washer positioned between the pivol tube snds and the support casting,

The vertical king pin housings have bushes filled at the uppor and lower ends whilst a counter bore at the lovwar
end of the housing accommodates a thrust racs. bearing. The countar ored portion of the housing = alse stepped

“to provide steering lock stops.

A grease nipple is fitted in the centre pivot and one grease nipple fitted n sach of the King pin housings (o
allow lubrication ol the moving parts.

FRONT AXLE BEAM

Removal

IT tnader is fitted raise the lpader arms and insert the ram stops.

Remave the front grille, the exhaust from the manifold, the hood-and the side panels,

Disconnent the headiights and horn from the main wiring harness.

Crain the hydraulic oil fnto a suitable container.

Dhseonnect the suction and pressure pipes from the hydravlic pump and pull them outside the hard nose.

. Aemove the two bolts which secure the top assembly of the hard nose to the air cleanar suppart bracket,

{Fig. ?) Sling the complate hard nose ssseanbly and take the weight on some suitable litting gear, remove

the two lower securing holts and 1ife the hard nose away from the machine,

8.  Remove the hydraulic pump and drive shalt as stated in operation 3C/1
%, Remove the drag link as stated in operation GB/R.

10, Remowe the power stoering unit as doscribed in operation 58/9.

1. Jack up sach side of the machine in turn and insert suitable stands. | the foader is fittod they san be
positioned under the loader side frames. The stands should bie of such a height that the front wheels are
clear of the ground

12. Remove the two front whools,

13, Place a trolley jack under the front axle at the cantra point and take the weight of the axie.

14, Remove the pivot pin retaining bolt fram the axle support casting and withdraw the pivet pin complete
willi retainer hracket.

15, {Fig. 3) Lower the axle beam until it Is clear of the support bracket then carefully remove it from the
machine.

V6.  Gather up tho shims and thrust washaer which are released from between the axle beam and the SUPEH T

bracket when the axle is lowared.

e

FRONT AXLE BEAM

Replacement

1. Raise the axle boam up to the seppore bracket,

2. Insert the pivot pin and retaining brackst throwogh the support bracket and axie bearn. Ensure that the
thrust washar is fitted.

3. {Fig, 4) Check the clearance betwsen the axle and suppart bracket at Point "A'. This clearance should he
0.003 0,010 in. {D.076—-0.254 mm). Adjust by means of shims,
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FRONT AXLE BEAM

Heplacement . . .. Cont'd

@ Nmm s

w

11
12.
13,

Feplace the whesis and remove the stands from under the machine,

Ruplace the power staeiing unit as deseribed in aparstion BB/,

Ru:fit the drag link as described in operation 5878,

Reptace the hydraulic pusnigp and drive shafe as duseribed in cperation 901,
Replace the hard noss and secure it in pesition with the sin bal ks, remove the shing
Reconnect the sunhon and pressure pipes to the purmgs,

Ru-sel the power steering mechanism as describod in operation 6B/13,

Recannect the horn and headlights to the msin wiring harness.

Refit the side panels, hood, exhaust and tront grilie.

Rofill the tydraulic reservoin.

FRONT AXLE BEAM

Disassembly

1
&
4.

Rurmove the gxle bueam as stated in opcration G471

Remove the defr and 1ight hand king pins.as stated in operation GA/5.

Check the bushes in the king pin housing and pivot housing if scored, renew. Use wool MF 264/ to
remove the king pin bushes.

FRONT AXLE BEAM
Reassembly

i

2.
3.

IF pivat housing Lushes and king min bushes are to be renewed, fit them into the hoosings with a sultabils
rift. Reamer the king pin bush with tool ME 264/7.

Retit the lelt hand and right hand spindle and hub sssemblies as stated in operation 56/5.

Heplace the axle assembly as stated s operation BASZ,

FRONT AXLE HUB AND KING PIN ASSEMBLY

Removal

L. Juck the front wheel clear of the ground.

2. Plage an axle stand in position and remove the front wheel,

3. {Fig. &) Remove the nut (1), washer (2) and bolt (3) from the steering arm {4).

4. Lightly tap the steering arm in an upward ditection to release it from (he king pir.

B.  SBupport the weight of the King pin and hub, remove the Woodruff key (5) and sfica the lelt seal (G)
off the pin

6. Thoroughly clean the top of the king pin to remaove any dirt, swatl or burrs. 1 the king pin is not
cleaned Lefore withdrawal the Ling pin housing bushes may bz scored,

T Lower the king pin and hub assembly out of the howsing,

B.  Ramove the thrust bearing (7),

9. To ream the king pin bushes (B) use special tool MF 2647,

FRONT AXLE HUB AND KING PIN ASSEMBLY
Replacement

Fi

(Fig, &) Hewerse the proceduse w operation BASE to rafit the king pin and stesring -arm, Tightes the
stering arm securing nut (1) 1o a tergue of Y0—100 Ib, i1, (12,46—13.83 kgm). .A clearance of 004 in,
100 mm) maximum should exist betwsen the lower face of the stoering arm (4) and the wop ot tho
king pin housing (8) when the unit is fully assembled and resting on the ground,

The bole (3] should be replaced with the head: nearest to the tyro.
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FRONT HUB AND BEARING
Removal

ok s e d

S

Jack up the tractor, jlace axle stand under axie and renmove the wheel,

{Fig. B) Aemove four bolts {1} detach hub cap (2} and sealing gasker [3).

Extract the cotter pin {4], unserew retaining nut (5) and remove washir {B).

Slide the hub {7} off the st axte (8} complete with baarings and seal,

Littout taper rallsr baaring (8) from the bearing housing and drive out the bearing cup [10).
Remave the mil seal [11) from the boaring Rousing,

Remowe the inner taper roller baaring {12} and drift out the inner bearing eup {13),

FRONT HUB AND BEARING
Replacement

LR

0

10,

Clean all bearing szats before starting reassembly.

Press Inner bearing cop (13) into positiun.

Insert the taper roller bearing {12) inte its cup, pach the beaning with appropriate grease.

Clean the seal seat and lightly tap the seal {11} into positinn with its flat face towards the king pin.

Pack the hub with grease and stide the hub into position on the stub axle,

Press the outer bearing cup (10) intp position and replace the outer taper roller bearing (8), pressing
it firmly home,

Replace the thrust washer (6} onta the stub axle and screw on the retaining nut {5}, Tighten to a torgue
ef 60 Ibs. ft. (8.3 lgm). Back off to the fesrest pin hole theén further back off one complete (lai o g
002 in. 008 in, (0.05—0,13 mm} backlash. Insert and secura @ pew cotter pin (4],

Fill the hub cavity with grease. Fit a new gasket (3} ta the hub and belt the hub cap into positan,

Fill the hub with grease through the grease aipple in the hub cap, until grease exudes from the inboard
seal. Wips off any surplus greass,

Replace the wheel and tighten the wheel nuts to 3 gorque of 170 b, fr (235 kgm).

AXLE SUPPORT BRACKET
Removal and Replacement

P S R o

18.
13,
20,

Raomove the loador side feamas,

Complets parts 2 to 3 of operation 54/

Drain water from the radiater and cylindsr blosk.

Disconnect the upper and lower radiator hoses,

Disconneet the oil cooler supply and return pipss and move them to one side.

If maching has reversomatic transmission disconnest the torgue converter oil cocler pipes,
Disconnect and remove the feed and return pipes from the powsr stesring pumgp.
Discannect and remove the air cleaner hase,

Insert wooden wedges between the upper side of the axle and the axle support bracket,
Adsquately support the engine and rear part of the machine.

Ramaove the allernetor pulley guard 1o gain adeess to the support bracket securing nuts.
(Fig. 7) Aemave the nut (1} and washer [2) from the stud {3) on the L. H. side of the housing.

 Ramaove bolt (4) then bole (6).

Ruomave the nut (6] and washer {7} From the stud [8) on the R, H. side of the housing.

Ramaove bolt (8) then bolt (10},

Manoeuvre the front axle unil away from the engine. Gather up the shims {11},

Fush the unit from the machine, chock the wheals to prevent molling and support the axls housing on
a stancl.

Hemowe drag link as in operation GH/B.

Remove the power siering unit a5 deseribed in operation 58/9,

Remowve the four bolts which sedure the radiator to the support casting, lift off tha unit camplete with
air cleaner, oil cooler and torgue cooverter oil cocler (if fitted),
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AXLE SUPPORT BRACKET
Removal and Replacement

21, Support the axls beam on a jeck independently of the casting and tsks the weight of the castng on a
suitable ifting auparatus,

22, Hemove the pivot pin rofaining boft from the axle support casting arcd extract the pivot pin complee
with retainnr,

23, Lift off the support casting, gather up Uhe shims and dirust washer which are released from briwooen the
axle beam and the support casting.

24, Replacamant iz a revarsal oF the romoval procedure.

Notes
& Ihe dimension 'A" in Fig: 4 must ba maintained.
. Whan tho casting s bolted to the engine, ensuie that the bolts are fitted in their correc
respctive Toications @l that they are tightensd to a torgue of 100—125 b fr. (T3.83-
17.28 kg m).
t. Shims should be refitted In the joint betweeon the support casting and the enging (11)
Fig, 7 to provide a float of .010 in. (0.25 mim],
KEY TO FIG 7
L. H. SIOE R. H- SIDE
1 flur 2 —18 UNF 7. HNutd" —i8 UNF
2. ‘Washer Lock &7 8. Washer Lock 37
3, Stud3i LG 9. smd3il LG
4.  Bolt§ " UNC x5%" LG 10, Bultd” UNCx54" LG
5. Bolt3" " UMC x2Z%" I 11, Boltd!' UNCx23}" LG
fi,. Shimns 2.  Shims
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STEERING
GENERAL

A full power steering system, vpsrating on tha front wheels, is fitted as standard equipment on tha MF 506
Tractor Dioger Loader,

The Steering Syslem comprises; w0 engine driven pump, contral valve, hoses and piping aiel @ doubin aeting
fydrandlie ram,

The gear type pump, bolted (o the engine tining case and driven by the timing gears, draws hycdeautic oil fram
the reservoir, which is attached to the rear of the pump, Oil is pumped

STEERING WHEEL
Removal and Replacement (5B/1)

1, Dstach the cap from the centre of the stesring wheel and remove the nut seeuring the steering whes! (o the

stoering shatt
2. (Fig. 2} Pull the wheel off the splinad shaft using waol MF 268. Remove the nap spring and grommetl from

the steering column.
3 Replacement is a reversal of the sbove procedure.

STEERING COLUMN

Removal and Replacement (58/2)
1. Discannect the battery.

Z Hemove the hoor assembly as deseribed inoperation 3401

3. Remuove the stearing wiveal as described in operation 5B/1.

4, [Fig 3) Romove the nut securing the heater cable ta the heater control guadrant, and the twa bolts secur-

ing the contral quadrant to the underside of the instrument panel .

5. RAemove four surews and lock washers, securing the instrumaent panel in position,
6.  Disconnsct the speedormater drive cable, the ofl pressure gauge pipes and all the electrigal connections 1o (he
underside of the instrument panel, The |ocation of #ll these connections should be carefully noted in crder
to facilitate reassembly. - .
7. Lift the instrument panel clear,
B. Remowa tha four serows and bock washers which secure the Instrument pansl cowl in position,
9. Remove ths instrumant panaol cowd.
10, Remove four schtews and lock washars securing the instrument panal sypport,
11. Ramove the instnament panel support,
12, Tho fuse bux can now be removed as described in operation 4A/8.
13, Remove twa seraes and |ockwashers securing the bulkhead to the cowl support bar assembly and two noes
and lock washers securing the rubbar hulkhead mounting o the fusl tank support assembily.
14, Lift the bulkhead clear, complete with rubbor mounting,
15, Check ruliher mounting for wear and replace if oxcessively worm,
16. Remove the tour bolts socuring the steering column 1o the steening box remaove the coldinn together witli
shims and joinr,
17 Replacement 15 a reyaisal ol the above procedure,
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STEERING BOX

Removal and Replacement (58/3)
1. Hemove the steering whesl as deserlbedd in operstion BB/1.
2. Remove the steering colimn as described in opsration B8/2,
3 Remine the two uppsr nuts sseuriag the fuel tanle rear rubber meuntings, nsert suitabie wedges betwasn tho
fued tanlk and the enging rocker covar
T4 TFurn off the fusl supply,
&, {Fig, 4) Disonnect the pipe connacting the arimary to the secondary fusl filier a1 the seqondary filter,
. Disconneet the fusl pipe, from the sscondary fuel filter 1o the Injector an top of tha filter.
1. Discunnect two pipes from the secondary filter ta the -fuel pump,
B, Rernove two bokts sceuring the sccondary fliter to the foel tank support assembly,
9, Disconnect the throttle Hinkage by removing the split pin seeuring the foot throtlz rod to the quadrant ond
release the rod at the right hand sido of the steering box, i
1, Disconnect the left hand throttle rod assembly from i leyer by relzasing the clip (1 Fig. 51,
11 Remuve two bolts each side of the steering box ssouring the bulkhead to the steering hox,
12 Disconnect the drag link fram the lower drop arm.
13. Remove the bulkhead,
14, (Fig ) Aemove the nul and spring wesher securing the drop arm and pull off the drop arm; using
tood G312 Detach the s=aling washer From the rocler shaft,
15, Femove twa bolts securing the front —t the sieering box to the cylinder block and two brdts securing the
rear 0l tha hox v tho ransmission bousing,
1 Litt thrsteering box of f the tesctor,
17, Heplocoment s a reversal of the shove procedurs.
Note

The snastersplines gr tha recker shiaft and drogparrm must be corroctly slignod when refitting,

STEERINC BOX
Disassembly (5B/4)

:
2.
3.

7.
8

Remaove the st sring hox from the machine as described in operation 5E/

{Fig. 7] Hemove the plug { 7 ) from ihe 1eft hand side of we b ar. drain off the oil

Hemave Tuur balts [ 12} and spring washers | 11 ) szcurlny the side cover (10 o the box | &) Dutach
the covir (10 ) and joint [ 9),

Withdraw the rocker shaft ( 2 ) fram the sicering box. | & |

Withdrow the steering shaft | 3 | rogether with the uppor besring cup | 1 ) and uppsr bearing {2 )
Trom tha steerfag bios

Hernove the lower Laaring i 4} from the steerfng box,

Pull out the pey | 8 ) svom thie vocker shafs

Replace the rocker shaft ofl seal [ 14 1 and the stsering shall lower bearing cup. | 5 )

STEERING BOX

Reassembly (58/5)

1 Refit the lower boaringoop | 5 ) and lower Learing to the steering bosx,

2. (Fig. #) Position the uppér besring | 2 ) and upper beating cup [ 1 ) oo the steering shatt,

X Lower the stascjny shatt e the steeting hox locating the bottons aid of the shaft one its lenaer bBaaring .
Fit the vpaer bearing cup onto 165 bore in the stesring box,

4, (Fig, 71 Refit the peg | B Vta the rocloer shafi (131 Aszernble the rocker shatt into the box, lucating the
peg intodits thread o the column,

5, Hofic tho side cover [ 19 ) and joint § 9 ) and secure in posttion with four Liotts (12 ] and spring washers
{11 ).

b Refill (he stoering liox with recammendad oil and rafit the filler plug.

7. Refil e stoering biox 1o the machine teseribed In operation 58/3.
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STEERING BOX RUCKIR SHAFT BUSHES

Homaval {Haf6)
¥, Dizas=amble ths akedilag s as dazeribsd 'n onsration GR/4,
2, Using tool MF 283 angd F852 (togedor with o bor 8 donn, 1" wide, 5/8" thick and zuitsbiy radiuesd tosul

main oot ME EE3 dor the fnner susnoonlyiso shown in Flg B), cut 2 threed Into ths bech by fumling the
upper handls fully clotiwisa,
3. Hemoes the bogh gy wimeiog the o bandlo ologioalss,

STEERING BOX ROCKER SHAFT BUSHES
Replacament |58/ 7)
1, (Eg 10) Position tha naw Gush sepisrsiy aver Its bore and drive the bush In using tool MF 263-2 and 550

handia,
2 {Flg. 11} Aeara tha bushes in poshion uslng ool WF 264 and 264-1. Rémove all matal cuttings.

DHAG LINK

Removal anid Replacsmnnt (/8
1. Tum ths whesls o the 0l righr hand tock,

2. flemave the twio mus ecuring e dag Hok ends to the steering hox drop arm and the uppser steering arm.

3, Relorte tha wgsred Leli pins snd detech e drag Hini.
4 Raplaceriant b atsveronl of the alove procedure.

STEERiMEG CYLINDE! VALYE ASSEMBLY, ARMS AND SHAFT

Remaval and Bonlacement 158{9)
i Baim s he Tron griis peasmbily

2. T tha wieels 5 the full ol band tock,

3 [Fin 1% Romoveina bofy {7 ) nut and spring washer securing the lower crank arm to the main steering:

shafi, .
4, Bemovs two tanjo bolts and copper washers sscuring the hoses to the valve assembly. Allow oil 1o drain
ot of e Hoves,
Rlermows s aed | 300 zoe3 . alease (00 diag Lok from the upper siearing amn,
fiomova the ssdic pln £ 3 ), stssinieg tha resn simn oivot [ 4 ), withdraw the plvat gin ang push the am
aee {350 ) out ol Bs sy (e the Bont enging suppoit,
7 {Fla, 130 Lik the aylindar vale sssembly steeting nims snd shaft up from the front enging support and tap
Thes josssn ek o e3 L8 pealn gisatiag shali,
B, Hapl=zmmam =3 ravarIid ot the atowe procedurs, Ton up the powar stearing resorvoir,

T

Ungurs het the hoses sre coaneted 1 correctly, Align the mester splines on the lower crantc arem snd main
=laorimg shaft

. ird 375 ad Ronosse /Ry fpgs
KING P I BUSHES ot SBullelhs SOBJro00fas forf [0 s Riamas 0t 77
RAAIN STEERIMG GHAE BUSHES

Removal . {5310}

;

1. (B 1) Lde w0 WF 783 end 253;?, vura thread [nto the bush by twrnlng the upper handle Tuily clock-

wisa € 2
Do §97 135 bl 131D

) Yapacews e Lush Ly tuining e lower handle clockwizs,

o g
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MAIN STEERING SHAFT BUSHES

Replacement (58/11)
B
i. {Fig, 15} Position the new bush squarely over iis bure and drive the bush in, using ool MF Zﬁ:’jﬂ/and 550
handle.

2. [Fig. 16} Ream the bushes in position, using 1ol MF 264 and 264-2. Hemove all el cukiings,

CYLINDER AND VALVE ASSEMBLY 10 STEERING ARMS

Removal and Replacement (58/12)

1. Remova the eomplete assembly from the front engine support, a5 desciibed in operation 58/9,

2 (Fig. 17) Remove the lower split pin | § ) securing the valve link pin { 2 } 1o the upper stearingarm { 3 ),
Withdraw the valva link pin |.2 ),

3, (Fig. 18] Aemave the grease nipple | 1 ) from the eylinder pivatping 2 ).

4. Remove twoosetscrews | 3 | and spring washiss | 4 ) securing the oylinder pivor pin, | 2 ) 1o the cylin-
der end casting | &},

B, Withdraw the pivet pin and callect the shims | 6 | fitted booweon the eylinder and arm,
6. Replacemunt is a reversal of the shove procedure,
Note

The main steering arm and cylinder must be shimmed to give not mora than 0.007 {0179 mim.) end float.
Shims are available in Lo sices ; D.003"/0.005 (0.076/0.127 mim, | and 0.026°°/0.022" {0.508/0.509 . )

CONTROL VALVE CLEARANCE

Adjustment (5B [13)

1. (Fiin 18} Disconneet the upper steering arm link from the spoaol value fork, Fully tighten the adjusting pin.
2 Slecken the two locknuts and wn the valvo adjusting sleeve until the pin passes frealy through the spbal
vatwe fork and link. Fii the pin and securo with the split pin. Tighten the locknuts.

3. (Fig, 200 Slacken off the adjusting pln seven complote turns and tighten the locknut,

STEERING ARMS

Removal and Replacement (58/14)
1. {Fig.21) Remove the circlip { 1 ) retaining the ugper arm {2 ) ot the shaft { 3 ). Lift off the arm-

{ 2 ), adjusting pin | 4 ) and lockonut { 5§ |

2 flemave the bolt [ 6 ), nut { 7 | and spring washer | 8 )securing the main stearing arm ( 9 | to the
shaft | 3 J. Lift off thcarm { 9 ) and soal [ 10 ).

3 Drive oot the bush from the main steering arm, using tool 550 handle and drify MF 209471,

4, Replacemeant is a reversal of the above procedure.

Note

The main steering arm {5 ) has a master spline which must be aligned with a master spline on the shaifl
| 3} an assembly {Fig, 22). Sot the adjustment pin { 4 ) as deseribad In operation BB/13,
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CONTROL VALVE

Disassembly (58/15)

1 Remove the stesring cylinder, valve assembly, arms and shafi feom the front engine support, as describad in
operation BB/,

Remove the siesring cylinder and valve assembly from the stearing arm, a= deseribed in operation 58/12
Haold the cylinder assembly securely in a clamp or vies

[Fig 24) Bemove the circlip retsining the stegring cylinder piston in position,

{Fig 96) Remove the ram, complete wirth | ston from the cylinder,

{Fig 26) Hold the ram seaurely In a clamp ur vice. Aemove the bolt (1}, slide off the piston {2). “0" ring {3}
the seeand piston half (4) and seal (5.

7 Slido the retainer of the piston ram and remove the wipger ring.

(== ISP - o S

SPOOL VALVE ASSEMBLY

Disassembly (5B/16)

IiFig.. 27) Wiith the cylinder body suita“ly held in a clamp or vice, remove the valve sacuring bolt
{Fig. 28) Withdraw spool assambly | 1 ).

‘Remove two bolts and washers securing the valve body to the oylinder body.

Remove the retatning screw | 2 ) from the spoel sssembiy,

Rermove the relief valve from the valva body,

e

Reassembly ' (5B/17)

1. Examine all the component parts of tie assemb!y for damage or axcessive wear. Thoroughly cléan ali the
parts.

2. When reassembling tho rolief valve, remew the bondad seal,

a. When fitting the valve body to-the cylinder body fit new 0" rings in the top of the oylinder body. Bolt the
valve to the cylinder,

4. (Flg. 26) When reassembling the spool assembly At new 0 rings [ 6 ), fit naw washers (7 | either side
of spring | 8 ), a new back up washer | @ | and secure on spool rod (10 ) with sorew { 11 ).

5. Rafit the spool essembly ta the valve body (12 ).

A. Flefit the valve securing bolt | 13 ).

CONTROL VALVE

Reassembly (58/18)

| Esamine all the component parts of the asssmbly for damags or oxcessive wear. Thoroughly clean all the
parts.

2 {Fig 26) Fit a new wipar ring {14] to the retainer {15L

| Lubricate the piston rod with clean hydraulic ofl and slide the ratainer onito the rod.

i Fit s new seal {5} and new “0° ring (3] to piston head {4). Place the sssembly onto the pistan rod. Fit the

piston rings | 16] to the second piston half {2), and replace the piston half on the rod,

Lok in place with the piston belt and tighten the piston bolt with & torcue |orad of 77

8  Lubricate the outer sdges of the piston assembly, insert the piston and rod assembly inta the cylinder,

taking grest care not to damage the ssals in the process,

Lock the piston assembly in position in the cylinder housing with the circlip.

g Hefit the pivot pin between the steering eylinder and arm, using the number of shims requized to give the
required end flost, The end float is not to excsed 0.007 in (D179 mm).

5 Hefit the two bolts and washers securing the cylinder pivet pin to the cylinder end casting,

i0  Hefit the greaser o the top of the oylindar pivot pin,

11 Refit the steering arms as desaribed in operation GB/14.

17 Rafit the valve link pin to the upper steering anm-and seeure wWith two split pins,

13 Hefit the stearing eylinder, valve assembly, arms and shaft as deseribed in items 16 of operation 58/9.

(=]

|
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TRANSMISSION STANDARD

General

The transmission assembly provides three forward gears and one reverse gear, An additional lowsr rangs of gears
iz obtained from a planstary reduction unit. This combination produces a total of sty forward gears and puo

ronfersEs gedrs,

There are two gaar lavers — the gear shifi laver for the change speed gears, and the dual renge selector lovar for the
reduction unit. The thres Torward gears andd one reverse gear are indicated by cast figures on the top ol the gear
shift lever. The high, start {neutral) and low ranges of the dual range selentor lever are also indicated by lelters
on'the laver. The dual range selector lever must be in its start (neutral} position to close the starter motor circuit
and so allow the tractor to be started. Low or high ranoe must be selected before the tractor will move. When low
range 15 engaged, the reductlon unit Is also engaged and offects a 41 reduction of all transmission speeds.

The reduction unit is coupled 1o the rear (output) end of the transmission main shaft, The planat pindon carriar
sssernbly rotates inslde a ring gear which is bolted to the transmissfon housing. When the reduction unit s dis-
engaged (dual range selector lever in highl, the main drive through the tractor is coupled diveclly to the trans-
meimdon melnshafl. When the reduction unit s engaged (dusl renge sefector lever in low), tha inafn drive through
o Gt [s coupled to the planet carrier assembly, and the drive s through the planet gears,

DATA

Mumber of fonward spaeds ]

Mumbcr of reverse spoads 2

Aeduction unit retio g

Ol Capacity includes

transimission, centre housing

and rear axle 0.5 imp. galls, (7.80L.5. Galls,,
29.54 L)

TRANSMISSION FROM ENGINE

Removal (6AN)

1. Remaove the hood sssembly.

2, Insert woodsen wedges batweaen the upper side of the axle and tho axle support casting.

3. Remove the drag link from the stesring box drop arm,

4, Releasa the fuel tank rear mountings.

5. Position the ralls of dismantling stand MF 27X and support the engine sump and transmission housing on
rail trollays,

@, Disconnect tha battery leads.

¥, Disconnect the wiring from the thermostart starter motor, alternator, o, Hghts and neatral satety switch,

&, Disconnect hester hoses at water pump.

a, DEnonnect the water temperature gauge wire, ofl pressure, gauge pipes, tachourmeter cable, wbe for the air

fitter restriction indicator, fusl sender unit wirs,
10, [Hsconnect the fuzl cut off cable.
. Releaza all harmess securing elips.
12 Switch off the fuel and disconnect the fucl pipes at the injection pump.
13.  Disconnact the fuel pipe batween primary and secondary fual filters,
14, Diseonnect the throttle contral rod from the injfection pump.
ib. Remaove the startar mator,
16, Remove two botw and spring washers securing the steering box to tha anging
1. HAemove the bolts zecuring the englre to tha transmission housing.
18. Push the rear part of the machine out of engagement with the engine.
12, Fit support stand MF 274G to the front of tha transinission housing and sscure with two bolts sach side.
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TRANSMISSION TO ENGINE

SO R L

-

8

10

1.
i
13.
14,
6
18.
17.

Replacement - (6A/2)

Support the transmission on a rail trolley,

Remove support stand MF 276 from tha front of the transmiszion housing,

Wedge the rear part of the fuel tank in 2 stightly raised position.

Align the transmission with the engine then using guide studs join tha twi halves together,

Balt the engine to the transmission housing and refit the starter motor,

Replace tha twa bolts and washers securing the steeri ng box to the engine.

Remave the wedge from under the fuel tank and bolt tha fuel tank to the tank suppoit bracket.

* Reconnect the fuel pipe betwesn the pHmary and secondary fuel filters and the fuel pipes at the Injection

pump,

Reconnect the throttle rod at the injoction pump, fuel cut-off cable, tachourmeter eabls, oil pressura pipe,
waler temperature gauge wire and blockags indicstor tube.

Reconnect the wiring to the thermostart, altarnator, starter motor, horn, lights, fusl ssnder unit sl neutral
safety switch. Connact battery leads.

Segure wirlng harnoss with clips,

Reconnect the heater hoses at the water pump,

Fit the drag link back onto the drop anm,

Remowe the wooden wedges from between the axla and the axle suppart essting then romaove the rail wolley:
Replace the hood.

Switch on the fuel and bleed the fuet system.

F'op up the radiator with water,

MAIN DRIVE SHAFT AND RETAINER UNIT
Removal and Refitting (6A/3)

Split the machine between the engine and transmission &z seated in opearation GA/T.

2, (Fig. 2} Release the two springs (1) securing the rafease bearing carrier (2] then stide the carriar and bearing
assembly off the input shaft retaingr (3],

a3 Reteasa the locking wire (4} and remove the two locking pegs (5) from the clutch ralesse shafes and fok (&).

4. Remowa the clutch release shatts and forks,

5. (Fig. 3} Remove the four bolts securing the main drive sheft retainer then remove thes main drive shaft and
retainer assembly, complete with gasket.

6.  Replacement is 2 reversal of the shove procedure,

Disassembly and Reassembly _ (64 /4)

1. Rermowve the drive shaft and retainer as desoribed in aperation GA/3.

2. [Fig 4) Remove the snap ring (1) that secures the besring and drive shaft nssembly (2) to the retainer {3),

3. Drive the shaft with its bearing out of the ratainer.

4, Extract the snap ring {4},

B.  Carefully remove the oil seal (5) from tha retainer,

6. Reassambly is a reversal of the above procedurs, Using tool MF 179 and handls 550 to replaca the off seal,
{Fig. B),

Note

When resssembling the rain inpul shaft with the ratainer, use tool MF 177 to protect the oil seal,

TRANSMISSION ASSEMBLY
& Removal (6A/85)

L=

s —

Split the machino betwesn enging and transmission ss stated in oporation 6471,



https://truckmanual shub.com/

PART © SECTION & MF WORKSHOP SERVICE MANUAL 1457 087 M1

TRANSMISSION ASSEMBLY
Removal . . . Cont'd

Dhain off the ofl In the transmission and centre housing.

Remove steering wiieel 25 deseribed in operation BB/T.

Unscrew the four bolts which secure the instrument pane! and bulkheed to the fuel tank support frame.

LIft the complate instrument panel and bulkhead from the stearing column.

flemove the fuel tank support frame.

Femove the steering box and column from the top of the ramsmission case,

Disconnect the clutch pedal operating rod from tha clutch refesse shaft,

Disconnect both the left and right hand brake operating shafis.

10, Unbolt and remove the brake pedal stop from the top of the transmission case.

11. Remove the threa nuts from the studs which secura the brake and clutech lever assambly to the undersida of
the transmission housing and lower the complete assembly to the fioor,

12.  Support the centre housing on a trollay jack.

13. Support the transmission housing with suitable lifting gesr than remove the bolis which sscure the trans-
mission housing to the centre housing.

14, Push rear part of machine out of engagement with the transmission,

16, Fasten support stands MF 27G to the front and rear of the housing.

Replacement (6A/6)

@@®ND M EEN

1. Support tha transmission assembly with suitabla |ifiing gear and remove the stands MF 276,
2 Fit the rear drive shaft to the gearbox then the shear twhae to the rear difve shaft,
3. Push the centre housing into engagsment with the transmisston, simultanecusly sligning the shear tubs
splines into the rear axle pinion gplines,
Tha end float betwsen the rear drive shaft and the mainshaft must be governed te 0.016" o 01007
{0,383 mm to 2.54 mm) by fitting the split pin to the appropriats hole in the shear tuba,
Bolt the transmistion to the centre housing,
Fit the brake and clutch lever sssembly ta the underside of the transmission case and secure with the three
studz and nuts.
Connect the brake linkage and clutch operating rads,
Aeplace the brake pedal stop onto the transmission housing,
9.  Refit the steering box and column to the housing cover,
10, Bott tha tank support frme to the stearing box,
11.  Replace the instrument panel and bulkhead over the steering column and secure to the Tuel wnk support
frame.
12. - Replace steering wheo! as described |0 operation BB/,
13.  Reassembla the engine to transmission as stated In operation BA/Z,
14.. Refill the trensmission and centre housing with a recommanded oil,
16,  Check the brakes and cluich, adjust if necessary,

pm &

P~

TRANSMISSION

Disassembly (BA/7)

A Preparation

1. Remove tha transmission sssembly from the machine and fix onto stands as stated in operation GA/S.
Remove the main drive shaft and retainer unit as stated in operation 6A/3.

3. Remova the transmission cover complete with shift lavers (For remaovel of levers from cover see operations

6A/8 and BAJ10),
B Clutch Release

1. Remove clutch relesse bearing, shatts snd fork as stated in oparation 6A/3,
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TRANSMISSION

Disassembly . . . Cont'd

C  Shift Rail and Forks

1, (Fig 8) Remove the locking wire from the Tst/Rev. shift rail {10}, the 2nd/3rd shift rail (13}, and from the
redar and of the high/low shift rall (5]

2. Remoave the locking peg [7) feom the high/low shifi fork (), detach the fork and coupler (4,

4. Remove the gesr lever stop plete (14) and interock (17), by unscrewing the two bolis {16} and spiring
washers (15),

4. Lift out the thres shift rall springs (1) and plungars {2).

5, Remove the locking pegs {B) {11) from the 1st/Rev, fork (9) and the Znd/3rd fark (12).

8, Slide the ist/Rev, shift rall (10) and the 2nd/3rd shift rall {13) rearwards out of the transmission hausing.
Lifi out the 1st/Fev, shift fork (9) and the 2nd/3rd shift fork {12).

7. Releasa the locking wire and remove the locking peg (3) fram the high/low shift selector (4).

B, Slide the high/low shift rail (5) rearwards out of tha transmission housing then Hit out the highfow shift
selector (4),

D Epicyclic Reduction Unit

p [* {Fig. 71 Hemews the four bolts snd spring washars {1} which secure the unit to tha rear of the transmision
housing.

2, Remove the rear cover plate (2) thrust washer {3) ptanst pinion carrier azambly {4}, planet ring gesr (5),
thrust washer [G), front cover plate (7} and shim {8).

t  Main Drive Shaft and Retainer Unit

1. Remowve and disassamble Unit sy described in operations BAST and A/,

F Mainshaft

1. {Fig B} Remove the snap ring (1} from the front end of the malnshakt.

2. (Fig. 8} Sultsbly wedge the mainsheft 1st and 2nd/3rd gears and drive the mainshalt rearwards out of i
frant bearing.

4. [Fig B) Withdraw the malnshaft {2) with its rear bearing. (3).

4. Lift out the mainshaft, 15t gear (4) and 2nd/3rd gear (5],

5. Remova main sheft front baaring (6).

G Countershaft

1. Remove tha countershaft cover by removing the 4 sscuring bolts,

2. (Fig. 10) Remowe the snap ring (1) from the frant end of the countershaft (2).

4. Slida the constant mesh gear (3} off the front of the countershaft and life out the g=ar.

4. Remova the soup ring (4) from the rear and of the countarshaft forwards out of its rear baaring,

5.  Lift out the countershaft {2} with its front bearing {6) then Iift out the countershaft 2nd gone (7)-and 3rd
guar |8),

. Rempve the countershaft rear hearing (R,

H Reverse Idler Gear and Shaft

1. {Fig. 11) Ralease the tebwashar (1), then remave the bolt {2) and revarse shaft stop (3),

2 Withdraw tha reverse shaft (4) slightly rearwards, Insert & dummy shaft 17 dia. by 23 long (25.4 mm &

55.58 mm), into the front of the reverse shaft bore and push out the revarse shaft resrwards with the dimmy
shafi. This enebles the revarse cluster gear assembly to be removed without dropping the 56 baaring rollers
{5},
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TRANSMISSION

3, LiHtout the reverse cluster gear sssembly with spscer [6), washer (7), washer {8) and dumimy sheft

4. The reverss cluster goar (9) is dismantled by removing the spacar (8] washer (7), washer (8], dummy shaft,
roller retainers (10}, 58 rollers () and roller spacer (11),

J  Bearings

1. (Fig. 12} Press the bearings off the mainshaft, countershaft, main drive shaft using multi-purpose bearing
remaoverfreplacer tool MF 220-35 and prass,

Reassembly (6A/8)

A

o AW

S

2 e

Eot

=

Reverse ldler Gear and Shaft . . . Cont'd

Reverse ldler Gear and Shaft

{Fig, 11) Assembla to the reverse idler gear (8] the roller spacer |11, 56 rollers (8] (using graase to ratain
them), roller rataingrs (10], dummy shaft, washer (7), washor (8) and spacer (8). Ensure the spacer (B) s
naxt to the largoer gear.

Pasition the reverss reller gear assembly into the transmission houslng with tha larger gear ta the rear,
Push the shaft {4} through the gear {9) and remove the dummy shaft,

Fit the reverse shaft stop (3) to the slot in the shaft and secure with the bolt (2} and tabwasher (1),

Countershaft

{Fig. 10} Position the countershaft 2nd gear (7] and 3rd gesr (8) into the transmizssion housing with their
bosses together, Thesinaller 2nd gear fils to the rear,

Fix the countershaft (2) with itz front bearing (6] through the front of the transmission housing and slide the
2nd and 3rd gears onto the splines of the countershafl,

Fit the countershait rear bearing (5) into its bore, attach a suitable bearing retainer plaie to the transmission
hausing (Fig. 13) to prevent the countershalt bearing from being ejected whan the countarshaft is driven
rearwards into this baaring,

Drive the countershaft roarwards until the rear snep ring can be fitted to the end of the countershait
Detach tha bearing retainer plate from the rear of the housing and it the snap ring (2) to the countarshaft,
Assemble the constant mesh goar {3) (with boss forward) to the splines on the frent end of the counter-
shaft :

Refit the snap ring (1) to the front end of the countershaft.

Rafit the countorshatt cover securing it with the four bols.

Mainshaft

{Fig. 8} Fit the mainshatft front bearing (6] Lot housing, Tha shiald must face forward,

Placo thiz mainshaft 1st gear (4) and 2nd/3rd gear (2) in pesition. The bosses must be togathar,

Fit the mainshaft {21 with its rear bearing (3] through the rear of the transmission housing and assermble the
malnshaft 15t and 2nd/3rd gears to their splines on the mainshaft,

Assemnble the main drlve shaft retsiner assembly as stated in operation 6A/4 tamporarily rafit the sssambly
and secure with tho four bolts, This will retain the mainshaft front bearing when the mainshaft is driven
forwards into the front bearing. :

Remova the mainshaft rear bearing cutar snap ring and drive the mainshaft furwards into its front boaring
vnthl the malnshaft front snap ring (1) can be fitted to its groove,

Flemove the main driva shaft and retainer asssmbly.

Fit the snap ring (1) to the front end of the shaft,

Flefit the mainshaft rear bearing cuter snap ring.
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TRANSMISSION

Reassembly . . Coni'd

0 Main Drive Shaft and Retainer Unit

1 Rezssemble and rafit a5 deseribed in operation

E  Epicyclic Reduction Unit

1. (Fig. ¥} Fit the front thrust washer (8], front cover plate (7) and shim (3) to the planet ring gear (5.
Ensure that Lhe grooved face on the front cover face is to the raar,

2. Pasition the ring gear, dowel located, to the rear faca of the transmission housing. Ensure that tho frant
thrust washer is located Into its groove in the ring gear.

3. Fit the planet pindun carrior assembly (4) to the ring gear.

4. Assernhbla tha rear thrust washer (3] to tha carrier and the rear covar plate {2} to the ring gear. Freurs that
the grooved face on the rear cover plate is fecing forwards.

h Securs the epicyefic reduction unit with four bolts and spring washers {1},

F Shift Rails and Forks

5 {Fig. 6) Fit the high/low shift rail |5}, slide the high/low shift selector {4) onto tha rall and secure with 2
lucking peg (3). Wira lock the peg to the rail,

2. Locate the 1st/Rev. shift fork {3) and the 2nd/3rd shift fork {12) to their respeciive grooves in the main-
shaft gears, Tha two forks are identical.

a1 Azsemble the 1st/Rev. shift rail (10) anct 2nd/3rd shift rail (13) with interlock pin grooves facing sach other,
ta the forks, Securs each fork with its locking peg (8) (11). Wire lock the pegs o the rails, The shorter 2nd/
3rd shift rail {13) is fitted to the left hand side.

4, Locate the high/low shift fork (6] 1o the groove in the coupler, Assemble the coupler Into the planet pinion
carrier assernbly, simul taneously sliding the fork (G) onto the highflow shift rail (5),

5. Secure the high/low shift fork (6) to its rail with the locking peg (7). Wire fock ‘the peg ta the rail,

6. Fit interiock pin (17) to the stap plate (14} and sccura the stop plate with two bolts {15) ard spring
washers [16).

1. Fit the thres plungers (2] [pointed and downwards) and the three springs [1).

G Clutch Release

Fit the clutch refease shafts and fork as deseribed in items 2— in operation 64/3,

When transmission sssembly i complete replace the Wansmission into the machine a5 stated in oparation
GA/E,

GEAR SHIFT LEVER

Disassembly and Reassemhly (6A/9)

1

bl

N @ s

Remuve the stooring box as described in operation SB/3,

Remove the eight Lialts sezuring the transmission cover to the transmission housing, then 11ft the cover com-
plete with levers off the machine.

(Fig. 14) Release and remove the spring retaining ssat (6) from the lower end of tho gear lever (1) then
remeove the spring [5).

Hemave the gear lever rubber cover {2) and spring (3) fittsd under the cover,

Drive out the pin (4} securing the gear lever (1) to it housing,

Lift-out the gear lever (1),

Raassembly s a reversal of the sbove procedure.
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TRANSMISSION
HIGH/LOW RANGE GEAR SHIFT

Disassembly and Reassembly

Remove transmission cover as in items 1 and 2 of operation 6A/9.

I

ir [Fig. 14) Aamove the rubber cover (10) and spring (3), fittad under the cover,
K & Lift out the lever [11) and "0 ring (7).

X Reawsembly 1z a reversal of the above procedure,
10

1457 087 M1

6A/10
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CLUTCH
General

A heavy duty single clutch 12 diameter is used an the MF 508 Fig'.l1_ The primary platr is operated by a presurs
plate sgainst the flywheel, -

Pressure plate movemsnt is obiained by three clutch relesse levers which, whan the clutch padal is depressod,
causes the presture plate to move reanwards agalnst spring pressurs and brgak the drive from the enging to the
transmission,

o DATA
1 Friction Oisc Diarmiater 12" (30,48 am.)
Coll Springs :
Murmber 12
Colour Red
= Fitted Load 117 b+ 5% (53.07 kg, £ 5%)
Free Length {approx.) 2.32 7 {68.93 mm.)
i Releass Levers
‘ Height From Flywhasl Fage 4.408" /4469 (111212 / 113.513 mm.)
Clutch Pedat
| Free Movemant 1" {254 em.)
i Measured between Clutoh Pedal and
rear of floorplate slot
|
_: WARNING

SPRING PRESSURE WILL CAUSE THE CLUTCH COVER TO FLY APART IF PRESSURE IS MOT RELEASED
| SLOWLY AND EVEMLY. THE GIVEN SEQUENCE OF INSTHUCTIONS MUST BE CAREFULLY FOLLOWED.

CLUTCH UNIT

| Removal (aB)1)
1. Spllt the machine betwoan transmission and engine as desuribed in operation GA/1.
| 2. (Fig. 2) Fit three slave bohts 1/4" UNLF. by 2 1/8" (53.98 mm) to the three squispaced holes 1n the cluich

F covar plate,
3. Progressively slacken and remove the six bolis that sacure the clutch assembly to the flywhesl, Detach the

 complets clutch assembly from the flywheel,
’ i, If nacessary the clutch release mechanlsm in the bell housing of the transmission cese, can be serviced as

stated in operations 6A/3 end BA/4,

! Heplacement (6B/2)

1. Fit the friction disc to the flywhesl with the splined boss falling away from the flywhesl. & very slight
| smear of H.M.P, greese should be applied to the friction dise splines,
[ 2 Position the clutch assembly unto the flywhes! and centralise the sssembly and friction disc with centralising

tool MF 1684
i 3 Fit the six bolis and washers securing the clutch to the flywhes! and progressively tighten the bolts,

] &, Remove the threes 1/4* LUN.C. slave bolts and then tha centralising toal,

Disassembly (68/3)

1. Remaove the clutch assembly from the flywhes! 85 stated in operation 6B/1
2. Release the three tab washors and remove the six bolts which secura tha flywhesl to the engine and |ift off

the flywhesl,
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ME WORKSHOP SERVICE MANUAL 1457 087 M1 PART 8 SECTIOM B

CLUTCH UNIT

Disassembly . . . Coni'd

3

o~

Mots

10,

(Fig. 3) Mark the cover plate {2} and pressure plate (11) so that they can be resssembled in the same relative
position.

Fit the friction disc (17) and the clutch sssembly to the fhywhaoel using three sescrews 616" UN.C. by
3 1/4" (82.56 mm) equlspaced in three of the six holes in which the dutch to fywhes! bolts were fitted.
Serew.in the setscrews as far &5 possibla and secure each setscrew with & lockmnut,

Remove the clips (8) which secure the releass lever pivet pins (7) and ramovs the pivot pins,

Remava the release lever sscuring springs (4).

Progressively slecken and remove the thres 1/4" U_N.C. stave baliz,

{Fig. 4) Progressivaly slacken the threa 5/16" U.N.C.lacknuis fwo flats &t s tima undil all spring pressurdg
hias been released. Remove the three slave satscraws. _

Spring pressure can also ba released by usinga press. Proceed as follows 1—

Mount the cluich assembly on the press cover plate upwards and position a suiteble bar scross the centra
of the cover plate, clear of the release levers, Compress the clutch assembly until the three 1/47 UN.C.
slave balts can be removed, then gradually relesse the press.

{Fig. 3) Rernove the following components, Cover plate (2), twelve coil springs [12), twalve washers (13},
‘three release levers (3], pressura plate (11 and driva plata {(17).

Reassembly (68/4}

1.

@t

~ o

(Fig. 5) Place the friction disc {1) on the flywheal. Ensure thet the splined boss foces sway from the fly-
wrheal, i

Fit the pressure plate (2} noting the position of the mark.

Pesition the twelve washers {3} onto the prossure plate,

Locate the twelva med  springs (4) onto the washers.

(Flg. 6] Place the cover plate (1) on top of the springs passing the three rélonss levers through the plate
Align the mark on the cover plate with the mark on the pressurs plato. Ensure that the coil springs are
correctly located,

Fit cantralizing teol MF 1504,

Rafit the threa 5/16" LLIN.C. slave setscrews (2), and screw in a5 fer as possible. Fit 8 locknut [3) to sach
ECrew.

Progressively tighten the threa locknuts emsurng during Hahtening that the threg relesse Tevar links (4) do
not contact the cover plata.

Mots

11,
12,

13,
14.

The clutch springs con also ba compressed by using a press. Proceed as follows 1—

Mount tha cluteh assembly on the press, cover plate upwards and position a8 suitable bar across the centra
of the cover plate clear of the relesse levers. Compress the clutch assembly undil the thres 1/4% UN.G.
sieve bolis can ba fitied.

Refit and tighten the thres 1/4" U.N.C. slave bolts (6).

Refit the refeass lever securing springs (G}, locating the endy of the springs Into the recesses In the cover
plata.

Refit the relsess laver plvot pine (7) and =acuring clips-[B). Locais the clips into the slots In the pivot pins.
Remave the centralising toal MF 1524 and progressively slacken and romove the threa 5/16" U.N.C. lock-
niis (3) end setserews (2).

Refit the Aywheeal to the engine. Torgue tha hawheel balts to 76 b F (10.37 Kgom.).

Reattach the clutch sssembly to the fiywhesl s statad In opsretion 63/2

o
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CLUTCH RELEASE LEVERS

Adjustment (68/5)

1. ({Fig. 7} Fit gauge MF 314 to the clutch assembly as shown and check the height of each releasa levar,
Tha damed head of the release lever setscrew must be just touehing the gaupe.

2, I¥ necessary edjust setscrew by stackening the locknut end moving setseraiwv [n required direction. Tighten
tha locknut after adjusiment.

CLUTCH PEDAL

Adjustment (68/6)

1. [Fig. 8) Slacken the pinch bolt (1) on the clutch actuating lever.

2. \sing & tommy bar rotate the sctuating shaft (2) clockwiss sgainst the reslsianca of the intarmal rsturm
springs until all free travel is taken up,

3 Helding the shaft in this position set the pedal laver to dimension "A’. Dimension 'A' iz 1" {2,584 cm.] and
tightan the pinch bolt to-a torque of 76—85 Ib.it, {10.51—11.76 Ka.m.).
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INSTANT REVERSE TRANSMISSION

GEMERAL

The instant reverse transmission s an automatic shutile transmission with hydraulicslly operated clutches for
sorward mnd raverss travel. The shuttle transmission comprisss 2 two speed sliding spur gesr and a 4:1 planetary
reduction gaor, giving 4 speeds forward and 4 reverse,

Ths drive Is taken from tha input shaft (1), through a reverse idler (2] to the layshaft {3} which is engaged toa
gear yotsting on tha output shaft. The hubs of both multi-plata clutches ara sollned to the output shaft and to
thalr respective driven plates, Both lutch drums are splined to thelr respactive drive plates. The forward cluteh
drurn is also attached to the input shaft, the reverse clutch drum to the output shaft. When tha forward cluteh is
engagsd, the output shaft Is lecked to the input shaft and the 'drive’ gnd ‘driven’ plates in the reverss eluich are
forcad to counter rotats, When the reversa clutch s engaged, the reverse clutch locks the reverse gear to the out-
put chaft, thereby crenting o drlve from tha input shafe, through the reverss idier and layshaft, thus causing tha
‘drive’ and ‘driven’ plates in the forward clutch to counter rotate.

Both clutches ure ectuated by hydrautlc prassure which s genarated by a gear pump maunted on the input shaft
and driven by the Impsiler hub of the torque converter. The torgue converter s bolted to the fhywheel on the en
gine crankshatt. As soon 03 the engina Js started, the oll pump operatos and supplios oil w0 the torque cormver Ler
and to the oll distribution housing. :

The oil pesses through two 80 p.ai. (5.625 kg./sq.cm.) valves thus giving a total of 160 p.s.i. (11,25 kg fseom.l.
Tha oil it then directed via drillings in tha manifold to the pedel operated control valve. From the control valys,
the oil is fad to either the forward or the reverse clutch, whenever the appropriate pedal s deprassed. Ol to the
forwerd clutch passes round the sleeve, fitted to the output shatt and through the bors of the sleevs ta tho reverse:

chustch.

Two shift lovers positionsd in front of the operator's seat, sslect the appropriate gear and speed rangs. The lefit
hand lever is the gear shift lever and moves the ‘chenge spoed’ gears into engagenent, whilst the right hand lever,
the dual rangs selector laver alters the high or low rangs at the planetary reduction unit. Both levers must oe
sngaged befora the machine will move. Whan the dual ranga selector lever is in the L' {low] position, the plane-
tary gears effect a 4:1 reduction of the transmission speed for both gears. The gear selector forks are securad to,
the sslector raile by lock ping, and the rails slida in bores in the end walls of the transmission case. Cone ended
spring plungers, stieched to the casing end walls, locate in recesses on the rails, thus ensuring a positive sselection

of the gaars,

The planstary reduction unit is coupled diractly to the rear or output end of tho transmission mainshaft, The
planetary plnlon s the rotatlng membar whiilst tha ring gzar, which is an extension of the conventional gearbox
smainshaft, [s fixed. In the high range the salectar fork brings the sleeve torward 10 engage the splines of thi sun-
whoel giving = direct driva. In the low rangs tha splined seave is pulled back, locsting the planotary cartier to the
rear drive, givinga 4:1 radustion in shaft spead.

INSTANT REVERSE TRANSMISSION
Removal (7a/1)

1.  Remove the enging, ransmission and final drives from tha maching as stated, ;

2 Level the whole unit using 8 trolley jack under the transmisslon housing. Take the weight of the enging
with chain blocks or other suitable IHtlny geor.

3. Orain the oil from the wrous converter housing.

Remaove the bell housing bolis.

B.  With the engine supportsd by the chain blocks, rell clear tha transmdssion and final drive sssembly. & drip
troy should be positioned to contain any spillags from the torgue converier,

g.  Dvain the transmission housing,

7. Suppart the centre housing on & il walley snd, with the transmission case supported on a suitablo jack, re-

=
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INSTANT REVERSE TRANSMISSION

Removal . . . Cont'd

maove the balts halding the transmission case and centre axle housing together. The centre axle housing may
fiow ba rolled: clear on the trolley rails leaving the complote transmission case on the trolley jack,
I order to simplify further dissssemily of the transmission, the case should be attdohed 1o o suitsiile
stared as shown in Fig. 2

To replace the transmission assembly, reverse the abuss procedure.

INSTANT REVERSE TRANSMISSION

Disassembly and Reassembly

OIL PUMP

Removal and Refitting (7A/2)

1

2

[Fig. 3] Hemove the four balts and washers securing the oil pump o the oil distribution housing and |ift the
pumip clear ovor the input shaft,

Replace the oil pump using a new seal, Tighten the four bokts 10 8 torque sotfing of 15 - 20 Ib.fe (2.07
277 kygm, ).

Phe pump should be examined for any damage, especially to the whity medal bearing in the pump body_ 17
this is scored or damaged in any way the efficiency of the seal between the impaller hub and the pump will
e impaired,

The only servicing which can bo carried out oo the oil pump 35 the repewal of the front oil seal. This is done
by tapping out the sedl with a punch and drifting in the new s=al until it bottoms egainst the white motal Lear
.

INSTANT REVERSE TRANSMISSION
DIL DISTRIBUTION HOUSING

Removal and Replacement (743}

1.
2

o

m

Aemnove the oll pump &5 desoribed in operation 7TAJZ,

(Flg. 4} Remove the bolts end spring washers sccuring the sump 1o the ransmission housing. Remave the
sump-and il suction pipe.

Remove the gaskel,

{Flg. 5) Remove the split pin (1) and clevis pin (2) seouring the spool valve sperating bever (2) to the inter-
nal lever (4), Aomave the fevers.

Remove the oil prassure test pipe (5],

Hemove the two regulator velves, i.e. cap (6), spring {7}, guide pin (B) and valve [B), and tha outlet rmani-
fold (10).

|Fig. B) Femowve the six bolts and washers securing the oil distribufion housing to the transmission case:
Lift the housing and gosket clesr over the input shaft,

To replace the housing, reverss the above procedure ensuring that any dameayed gaskets, sealing washers and
‘0¥ rings are renswed, Tighten the oil distribution bolts to a torgue setting of 25 - 30 Ibs.dt. (348 - 4,156
kam.], The halts should ba tightened evenly on oppeosite pairs in order to aveid sny possible distorton of
tha housing,

Replace tha oil sustinn pips and tha tuimp and tighten the bolts to 3 torgun setting of 45 - 6O 1L,ft, (8,22 -
6.9 kgom.) Following the cormact sequance shawn in fig. 7.
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INSTANT REVERSE TRANSMISSION

CONTROL VALVE
Disassembly and Reassembly (7a/4)

OB R

Remove the oil distribution houosing as described in operation 7473,

|Fig. 8} Withdraw tha split pin (1) and the clevis pin 2] from the valve spool (3),
Unscrew the valve end cap (4) and push the spool out of the contral valve body (5],
Ramove the circlip (6) and slide the two spring guides!7) and soring {8) off the spool.
Unscrew Lhe two bolts holding tha spool valve houging to the ofl distribution housing,
Remove tha five ‘0" rings. When the housing Is replaced these ‘0" rings should be renewed,
Ta reassamble the control valve, reverse the obove procedurs,

INSTANT REVERSE TRANSMISSION

Disassembly (7a/5)

1. Romowve the engine, transmission and final drives from the machine as stated.

2. " Beparate the transmission case from the final drives as stated in operation TA/T.

3. With the transmission bell housing facing upwards, remove the oil pump and oil distributor heusing as

- stated in operations? AS2 and 74/3.

4, {Fig. ) Withdraw the internal shafts from the countershaft gear and the reverse ldler gear.

g Romove the reverse idler gear, retaining the thrust washers.

G, {Fig. 10} Bemove the countershalt gear; the special tool detailed in Fig. 11 will enzure that the thrust
washers and roller bearings are not displacad or lost in the transmission cese when remaoving the counter-
shaft goar,

7. (Fig. 12} Lift out the completa cluich pack assembly from the bell housing and romove the shimis) (if

Fittad),

INSTANT REVERSE TRANSMISSION
Reassembly (7a/6)

1.

Reassarnble the countershaft, fig. 13.

2. Feassarmble the reverse idler gear, fig. 14.

Note
The fibre thrust washer (1) must be fitted betwoen the roverse gear (2] and the outer shaft (3}, The bronze
thrust washer should be fitted an the front face of the gear.

3 Heplace the clutch pack assembly Into the transmission casing, ensu'ing that any shim{s) which were removed
are replaced between the resr baaring and its bore face,

4. Fit the sountershaft back inte position using the special 'C' tool 1o hold the rear thrust washer in place.
Check that the Tront thrust washer is properly located and replace the inner shatt,

B. Haplace the idlor shaft gear In position engaging the years in the clutch pack and the ecuntershaft, replace
tha inner shaft.

6. Replace the oil distribution housing using 2 now gasket and sealing washers, Tighten the balts to s torque
setting of 26 - 30 lb.fr. (3.456 - 4,148 kg.m.}.

[ Refit the ol pump using 2 new sealing ring and washers, Tighten the bolts to a torgue sotting of 15 - 20 Ibs.
ft. (1.974 - 2,766 kg.m.).

B Replace the regulator valves, oil prassurs test pipe and tha control vatve lever asssiribly.

8. Carry out the end fioat check as desaribed in operation 74/17,

(EiR Clean the sump and gauze fiiter and replace the sump and the oil suction pipe using o new gasiet and 0

rings;
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INSTANT REVERSE TRANSMISSION

Reassembly . , . Cont'd
Mote

Tha spacial toal illustrated in Fig. 11 should be made from.a plece.of miltd steel § 90, % 300, (22.8 om. x 7.6
em.} 17 5W.G, [L086 Tn.) 1142 mm.| to the dimsnsions given.

{1 Zin. 158 mm, ) gy . {189 mm.)
21 twin (3175 mm) (7] %in {127 mm)
{3k 23/8in [60.3 mm.) (B 13/81n0.135 mm.)
40 138 in.{35 mm.) Rad, {9b 1 3/16in{30.2 mm.)
{81  7/8in. {22.23mm.) Rad. (100 &in. (1624 mm.)

INSTANT REVERSE TRANSMISSION

CLUTCH PACKS AND SHAFTS
Disassembly | (7A/7)

. Femove the cluth pack assembly from the fransmission case as describad in oparation A5,
s Stand the assembly upright with the input shaft yppermost.
3. {Fig. 18] Bemove the large circlip from the forward clutch drum gnd 1t oft the input shalt,

To further dismantle the shaft

(a)  Hzmove 3 steel sealing rings.
(b} Lewer nff che searing,
fe)  Romvowe the wawes bearimyg,

4, {Fig. 16} Remove the thrust washer (1]

B Lift oun the forward olutch hub €21 which 15 splined 1o the driven plates of the cluteh aind fo the cutput
shaft.

Hemove the sintored bronge deveen plates (3) and the dished steel dive plates (41 from the olrich drum (B
[Fig. 17) Remave the amall cirolio retaining the forward clutch,

Litt off the clutch drum.

s

Tn Further dismantle the drum -

{al  Fig., 18, Compress the spring using tool ME 244
(6]  Fig 18. Remeave the coil circlip {1). Refease the tension on the spring and femove tho spring retainer
(2] and the spring (3 e

(e} bdse compressed als divected foto the hele in the back of the drum to remove the piston (4.
[di  Removo the two sealing rings and the ball Learing (5).

a (Fige 200 Turn the clutch assembly over and romovié the large girclip (1) retaining the reverse cluteh cover
(2. i

10, Tarn the clutch back to the upright position and remove-the reverse cluteh drum gl the plates from the
output shaft.

11. Romove the small girclip retaining the riverse clutch hub o the outpot shaff taking great cara not 1o damagy
thiz szal rings on the shaft

12, Remove the reverse cluteh hub.

13 Remave the reverse clutch gear and clutch cover amd the thrust washers,

14 To further dismantio the clutch drum, procediure i as desoribed ot reference B above.

15 Ta further dismantla the output shaft, procoed as tollows © -
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INSTANT REVERSE TRANSMISSION
CLUTCH PACKS AND SHAFTS
Removal . , . Cont'd
{a}  Remove the circlip retsining the bearing,
(b} Remove the forward oil slinuer plats.

{cl  Tap off the bearing,
(el Remowe the rear oil slinger plate.

Mote

It any of tha six steel sealing rings on the output shaft have been damaged, remova them all, noting the ordar
af removal. These rings should not be disturled unless they ore demaged in any way.

INSTANT REVERSE TRANSMISSION

OUTPUT SHAFT

Heassembly (7A/8)
I.  Reassemble the ail stinger plates, sealed bearing and clrcelip onto the autput shaft.

2. If the stesl sealing rings have haen removed in order to replace a demaosd ftem, refit hem in the order of
removal.

INSTANT REVERSE TRANSMISSION

INPUT SHAFT
Reassembly (TA[9),

b Prass the beiring onto the shaft,
2 Refit the thiree steel ofl seal rings.
3 Press in A new inmer bearing.

INSTANT REVERSE TRANSMISSION
CLUTCH DRUM

Reassembly (7A[10)
1. (Fig. 78) Fita new rubber seal toothe drumn spigot and also to the piston (4).

2, Replace the steol ball (5] into its location hole,

3 Fush the piston right down into the drum,

4. Fitthe spring {3) and the spring retainer {2} onto the piston.

5. Use the tool MF 244 to compress the spring, ensuring aqual compression sl round, Replace the coil cir-

clip (1] snd remove the tool,
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INSTANT REVERSE TRANSMISSION

CLUTCH PACKS
Reassembly (7a/11)

1,

Hefore reassembling the clutch packs, check the clearance of the stegl drive plates. Place the plates on &
flat surface with the concave face down. Insert s fealar gauge under the inside edge of the plate as shown in
Fig. 21, The clesrance must not be less than 0.005 in. - 0007 in, (0,127 mm. - 077 mm.,

2, Stack the drive plates with the concave faces upperinosL,
3. Fit the reverse clutch hub inside the drum.
4,  Fit the first drive plate into the drom.
5, Place the first sintered bronte driven plate over the hub. The driven plates may be fitted either way.
6, Build up the raverse elutch pack by altornately fitting the drive and drivan plates inta the reverse alutch
“dhrm,
Mote
It is imperative that the concave faces of the steel drive plates are all lying the same way.
7. |Fig. 22} Place the thrust washer onto the hub and fit the reverse cluteh cover and gear assembly Into the
v,
B. {Fig. 23) Place the outpul shaft upright on the bench and fit the throst washer [1] onto the shoulder above
the oil stinger.
9. Turn the asscmbled reverss clutch over and place it onto the output shaft, pushing it fully home onto the
thrust washai
10.  Line up the top of the shaft and the oil hole in the drum with a suitable mark on the bench, so that the
drum may be replaced in exactly the same posttion.
11. (Fig. 24} Lift off the clutch drum carefully. DO NOT DISTURE THE PLATES IN ANY WAY.
12.  (Fig. 25) Fit the small circlip to retain the reversa cluich hub,
13.  Roplace the drum ensuring the correct alignment of the shaft and ail hole with the mark on the bench. 1t s
awmeptial that the drum is replaced in axactly the same position,
14. {Fig. 26} Turn the assembly ouer and fit the large circlip 1o retain the clutch covar.
16, {Fig. 27} Fit the furwand clutch drum over the oontput shaft to rest on the reverse cluich dium and secure
with circlip.
16,  Loeate tha hub in the forwsrd clutch diam.
17.  Build up the forward clutch pack in.the manner deseribed at refersness & 8
18.  FAeplace the thrust washer over the output shatfy
19.  (Fig. 28) Fit the input shaft and elutch cover aver the output shaft and into the drum.
20, (Fig. 29) Insert a screwdyiver batwean the two cluteh drums and lever the forward clutch upwards so that

tha lafge circlip con be fitted to retain the forward clutch cover in the drum,

INSTANT REVERSE TRANSMISSION

GLUTCH PACK ASSEMBLY
To Check the End Float (7a/12)

Note

This check must be carried out with the oil distributlon housing proparly seated and with the balis tight-
aned ta the corracl torque seteing,

|Flg. 30) Set up the dizl indicator on the transmission bell housing.

With & sultable tool, soch as a serowdriver, push the cluteh packs down by levering against the transmission
cose. Set the dial indicator to zara.

With the tool underneath the reverse gear, lever the cluteh packs up and nots the and play indicated an the
gauge. The perimissibla end float is 031 - .080 in. (0,768 - 1.27 mm.).



https://truckmanual shub.com/

PART 7 SECTION A MF WORKSHOP SERVICE MANUAL 1457 087 M1

INSTANT REVERSE TRANSMISSION
CLUTCH PACK ASSEMBLY

To Check the End Float . , . Cont'd
Note . .. Cont'd

4, [Fig. 31) i the end float indicated iz grester then 080 in. (1.27 mm.) placa 5 shim hatween the resr baar-
ing and the transmission case,

f. {Fig. 32) IT the end float Is less than .031 in. ((L768 mm.) with all the shims rermoved, sdd & second gazket
betwean the oil distribution housing and the transmission cass,

MNote

A maximum of three gaskets is allowed to adjust end flost, At least one gasket mwst ba fitted at all times,

INSTANT REVERSE TRANSMISSION

OIL FILTER
Removal and Refitting (7A[13)

1. {Fig. 33) Unserew the lower ha!f of the body (1} and remove the filter element (3]
2. Todismantle the filtar cap further, procead as follows :-

{a) Relesse the iniet and outtet pips connections end remove tha thiree bolts securing the filter cap to the
brackat.
(B} Rameova the circlip (4) and than the washer [5), spring (6] end steel ball [7).
3. Resssemble in the reverse order ensuring that esch part Is absolutaly clean.
- Renow the rubber '0° ring {2) and the filtar slement if nacessary. Reassambla tha oil filter,

OIL CODLER UNIT
Removal and Refitiing (7A/14)

1 Femove the hood and radiator grille, as stated in operation 3Afl i

2 Disconnect the air cleanor hose at the air cleansr.

3. Hemove four bolts and nuts securing the air cleaner in position.

4. Femove tha four bolts and nuts securing the air cleaner support bar. Asmove the support har,

L7 Slacken off the oll cooler inlet and outlat pipes by removing e sorew and clip,

6.  Disconnect two clips securing the ofl cooler pipes and pull the Inlet-and outlet pipes clear,

I Aalesse the four bolts and nuts which hold the hydraulic ofl cooler in position and withdraw the coolar.
B, Disconmect the frensmission oil cooler pipes by relessing the two unions 8t the radiator side of the oil cooler

frama,
9. Remave the Four balis and nuts securing the transmission oll cooler to the oil coolar frame,
10, (Fig. 24) Withdraw the transmission oil cooler,
1. Replacement iz a roversal of the above procegura.
Note

Befure replacing the oil cooler, ensure that the cooling fins are clean and free from mud or dust

(L8]
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INSTANT REVERSE TRANSMISSION
THE TWO SPEED GEARBOX

Disassembly [7TA]18)

1 Remove the power wain fram the machine o5 desaribed.
2 Detach the endgine from the transmission casa and split the powsr traln batwess the transmission caze and
the centre axly housing as described Incoperation 7A/1,
Hemove the eight bolts securing the gearbox cover to the transmission case. Lift the cover and gaskat clear,
Ramova the two bolts and washers securing the stop plato to the transmission case. Remove the stop plate.
Cirt the locking wiraand slncken the losking scraws fram the planatary shifter rail and selector fork. Remove
the salector fork.
Femowe the four bols and spring washers securing the epioyelic reduction unit o the transmissinn case,
{Fig. 35) Remove the planotary gear plate (1), thrust washe (2), carrior assambly (3), planeiary gesr ring
{4}, thrust washer (5), front cover plate (6] and shim (7).

8. Slide out the plangtary shifter rail and remove the plungsr and spring,

9. Slacken the locking screws from the two spead shifter rall.
10, {Fig. 36) Slide out tho selevtor rail-and remove the plunger and spring.
(38 Lift aut the selectar fork,
12, (Fig. 37} Pull out the mainshaft complete with bearing. Lift out the 15t and 2nd gear.
i3 Hemove the pilot bearing from the power output shaft of the instant reverse clutches.

o

~ @

14. {Fig. 38) Remove the countershatt with cuter bearing and pinion gear through it’s bore in the transmission
caso.
15, (Fig, 39 Lift aut the pinion and difven gears from inside the trarmmizsion case,

16. Hemove the countershall inner bearing from its bore,
p Heaszamibily is o reversal of the disman fling procedurs,

INSTANT REVERSE TRANSMISSIGH
MAINSHAFT

Removal (78./16)

-

Remove the Two snap rings.

2. Remove tha bearing on an hydrsuiie press Ensure thast the Diocks are puessing against the inner mee, The
bearing must be pressed off the front end of the shaft

3 Assembly 15 8 revarsal of this prosedure. Renew the soap rings,

INSTANT REVERSE TRANSMISSION

COUNTERSHAFT BEARING
Hemaval (7a/17)

1. Remove the baaring using an hydravlic press, replace i the same way.
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TORQUE CONVERTER

General

The drive from the ongine is transmitted 10 the gearbox through an 11.3/4 in. [28.84 cm ) Borg and Beck torgus
converter coupling, comprising thrao maln compenaents:

{3l An impeller assombly (1], which is bolted dirsetly 1o a drive plate motinted direcely onto the sngine
thywheel. [he imnpelles also deives the ol pamp

tol A twrbine assembly (2], which is splined W (fw input shaft of the instant reverse transiission,

fcl  The stator assembly (3}, which s lecated batwaen the lmpellor and the turbing assembly and iz keyed
Lo & nne way clutch, This allows the stator fo sevolve anly in the direction of engine rotation, The
eluteh hieb i spliced 1o @ fixed shaft of the ofl pump assombly mounted on thio front of the instant
FEVEraE [FANSFTIISSION

The Gil pump, sttached to the front of tho instant reverss: transmission, supplies ail al 80 ps.i. (9624 ko/fsqg.om, ).
Ol 15 dirscted through deillings in the oif pump hoosing and then between the ficed shaft ot the ol pump aivd the
instant reverss input shaft, which revotves inside the fived shatt

As the convertar housing i Tlled with ol &t all times whilst it 15 working, the amount of wear swehich tales place is
negligible amd there{ore shoold cavse no troulde. Ay failuees will nsslly be confined to the cover assembly gas-
leet or the bl gasket.

Tho torque ralicoe ol the cormeerter alters accarding o the load mposed on (L Tho stall spoeed of (he converter is
approximately 1600 ¢ pum. AT this speed the stator s 58l stationary, but the oil drag is such that the power of the
gnging is insubficient to drive the turhine. With this condition masimem torgie molbiplicatinn oceurs. The maxl-

milm torgue ratio is 211

Fhe normal warking fsenpsraturs of the oil is 1807 210°F {82% - 987C). The temperature of the oil should
never be albowsd o pxcesd 250°F (121.0°0), This s indicated by the red eone on the toogue convertee oil teop:
srature gauge. |t the oil doss overheat, DO MO L STOP THE ENGINE Stop work amd allow the engine to idle
until the tomperature reTurad To o mal :

Key to Fig 1

1. Covar Plate

2 furbine
3 Impellar
4. Stator
Removal (78/1)
1, Remove the cngino, transmission and final deives Trom tho rnaching as dosoribed
2 Hemaove the transmission and Tinal drives Trom the ongine as describod
3, (Fig. 2) Mark the fywheel, cover and impetler with a centre punch or seriber in order {o facilifate correet

reassembly.

4 Hemeove the sic bolis, washers aod special mits binlding the torgue converter to the flywheel,

5. {Fig. 3] Litt the torgue converter clear from the flhywheol, maintaining 8 vertical position in arder o provent
oil spillage through the hub.

&, Remove the two taper plugs trom the cower plate and drain the oil. Reoplace the plugs when the ail b boan
drained.
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TORQUE CONVERTER
Refitting (78/2)

Fit the torgue conwerter o the flywheel, ensuring that the alignment marks are correctly  positioned,
Fil the washers to six new bolts and insert the bolts into the convertear.

Serew on six new special nuis and tighten evenly to & torque satting of 22 Ib.fe (3,04 kg.m.).

Carry out the hub height lest a5 detailed in operation 7B/ and the hub run out test as detailéd in operation
78410,

B.  Replace the transmission and (Inal drives to the engino.

D LD Ml s

TORQUE CONVERTER

Disassembly (78/3)
i. _ Remuovo the torque converter as described In operatfon 7B8/1.

2. Remove the Wwelve special bolts and nutls sscuring the impeller to the cover assembly,

3. [Fig. 4) Lifi the caver plate and gasket from the impaller,

4. [Fig. B} Remowe the turbine thrust washer (1) and the lurbine assembly (2],

5. Withdraw the stator assembly (3),

6. Mark the hub and impeller assembly to indicata tha reassembly position.

7. Remove the aight bolts seeuring the hub (4) o the impeller (8). Lift tho hub and gasket from the impalior.
STATOR

Nisassembly (78/4)
1. Remove the stator assembly as stated in operation 7B/3.

2. (Fig. 6} Remove the snap ring (1] from the stator body (2} and lift out the thrust washer (3,

4. SHlide out the clutch mechanisin, ie the clutch ring (4), the outer race (B} end the inner race (&),
4 Remove the second thrust washer (7) and snap ring (8).

i Slide the inher race from the outer race and the outer race from the clutch ring,

6.  Carafully examine all parts of the tormue converter to ensure that no component is demaged. Renew dam-

aged items where nevessary, Individual assemblios, with the gxception of the stator clutch assembly, cannot

he serviced and must be replaced completo,
I the lugs on the impallor hub become worn more than .126 in, {3,175 mo.) at the tip of tha lug, the hub

st be replaced.

STATOR

Heassembly

1. {Fig. 7} Fit tha spap ring into the groove in the stator body, on the oppesite side to the face of the stator
marked 'FROMNT".

Flace tha stater with the face marked 'FRONT uppermest.

{Fig. B} Hoplace one thrust washer with the slotted side against the circlip.

{Fig. 9} Ingert the outar race into the chiteh ring.

{Fig. 10} Slide the cuter race and elutch ring Into the stator body, with the broador flange of the cluteh
uppermost.

{Fig, 11) Insert the inner race into the outer race with the splined end upparmaost,

(Fig. 12) Replace the second thrust washer and lock in place with the snap ring.

8. Ensure that, with the inner race held stationary, the stator body will only rotis cockwiss when viewed

from the front.,

(78/5)

B 0 A

=~ @



https://truckmanual shub.com/
PART 7 SECTION B MF WORKSHOP SERVICE MANUAL 1457 087 M1

TOROUE CONVERTER

Reassembly . . . Cont'd
Note

Reasseimbly must be performad with the stator body face marked 'FRONT' upparmaost,
This is important.

Reassembly (78/6)

T {Fig. 13 Fit 2 neéw hub seal into place v the Impeller assembly.

2. Align the marks on the hub with the mark on the impeller and sccure the huly in position with the sight
bolts and washars. Apply a lorque loading of 8- 10 tb.ft. {1,106 kg.m.) to the bolis,

3 Heplace the stator assernbly with the face marked ‘FRONT' uppermost, in the impaoller assembly.

4 Fit the turbine into the impeller sssembly

b Place the thrust washer anto the turbineg hub.

& {Fig. 14) Fil 4 new seal onto the cover plate and place the cover on the impaller assembly, ensuring that the

alignment marks correspond,
1. Heplace the twalve sperial bolts, fit new nuts and tighten 1o 22 Ib.fe (3.08 kg,

FLYWHEEL

Removal (78/7]

| 5 Remaove the torgue converter as stated in operation FB/1.

2, Turn the flywhee! until the dowel hole s al the top.

. {Fig. 15} Straighten the whwashers {1} and slacken the setscrews (2) that sccure the flywheel to the crank-
shade,

4 tnsert & suiltable rod into the dowel hale and remove the setscrews and tabwashers,

(Fig. 16) Insert the rod nta the dowel hiole in the flywhes! and gently lever tho flywhesl, complete with
shims, onto tho rod,

61 Remove the shims fram the flywheel,

FLYWHEEL
Refitting . (78/8)

1. Imsert the e through the tlywheel, place the shims onto the rod,

x [Fig. 17 Lift the flywheel, with shims on the rod. losaet the rod into the locating hole in the crmkshaft,

3 Slide the shims and flywhes! Into position against the crankshaft,

4. Fit threc new tabwashers and the siv sstscrews looszcure the [lywhesl 10 the crankshaft Tighten the set-
serines 1o a torque leadingoed 70080 LCFE, (105 - 11,0 kgl

B Hend the wibwashery over to lock the setscrews in position,

CHECKING IMPELLER HUB HEIGHT (78/9)

[ Romaye the power train and dstech the engine from the transmission as stated in operation 74/1.
Z |Fig. 18] Place the special tool, MF 248, over the torgue converter with the feer of the gaugs on the enging
hackplate.

3. By moving the gauvge, determine whather the hub height is within the limits of the gauge.

4 {Fig, 19} It the 'NO GO limit passss over the hub face, add shims between the [ywhes| and cranksha i
untld the height s within the limits,

.  Toadd shims; carry out eperations 78/7 and 7B/, filling or removing shims as required.
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CHECKING IMPELLER HUB HEIGHT . . . Cont'd

Note
Shim thickness is 0.020 in, [.508 ma, and the difference batween the 'G0" and "NO GO limit is 0.080 in,

(2.032 min.). Determine the number ﬂf shime necessary by checking with feeler gauges. Add shims betweon
the Tlywheel and erankshalt until the hub height 1% as near to the "GO’ limit a& possible,

CHECKING IMPELLER RUN OUT (78/10)

{Fig. 200 Fix a dial indicator base to the engine backplats,

Addjust the indicator plungsr to run on the edge of the hub. Sat the indicator to 2e.

Turn the torque converter and check the indicator reading {run out].

Total run out should not exceed 0,010 in. (0.154 mm.). If the run out excesds this figure, Insert @ suitabla
lever brtween the flywheal and drive plate. Bend the drive plato slightly at the palnt of maximum run aut,
until 2 satisfactory reading is obtained,

Ett -

TORQUE CONVERTER AND INSTANT REVERSE TRANSMISSION
Pressure Checking Procedure 78/11)

L. Check the ol leval.
2 {Fig. 21) Remove the plug (1) from the top of the be?! housing. Grip the base nut firmly with @ spanner

when removing the nit,

CAUTION
RONOT TURMN THE BASE MUT {2} &5 THIS WILL SHEAR THF INTERMAL PIPE NECESSITATING A

COMPLETE STRIP DOWN,

Install the pressure gauge ME 260vwith adoptor MF 260/2 into the base nut an top of the betl housing.

[Fig. 27) Remove the top regulator valve cap (A) on the left band side of tha transmission casa.

(Fig. 23} Remove the spring, guide pin and regulator valve, Examine the '0° ring on the valve cag, rengw if

necessay, and refit the valve cap,

. Start the engine and sot the speed ot 1800 r.p.m.

7. The pressure reading on the gauge should be 80+ 6 psd. (5.6 = 0.35% kg.fsg.cm. ). This pressure is 58t by the
LOWER regulator valve,

B. If the pressure reading is low, stop the engine and fit shim(s) between the spring and regulator cap on the
LOWEHR regulator valve (B) until 2 satisfactory reading s obtainad.

8, When a setisfactory reading is obtained, stop the engine and replace the TOP mgulatnr valva assermbly an-

sur g that tha guide pin is correetly located in the valve poppet.

g, Set the engine spoed again to 1000 rpan. and check the pressurs resding which should now be 18026 psl,

(11,15 £ 0.3% kg fsg.cm.). This prossurc s set by the TOP reguistor valve which should be adjusted by

shimis} il necessary in the same manner as the LOWER valve, The free length of the springs in the valves

should be 2274 L 1/16in, (572 1.8 mnm.).

Note

Thesil must be up to the carrect fevel and at the comectworking temperature of 1807 - 210°F (827 89°C)
when pressure testing. Always check the pressure of the lower valve before adjusting the top vablve. The
prosenice of ‘air in the system is indicated by & buzzing noise. Do not test the pressure under these clréume-
stances, but allow the angine to (die for a short time to dispal any air from the systom.

oo

INSTANT REVERSE CLUTGHES
To Check for 0il Leaks (78/12)

1 Set the engine speed at THOD rpm.
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INSTANT REVEASE CLUTCHES
To Check for il Leaks ... Cont'd

Z. With the gear levers in tha neutral position, fully depress the FOAWARD and REVERSE pedals in turn.
3 Cheek that the indicated prassure drops momentarily and then re-establishes a reading of 180 p.si. [11.25
kg fsq.cm ). 1 a low reading is apparent, this indicates a-leak in the feed system 1o the clutches.

TO CHECK STALL TORQUE SPEED (78/13)

Check the fever of the ail in the systom. Hun the zogine anril the off temperature is within the working
range of 180 - 2109F (82Y - 89°C).

Apply the brakes to ensure that the ractor cannot move.

Theck the maximum engine speed with tha gears in neutral. This should be 2,000 rpm.

Place the planetary guar setector in the HIGH range and the gear shift in SECONI gear.

Duprass fully tha FORWARD pedal. The engine speed should ba 1 350- 1450 r.p.m,

Aepeat above procedure with the REVERSE podal. If the engine speed is higher than 1450r.p.m. during
gither of the above operations, then it indicates the respactiva cluteh is slipping or that the Torque converier
i cavitating, the latter condition is made apparent by a high pitchad whine. If the engine speed is lower than
1350 p.m than this indicatgs that the engine requires attention.

Note

This tesi must be carried out with the il a1 its normal working temperature 180° - 2107 (82 - 89YC)
The test should be concluded as quiclkly as possible as the oil temperature will rise rapidly. The oil emp
erature must not, atany time, exceed 250°F {121°C).

—ly

L A R

OIL TEMPERATURE
Operating Range

The normal tempersture range of the transmission and torque converter wil is 180Y - 210°F {827 - 997C).
Under no circumstances must the oil temparature exceed 260°F [121°C).

H the oil tomperature shoviid reach 250°F [1217°C), stop work and allow the engine to idle until the ol temp

arature drops o the normal working rangs:,

DO MNOT STOP THE ENGINE WITH THE OIL Al THIS HIGH TEMPERATURE, AS THIS WILL CAUSE THE
IL SEALS TO BE DAMAGED.

Persistent averheating is usually caused by operating the machineg in too high 2 gear or because the oll Is nat up to
the correct level.
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REAR AXLE AND WET BRAKES
GENERAL

The drive from the fransmission mainshsft |s transmitted through the rear drive shaft and shear tube 1o 4 spiral
bavel driving pinion and crown wheel, then through the axle shafts and epicyclic reduction units 1o the rear wheel
axles,

The driving pinjon s supported in the centre housing by & Straight roller pilol bearing and  pre-loadad taper
rodier earings mounted in a separate housing.

The crown wheel is attached to the split differential case, which is supparted each side by a tapered roller bearing.
The differential pinions run on a crass jolnt and throst is taken by thrust washiers behind the pinjons.

The axle shaff inner ends are splinad into diﬁurmmi gears and the outer ends are splined inlo the sun gear in!
the epleyelic unit, A

The wheel axles are splined into the epicyclie carrier which s driven by the sun gesr and planatary pinions.
A differential lock is fitted to the right hand axle housing, When the spring losded laver is pulled, a shaft Engages
a coupler with & coupling cap on tha dif ferential case, thus locking the differantial,

This maching is fitked with Girling multi-dise oil cooled brakes batwean tha axle housings and the differential
warrier plates adjacent at the centre housing,

The brakes are operated by two independently operated pedats located on the righl of the floorplaie, on
maghines with standard wansmission and on the lefl of the Hoorplate on machines with reversomatic trans-
mission,

The right pedal operates the right hand brake and the left pedal operates the left hand brake, o assist turming.
Faor highway use the brales are used together by operating an interlocking lateh which fains the two brake pedats,
When only single brakes are supplicd on the machine the parking brake slso sctuates these disc hrakes,
Pressure on the brake pedal brings an seluating assembly In contact with twe rotating middbe {friction) discs
splined to each axle shaft, these in turn contect fixed friction foces provided in the axlae housing and in the differ-
aptial carrier plape fitted bevween the centre and mtle housings. The mechanism of each brake consists of two cast
iron sctuating discs, held together by tension springs and separated by stee! balls located in inclined seats.
Pressure on the brake pedal, by pulling on the operating rod, rotates one actuating disc relative to the other, and
thes stesd batls ride up their inelined seats and so spread the actuating discs apart. These come into contsct with
the rotating (friction) discs, which are splined to the shaft being braked, The acwiatiog sssembly  will move
stightly in the direction of rotation untll the orque ear of one actuating dise comies oo contact with a shaft in
the housing. The other actuating diso tands To rotate further increaslng the sogular displacement between the
dises, and assisting the braking action, When the operating pull is released, the tension spring couse the discs to
retutn to their normal pasition,

Dual brake tractors are fitted with l:“il: brakes at the inner end of the two rear axle shafis and have an additionat
and entirely separate machanical braking system comprising two brake assemblies mountad at the outor ends of
the rear axle housings. Those secondary brakes are Girling 14 in x 2 in, two shoes, double acting Noating cam full
servo brakes,

Al the operations which follow assunie that the cab, platform, digger and loade bave been remaoved.

EPICYCLIC UNIT
Removal and Refitling -

1, Apply the parking brake,

. Dirain the oil from the unit by removing the drain pleg.

4. Jack up the machine and romove the wheel

4. Suitably mark the axle housing, planetary ring gear and drive cover so that the same relative position can be
maintained on assembly,

5. Remove the seiscrews and disconnect the parking brake cross shaft at the drum brake aciuator.

;% Remove thenutsand bolts which socure the epicyclic unit to the trumpet housing.

7 (Eig. 2) Withdraw the epicyclic unit complete with ring gosr from the trumpat housing, Do not withdraw
tha axle shaft.

B. Remove tha ring gear amnd the two cark gaskets.

{B8a/1)
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EPICYCLIC UNIT
Removal and Refitting . . . Coni'd

L1

s )

Fox refit the unit roverse the above procedure using new zork gaskets. Ensure that the planstary ring gear s
fitted the correct way round with the ring gear teeth in full engagement. Align the marks on the axlo hous-
ing planetary ring gear and drive cover. Refill the epicyclic unit with a recommanded ofl to the level of the
filber phog,

PLANETARY PINION CARRIER

Nisassembly [BAr2)
1. Remove the epicyctic unit as described in operation BAS )

2 Remove the planetary ring gear from the axde housing,

3 Attach the epicyelic unit to the whael,

fA. Aedease the staking from around the three sockel screws which secure the planetary pinion shafis.
b, (Fig. 3} Hemove the socket scrow which secures tha pinion shaft carrying the master pinion {2, the pinion

i
.

a5

0.

11.

12

fitted in the widest of the three apertures in the carrier. Screw a bolt into the tapped haole in the ond of the
planet gear shaft.

{Fig. 41 Withdraw the shaft taking care not to dislodge the roller bearings then remove the planetacy pinion
compiete with roller bearings and thrust washers, out of the carrier.

Slicle the sun gear from the carrier through the widest of the three aperiurss

it the special tool MF 2654 into the epicyolic carrier.

Serews down the bolt of the special tool in order to pull the epicyehic corrler from the whaoel axic.
| 1t off the carrier and remove the ool

Pemove the two remaining planetary pinion shafts and pinians from thecarriar,

Romwe tho tapir roles Deacing from the carrier using speaial ool MF 200 and 200-24,

£ PLANETARY PINION CARRIER

Reassembly

1.
2

|

L

{8A/3)

Position the sun gear into the carrier.

Slide the planetary drive pinions, cormplete with peedie roilers and thrusy washers Tnto the carcler, There gme
58 rollers fittud Lo each plenetary drve pinion.

Insert the planctary pinlon shatts inte the carrier and pinions, aligning tho screw hole imithe shaft with the
hote in the carrier.

Tharoughly clean the sockel scrove sal remove all treces of oil from the tapped holes in the carrier, Coat
the sockel screw threads with Loctite, it thesorews into the carvier and tighten toa torque of 10-13 lhs i,
(138 - 179 kg, thus laching the clanetary pinion shafts fhemly in position, Remove any surplus Loctite
Iromn the serews and stake thin o position using a centre punch.

Take care that the side of the hols is nol completsly collapsed when staking the serowe a5 this may weell
causa the sorews to become loosened,

tFig. bl Mount the wheel axlo assembly and carrier onto asuitable press. Press the cariior fully home onto
the whnal aule. .

Ruplace tha roller bearing onto the carrier a5 stated in operation 8477,

Coteriine Uhe apldyelic cacries bearing pre-load as desgribed in aparafion BAM4,

EPICYCLIC CAHRIER BEARING

Tn Determine Pre-Load

1

feasa)

Assemble the epicyclic carrier assemboly and press the garricr onto the whael axle a5 stated in operation

HAL

Fit the ving year tu the drive cower, withoul gaskets, and seoure the fowr seitalife bolts, equispaced, The step
in the ring gear must face towards the dnve cover.
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EPICYCLIC CARRIER BEARING
To Determine Pre-Load . . . Copt'd

3. Remove the planetary carrler inner bearing cup, and shimis) iF fted, a: described in operation 847, Fit
the cup without shims 1o the preload gaugs MF 267,

& {Fig. 6] Position the complete epicyclic carrier onta the preload gauge, locating the carrier Inner roller
bearing In 16 eup.

5. [Fig. B} Measure the clearance bebwsen the gauge posis and the ring gear with two feeter gauges. Mote the
clearance and select the appropriate shim from the list betow,

6. Replace the carrect shim(s) and the innet bearing cup as described in oparation 8A/8,

TABLE OF SHIMS TO ADJUST PRE-LOAD ON EPICYCLIC CARRIER BEARING

Gap Messured by Fecler Gauges Shim Thicknoss
{Boih Sides) Raquired
ik ins i ins
0,025 1t00,13 0,001 o 0,006 0,76 0,030
018 ta 025 0,006 o 0,010 0,64 0,025
0,28 100,38 0,001 w0015 051 0,020
0,41 to0,51 0,015 o 0,020 0,38 0,015
0,53 1o 0,64 0,021 wo 0,025 0,26 0,010
0,686 w076 0,026 100,020 013 0,005
0,79 o 0,82 0,037 1o 0,035 o 0

Shims are available in three siees | -

0.008 in.{0.127 mm.), 0.010 in{0.269 mm.|, 0.018 in (0381 mm.)

EPICYCLIC CARRIER, INNER ROLLER BEARING

Remaoval {8A/5)

1. Romove the epicyclic as sthted In operation BAS,
2. . [Fig. 7] Assomble the special ool MF 200 and 200 - 24 onto the epleyelic carrier bearing snd remove the

bearing,

Replacement (BA/E)

I. {Flg, 8) Place the roller bearing squaraly onto the carrier,

2, Dirfve the bearing home fully using special Tool Mo, MF 266 and 550 handle.

EPICYCLIC CARRIER, INNER BEARING CUP

Hemoval t8a/7l
1. Remove the epicyclic unit as desgribed in operation BA/S1.

2. Remaove the plangtary ring gear from the axle housing,
i 2 I':'_m-uru thal the disc brakes are still fully applied, then slide out the axle shaft from its housing.

4, {Fig, 8) Using pry bars, lever the epicyclic inner bearing cup out of the trumpet housing,

m

Remowe the shimis], if fiteed, from bahing the cup,



MF

https://truckmanual shub.com/

WORKSHOP SERVICE MANUAL 1457 087 M1 PART 8 SECTION &

EPICYGLIC CARRIER, INNER BEARING CUP . .. Cont'd

Replacement (aA/a)

I
2,

Fit the shimis, if required, into place,

Plate the cup squarely fnto position and drive tho eup firmly into place with tools MF 1105 - 8, 11035 -
7803 and 550 handle,

Smmar the wiping edoes of the outer il seal with greasa,

Ensiire that the beakes are still appiied, align tho splines and slide the sxle shai inwoe i housing through the
brake discs to the differential,

Refit the plangtary ring gear,

Replace the epicycle unit s described in operation 84/1,

WHEEL AXLE AND GRIVE COVER

Disassembly (BA/9)
1. Remove the eployelic unit as deseribed in operation BA/ 1.
2. Carry out ftams 2 to 10 of oparation 8A/2.
4. (Flg. 10} Remave the circlip securing the whaesl axle baaring to the sxle. -
4. (Fig. 1) Assembla tool MF200 and 200 - 24 onto the drive cover and draw the drive caver am:i roller beere -
ing off the axle shalt,
B, Lift out the taper roller bearing from its cup in the drive covar,
6.  Remove the bearing cup and ofl seal from the drive cover,
Reassembly (BA/10)
1. Heplace the nil seal and bearing aup into the drive cover,
2, Fit the drive cover assembly to the wheel axle, taking care not 1o damage the oil seal,
3. (Fig. 12) Pysition the teper roller bearing squaraly in place on ths axle shaft and, with a suitahle prass, push
the bearing fully home,
"4, There are ni 2es of whoel axle spap IInMsc half of ang of the thinnest snapyrings 0.2307 / 0.2327
3 mm)_thich, as a guido easuresthe oleara anc betvhgen e snep g and baariy T
f. nf the thinnast enbg ri o the gru})\r in the whesl 3 e v

" nco the Wi L rin ; red size]. Caloulgdg
ance be ;hé/t?:nﬂeﬂ snap “Fipg and b

and biearing con fealer gauges a3

(Fig, 145 Mmfmﬂf&@ap Firigs with a mic o ftain the re:qu.i.r'ed Hifekness. i

Snap rings af_g,amtahla in the fn!lamng ning thicknesses |-

_,-

“0.230"/0,232 ﬁﬂ’qzrﬁ,aga Mamsd o O

hi

F

0.2321"/0,234” (5.895/5.944 mm]  Narkad 1

o 2{35,1—' 0.236" (5.947/5.944 min)  Marked 2___
0.7361"/0,238" {6:897/6,045 mm) Wﬁ

0.23817'/0,240° (6.048/6.006 mim) - fiarked 4

u.zW 2" (6.099/8.147 rﬁf' Marked 5 _.—

0,341 "/0.244" (6.150/6,198 m)  Markee G =

0.2441"/0.246" (6.201/6.248 mm) _Marked 7
0.2461"/0.248" (6.2561/6.299 mn M;;kﬁ‘a B

When assambled 5 maximum clegrance of l‘.:-ﬂm" {0.0264 mm) @pnrmmmlu batween the F.'[ij: rlng ard I.:ruanng

cone,

LAY BT REET  Sitafiy D ELETES . A f-;. émw M gL rvfi'

| J&Mﬁr A—?&f .

il fm oamﬁmﬂ
1
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WHEEL AXLE AND DRIVE COVER
Reassambly . , . Cont'd

7. Fit the corract snap ring to its groova in tho whes axle.
8 Carry out ilems in operation A/,
8, Replace the eipcyelic unit #s desoribad in operation 8A/T,

AXLE SHAFT OUTER 0OIL SEAL

Removal and Replacement

1. flemove the planetary carrier inner bearing cup as stated in vaarstion BA/7,

2 Remove the axla shaft outer oil seal,

3. Apply a thin coating of “Well Seal” to the bore of the axia housing and fit the naw oil seal using taol MF
2646 and 500 handie,

(BASI1)

AXLE SHAFT HDUSING
Remaoval and Refitting

1. Drain eil from the centre axle housing.

(BAS1E)

2, felease the brake pull rods, hand brake cable {singie brakes only) and return spring, | dus! brakes are fitted
disconnect tha parking brake sctuater rod at the aross shaft,
4. Jack up the machine and suppore it on rail trolley 270,
q. Ramove rear whesl,
5. Support axle housing on trolley jack.
£. (Fig. 15} Remove the speedometer gearbos. Left hand shaft hausing only,
7. If the right hend shaft housing s to be removed thae differgntial lock lever can be rernoved for aase,
8. Remave the nuts and bolis which hold the axde shaft housing to the centre housing.
9 (Fig. 16) With the axle shaft housim; supportad by the jack manoouvre tha complete axlo housing clear of
the trasior.
10, Ta replace the anke shaft houslng, reverse the above procedura and refill the centre axle houslng with o

regommendad ofl,

LEFT HAND DIFFERENTIAL CARBIER PLATE

-Removal and Replacement (BA713)
1. Remove the axle shaft housing a5 described in operation 84/12..
2. Siand the axle shaft housing on ond,
3. {Fig. 17} Ramove the two countersunk screws which seclire the carrier plate 10 the housing,
4. Lift off the carrier plate complete with bearing cone,
B, Remove the inner ‘0’ ring from the housing,
6. Aeplacement is a direct revecsal of abova procedure using a now "0° ring.

LEFT HAND DIFFERENTIAL CARRIER PLATE BEARING CONE

Removal and Refitting (8A/14)

1. Remove the laft hand differantial carder plate as described In oparation BAS13.
2. (Fig. 18) Remove the bearing cone using toel MF 100 and 200 - 3,
3. [Fig 19) Replace the baaring cone using tool MF 197 and 187 - 2.
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RIGHT HAND DIiFFERENTIAL CARRIER PLATE

Removal and Replacement (BA/15)

Hemove the axle shaft housing asdeseribed in operation BA/ 12,

(Fig. 20) Drive aut the rofl pin securing the differential lock shifter fork to iis shait,

Remowve the two screws securing the carrier plate to the axte housing,

(Fig. 21) Lift off the carrier plate complets with bearing cup, differentisl shifier fork and copher,
Heplacernent s a reversal of the abows procedure,

Bl pe

RIGHT HAND DIFFERENTIAL CARRIER PLATE BEARING CUP

Hemoval and Replacement (8A/16)

T.  Remove the right hand diflferential carrier plate as described in operation 84/ 16,
2, Remove the shield from behind the bearing cup,
3. - Remove the biearing cup using tool MF 1105, 1105/1, 1106/7A/1 and 1105/7A/2. Adjust the bearing pre-

load = deseribed in operation BAS21.
A {Fig. 22} Fit new shiefd to the sarvier plate.
8. Heplace the bearing cup using sool MF 1185, T105/7, 1105/7A/1.

DIFFERENTIAL CASE ASSEMBLY
Hemoval and Refitiing (BA/17)

I. Remove the left hand axle shaft housing as described in operation BAMZ |
2 Insert a suitahlée bar into the differential case assembly, then manoeuvre the dllfamanaI assembly out of the

centre housing,
- A Replacement is a reversal of the removal procedure. Align the splines on the diffarentisl gears aml the axle
shafts.

LEFT HAND DIFFERENTIAL BEARING CUP
Removal and Refitting (BA/18)

L. Remove the differential case as describod in operation 84/17
2. (Fiy, 23) Remova the bearing cup using tool MF 1105, 1106 - ZA/1 and 1105 - 2A/4,
3. {Fig. 24) Replace the bearing cup using tool MF 1105, 1105 - 2471 and 1105 - 24/4.

RIGHT HAND DIFFERENTIAL BEARING CONE
Removal and Refitting (BA/19)

1. Remove the differential case assembly a5 describod in oparation 8A/17, .
2 (Fig. 25} Assemble wool MF 558 and 566 - 2A/2 and withdraw the bearing cone from the diffarential case,
3. (Fig 26) Replace the bearing cone usipg MF 267,
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DIFFERENTIAL CASE
Disassembly and Reassembly (84/20)

| Remova the differential casa sssembly as stated in operation BA/17.

2. (Fig 27) Remova the sight balts from the differantial case assembly,

3. (Fig. 28} Lift off the differential lock coupler cap (1) and casing (2).

4 Lift out the differential gear (3), theust washer (4), cross Joint and pinions assembly (5) with thrust washers
and finally remova the remaining diffarential gear and thrust washer,

B, Toresssemble, reverss the above progedure.

NDTE Al components sheuld be examined for scoring, chipping or wear. Any component shiowing signs of
wear should ba renswad,

When reassainbling the differential case, ensure that the markings on the caze are aligned.

DIFFERENTIAL BEARING PRE-LOAD

Adjustment (8A/21)

NUTE This operation must be carried out whenever the differential unitis dismantled or when the haarings are
replaced, Swrvice tool MF 245 D will bo requirac),

1. Pre-doad must be adjusted with the ditferential asssmbly and ﬁ"m left hand axle shatt housing assembly
fitted to the centre housing. Remove the right hand axle shaft housing as stated in aperation 8A/12,

2, Remove the carrier plata a5 describad in aperation BA/13.

3. Remove the carrier plate bearing cup as describisd in operation BAS16.

4, Fit the bearing cup into the centraliser {2} (Fig. 29).

b, {Fig. 29) Fit tha guide {1) and centraliser (2}, of tool MF 246C, into tha splined differential gear.

G. Assumble the clamp bar {3} to the centraliser, with the pre-load adjusting bale fully slackened.

7. Position the clamp bar ends owver two of the studs on the centre housing and socura the bar with the two
special sleeved nuts {4),

8. Screw the two setting blocks {5} onto diagonally opposite studs on the centre housing as shown in Fig, 30.

9. (Fig. 31) Place the straight edge across the two setting blocks and measure the distance between the contral-

iser gatige pin and the straight edge. This distance is the shield thickness required behind the bearing cup,

Boearing shields are available in five sizes as Tollows -

Shield Thickness Means of Identification
ins it
0.029/0.031 0.737/0.787 No Dots
034/0.036G .Bad/0.914 One Dot
0,039/0.041 0.891/1.047 Two Dot
0.344/0.046 1.118/1.168 Three Diots
0.048/0.081 1.2456/1.295 Four Dot

10, Fit the required shield and the bearing eup to the right hand differsntial carrier plate a5 described in upera-
tion BA/ 16,

Ll



https://truckmanual shub.com/




https://truckmanual shub.com/




https://truckmanual shub.com/

Ll

Gt

=

———d




https://truckmanual shub.com/




et

&
£

https://truckmanual shub.com/

MF WORKSHOP SERVICE MANUAL 1457 0B7 M1 FART 8 SECTION A

DRIVE FiNIDN ASSEMBLY

Removal and Disassemhly (BA/22)

1. Drain the centre housing of oil.
2 Remowe the hand brake support pillar assombly from the top of the centre housing. Hemova centre anle

housing cover,

3 {Fig. 32} Hemove the spiit ple (1) from the shear tuke [2), then remove the shear tubs,

4, Romows the rear driva shaft (3).

b, Aemove the speedometer driva assembly as stated in operation BAS30.

. Aemove the six holts {5) and spring washars secoring the pinion housing (8}

Fi Screw tweof (he bolis inte the two tappsd holes in the housing then.extract pinion [7) from centrs hous-
g complete with locking ring (8) tab washer (3] huk {10) bearing housing {6} and bearings.

8. Releass tab washer (9) and unscrew locking ring (8) from the pinian (7), remove the tsh washer.

9, Slide the bub (4} bearing cone (10} and bearing housing (6} off the pinlon (9).

PINION INNER EEAH!NG CONE
Removal and Refitting (BA/23)

1. Remoue and dismantle the pinion as described in operation BA/S21.

2 (Fig 33) Press the inner bearing cone {taper roller bearing) off the pinion uslng mult-purposs bearing re-
miovwer(teplacer MF 200 - 25 with tool MF 200 - 23,

L feplace the inper bearing cone using adeptor MF 200 - 23 and tool MF 200 - 26,

PINION PILOT BEARING
Removal and Refitting

Aemove and dismantle the pinion as described in operation 8421,
Remove the pllot bearing snap ning (13 Fig 32).

[Fig, 34} Press ihe pilot bearing off the pinion using tool MF 200 - 23,
Replann the pilot hearing using tool MF 200 - 23,

Rafit the pilot bearing snap fing.

{BA/24)

oL -

DRIVE PINION ASSEMBLY |
Reassembly, Pre-load Setting and Refitting (BA/26)

1. {Fig. 32) Assemble the bearing housing (8}, bearing cone [10), splined hub (4), new tabwasher [B) and
locking ring (8) to the pinioen (7],

2. (Fig 35) Mount the pinion sssembly in & soft faced vice, then asssmble the GP 4030 pre-oad pouga as
shown, Adjust tha pre-load gauge to 18 - 22 nin. (0,207 - 0.249 kg.m.},

3 (Fig. 36) Tighten the locking ring tsing the 3160C spannier simultansously tapping the pinjon 1o centralisa
the bearing, Whon the pre-load is correctly set, tha welght on the gauge should just fall fraely under its own
weight

4. Secure the locking ring with the tab washer,

5. Fit the pinion assernbly into the centra housing, locating the pin on the bearing housing. Fit the six bolm to
hold the hearing housing in position,

G Replace the spesdormeter drive assembly as describad in Sparation BAS30,

T Replace the rear drive sheft and shear abe Tnto the centre housing,

8, Fit a naw gasket to the centre housing and replace the centre akle housing covar,

Lt Hefill the centre housing with a recommended oil,

H
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DIFFERENTIAL LOCK MECHANISM

Disassembly (8A/26)

L. Remova tha right hand axle shaft housing assembly a5 stated In operation 84/12,

2, (Fig. 37) With the differential lock levar removed lift up the rubber seal (1) and relesse the locknut (2]
securing tha actuator fork {3) o tha shaft [4). Fully unscrew the fork from the shaft, complete with its
locknut and rubber seal,

3. Remova the carrier plate as describad in operation BA/ 15,

4. Push the shaft (4) upwards and withdraw It from the axle shaft housing, complete with spring (5) washes
(B} sirclip [7) and Q' ring (8),

b, Examine shaft for wear or seoring.

DIFFERENTIAL LOCK MECHANISM

Reassembly (8A/27)

{Fig. 37} Fit a new "0 ring (8) 1o the shaft {4). IT the shaft has bean renewed, also fit a new circlip (7) and
washer (G].

Slide the shalt into the housing taking care not te damage the “0° ring. Refit the spring.

Refit the carrier plate as described In operation BAJS15.

Refit the axle shaft hovsing 2 stated In operation BAS 12,

Refit differential lock lever and adjust as stated in operation BA/28.

Fe

L

DIFFERENTIAL LOCK
Adjustment 18A/28)

1. (Flg, 37) Lift up the rubber seal (1) covering the actuator fork locknut (2). Slacken the locknut then rotate
the fark (3} out of engagement with the lever. Fully unscrew the fork from the shaft (4) co- plete with its
locknut aned seal,

2. Clzan and degrease the threads of the actuator fork and the shalt,

3. Apply asmall guantity of sither Loctite Grade “A" or "AV", or Casco ‘ML 15 to the threads of the sctustor
fork, then screw the sctuator fully Into the shaft. Unscrew the actuator foric until it will sngage the end of
the differential lock bracket with the lever in the fully forwerd position, Fully tighten the locknut and
push the rubber seal into place.

DIFFERENTIAL LOCK OPERATING BRACKET

Removal and Refitiing e

t.. (Fig. 38) Remove the Differontial lock lever (1) by removing the split pin (2), washor (3) and sliding the
lever off the shafi,

2. Drive out the pin (4), remove the shaft (5) and lift the operating bracket clear. The shaft (B) can now he
retmoved.

3 Replace ina reverse order of the above procadure.

SPEEDOMETER DRIVE ASSEMBLY

Removal and Refitting (8A/30)

1. {Fig. 38) Disconnect the speodometer drive eable (1) from thie speedometer and the gearbiox (4],
2z, Remove the centro axle housing cover,

12
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SPEEDOMETER DRIVE ASSEMBLY
Removal and Refitting . . . Cont'd

Boh W

L

Rermove tha split pin, shear whbe and main drive shaf,

Remove the guard and unserew the knurled nut (2} from the adaptor (3). Remove the gearbax (4],
Ramaove tha adaptor (3) from the stud (B),

Ralesso the whwasher (6), unscrew the two bolts {7) and Rf out the two halvis of the speedometsr drive
housing (8).

Remove the drive pinlen sssembly and the locking ring/drive wheel (2) as stated in operation BA/57
Replace the locking ring/drive wheel and the drive pinion as stated in operation BAS26,

Refit the speedomster drive assembly by reversing the above procedurs,

NOTE

A number is stamped on the arm of each half of the spesdomerdr housing., Thess numbers shaulkd |
matched up on regssembly.

BRAKE ACTUATOR HOUSING

Removal and Refitting )

1. Drain the transmission oil to the MIN mark on the dipsticlc,

2 Diszonrect the brale pull rads and remove the hrake return =pring.

4. Ramove the speedometer gearbox and guard (laft hand houwsing only),

4. (Fig. 40} Slacken the seiscrew (1) and stide the brake lever {2} off the tross shafi (3). Take care that tho
ket {4) is not misplsced,

8. Remove the bolt {5) from the oross shaft {3} and lift the cross shaft clear of the axle taking care not to
mispluce tha key {B).

6. {Fig. 41) Remove the brake adjusting nut (1) snd spacer (2),

Fil Remove the three bolts sscuring the actuator housing o the axle housing then it off the housing.

L Tap out the rubber bool

8. Only if necessary, remove the brake pull lever by removing the split pin and pushing out the pivor shaft

10, Refiiting fs & reversal of the above progedure.

NOTE

If removing the right hand brake actuator housing remove the Differential lever snd manoeivie the
housing complate with differential look operating bracket cleer of the tractor.

DISC BRAKES
Adjustment and Balancing (BAf32)

1.
2,
a,

Jack up the machine until both whesls are clear of the ground.

Dissngage the brake return springs and release the parking brake,

Measure the haight of tha right hand pedal from the flonchaard then apply & load of approximately

10 1b, (4.5 kg), Tha correct free travel is 2 5/8 in, 187 mm).

{Fig. 41) Adjust the nut if necessary, clockwise o reduce the travel or ahtidockwise o inorease it
After correctly sotting the free travel of the right hend pedal adjust the left hand pedal to match for helght
and chech that the latch will engzaa froely,

Aemave the jack then road test the machine with the podals lucked together, checking for binding or
pulling to one side.

"'WIE afwmg } a?f} wisd o G fl_?:{;e wir 186D 41,

13
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L.H. DISC BRAKE UNIT

Remaval and Refitting (8A/33)

R

Remove the left hand axle shaft housing as described in operation BAS1Z,

Remove the brako actuator housing as described 84/31, items 6 to B.

Remove the capriet plate as deseribed in operation 84/13.

{Fig. 42} Remove the brake components, marking them ag they are withdrawn to facilitate reassembly. The
ordsr of removal is: first Triction plate, first intorplate, second friction plate; second Interplate, third
friction plate, actuator unit, fourth friction plate, third interplate, fifth friction plate.

Check the friction plates for wear signs i.e. grooves ore starting to disoppear. Interplates should be replaced
whenaver new friction plates an.f fitted,

Refit in a reverse manner of the above removal procedurs,

R.H. DISC BRAKE UNIT

Removal and Refitting (BA/34]
1. Bemove the right hand axle shaft housing as described in operation 8AST2,

2. = flamoye the brake actuator housing as described in operation BAS31 itmes B to B,

3 RNemove the carrier plato a5 described in operation B8A/15.

4. [Fig. 42) Remove the brake components, marking them as they are removed to facilitate reassembly, The

order of remaval is: first Friction plate, first Interplate, second Friction plate, sscond intarplate, third frietion
plata, actuator unit, fourth Triction plate, thivd Interplate, fifth friction plate.

Chack the friction plates for wear signs i.e. grooves are starting fo dissppear. Interpattas should be replaced
whenever new friction plates are fitted.

Replacement is a reversal of the abiove procedurs,

BRAKE EXPANDER UNIT
Disassembly and Reassembly {8A/36)

[
2.
3
4

il

14

Aemowve the disc brake assemibly as described in operation 8433 or BA34.

{Fig. 43} rermave the two studs and nuts [A) securing the linkage to the expandar unit,
Remowe tha four springs (B, sepurate the two plates and remove the sbe steel balls (C).
Whaon the unit is stripped check the following points.

(a}  That there are po broken or damaged parts.

(b}  That the bronze friction dise surfaces and splines ere not excessivaly worm,

[cl  That the steel interplates are not heavily scored.

{d)  That tha putl-off springs between the actustor plates retain sufficient tension,

e}  Thatall bolts, ping and studs are In good condition.

Reassomhly is & reversal of the above procedurs,
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PART 8 SECTION B

DRUM BRAKES
(Parking Brake)
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PART 8 SECTION 8 ME WORKSHOP SERVICE MANUAL 1457 087 M1

DRUM BRAKES
{ Parking Brakes)

GENERAL

In addition to the normal service brakes, g7 indepandant wechanically operated parking brake systern can he
firted to the: MF BOB Trastor Digger Losder,

The parking brake system consisis of two Girling typo druin bivakss, actuated by hand levar conirol via an
arrangoment of connecting rods and lndkage, see Figd,

When the parking hrake fever is spplisd, it enoages with & pawl which serves to lock thu parking brake rmechanism
on. To ralease the parking brake release the hand brake lever. Thic will cause the tocking pawt (o disengane from
the parking brake lever, thus allowing the parking brake mechanism to be released.

The drum brake assomblies are Giding twe shoe, Hoating cam, double acting units with a iotal lining area of
108 5. io. [B96 5q, um). The size of sach brake shoe is 14 in, « 2 In. (35.8 % 50.8 cm),

DRUM BRAKES

Adjustment (88/1)

L. Raise the rear of the machine untll the sear wheels are clear of __th'e groni.

2. Ensuro that ail shafts and pins wark fresely, Check that the'brake pedals coms up sgainst their stops

when (e parking brakes are ot

Move asids the adjuster cover on the back-plate,

4. (Fig. 2) Insert 5 scrowdriver through the hole i the backe-plate and lover the clicker sdjuster 1o expancd
the shoos jii the drum, by tming the stanwhael: lockwise on the B.H. wheeb and anti-clockwise on the
L H. wheal, Continue to o e adjuster ontil the whests are locked.

3. Slacken the adjuster by six to cight olicks, st which paint the whesls should spin fresly.

6. Ensure that the brakes sre svanly adjustedd.

L

WARNING

Do not adjust the parking brakes by altaring the lungth of the opevating rods. The shoes anly nust bs
adjusted i the deims. =

BRAKE SHOES

Renoval and Refitting (86/2)

Excessive traval of the parking brake fevar, or failure ol e parking brake to hold tha machine stetionary on an
incline, inuicates that tho hraice linings are excessively or unevenly worn or possibly contaminatod with il
of Oreass.

Whar thast sy mptoms hecoms gvident, the brake shoes and linings should be axaminad, [T the linings are worn
i within 1715 in. {1.59 mm) of the shos face, they should ba renaworl.

Whern fitting replacement shoos usy only genuine spares of spproved quatity. I varizd lining materiats aro wsod
it will be difficull 1o sehieve a satisfactory braking balance.

L Jaek up the rear of the maching untit the rear whests are cloar of the ground, Fermove the whesl and
brake drurmn, -

2, {Fig. 3} Remove the shoe retuen springs and tha adjustor.

4. Remove the retainer springs and cups by prassing the cups down and twening,

4. Remowve the brake shoss,

5. Heassemble in meverse order and adjust as deseribed in operation 8871,
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ME WORKSHOP SERVICE MANUAL 1457 087 M1 PART 8 SECTION B

BRAKE SHOES
Hemoval and Refitting . , . . Cont'd

G, On reassembly, 1| 7% advisable o smear a light application of white gresse o petrolesm jally 1o the pluot
josts and adjuster thread,

Mote

Take care not to alter the adjustmont of the steady posts as thess are presset an manufacture.

COMPLETE DRUM BRAKE ASSEMBLY
Removal and Disassembly (aB/3)

1. Securely wedge the front axle between the axle support and the asle beam in order to praven the
maching 1lting, '

2. Place a jack under the centre axle housing and raise the machine untl the rear whesls ars cloar of the
ground, Place suitable stands or supporis under the rear axie. Remave the wheel and brake dium.

3. (Fig. 4} Ramove the springs {anchor pin to shoo) and remove the anchar pin plate (1),

4.  Remove the shoe retaining springs (2), cups {3) and pins (4],

5. Hemoue the brake shoes (5], adjuster (6) and spring (7). Separaie the shoes from the spring.

6. {Fig. 5} Disconnect the parking braks actuating rod from the parking brake linkage by mmoving the
split pine (1), weasher (2} and clevis pin {3).

7. Hemovg the seiscrew (4) from the brake actuating lever (5).

8. Suitably mark the gpicylic unit to facilitate reassembly snd drain the oil From the epicyelic unit,

9. Hemove the bwolve bolts, nuts and washers and [Tl the epicyclic unit, complata with porking beake
cruss shaft, away from the machine.

19, (Fig. B) Remove the bolt (1] from the cross shatt (2) and remove the shaft, taking care not to adiploce
the kay (3).

11, Dismactle the epicyclic unit as described In operation BAJ2, items 4 W B inclusive.

12,  (Flg. 7) Remove the whesl azle (1} from the drive cover (2) as doscribed in operation 8AD leme
3 to B inclusive,

13, Maric the drive cover (2] to the brake back-plate (3} and the back-plate to the oil catcher {4). Femoue
the eight bolts and Nifl the back-plate from the drive cover.

14.  Remove the spring and washer from the brake camahaft remove the camahafi.

15, RAemove the steady posts, onchor ping and washers Trom the back-plate.

COMPLETE DRUM BRAKE ASSEMBLY
Reassembly and Refitting

(8a/4)
1. Fit the steady posts, anchor pins and washars o the back-plats.
2. Fit the camshaft into the back-plate and refit the washer and spring to the camshaft.
Henew the gaskel bawween the oil catcher and drive cowver, align the marks on the drive cowor snd bagk-
plate and the back-plate and oil catcher, Aepiace the eight bolts to hold the assembly togathar,
Reassemble the whool axle and drive cover assemhbly as described in operation 84710,
Heassemble the epicyclic unit and rofit to the whvel adls as desciibad In operation BASS,
(Fig. B) Ralit the parking brake cross shaft {7) 1o the brake actuator, ensuring that the key |33 s correcily
located, Lock 1he shaft in place with the Bolt (1),
Reaneyw the gaskor between the axle shaft housing and planetary ring gear. Fit the ring gear {chack tha maiks
for correct alignment) 1o theaxle shaft housing, The step in the ring gear must faoe OUTWARDS,

B. Fir a new gasket between the planstary ring gear and the epicyclic unit, atign de unit correctly and fix
to the planstary ring gear and axle housing, Replace the bolls, washers antd pols (o bold the unlt sscuely
in-placo,

3. Locate the parking brake cross shaft in the agtusting bve . Helit the yrob screw To the actuating laver,

1. {Fig.8) Connect the parking brake actusting rod to the psking broke linkage with the clevis phy,
split pirv.and washer,

FEeE W
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COMPLETE DRUM BRAKE ASSEMBLY
Reassembly and Refitting , . . . Cont'd

11, Replece tha brake shoes and springs ond retain them inplace with e pins, springs and cup,

12.  Heplaco the brake adjuster, correctly aligned with the hole on ths back-plate.

V3. Replace the anchor pin plate and springs.

14, Refill the epicyclic unit with the recommended grade of ofl up to the correct level,

13. Replace the drum brake and wheel, oil the throads of the wheel nots and tighten with 2 tornue load of
180/200 Ik ft 127,3--27.7 ka/m).

PG, Adjust the brakes as described in operation 88/1

17, Lower the machine 1o tha ground and, remove the wedges from betwesn the frant sxle beam anel front
axle support,

PARKING BRAKE LINKAGE
Removal and Replacement (88/5)

b Before starting the removal of the brake linkage, ensure that the whesls sre securely choegked and that
the maching cannot mowve,

2. (Fig, 10) Hemowve the split pin and withdraw the clevis pin {1) which secures the R.H. rod assembly (2)
1o the parking brako cross shafi

3. Remove the plit pin and clevis pin {3) which socuros the B.H. rod assembly (2) to the brake actuator

shaft (4). Remove the rod assambly,

Romove the L.H, rod assembly in the same manner.

Remove the two bolts, washers and nuts |5) securing the handbrake bracket () 1o ihe support (7).

Remaove the handbrake and bracker,

6. Hemove tapwr pin (8] and separate tho handbrake (9] from the cross shatt {10).

7. Slacken the setscrew  (11) and slide the brake lever (12) off tho crass shaft (10). Take caro that the
leey {131 is not misplaced,

8. Homove the bolt (Td4) from tho eross shafo (4) and lift the: cross shaft clear of the axle, taking care not
to misplace the key (18],

9. To replace the parking brake linkage, ieverse the sbove procedure.

=

n

BRAKE SHOE RENEWAL

Chucle the condition of the brake shoes and linings at frequent intervals, Whan the lnings bscome worn ta
within 1/16 in. {1,569 mm) of the shoa face, new or reconditionsd shoss and linings should be fitted..

To fit ntw ar recondifioned shoes and linings, refer to operation BE/S 2.
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PART '@ SECTION A MF WORKSHOP SERVICE MANUAL 1457 687 M1

HYDRAULIC SYSTEM
GENERAL

The hydraulic sysiem on the MF 500 Tractor/Digger/Loader consists of the following componenis:

s,

Fig. 1.

Hydranlic ol resemecin

Incarporated i the el hand side frame of the loader.
An oil fevel indicator 15 flited 1o the outside of the
vertical pival post,

2, Filtm Situdted on theinside of tha lefl hand side fiame, just in
front of the roar axle

3. Gear Pump Driven directly by the enging rrankshaft and Tited at
the front of the machine,

4, Two spool control valve Muounted on the left hand side frame,

Twao double acting T rams

. Two double acting bucket rams

. Geven spool conkrol valvs

Fltted between the base of tho liff arms and tho vectical
pivot post. One each side of the machine.

Fitled to the Loader-side frame sl the bucket transfer
link one each side of the machine,

Mounted forward al the main Trame. Dlvoeily in front of
Lhie rever e OpETETOES SR

H. Rotary aciualor Mounied -at the rear of the main frame. Actgatos the
sleww of the digner.
A, Clamping cylinders Firtad on the rew frome. When activated clamps

complete digge:s 1o fram

110, Stabilizer cylinders Housed T the main Trame and independontly operated,

11. Boom tam Fitied mside the boom. Raises or lowers the boom.

12, Dipperstick ram Rod side is fitted o the dipperstick and head side i
fitted 1o the booin.

T3, Bucket ram Mounted on the dipperstick. Crowilt or dumps the

bucket.

Hydraulic ol is drawn from the reservain theiouogh the filter by means of the engine driven gear pump. The oil
then is pumped o the two spool control wilve @t & pressure of 2500/2650 s, (1767 1863 kylsgeom),
Fraen the tweno spool valve off can he directed (o either the lift rams or the bucket rams, depanding on which
contral lever 15 operated. i both levers ars in neutral the ol passes tirough e open centos of the contiol vihe
and returns to the reservoir. When @ digger is Mtted il Is circulated via tha pressure beyvond port o the digger
seven spoal valve. From the seven spool valve oil can be directed o any of the seeon services g roeduined.

The reservcir Tor the hydraulic oil iz fncorporgted in the L. H. side frame. The filter cap, which [s situated
on the tap of the LH. vertical pivet post, has also buitt into it o braather/cleansr which should be cleancd overy
B0 howrs.

On the underside of the roservoir 5 a double drain plug. When the centre plug is removed it will allow ail
o drain out to & level at which the oil filter element can ba changed without draining the ontire reservoir.
When the large pluy is removed the entire system will b drained.

A visual oif lewel indicator is located on the outside of the left hand vertic pivod prast,
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HYDRAULIC FILTER

General

Oil is drawn by the pump friomn the reservoir through a fitter which i3 Frted on the side of the ressrvair.
The alf flows into the filter through the Tntake orifice. |t is then drawn through the paper glement, thraugh
the inner mesh fiiter, down into the lowsr part of the canister and out through the lower discharge nrifice:

The filter is designed 1o ramove fareign mattar from the hydraulic oi!l, correct maintenance of the filter i
thelefure § necEssity .

The element should be changed sfter the fiest 18 howrs work and agdin-atter 4045 hours. Thorealier the
glement should be renewed gyery 200 hours.

The HHer iz a tull Now tvps with @ paper elamaent. The rarod efficiency Is- 12 microns at 5% with a cur off
af 30 migrons,

FILTER

Removal and Replacement

1. Drain hydraulic fiuid from raservir,

1 Fig, 2 Remove the hydraulic oil filter securing boit and nur {1).

3. Slacken the two main suction hose clips {2} ood pull the hose off the filter,
4, Pull the complete filter unit [3) from the frame,

5. Replzcement I3 a direct reversal of the abova procedire.

Whan replacemant is complete refill the reservoir with a recommendid il

FILTER ELEMENT

Removal and Replacement

1. Extend all ram onits 1o the fully open position.
Hemove the inngr desin plog and drain off the smount of Fgid that this plug will aliow [approx 374 qail.

3.4 litre.)
3. Remove the filer sueass panel from the floorplate in the cab.,

B

4. (Fig. 3}, Clean then remnove the filter canister cap (1) by unserewing the handle (2],
5. Hemowve filter elemsnt (23] insert new element and replace canister cap, Fnsire that the gasket (4) between

the cap {1) and container (9] & in good condition.
H during changing the Tilter eléiment, the miesh assambly 15 Bloclked and roquires cleaning, procecd as follows:
. Ramove. the main deain gplog snd deain remaining il from reservolr,
. Unscrew wing vl {B) amd remove washer and cap (7).
Withdraw mesh assembily (8] and clun in pamffin,
Wipe oot insiche of canister (5) with & clean, non fluify cloth,
. Replace rmesh (B) washer and cap (7} and wing nul ().
. Replace Tilter glement [3). and cover (1)
. Emsure that the reservair is refitted with a recommended oil befors starting the angiriz.

N o s —
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HYDRAULIC PUMP

General

The main hydraubic pumg is inoumtod at the front of the machme and connected by a drive shaft to the engine
crankshaft. The pump output is 23.8 imp. gall./min, (10818 litres/min.) at 2000 enging rpom. andl 8t & pressuore
of 2600 p.s.i.

Tha direction af the pump rotstion is clogkwise when viewed from the front of the machine

Oil is drawn from the roservoir situated in the left hand loader frame into the pump through the larger {suction)
port, 1L s then carried round by the gears to the smalter (pressurg) port and up to the loader conteod valve,
The pump gears are supplisd #5 3 matched pair and should only be replaced 85 such,

Tha pump geals are supported by bronza bushes in the bearing blocks. The bearing blocks akso ot as pressurised
wear plates against tho gesr faces. Oil from the pressure side is forcesl hehind the blocks, via the cut oul scotion
in the blocks, thus pushing them against the gears to take up any wear. A small deilling in esch Black allows
lubricating oil from the bushas (o refurn to the folet sibe of the pemp

HYDRAULIC PUMP AND PUMP DRIVE SHAFT

Removal and Replacement {8e/1)

1. Raise the lifvarms and place ram stops in position.

2. Bemove front grille completely.

3. [rain the hydraulic systen By remoying the lerge drain plug o the undoeside of e resirvair, into & suit
able recaptacle.

. Disconnect the suction sl pressure hoses trom the pump dnd iy the el of the hoses.

- {Fig. 2). Remove the twa pump socurring bairs. (1],

. Slide the pump splinsd drive gear out of the driva shalt (2)

- Insert tool Mo, Ml 347 into the splined and of the drive shatt and extract the shaft by Lueniing irea ehock

-wite direction,
. Lift the drive shaft clear af the machine.
9, Heplacement is a revirsal of the abave procodur,

= o o=

=

HYDRAULIC PUMP

Disassembly (ac/2)

. Remove the pump from the machine oy deserild (0 operation 20T,
2. Clean the sxterior of the pump, then using 2 sharp tool mark the front plate, by and back plate to facilicate
reassermbly,

3. {Fig. ). Remove the asight binlis (1] which hold the three secllons of the pump together. Lift off the gnd
section (2.

« AFig. 4 ). Remova the two nylon backing washers [1), fobe seal (2) and “0° ring (3

. {Fig. 5). Hemove the bearing blocks trom the pump body,

. {Fig. B). Siide the gears out of the pump body.

Homove the frant plate, nylon backing washar, lobe seal and 07 dng,

Extract the two rumaining bescing blocks from the pump body

CO st Th

HYDRAULIC PUMP
Heassembly fac/al

1. Ensure that all parts are perfecthy glean and In good condition. Lybricate them with the ol to be used
in the pump.

20 Fit & new wiger seal into the drefve and plate. Pack the cavity between the ssaling lips of the scal with
a high melting point mineral grease.

3 {Fig. 7). Fir the first pair of bearing blocks (1) inte the pump body: {2).
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 9 SECTION

HYDRAULIC PUMP

REASSEMBLY ... Cont'd.

NOTE:
Whan fitting the bearing blocks, the cut out sida of the bushas muss foca the pressure side of the pump,

4. Replace the pump gear {3} into the pump body.

5. Fit a naw "0 ring (4], tobe seal (5) and back up washers {6} betwasn the pump body and the drive snd plate.
Fit the drive and plate (7) to the pump. Whan fitting tha and plate over the pump drive shaft, use extrame
fare to ensure that the wiper sasl in tho end plata iz not damaged, Replace the civclip to hold the wipar
seal in place.

6. Fit the second pair of bearing Houks {8) into the putnp. Tha eut out sida of the bocks musl face tha pres-
sure side of the pump.

7. Fit new ‘0" ring (9) seal (10} and hack up washers (17) betwesn the pump body and end cover (12}, Fit
the end gover to the pump and replace ihe eight bolts 10 hold the pump seetions tagether. Tighten the
bolis with @ torgue loading of 32--36 |b. & (4 7408 kg.m) in & diagonal sequence to pull the pusmnp to-
gather squarely,

8. Poura small quantity of hydroulic oil into the poris and check the pump freadom of rotation.

8. Heplace the pump as describad in operation 5C/1,

HYDRAULIC PUMP
FLOW GHECK 9C/A

1. Check that the hydraulic ol iz up to the corrist level.

2. Operate the loader system to bring the hydraalic oil temnperaiure within the operating range.

3. Paise the loader arms and position ram stops on the HF rames,

4. Reloata any residual pressure by aperating the control levers,

5. [(Fig. 8). Removs the radiator grille, disconnest the pressure hose from the pump and connect the Aow motey
into the circuit a5 shown. The circuit is now eontinuous, Chewk all connections for tighiness,

G, Start the engine and allow to idle untdl the hydraulic ol has filled the circuit. Inoreass the sngine spacd ta
2000 r.p.m. and check the flow reading as indicatad on the flow meter, The How should he 23.8 imp.gall./
min. (108.19 litrez/min.)

T A the flow rate is lase than 80°% of the specified flow rate, the hydraulic pump should Be serviced or renawad.

8.  Afwer checking the flow rata, stop the enyine, relegse any rasidual pressure in the systeim and disconnact tha
flow meter from the systom.

8. Feconnect the hose to the pump, raplace the grifle and remove the ram stops.

o
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 FART 9 SECTION E

SEVEN SPOOL VALVE
Aemoval and Replacement
Reassembly . .. Cont'd
Note

All "D rings must be renswad svery time the block i dismantied,

B

Fit the outlet end cap (5) over the last section,

Fit the nut {2) and washer (3) 1a the apex te boit (4),

4. Fit the other two tis bolts (1) through the assembled segtion and fighten to & torque of 20025 Ih. it (2.7a/
3.48 Ka.m.).

5. Tighten the nut on the spex baolt to 36/65 b, i (4.84/7 60 Kg.m.),

6. Replace onto maching as described In operation 9E /1.

Note

Each woarking section, nocessary, should ba dismantted and rebuilc individually to ensure worrect re-
assemibily,

B

WARNING

Before refilting the valve to the machine re-chack to engurs that the sections are in correct looations and that the
relief valves are correctly placod, Incarrectly replaced relief valves will cause inetficiency and serious dmmags to
tha mashine.

STABILIZER SECTION
Disassembly and Reassembly (9E/4)

1. {Fig. 13} Bammowe the valve from the machine a3 stated in operation 9Ef,

2 Dismantle the valve as stated in operation 9E/2 until the required saction is reached.

3. Unscrew the cap (1) and withdeaw the sposd (2) complote with bush [3) and '0° ring (4],

4, IF a furthar breakdown of the spood is required remove the screw (5], washer (6], spring (B), sleeve {7} saxd
washer [9),

Remove 'O ring (10} from valve body,

Remoye the check valve assembly and extract the seat (11) and spring (12).

Aemove the ‘0" ring (13} and back up washer (14) from the valve body (15} then remova the ‘0 ring (18]
and back up washer [17).

B.  Check all parts for wear. If any scoring hias taken place the spoal and section will have to be replaced e fhay

Noom

ars matcherl
8. When reassernbling rengw all '0° rings and back up washers.
Note

When 1eassermbling the check valve, ensure that: the "0 rings are on the pressure side. Fit them to the back
up washer which has one side pre-shaped for the '0°ing to seat into.

BOOM, DIPPERSTICK AND BUGCKET SECTIONS
Disassembly and Reassembly (9E/5)

Fig. 14 Dissssembly and reassembly of these sections is exactly the same as the disasserbly and resssambly of
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SEVEN SPOOL VALVE
BOOM, DIPPERSTICK AND BUCKET SECTIONS

Disassembly and Reassembly

the subllizer section operation BE/M, axcept that these sections have included shock valves {1} of varying pres-
sures, If these are removed It should be ensured that the valves ara refitted lnta the correct sections with new ‘07
rings.

SLEW SECTION

Disassembly and Reassembly (9€/6)

1. {Fip, Y5} Remove the valve from the machine as stated in operaticn 9E/1.

2. Dismantle the valve as stated in operation 9E/2 untll tha required section is reached,

3. Unscrew the cap (1} and withdraw the spool {2) complete with bush {3) and ‘0" ring {4},

4. Remave the screw {B), washer (61, spring (7), stesva (8) and washer (9.

B, Uneerew the plug (10} end ramove the nylon ball {11).

a. Unscraw the clevis (12) and remove from the spool. Remove the nylon ball (13).

Mote
On later sections the spoal is manutactured in ane pieco and the nylon anticavitation balls have been re-
moved,

7 Hemove the shock valves (14) and (15).

8. Remove the "0 ring (16) from tha saction body [17).

8. Ramaove the check valve {18) then extract the seat (18] and spring (205,

0. Remaove the ‘0" ring (21 ) and back up washer | 22) from the valve body (18).

1. Check all parts for wear. The spool and section budy are a matched pair, i any scoring hiss teleen place bath

parts will have to be renewed,
2, When reassembling renew all ‘0" rings and back up washors,

Note

When reassambling the check valve, ensure that the 'Q" rings are on tha pressurs side, Fit them to the back
up washer which has one side pre-shaped for the '0° ring 10 seat inta.

CLAMP SECTION

Disassemhly and Reassembly (9E/7)

T. Remave the valve from the machine as stated in oparation GE/1.

2. Dismantle the valve 22 stated in operation 9E/2 unti] the required section 1s reached.

3. (Fig. 18) Remove the cap (1) and withdraw the sponl (2] complete with bush (3), '0° ding (4) and detent
methanizm,

4. If neceseary the datent mechanism tsn be remeved from the spool by unscrewing the spocl screw (14, re
maving the spring cup (15), spring [16); stroke controf spacer (17) and spring plate (1B).

MNote
It the spool scrow is removed it will be seen that inside the spool Is 3 small seraw, DO NOT REMOVE THIS
SCREW. IT IS LOCTITED INTO POSITION,
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MF WORKSHOF SERVICE MANUAL 1457 087 M1 PART 9 SECTION E

SEVEN SPOOL VALVE
CLAMP SECTION

Disassembly and Reassembly . . . Cont'd

Remava the plug (5) and stide plunger (6} out of tha body.
Remave the plug (7} and withdraw the spring {8) snd plungse (8).
Withdraw tha lock out seal |10 cornpléte with ‘07 ring {11).
Remove the plug (1),

Remove the '0° ring (13} from the bady,

Reassembly 15 a rovarsal of the ahove procedure.

e L

Mote
Al 'O vinigs should be renawed on reassambiy.

ANTI SHOCK VALVE
General (9E)

Theeanti shook valves can be stripped down and adjusted to the raguired pressuvs by elther inserting or removing
' stims 1T the valvn fails it must be renowed as a complete item since the component porks ore not seoviced fmdivi-
I dually. To dismsemble a valve procaed as follows (—

1. (Fig 17} Hemowa the circlip (1}, extract the spring retainer (2], spring (3} and the ball and retainer assern-
bly (4).

2. Unscrew the towsr half of the valva bady (B}, remova the seat (6), spring (7], ndjusting shimes {8) and guida
{5 from the body (101,

3 Aeplace ina raversa order of tho above procedurs.

S

e

[ 1

i T e ——

P

| 9, S0B TT @-m{ﬂ%ml})
| e o T;waar W bt \ \?Q‘?fﬂ . MM’
z + Jofmit ey J}LM. T "
I ME (8ot ﬂ?«ﬁfﬁe'

[
Fel & L




https://truckmanual shub.com/



[

https://truckmanual shub.com/
MF WORKSHOP SERVICE MANUAL 1457 087 M1

PART 9 SECTION p

TWO SPOOL
CONTROL. VALVE



https://truckmanual shub.com/



oG

e

https://truckmanual shub.com/

Mt WORKSHOP SERVICE MANUAL 1457 087 M1

CONTENTS

TWO SPOOL VALVE, Removal and Feplacemsnt (9D/1) -
TWO 5POOL VALVE, Disassembly {9D/2) - -
TWO SPOOL VALVE, Reassembly (9D/3)

MAIN RELIEF VALVE, Pressure Checking (9D/4)

PART 9 SECTION D

Page

400 = T N N



PART & SECTION D

https://truckmanual shub.com/

LIST OF ILLUSTRATIONS

Fig
Fig
Figy
Fig
Fig
Fig
Fig
Fig

o=l h T L Gl kS —

GENERAL ARAANGEMENT OF TWO SPOOL VALVE

RESTRICTORS, Remaved 2 o o O TR S A e o S
MAIN RELIEF VALVE AND CIRCUIT RELIEF VALVES, |dentification .
CHECK: VALVE, Romoved |

TW3O SPO0OL VALVE, Breakdown

SPOOL WALVE HANDLE, Breakdown

RELIEF WALVES, Prassure ldentification

MAIN RELIEF WALVE, Checking

MF WORKSHOP SERVICE MANUAL

1457 087 M1

Facing
Paps

LS 1 B B R~ S T



—r

https://truckmanual shub.com/

PART @ SECTION D MF WORKSHOP SERVICE MANUAL 1457 08/ M1

TWO SPOOL CONTROL VALVE

General

The twio spoil control valve which is mounted on the L.H. side frame, receives the ail from the pump and-disecis
it thraugh any one of the four ports to the loader 1ift rams and buckel rams.
Incorporated in the controbvalve are the following valves;

Main Reliof velve setat 2,500 2,650 |bs in® (1757 1863 kg cm’)
Shock Reliet valve bucket ram head side st at 3000 s /in2 (2109 kg am?)
Shock Rellet valve—bucket ram rod sde ser 4t 5000 1s/in® (351.5 kg cm?)
“hack Relief valve—litt ran head side set st 3500 Ibsfin® {246 kg cm?)
Shoock Relied vatvo—-lift ram rod side 8t at 5000 s fin? (351.8 kg cm®)

Oil enters the spool through the poit @t the bast ol the valve and is diected along the two gallesies. ©f the
contrals ari in neutral position the flow of oil is permitted 1o go straight through the open centre of the valve
and g back o the reservoic. If ane or both of thase services is being used the oil is.directed by Mmoozt
of the lever, 1o sither the Lucket rams oF the il rams.

I & =igger is fitted, oil is directed to the seven spool control valve through the pressare beyand porl inthe valve,

TWO SPOOL VALVE
Removal and Replacement g

l. Lower the bucket o the ground then prsare that the pressure has bioon relicved by oprrating the levers
baclowards aomd torwards several tinses.

2. Mark the tour supply hoses to tacilitate roassemibly then removes hoses from valve,

3. Discannect the mam supply mipe trom the Gase of the vl I & dligues 15 Tivted, also remove the digger feed
pipe tram the hase of the valve

4, Extract the three bolts which secure the valve 1o the main side leame then remove the valve.

5. When replacing the walve renew the gasker between the mgunting Al the sde frame, then reverse the abous
piocusy,

TW0O SPDOL VALVE
Disassembly 9132

1. Hemove the valve as stated in nperation 90/
2. (Fig. 2}, Extract the two rustrictors from the e TS
3. (Fig. 3, Exteact the main reliel valve (1], the buckit mm head side retisl wlve (2}, the Bucket ram o
side relied yalve [3), the iif1 rarm head sids reliel vabve [4) aed i ram o side reliel valveis)
4. (Fig, 4]. Extract the hoom check valve by ssralully unscrewing the check valve body [1). Hemove the
spring (2) then remowve actual valve (31
B. Unscrew the tour hus. head screws (4) and remove the side cover [4)
B. Carefully unscrew the chock valve body (), remoun the spring (/) and extract the chicck valve (B).
7. (Fig. 5). Unscrew the three sorews (1) which secue the mounting (2} o the tody {3} and remiove the
mounting. Cxlrucl Lhe centering spring stop (4).
8. Unscrew the centering spring screw which socures the detent mechanism o the boon spool (5] remiove the
detent mechanism (6] springeup (7] centering spring {B) stroke control spacer 19) and spring plate {10},
8. Unscraw the centering sorew (11} which holids the spring to the bucket spool (12], rowave the spring
cup {13), stroke contrnl spacer (14), centering spring {15} and spring plate (161
1. Bemowe the screws (17) and litt off the handle snd novers (18] and seats (19)
11. Extract the locking clips {201, remove the chain links (21} and withdraw boih spools from the by
12. (Fig. P6), If the hanlles are 10 be removed, mark the mating teeth on the handie shalt (1] ad the link 2.
13. Place a witable spanner an the cone nut (3) and onscrew the handle shate screw (41
14, Extract the wrew comgiete with '0° ring (5). Remowe the handie shatt assermbly complets with "0 iig (&)
15, Removy the link and cone nut (7) fram insde the value tody.
18 Repeat the process on the remaining handte



https://truckmanual shub.com/



A

https://truckmanual shub.com/




https://truckmanual shub.com/




e
i

i

https://truckmanual shub.com/




https://truckmanual shub.com/




i,

::\." it

oo

MF WORKSHOP SERVICE MANUAL 1457 087 M1

https://truckmanual shub.com/

PART 9 SECTION D

TWO SPODL VALVE
REASSEMBLY 8D/3

N

10,

11.

T2

Mota

1. Whan reassembling the two spool valve afl ‘'O rings and seals should be penewed,
2. Before roassombly ehack all pars for waar.

[Fig. 6]. Place the bucket spool link (2) and sone nut (3) inside the bady. Fit the handle assembly (1)
with new 'O ring (6], into place ensuring that the markings on both seis of toeth are matched, thas mrew
the pivot serew (4], complete with new “0* ring (5], into place. Repeat the process with the ather handle
and link.

(Fig. 5). Bafore iiserting the boom gpool (5] and budket spool 8] lightly lubricate them with hydraulie oil,
Ingert the spooly into their respective holes then attach them to the Hnks with tha chain links (21} and lock-
ing clips {(20).

Replace the undle end covars {18) using new seals (T8). Securo with the four serews (17).

Put the spring plate (18), stroke control spacer (14), centering spring (15) and spring cup (13) intn position
at the end of the bucket spoof, then sacure with the centering spring screw (11).

Assamble the spring plato (10, stroke control spacer (9), centering spring (8) and spring cup (7} at the end
of the boom spool thon screw the detent assombly (8) 1o the spoal with the detent screw going thrnugh tho
centre of the pre-assambled tems.

Position the cantering spring stop (4) over the end of the busket spoal.

Hsnm{ﬂ?a 3 0" rings in the valve mountings (2) and assembis the mounting to the body (3) with the three
soreiug (7],

{Fig. 4). Raplace tha check valve (8), spring {7) and cheek valve body (6), renew the 0" ring on the valve
body, Henew the five ‘0" rings which form the seal between the side covar and the body, then replace the
side cover {5} using the bolts (4),

Heplace the boom check valve (3), spring {2) and chesk valve body (1), rensw the 'O ring on the check
valva hody.

Replace the four eirewit raliel valves and the main relief valve, ansuring that they are fitted in their correet
positiens a5 shown in Fig. 7. Renew the ‘0" ring on each valve.

(Fig. 7). Refit the restrictors in each of tho ports connected 1o the ead side of the rams. The restrictor
with the largest hole dia. 0.205 m. (5 mml, is fiited In the lift vam port. The other restrictor with holeo dia.
0.125 in. (3 mm) isfitted in the bucket ram port,

Refit tho complute spool valve as dascribad in operation

KEY TO FIG. 7

1.

SR

Rellel Valve—\ain 2125 pusi. (149.% kolom®)
Relief Valve—Bucket Ram, Head Side GOO0 ps.a. {3515 kofern®) ~
Relief Valve—Bucket Ram, Bod Side o 3000 p.si. {2109 kglem2)
Reatief Valve--Lift Ram, Head Side 5000 p.si. {351.5 kglom?)
Relief Valva- Lift Rlam, Aod Side 3500 psi. (246 kgfem?®)

MAIN RELIEF VALVE

PRESSURE CHECKING B0/

1. Check that the hydraulic oil is up to the correct level .

2, Operata the lpader system to bring the hydraulic ofl termperature within the operating rnge.

3. Lower the bucket to the yround, Stop the engine and releass any residual pressure within the system hy
working tha loader control levers to and fro whits the engine is stopped,

4, (Fig. 8. Humove the plug and connect in ifs place gauge Mo, MF T48A and adaptor No. MF 148-9.

5. Start the engine and operata the bueket cantrol lover to erowd the buclet. Inuresse engine speed and crowd
the bueket again thus cousing the main relisf valva to blow. Record 1%‘3 pressure ai which ﬂl_e?relie{ valvo
blows, If the relief valve is sat corvectly it should blow st 2125°% pal. (1494 kg/em® —ghnfzm?).

8. If the gauge registers an invurrect pressure renew tha refisf valve. d
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PARI 8 SECTION E MF WORKSHOP SERVICE MAMNUAL 1457 087 M1

SEVEN SPOOL VALVE

General

The ssven spool contral valve s mounted Forward of the maln frame The seven ssrvices which operate the digger
are-controllod by the movemaont of the seven levors, The zevan spoals are shown on Fig, 1,

Key to Fig 1

x Left hand stabillzer B Dipperstick
£ Right hand stabilizer f. Bucicet

5 Boom T Clamp

4. Slew

Each service con be used in conjunciion with another, IF & service othar than the clamping servics is operated, the
clarmping service also (ecaives 3 boost of ofl to ensure that the pressure of oil fn the clamp eylinder is maintained.

il goes 1o the seven spool valve via the loader twio spool valve and is free o fiow through the block sfong the cone
ire galiery whicn zig zags thiough sach spool, When 2l the lovers are in neutrl, vil s free to flow through the

cenire gaflery o the return pipe and back to reservair,

The hvdraulic circuie s shown in Fig, 2,

Key to Fig 2

It Pressure Port 10,  Loader 2 spool valve
: Clamping seclion 11, Left hand Stabilizer
1 dacket section 12,  Right hand Stubilizer
1 iJipperstick section 13. Boom Cylinder
by Slew section 14,  Rotery Actiustor
1 BOTHn spciaon 15,  [Dbpparstick GCylindar
* l.eft hand stobilizar section 16, Hucket Cylinder
i “tight hand stabilizer section 17.  Clamping Cylinders

T Bor

Fig. 3 Shows the seven spoci valve with the boom spool in an operating position. [he mavement of the spnal has
blocked the centee gallary thus causing a bufld up of preossure in the gallery parsllel to the cenire, |1 i this oil
which operates tha senvice,

Fig A4 usteates the How of oll through the Stabilizer spool then out through the hoses fo the rams: When the
sgral 45 raisce oil i3 Fed to rod side and thoe stehifizer retracts Conversely when the spoal is raissd ofl js fod to the
b side and Lhe stabiiizer extends.

Key to Fig 4

1, Stahjlizer feer
2. Spool

3. Parallel Gallery
4, Check Valve

Fig 5 Mtlustrates the ol circuit Tor the boom, The lever is in & neutral position, the oil will thus be fowing through
the open ceéntre and not operating the service. Direct operated rolief valves ara incorporated in this socrion.
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MF WORKSHOF SERVICE MANUAL 1457 087 M1 PART 9 SECTION E

SEVEN SPOOL VALVE

General . . Cont'd
Key to Fig &5
1. Relief Valve 3000 Ibsfin® (211 Kg/am?)
2.  Sponol
+. Parallel Gallary
4, Cheek Vahie
5.

Boom Cylindar

6. Relief Valve 2750 Ibs/in® (193.3 Kgfom? )
Fig. & Shows the hydiaolic tinos betwoan the slew spool section of the seven spool block srd tha sctuator. The
service is not being operated thus ofl will ba flowing through the open centre and reiurning to the rezarvalr,

Key to Fig 6
L Anti-Cavitation Valve 4, Check Valve
2. Spoal 5. Chrcuit Relief Valve 2000 Ihs/in® { 1406 Kafom® )
Z Parallel Gallery 8 Aciuator

Fig. 7 The il circuil between thedipperstick ram and the dipperstick septfon of the seven spool velve Is shown In
this figure. The spaal is in an uperating position prossurising the hoad sids of the ram and retracting the dippor-
stick. The returning ol anters the valve thrgugh the upper pore and then to the reseivolr, The direct operpiod
relicf valves which are incorporsted in this ssetion are designed for operation on induced premures onty and ma
not main fine reliefs

Key to Fig 7
o Helief Valve 3000 1bsfin” (211 Kgiem?®) 4. Check Valve
r Spoat LR Dipperstick ram
A Parallel Gallery 6. Relief Valve 2750 Ibs/in® (193.3 Kglem®)

Fig 8 This shows the flow of hydraulic oil when the bueket i crowded, The spool is raised prassurblng the lowar
part which is connected to the head side of the bucket ram. Roturning oil is directed o tha ressali through
the upper port, Two idontical diract opoiated relief valves are incorpurated Into this circult,

iKey to Fig 8

L. Relief Valve 2750 Ibs/in® (193.3 Kgéem®] 4. Check Valve
2 Spoo! 5. Queket ram
A4 Paralict Gallery 6. Relief Valve 2750 Ibs/in® (183,3 Kglem®)

Fig. 9 The clamping section of the seven spool valve iz the only one fitted with o detent. This soction Is fivied
with & one way walve which allows oil into the clamgping cylinder but does not altow T¢ to reteln except whan the
spool is held in the detent position, Thiz section alse allows the clamping oylinder to be prossurlsad whan Eny
other section of the spool value is operated,

il entars the spaot vatve anrl travels alang the centro gallery. When any other service is opareted the centie gallary

s blocked, pressure builds up in the paratlsl galiery and the check valvo |s lfted altowing ofl through Into the

clamping cytinder,

When thi spool is oparated 1o clamp the unit, oil is diverted 1o the base of tie chack valve from tha canire gallosy.,
This lifts the check valve, sllowing oil ta flow te the clamping cylinder,
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SEVEN SPOOL VALVE
General ., Cont'd

When the spoal is held in detent, the build up of pressure in the paratlel gallery operates on the hasa of the plun-
ger whiich 1ifts the check valve from its seat and allows oil to flow from the cylinder ta the return pipe. The cross
‘drilling in the spoal itself is provided to allow a flow of oil along thecentre or "y £ay" gallery when this spool iz
held i detent this sllows other services 1o be operated when offsetting the diggar.

Key to Fig 9

i Uietent 4,  Check Yalue
z. Spool B, Plurger
3 Gross Urillings 8. Clamp Cylinders

Colour Code for Figs 3. 4,5, 6,7, 8 & 8

Red Pressurs
Yellow Flow
Bilue Mo Flow

SEVEN SPOOL VALVE

Removal and Replacement {9E /1)

1 [Fig. $0) Fetract the two bolts (1) and remove the indicator plate (2],

Z Termsowe the o securing bolts (3) and 1T the valve covor over tha valve handles,

i Tascnnnect the ol return pipe from the valve,

4 Desronnest the ol pressure pipe at the union under the laft hand wheel arch,

" Luickby connaet.the remem pipe to the fixed prassure pips thus forming a hydraulic cireuit which sxcludos
s digoer.

B, Leseonroct the services supply and returs pipes from the valve,

7. Remaove the three securing bolts and lift the valve, complete with levers, clear of the machine,

# Toreplace the valve, reversa the above procedure.

SEVEN SPOOL VALVE

[isassembly (9E/2)

T 10} Momove the split pins (1) and linch pins {2) which connect the links (3} to the spools (4).

|

2 Linserew the twio serews {5) and remiove the compiete handle assembly from the speol valve,

3, Wark pach sectinn (o ensuia cormect reassembly,

4. [Fig, 12) Unscraw and remove the wwo front tie bolis (T).

B, Remove the nut {2} and washer {3) from the apex tia balt {4} and carefully withdraw the outlet and cap (5)

then sach section from the tie bolt

SEVEN SPOOL VALVE
Reassembly (9E/3)

1 Fit the apax tio bolt [4) through the inlet end cap (G) then reassemble the complate hlock ensuring that the
soctions are in their approgrials place
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ROTARY ACTUATOR
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PARTQ SECTION F MF WORKSHOP SERVICE MANUAL

ROTARY ACTUATOR
GENERAL

The actuptor 35 operated hydraulically and provides retary movensent of ‘an output shalt over an are nf
up @ 186" maximum. Extarnal stops must be provided to limit this traval,

Fhe unit comprises a oylindrical barrel housing a vane located ifengthwise and fixed by cap screws and
downls to the barrel wall, Twio end covers encleso the barrel and support o splined output shatt which passes
axially through their centres. A second vane i formed integral with the shaft and can move owver a 186" arc
ingide the barrgl, The venes are sealed by quad-section rubbo seals socdwiched between anti-sxtrusion washers,
Ol leakage from the shaft ends |s prevented by an O ring seal and backing washer located in a groove in each eid
covar,

Two oil ports ara provided Tn the upper end of the shalt and thess alternate as supply and exhaust poris
seoording to the dircction of mfation ssected, When the output of the system pump is supplied (o tha actuator
pressure s genserafed against the shaft vane causing the shaft to rotate inside the anchored hareal, 06l in the
oppsite side of the vane is directed back to the sysiem oll reservoir. Torgue reaction is taken by bwo dowels
in the drive end cover locating in holes provided on the machine stroctore,

Two cushioning valves are housaed in the shaft and these control the dewing speed and provide cushioning
at aach end of tho vaie strolia, Protestion sgainsl excesswve prossure caused by inertia loads is provided by two
arossding relief valves howsed in thes ported end cover,

Working in conjunction with the cushioning vabves sre o orifice plates Titted on top of the barrel vane,
one on each side of the vane oil sesl proove, Thess provide a cushioning zone over the last 47" of wavel
at oach end of the wane stroke, The curved ecdges of these plates are spring losded inte contact with the surface
of the shaft and the curvalure of cach plate is generated on a different centrn to the shaft circumdercncs,
the effect being to produce 3 tapered slot. As the shaft rotates, the exhaust port travels across this slot, and
tha passage of exhaust ofl Trom the actuator is progressively restricted.

A ‘third ling' feature comes info use il adverse oporating conditions are causing cavitation to oogur in the
actuator, A third ol port in the wd cover provides for the conmection of a pips from the return side of
the system ta supply makoup oil to either oil chamber of the actugtor through the appropiiate check valve.
This port i3 blanked by a sealed plug until the actuator 1 installad.

ROTARY ACTUATOR OIL FLOW

The four eonditions encounlered in the aperating sycle of the actuator are deseribed heluw and illustrated
in Parts T, [ & Mot fig. 2. For the purposs of description the shaft is shown rotating clockwise. A similar sequeinee
of cparations will take place when the shaft rotates in the opposite direction,

Part 1 Start of the Slewing Cycle

Ol flow directod by the nperstor contral spool enters the actuator at port (A passes into the oflway, hirough
control rastrictor (B) arad it the lower slesve annulus [C) of the cushioning valve (D). From here it passes along
tho walst of the valva into the contra annulus [E) along ansfer oilway (F) o the centre of the shaft prossurising
damping restrictor plate () against (ts return spring, they ey ensuring an upresteicted il flow Tnto the right hand
side of the dctuator harrel, Gl prassuie generaiad agninst the shaft vane (1) causes the shafl Lo rodate in @ clockwise
direction.

Oil from the exhanst side of the shall vane (Left Hand) passes along the cedifishaft oilway (1) and into
renfre steave annulus () along the waist of cushioning valve [K) 1o (e lower seeve annulys |L) continuing into
the vertical oilwiy returning to reservoir via tesurictor valve (W),

1457 087 M1
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DOWTY HOTARY ACTUATOR — LOW PRESSURE SLEW CRERP

ADVICE

A BHmited number of rotary acluators have been produced with the
incorrect lettérs stamped on Lhe top and boltom of Lhe rotary
actualor shaft. As you are aware shafis ars setamped on the hop
and bottom wilh either Lhe letter "BY or "NY, this letter denotes
the byps of sleel corner ring to be fitted on each end of the
shafl vane.

Where incorveclly sized corner rings have been fitted a high rate of
slaw dritt will be evideal when;

a. The machine ls bEransported without the safety bar fitted or

b When Lhe digger is being used with the hackframe at an angle
of ?-5% off horizontal.

1t ig essential Lhat all machines are checked on First service or on
the nexl wvigit tio Lhe machine,

When cheeking proceed as follows:
e Pusition the machine on level solid ground.

L Warm Lhe oil Lo a prnximuLely bO" (120°T) and allow the actuator
body to warm through by operaling the actuator,

2 1% Exlend fhe dipperstick Tully, open Lhe buckot and position the
boom so thal the buckei is approsimalely 30" oft the ground.

4. Lower Lhe stabilissr leps so that the rear wheels are clear
ot fthe pround,

% Hefracl one |leg slightly fo allow the hacklrame to be P—5%
oft horizontal,

. With the enpine al Lick over and all controls in nsutral check
see if any erecp geocurs within 5 minotes.

(i It Che slew cresp is above F’[" per minube groceed as follows:
a. Lower Lhe boom onlo th- ground and stop the engine.

k. Remove Lhe rolary actuator angembly,

5" febe  Lhe leiter "N" or "B" slampsd on the Lop &t

bottom of Che shaft. Msmantle the acltualor.

Reyistured Dffice: 35 Dovies Street, London WY 2E4, Registered in England No. 825420

TRY Jwigm ‘Ugf

to
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BOH/HE 2200 A0
B

d. Shaft journals praded 'B' should be Titted with the
smallesl end =eal thabt will readlily fit the Jjournal
ie. 'N' ar "' grade. The 'U' prade being Lhe
gmallest end seal. Part numbars for end seals
are 'N' — MP 1888 303 M1 and 'U' — MF 34v4 V8d
Ml. I% should also be noted thal it is almost
imposgible to it a 'U!' end geal Lo a ocorrectly
graded 'B! journal and end seals should never be
forced onto the journal as this could result in the
end meal fracturing,

'N' graded journals should be fibbed with the ‘0!
grade cnd seal.

Whern the actuator has been reassembled i; it be RESTAMPED
with the letter of the rings uzed, plus the letter W fo
slpnify that it has bean reworked.

Having raworked the actuator repsal bthe alew creep test,
IT creep abowve 21" per minute is found please contact
Service Department immediately. .

WARRANTY

‘Should an incorrecltly identified shatt have been fitted the
problem %111 be found on the machine very early in itas

1ife. To Lhls end Warranty will only be accepled on machines
with less than 250 hours recorded and thiz will be

provided the following addilional information is recorded

on the Warranty Claim;

Acbuator Serial Number, Creep vate in inches/mimile both
before and after rework the letter stamped on Lop and bobtbom
af ghaft both before and after rework, and the number of
this service billetin,

ADMINISTRATION

Warranty claims may be gubmitied for conslderallon provided
the above conditions are complied with.

G
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Massey-Farguson (United Kingdom) Limited%,
{% . FL0. Bun 62 Banner Lane, Coventry CV4 9GF, Englan

— M ) ; Regisared Office: 33 Davies Sreet, London WY 28,

: - Megistared in England Mo, 509133
€3 Distribution No. Addendim to

Massey Ferguson

500/2200/6
UK/ Db/ IM 50 /2200/3

Date 4 583

MF 50D and MF 252 Diggers
Rotary Actuator

IM.Service Bulletin 50D/2200/6 and 50/2200/3 give details of the
changes to the Rotary Actuators which have now cut into production.
Interchangeability however., with the earlier Actuators. is affected
as Tollows:-

Warning

Since the portingand internal galleries have changed within the

shaft: should a shaft, incorporating the new design flow conirol
valves be fitted to an earlier type actuator, it is essential to
alternate the two feel pipes. FAILURE TD COMPLY WITH THIS INSTRUCTION

WILL RESULT IN THE DIGGER SLEWING TW THE WRORG DIRECTION ARD COULD
RESULT IN A SERTOUS ACCIDENT. -

Harning

In the event of a new type actuator being f%tted to replace an
earlier design unit, then the same changes to the pipework, as stated
above, must be strictly adhered to.

Parts

In cases where the old design actuator is being overhauled and it
is found that the early type shaft is not available from CPO, it is
possible to convert the actuator to the new design by use of a
conversion kikt, part number 1810 739 M91.

This kit comprises of a new shaft complete with flow control
valves, plus two new shallow grooved orifice plates. (It is
aextramely important that the original deep grooved orifice plates
are discarded).

ldentification

Where early type actuators are converted by use of the above kit,
it is important that the actuator is marked to identify that

the conversion has teken place. This should be done by embossing
with a letter "D" immediately Following the actuator serial number.
ihis will obviously assist in identifying the correct pipework
ayvout.
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Massay-Fargusan (Unitad ingdom) Limitad

P63, Bow G2 Gannas Lane, Covantry G4 8GF, England
Heglstered Offies; 33 Davies Strel, Landan WY 2EA
fiegistared |n Englonvd Mo, S0 133

o L 50/2200/3
: D_nstnhutmn . 500/2200/6
=R e Uk /Do /1M
Massey Ferguson e
?4,5.83

Date

This bulletin replaces jssue one dated 4.5.83 which should be
removed from your files and destroyed.

ME 50D and MF 252 DIGGERS
ROTARY ACTUATOR

Advice

With effect from the following serial numbers a new Rotary
Actuator has cut into production.

MF 600 - 2 Wheel Drive - 2882ul237

MF 500 - 4 Wheel Drive - 2915W509,W510

1529 onwards with the exception of

29150540 and U545
MF 525 Digger - 287720525

Thiz new actuator has a change 1n the slew characteristics
which not only affect performance but also change the hydraulic
piping arrangment.

(a) Deletion of the slew cushioning valyes and associated
cross drillings within the shaft. peletion also of the
recess orifice plates which are spring loaded against
the shaft and located eon the top of the stationery

vane.

(b} The above cushioning valves have now heen replaced by
£low contral valves located in parallel feed ports. The
desp recess orifice plates have been replaced with new
design shallow orifice plates.

Consequential to these changes, the oil is no longer transferred
internally via the cross drillings from one port to the other, hence
the change in the hydraulic piping, e.g. on the eariier actuator, oil
fed into the left hand feed port, clewed the digger to the left and
vice versa for the olher direction of slew.

On this new actuator, oil fed into the left hand feed port will
slew the digger to the right. 07l fad into the right hand feed port
will slew the digger to the left.

S Wi

uejing 99iAIe
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Servicin the New Actuator
JEIY ] E__,____________,_

The servicing procedure remains as detailed in the MF 50p Workshap

Service Manual, Group 8, Section C, with the exception of the
Tollowing:

Servfcfng the Shaft

In the unlikely event that the Flow contrg] valves require
replacement, they should pe remaved by Unscrewing the hexagon head.
Prior to refitting, the thraads on the new valve assambly and the shafi
must be thoroughly cleaned and degreased. Apply Loctite Grade 222 tg
the outer threads of the valve assembly only, fit the valve and
tighten to 2.03-2.71nm (1.5 to 21bsg Tt). D0 Noy OVERTIGHTEN OR ALLOW
LOCTITE 70 comE IN CONTACT WITH ANY OTHER PART OF THE VALVE, SINGE TH1S
WILL RESULT IN CUSHIONING MALFUNCTION, é

Parts

The part numbers of these new jtems will be notified by CPO in the

Rubber Slew Stops

To allow correct cushioning to take place with the actuator, it js
essential that the rubber slew stops, as fitted to the pivot post mast
casting, are shimmed to give accurate "stand-oyt® between the mast and

the outer face of the stop. To check this, adopt the following
procedure,

1) With the digger central on the Trame, slew the boom into the
frame and raise the boom to position the transport Tink
bracket (Item 1 on attached sketch) midway up the frame
dPper slide rail rear (ftem 2).

2} Apply full system pressure to hold the boom as close to the
frame as possible.

3)  Shim the rubber stop to provide 13 to 16mm clearance between
the supper slide rail and the transport lug.

4)  Repeat for both sides.

5)  Slew the boom assembly through 180 degree arc in botk
directions for g minimum of § times to expel all air from the
system and to allow the external stops to settle. Re-check
the boom to back frame clearance as detailed in item s

Administration

This bulletip is issued for technical advice only and does npt
cunstftqte authority for mandatory action and warranty claims
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MF WORKSHOP SERVICE MANUAL 1467 087 M PART & SECTION F

Part IT Slewing at Controlled Speed

As the vans shalt rotates and slew spesd incregses, the restricfion afforded oy convirnl restrictor (W) in the
vertical return oilway, causas a rise in back prossure on the exhaust side of shaft vans (H). This pressure is also
felt along eilway (N) and damping restrictor (0) onto the area af the base of ciishioning spool valve (D), When
this back prassure reaches avalue betwean 200/500 p.s.i. (14.0/35,1 Ko.cm? | cushioning spoal (D) movos upwiards,
and gut of alighment with the lower steava annulus (C) thus restricting the inpur Mow to annulus |E} therebwy
madifying the supply of il to the pressure side of the vano shaft controlling the slewing spesd of the digoer
UL,

1, hawever, the oparator control spool is recumed fo the newtral pesition betore the shaft vane has completad
its travel, the inertia of tha digger assemibily load will continue to rotare the shaft, Prassure falls on the input side
of the vane and cavitation tands to accur, At the same time pressure incrosses on the wthaust side and it is this
prassure which is sensed by the cross-line shock valve [P}, At the pre-detarmined pressire setting of 2,800 p.s.i.
{1968 Ky.em2) the valve will open and allow oil ta transter thraugh cheek valve (R} into the input side of the
actuater barrel to make up for the deficiency in supply. As the pressure falls tha valve closas and tho vane shaft
is than hydraulically lncked by oil trapped between sach side of the sctustor shaft vane and the opevator conrol
spoal.

Part T Cushioning the End of the Stroke

At a position of 47" from the enid of the vane strole the exhaust part in the shalt starts to move across the
tapered slot, formad between the damping restrictor plate (L) and tho vane shaft, into the cushioning zone, as
port [S) moves acrass the slot from the widest to the narrowsst part of Tis taper a progressive restriction of thea
exhausting oil takes place, causing an increase in pressure on the exhaust side of the vane, This excess pressurs
is also felt in the oilway (N and restrictor (D) anto the base of spoel cushioning valve (D) causing il (o fift and
prograssively cut ofl the input supply via sleeve annulus {G) and ().

As load inertia of the digger continues and the input supply of ol is cul off cavitation endencies will
ooeur within supply line {F) and the input side of the actuator barrel, the reliof of which is overcome by the third
line chuck valve (R) which is drawn off its seat, thus allowing oil to replenish the input side of the actuator via
supphy Tina (T).

KEY TO FIG. 2

A Part G Restrictor Plate M. Restrictor Valve
B Control Restrictors H. Shaft Valve M. Qi Way
c Sleave Ajpypraratus 1 Cantre Shaft Oilway 0. Damping Restrictor
D. Cushioning Valva J Slesve Apparatus P. Cross Ling Shack \alvs
E. Centre Apparatus I, Cushioning Valve A, Check Valve
F. Transfer Dilway L. ‘Slesve Apparatus 8. Part
T. - Supply Line
ROTARY ACTUATOR
Remaval aF/i

1. Slew the boon to either left ur right to gain access to the aetuataor,

2, (Fig. 3] Remove the outer half of the hose clamp (7).

3. Discannect the twe hydraulic connections (2,

4, Disconneet the anti cavitation pipn (3))

5. Euxtract the twu securing bulis (4] and remove the bracket {5},

B.  Ussserew the sik bolts (6) from the undorside of the sctuator,

7. (Fig. 4} Screw three bolis (1) into the throe equi-spaced threaded holes in the sctuator attochment lamge
until tha bults 'bottom’ against the base of the gctuator,

8. Serew an eysbolt or |ifting bracket into the central %™ U.N.F. threaded hole in the top of the sctuator
cantre shaft. This will facilitate the use of adequata lifting apparatus to romove the actuator,

8. Use a soriber and mark sach flange snd the adjacent housing and pivot post, thiz will help ansure that tha
correct relative positions are re-obtained during re-assembly,

0. Taking each of the boits in tn, screw In each bolt until it is tight. This methad will pragressively
litt the sctustor away from the Mlango and bresk the friction grip betwean the location dowsls and the
actuator mounting flange,

1T, Using & hoist and siing 1ifL the actuatar away from the pivot post,

Warning

The actuator is heavy and cannot ba lifzed by an man without the use of lifting spparstus,
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ROTARY ACTUATOR
Replacement 9f2

To enzure that the correct relative positions betweer the pivot post, the actustor and the actuator sentra shaft
ara re-obtained, slign the arrow on the splined end of the shaft with the arrow on the spline of the pivot
oSt
1. Apply & light coating of greass to the male and femala splines,
2, Align the master splines and lower the sctuator onto the monniing flangs.
[Fig. 3) Check that the splines and locating dowals are correctly located and engaged, then tighten the six
attachmeant bolts (6).
Aemave the syebolt, roplace the bracket (5) and secure with two screws (41.
Aeconnect the anti-cavitation hose (3).
Reconnect the hydraulic connections {2)
Fe-clamp the hydraulic hoses by replacing the outer half of the clamp {1).

e

P BB

ROTARY ACTUATOR
Disassemhly 9F/a

1. PRamove the actuator from the machine os stated In Operation. arf

9. Pilaca the actuator on a suitable stand, screw two blanking plugs into the oil ports in the shiaft to prevent
dirt entering the cushioning valves.

3. [Fig. B) Remove the 14 cap serews (1} which securs the ond cover to the barrel, noting the position
of the thres waisted screws.

4. [Fig. 8) Ingart a 3%in. x ¥in. dowel in each of the waisted cap screw holes and refit tho scraws.

5. (Fig. /] Scrow the three walsted screws down onto the dowels. Pragressively tighten the screws to lift
the cover, at tle same time, using a bide hammer, ensur that the shaft does not fiftas this may causs
demage to the internally fitted sealing rings.

6. Lift the end cover clear of the shaft and lay on a clean gench with the machined face uppsrmost, cover

with a clean cloth to prevent damage.

Pusition the two vanes al 80° 1o each othar,

{Fig, 8) Ramove the large O-ring {1} fram the barrel recess,

g, Mark then remova the restrictor platas [2) and springs {3) then caratully sxtract the metal sealing ring {(4}.
Label the sealing ring 'FORTED END’,

10.  {Fig. 9) Make up a dummy end cover from 3/Bin. maturial, eg. wood, plastic, etc,, 8%in. 0.D. with #
4.1/8in. 1.D. hole in the centre. Place this over the shaft and locate in the barrel, Secura the cowver with
three ellen screws and flat washers, )

11, invert the actugtor. Aomove the Liottom cover as in operations 3, 4 end B,

Note
14 eap scrows secure the bottom eover 1o the barral, however, 6 of those form part of the mounting
for the sctuator to machine and whan actustor is removed fram the machine only B cap sorews will be
found in the bottom cover.

12, (Fig. 10)Hemove the large O-ring (1) Hrom| the barrel recess and the metal-end seal {2} from the shaft

Labal the end seal 'DAIVE ENDG'.
13, (Fig- 11} Screw a liHing oye into the end of the shaft and raise the shaft clear of the barral,

?"-J

Examine the machined faces of the wnd covers and the swept surface of the barrel for scoring. Bad scoring will
mean renewal of the complete actuator. Examine the vane seals and renew Bs necossary. If the actuator has
hed a long service lifeit is advisable to renew the shait end sesls

ROTARY ACTUATOR
Reassembly 9Ff4

DOn early models the shaft corner seals are graded |nto tweo sizes and are identified by ono size of seal being
loctranieally dyed black while the other is left in its natural colour, O later madels the cornoer seals are similarly
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MF WORKSHOP SERVICE MANUAL 1457 087 M1 PART 9 SECTIONF

ROTARY ACTUATOR
Reassembly . . . Cont'd

graded but identitication is made by the letter Boar M and the appugrigte part nurmbear being etched on the flat
surfare af the seal
1T garly seals are found in any actuato they must bi replaced by the lator version,

1. Fil the dununy end cover into the barrel recess am sipport it an two wooden blocks 30 that the
barrel Ts wertical with' the lucating dowsl end uppermaost.

2. Lubricate s new O-ring with thin, minerst-hiase greass and piace this in the barrel recoss,

3. (Fig. 13] Prepare the two end.covers tor assembly as follows:—

Fit new O-rings (1) and spiral backing washers {2) In the grooves in the bores, The Crerings must be fittad
in the side of the groove nearest the machined face of the end covers, Apply thick, mineral-base greass
and push tha O-1ings and washers radially outwards into the grooves. Oil the Lizaring bores, ;
4. Oil the barrel wall and the bearing lends on the shaft with clean oll af the type usad in the hvdraulic
system, If a new shalt asseenbly is being fitted remove the four blanking plugs from the il ports in the
e,
Surew @ %in. UNF eyebolt into the threaded hole in the splined end of the shaft, attach the haoist and
position the shaft above the barrsl with the vane at 90% to the barrel vane, Lower the shaft into the
barrel, locating it against the dummy end cover,
. Detach the hoist and fit the metal end seal, labelled ‘Orive End’, with tho flat face uppermost, wo that it is
seated in the quadrantal cut-cuts in the vanes,

/. Clean the machined face of the drive end cover and lower it squarely over the shaft, aligning tho dowe!
hale with the hole in the barral.

A Lightly oit all fourteen cap screws and serew in finger tight. Ensura that the six longer screws and the
three waisted sorews are fittad in tho hales praviously noted. Oil the locating dowel and tap in unil it
has just started in the barrel hale,

2. Leave the six longer cap screws fingsr tight - these secure the sotuator 1o its mounting on the machine
and will e removed again when the actuator is installed. Tighten the remaining eight eap serews firmly
in a disgunal segquence to pull the end cover down squarely into the barrel. Tap the locating dowsl
fully home in the barre. Finally apply & torgue load of 200 Ibfft (27,5 mkgl to each of the eight
CED Sorows,

W0, dpvert the barcel, support an the two wooden blocks and remove the dummy end cover. Fir the two
orifice plates and springs in the slotsin the barrel vane as previously marked.

11, Lubrieare and it a avw (g seal 1n the barrel rocess.,

12, Fit the metal end sesi labelled ‘Ported Fnd’ over the shaftwith thi flat fsce uppermost, o that it ssats
in the guedrantal cot-outs in the vanes,

13 Clean the machined face of the ported covl cover amd lower it over the shaft into positlon in the barrel,
aligning the marks poeviously made,

14, Lightly cil the fourteen cap scrows and serow in finger tight Ensure that the three waisted screws ars
Fitted in the holes previonsly noted. Tighten the wap screws firmly in a disgonal sequence ta pull the end
cower down squaraly into the harrel. Finally apply a torque foad of 200 Ihi-ft. (27,5 mikg) to each cap sorew,

E_"'.

ROTARY ACTUATOR
Performance Test 9F [ 5

The object uf this test is to ensere that masimn stewing spesd and optimoem cushioning are being ohtained,

Hefore carrying out the test make certain that there js zufficlent room Lo slew the boom over its lull arc of
travl without obstiuction

I Startthe engine and set to runat 1200 cewimin.
2. Stahilize the digger and fll the bucket.
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ROTARY ACTUATOR
Performance Test ... Cont'd

3 Crowd the bucket and extend the dipstick to maximum reach. Set the boom so tha the bucket is
about 2t clear of the ground,

4. Slew the boom all the way 1o the loft

5. Salect 'SLEW RIGH T and hold the contral laver in this position.
During the Izst 47% of travel the boom should slow down and come o rest gently against the traval stop,
If the slewing speed is too fast tha cushioning will he insufficient and the boom will hit the stop,. To
overcome this decrease the stewing speed by decreasing the spring compression in the left hand cisshioning
valve as described in SR H the slewing speed is too stow the boom will come to rest befure resching the
siop ‘and then cresp slowly on to it To overcome this increase the slewing speed by increasing the spring
compression in tha lett hand cushioning valve as described in Operation,

6. Hepeat operation 6, slewing the boom 1o the left. Any adjustment necessary must be made un tha right-
hand cushioning valve as described in Operation ﬂF,n"rll.

7. Heturn the control laver to neutral and stop the engine,

SHAFT VANE SEALS
Renewal /6

1. Remove the astuator centre shaft as stated in Operation 9F/ 3.

2. |Fig, 14) Carefully prise out the old seal (1} and haﬂk-up'washer {2} from the groove in the vane

3. Clean out the groove and remaove any burrs or shairp edges. H
4, Lubricate the new seal and back-up washers with mincral-base graase.

5. Fit one back-up washor (3} in the groove, Mext fit the oil seal (4) and finally, the second back-up

Y e

washer |5).
E.  Check that the seal and backugp washers are pushed in to the full depth of the groovs, especlally in the

corners where the vane merges with the shaft.
7. HReplace the shaft as stated in Operation.

BARREL VANE SEALS i
Removal 957 ’

Clismantle the actuatar as stated in Operation 3F] 3 I
{Fig. 16) Remove the sight taper plugs (1) from the barrel.

Unscrew and remove the Four outer cap screws {2) and theircomposite seals (3.

Using a punch tap the dowels (4) free from the barrel and vane, d

Mote: One dowel §s shorter than the others. Its position is indicated by tha words SHORT PIM and an
-arrow cast on the outside of the barrel, (Fig. 16)-

all

E. Suppart the vane (B) remove the two remaining cap screws (6] and compusite seals (7)) and 1ifthe vene |

out of the barral,
6. Hemove the old seal (B) and back-up washws, (%) clean nut the scal groove and remove any burrs ar

sharp edges.

BARREL VANE SEALS :
Replacement oF /8 |
1. (Fig. 15] Lubricats a new seal (8) and two new back-up washers (B with thin, mineral-base grease. ]

Place onge of tho back-up washers in the vene groowe with the 45" cut in the side of the groove thal
will b in contact with the barrel wall. Mext fit the oil seal and then the other Lack-up washer with the

45% aut positioned as bafora.
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ME WOHRKSHOF SERVICE MANUAL 1457087 M1 PART 8 SECTION F

BARREL VANE SEALS
Replacement'. . . Cont'd

o

Replace the vanes [5) In tha barrel with the vane stops &l the opposiie end to the 1.3/8in. dowet hole,
Lightly oil the six cap screws, {2} {B} fit the compasite seals (3} (7) and sorew the cap screws into the
yanu threads finger tight,

Starl the dowds [4) into their holes, ensuring thal the short dowet is fitted in the hole indicated by tha
arrow. With s sockel wrench tighten the six cap screws so that the vane is in firm contact with the barrel

wall
Using & heavy hammer and punch, drive in each dowel until it contaets the shoulder in the vane. As s

guide, the heads of the long dowels should then be 0.5in. (12,7mm) below the barrel surface, The short
dowel head should ba 0.8in. (20mm) balow the surface.

Tighten each of the skt cap sorows 10 a torgue of 87 \bf-fr {12 mhka).

Using a wire brush, clean out the old LOCTITE from the threads of the taperad plugs. Run o Yin. BEPF

tap through the threads in the baviel and blow out the ald LOCTITE with an air jot. Apply fresh LOCTITE

Hydraulic Seal to the plug thresds, scrow inand tghten 1o a torque of 45 IbF-fL, (6,2 mkgl. Allow a curing

time of twoe hours before applying prossure 1o the actuator.

CUSHIONING VALVES
Removal o9

fhe cushioning valves can ba removed with the actuator assembled on the machine. Remove the valves o
ditailed bitow and keep the parts together as two separate suis

1
2

Disconnect the supply pipes frum the actuator shaft then remove the sdaptors from the ports.

{Fig. 17) Lift out the snd stop (1) located on the spring guide spigot {2]. Measure the distance between
the top surface 6l the callar (3} ancd 'the top face of the shaft. This will enable the same spring compression
to be maintiined on reassombly. Using the cushioning valve spanner MEF 342 unsarew and remove the
coblar.

With a pair of long nosed pliers withdraw the spring guide (2] and spring (4).

Using the special tool MF, 342 unscrew the steeve retainer [5).

Screw special tool MF.344 into the threaded hale in the end of the spool valve (6. Withdraw the spool
trom its bore in the sleeve, ;

Bend a piece of 12 SWO wire mto the shape of an outside caliper 8% in (Fig, 18), so that the two legs can
be inserted in the two radial holes in the top of the sleeve (7] withdraw the sleeve complete with its two
Chrings (B,

With the same picee of wire withdraw the O-ring 9] lecatad in the bottom of the shafi bore.

CUSHIONINGY VALVES
Heplacement 4F[10

Clean the spool and slesve and ensure that the radial purts aie clear of obstructions. Examine the spool surfoce
and slecve bore for scaning; iF badly scored rencw both parts.

Chock that the spoal-siides freely in the slesve bore.

¥

{Fig. 17} Lubricate the C-rings with the mincral base grease and® place the loase O-ring (9] in the bofiom
af the shaft bare, The other twao Dings (B) are fitted in the grooves in the stesye, (7] the smallar diameter
ring gaing in the groove nearsst the chamBered eoed of the sleeve.

Lightly oil the siceve and stide it, chamferad @l leading, down into the shaft bore on i thae D'ﬂ'ﬂﬂ,
Pross on the slesve with a suitable ool to ansure it is fully home in the bore.

Serow in the slceve retainer, (5) dlotted side outwards and ‘tighten firmly sgainst the sleeva with the

spacial toal MF,3432.
Serew the toul MF.344 into the spool, (6) insscl tho spool iiv the sleeve, checl that it slidles frasly and
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CUSHIONING VALVES
... Cont'd

withdraw_ Locate the two springlosded pegs of special tool MF.343 inothe retainer slots. Give the head
uf the punch two or three sharp blows with 3 hammer to pesn the thread and lack the retainer. Remove
the punch.

. Finally insert the spool and unscrew the threaded rod.

6, Fit the spring (4) over the spring guide {2} and, with the guide spigol oubtwards, slide the guide into the
shaft bore ensiiFing that it locates inside the retainer,

7, Using the spegial tool MF342 screw in the collar (3) to the dimension noted befure dismantling.
Give the head of the tool pwo or three sharp blows with & hammier to peenthe threed and lock the

collar.
B. Hemove the toal, place the end stop (1) wver the spigutl on The spiing guide and rafit the pipe connection
&sdaptor,

CUSHIONING VALVES
Adjustment aF /11

. Disconnect the pipe ond remowve the pipe uoion above the cushioning vatve to be adjusted,

2. biltout the springstop and 11 the special ool MF.342 into the slots in the collar.

3. Turn the toal % turn clockwise to incretse the spring compression, or ¥ torn anti-cloekivis foodecreass it
Remove the ool | replace the spring stop and refit the pipe union and pipe,

4. HAepeal lhe performance test and adjust further as necessary, In 3% turn Increments, until the correct
performanae iz obiained,

5, When the cornst performance has been obtained, disconnect the pipg and remove the pipe union
and spring stop. Locate special tool MF.342 in the collar slots and give the head of the tool bwn or
three sharp blows with a hammer toopean the throsd and lock the collar. Remove the tool | replace the
spring stop and refit the pipe doion and pipe:

CROSS LINE RELIEF VALVE
General 9F ;12

The two reliel valves are located i throaded bores In the ported end cover, Both valves are identical and are
built in capsule torm so that they can be renewed as an assembly.

RELIEF VALVE CAPSULE
Renewal aF 13

1. Using a 0./%in. A/F spanner on the body hesagon unscrew the reliet valve capsule from the end cove,

2. (On the replacement capsule, lubrigate the Q-ring in the valve body groove with mineral-hase grease ard
ensure that the bonded seal 5 in position against the hexagon shoulder

3. Scrow the capsule into the ond cover and tighten to a torgue of 55 te 60 |bfft. 17,6 to 8,3 mka).

RELIEF VALVE
Disassembly oF/14

The relief valves can ba rlismantied faor cleaning and inspection of the parls, but means must be gvailable for
chacking and, It necessary, resetting the pressure after instatlation on the machine.

1. AFig. 19) Clapmp the hexagon hoxd of tho hody in 5 soft-jawed vice,
2. Hemowe tha circlip (1) and §ilt out the ball and cup 51_,|I'l-ﬂusserrﬂ:nh,I {2},
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PRI A7

MF50D_AND_MF50B, DIGGERS P4 jan ?ﬂﬁ*j

In order to reduce the cost of servicing the Dowty Rotary Actuatar
shaft, a shaft end plate kit Part No. 1810 767M91 has been made
available. The kit consists of:

1 off - Shaft end plate
4 off - Cap screws
2 off - Sel Loc dowel pins

In the event of a rotary actuator shaft failure where the shafl end
plate requires renewal the following instruclions MUST BE STRICTLY

ADHERED to: .

[ Remove the shaft from the actuator as detailed in the MF50D
Workshop Manual Section 8C-02-08.

2, Unscrew the 4 Alan cap screws holding Lhe shaft end plate to
the shaft vane.

3. Using & suitable extractor remove the 2 sel loc dowel pins.
Then 1ift off the shaft end plate.

4.  MKatching Procedure

a. Carefully pasition the old plate directly vn top of the now
plate. This means the old plate will have the counterbore
facing upwards and so will the new plate underneath.

. Using 4 off 5/16 UNF x 11" long cap screws and nuts, sacure
the plates togelher ensuring that the vac seal grooves match
PERFECTLY.

€. Using the top plate as a pilot enter a 5/168" drill bit into
the dowel hole and careful ly drill put the holes in the new
hottom plate.

d.  Hith both plates still bolted togelher it will be evident that
Lhe new plate has a much longer overall length.
It is EXTREMELY IMPORTANT thal Lhe new plate is machined to

be the same dimension as the old onc by removing the step 50
that 1t becomes identical to the old plate.

Heglstarad Office: 35 Davies Sleeer, London WTY 2EA  Registered in England Mo, 825430
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e. linbolt the two plates.
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a. Thoroughly clean and dégrease the dowel and- cap screw hores in
the shaft and new plate.

b. Apply Loctite 275 to the thread of the 4 new cap screws supplied
in the kit and then coat the mating surfaces of the new end
plate and the shaft with the same Loctite.

c. Fit the end plate fo the shaft and screw in the 4 cap screws
finger tight.

d.  Fit the new Sel Loc dowel pins ensuring that they do not stand
above the upper surface of the plate.

4. Place a straight =dge along the complete length of the shaft
vane and bolh end plates clnse to the seal groove. Using feeler
gauges ensure that the end plates do not stand out more than
an absolute maximum of 0.003". In the event that the plates
stand out more than 0.003", dress the plate accordingly.

WARNING

FAILURE TO COMPLY WITH THESE INSTRUCTIDNS WILL RESULT TN EXCESS WEAR
OF SEALS AND BARRLL.

7. Reassembly

This @u11etin is issued for technical information only and does not
constitute authority for mandatory replacement and Warranty claim
subimission,

GERARD COLLIER
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RELIEF VALVE
Disassembly , .. Cont'd

3. Pass & bar through the radial holes in the retaimer (3) and unscrew the retainer from the body, Sikda
tha valve seat (4) out of the retainer.
4,  Withdraw thee spring, (5] spring guide (8} and shim(s). (7).

Clean all parts thoroughly, sxamioe tor damage aml rensw as necessary.

RELIEF VALVE
Reassembly oF /15

Maw oil seals should be fitted on re-assembly, Lubricate the seals with thin, minsral-hose gresss belore fitting,

1. {Fig. 19] Place the shim{s] [7) against the shoulder of the spring guide (B) and slide the spring over tha
stem of the guide. Insert these iterns in the body. {(17).

7. Ronew the Owring and spiral backing ring located in the internal recess in the retainer. The backing ring

must hie positioned adjscent o the smell diametsr wnld of the retaingr, Slide tha ssat into the retalner.

Fit & rew O-ring (8] sround the shoulder of the retainer batow the thread and serew the retsiner Into

the bady, Tighten to'a tarque of 10 to 15 1bf-ft (1,4 ta 2 mkg),

4. Ruplacs thie ball and cup seb-assembly (2} and sscure with the circlip, (1),

5 Fita rew Dwing (9) in the extarnal groove in the body and a new bonded 2zal {10} beneath the hexagon
shoilder.

tud

RELIEF VALVE
Adjustment

1. Bemove the relief valve From the scluator. )

2. Dismantle the valve as describod in Operation. 9F; 14

4 To increase the pressure sstting add & shim e the guide, conversely, subivact & shim i the presure
setting is o0 be reduced. The addition or subtraction of one 0.0010in: shim will alier the setting opproxi
mately 100Ib./in® (Thglfrm®),

Feassemble the refief valve as stated in Operation. 3F /15

5. Replace the valve in the actuator and tighten to g torgue of 55 to 60 Ibfft (7,6 to 8,3 mkaol,

oF /16

S

CHECK VALVES

Removal and Disassembly 9F /17

The two check valves sre located in thresdod ports on tog of the ported end cover.
To ismantle a check vales:

1. {Fig. 20} Unsceew the valve from the enrl covor wsing a 1.3/8In, A/F spanner.
2.  Hemove the circlip 1) and withdraw the spring caye, (2) spring (3) and stasl ball, (4),

Examine the parts for damaye, particolarky the ball and itz 2eat in the body. The ball must be free from pitdng
and the sealing Face smooth and free from indenlations.

CHECK VALVES
Reassembly and Replacement

Resssembly aF /18
1, {Fig, 200 Lubricate two new O-rings (6] wilth thill mineral-base grease and placs in the exiermal groovios
in the body.
7. Plece tha ball (4] on the.sest and it the spring (3] and spring cege {2) over it. Retein by Hideg r'Il'l-'.‘!l
cirelip, (11, ’

3. Serew the complete unit back nto the =nd cover and tighten to 3 torque of 60 Ibi-f. (B,E mig).

11
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HYDRAULIC RAMS
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HYDRAULIC RAMS

GENERAL

Hydraulic fluid is directod in the {oader system by means of a two spoul valve, to either the [ift rams of the
bucket rams. The lift rams are attached 1o the beam and the base of the vertical pivor post by means of pivot pins
which are rerained by split pins, Ona amnd of each af the buckel rams is sleo connected by pivot ping and split ping
to the top of the pvot past. The rod #nd af each ram is connected to.a main transfer lever fitted 10 sach arm of

tha hizam.

When s digger is ariached the oil flow is passed through the bwa speol condrol valve and out throwush the pressuras
beyond point to the digger hydrautic system.

The flow of hydreaulic il is directed to the various digner rams by means of a seetn spool valve, Each ram is secur-
ed with pivol pins and split pins and is supplied with ail through flexibie pipes.

The yydranibic rams ao identifed in Fig. 1.

Key to Fig 1

Loader Lift Fams.

Loader Buckel Rams,
Digger Rucket Rams,
Digger Dippersticl Rams,
Digger Hoom Rams.

Diigger Clamping Cylindors.
Diiggen Stahilizar Hamns.

o

LIFT RAM - LOADER

Removal and Replacement (9G/1]

The procedure for removing either the left hand or right hand ram is axacly thae sanmd.

1. Position the loader with the buckst resting on the ground. Check that no pressure rermains in the circait by
moving the control lovers several times,

2, Disconnect the flexible hydraulic pipes from the ram, Ensure that no foreign matter entars the pipes when
disconnectad.
3. Remove the splil pin from the pivot pin on the piston rod end of the ram and wap the pivoat pin out, Lower

the ram until iUrests on the front axle beam of the tractor,

4. Aemove the split pin from the pivot pin at the cylinder end of the rem and tap oot the pivol ping
5 Theram can now be lifted elear for the examination and servicing:
B. Ta raplace the ram revorsa the above procedure.

Disassembly (2G/2)

1. Remawvs the 1ifl ram 25 stated in operation QG(rl '

2 Hofd the ram assembly securely in-a suitable clamp or viee.

3 (Fig. 2 ) With-a ‘C" Spanner, turn the bearing nut { 1) in an-ant-clockwise direction, remove and pull to the
and of the piston rod.

q, (Fig. 13| Tap the beating spproximately 1%" into the barrgl to allow removal of the lock fng.

h, (Fiy. 4} Using a screw driver extract the lock ring.

6. Withdraw the pistan rad assembly from the barral,

7 (Fig. 54 Clamp the pistﬂn‘ rod assermnbly securcly in a vice. Remove the aut (1), packing retainer (2], pistin

packing sot (3], '0° ring (4} and retainer wesher (5).
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LIFT RAM - LOADER
Misassembly . . . Cont'd

B,  (Fig. ) Slide the bearing assembly off the rod. Remova the *0° ring (1) back up washer (2) snd saals ()
{4} frem tha body (5],

Reassembly (96/3)

Examine all component parts of the assenatily for axcessive wear or damage. Thoroughly clean all peris.

Slicke the bearing nut and lock ring onto the pision rod.

{Fig, 61 Fit new "0 ring (1), new back up washer and new seals (31, (4) t6 bady (5).

Lubrizate the piston rod with clean hydraulle oil and slide the bearing assembly onto the rod.

{Fig, 5 ) Fit retainer washer (6}, new packing {3), new "0’ ring {4} and packing retsiner {2). Secura with

nut {1} end torgue to 300 - 330 Ibfr, (41,49 - 45,63 kg.m,).

&, Lubricate the "0 rings and seals then insert the piston and rod azsambly into the barrel, taking cere not to

diamage the seals,

Push the bearing assembly into the barrel far enough to allow the lock ring 1o ba replaced,

B. Withdraw the piston rod against the bearing thus forcing the bearing up to the locking ring. Fit the bearlng
nut:and tighten to a torgue of 1600180 Ib.fu (22,13 24,88 ka.m, ).

a. Replace the 1T ram as described in operation ﬂﬁf'l 5

[

=

BUCKET RAM - LOADER

Removal and Replacement (96 fa)
The procedure for remmoving either the left hand or right hand ram is cxactly the same except that W & bucket
lewslling indicator is fitted to the left hand ram it will have to be remaoved before the following procedure can be
commeanaed.

Set the loader with the bucket crowded and resting on the ground.

2. Discomnect the flaxthle hydraulic pipes from thie ram. Ensure that no forglgn matter enters the pipas whan
disconnected.

3. Aemove the split pin from the pivot pin on the piston rod end of the ram and lower the ram until it reste
an the front axie boam of the trecior.

4, Remove the split pin from the pivat pin at the cylinder end of the ram and {op out the plvot pin.

B The ram can now be removed for examination and servicing.

Disassembly (9G] 6)

Hemove the buckat ram as stated in operation 95{4,

Hold the ram assembly sacurely in a suitable clamp or vice,

[Fig, 7 ) With a 'C* spanner tarn tha bearing nut (1) In an anti-clockwlse direstion, remove and pull to the
and of the pisten rod,

Tap the bearing approximately T%"™ into the barrel to sflow removal of the logk ring (21,

Using a screw drivar extract the lock ring,

Withdraw the piston rod assembly From the barrel.

Clamp the piston rod assembly seeurely in & vice, Remove the nut {3) pecking cotainer |4), piston pecking
sel (B) "0 ring {6) and rataingr washer {7),

Slide the bearing asiembly off the rod (B), Remove the "0 ring (8), back up washer (10} and seals (111,
{12} from the body {13),

g

bt B

=

Reassembly (9G 8)

1. Examine ali component parts for excessive wear or damage. Thoroughly clesn atl parts,
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BUCKET RAM - LOADER
Reassembly . . . Cont'd

(Fig, 7 ) Slide the bearing nut {1) and lack ring |2} onto the piston rad (8],

Fit new "0 ring {81, new back up washer {10) and new seals (11}, (12} 1o the bearing body {131,

Lubricate the piston rod with clean hydraulic oil and slide the bearing assembly onto the rod,

Fit retainar washer (7}, new packing (5) new ‘0" fing [8) and packing retainer (41, Secura-with nut (3) and

torgue to 260 - 276 lb.fr. {34.58 - 38.03 kg.m. L.

. Lubricate the 'O’ rings and seals then insert the piston and rod sssembly into the barrel, taking care not o
damage the saals,

7. Push the bearing assambly into the barrel far enough to sllow tha lock ring {2) o ba replaced,

8. When the lock ring has besn replsced withdraw the piston rod against the bearing thus furcing the baaring
up ia the lock ring. Fit the bearing nut and tighten to a torque of B0 - 100 foib. (11.06 - 13.83 kg.m.).

g, Replace the|bucket ram as dascribed in operation 96 f4 i

o os W

BOOM RAM - DIGGER

Removal (9G/7)

i Fully extend the hoom ram parallel to the floor.

2. (Fig. 89 Remave the split pins (1) from both ends of boom attsching pin

3. Remove the pin..

4. Contract the boom ram by using tha conteol valva laver,

8. Ramove split pin (2] a@nd drive out the pin {31 to release the ram from the swivel casting.

6. Lift tha ram into a stending position and disconnect the flexible hoses (4], To ensure correct reconnection
of hases, attach and ldentify Tie-on labals to the hoses before disconnecting.

7. Lift the boom ram from the boormn,

Replacement (9G/8)

1. Lay a thin plank of wood, spproximately the same length as the ram, along the top of the four rigid pipes
inside the boom.

2. (Fig. 9 ) Stand the ram inside the boom, hoses towards the tractor, conngct the hoses In sccordance with

the tie on labels. The embossed arrow head on the ram head should also be on the Trant face of the ram
heed, whila the ram is in the stending position. .

3. Slicla tha head end of the ram Into the boom and align the rom attachment hole with the boom attachment
holes, using the plank of wood a5 a lever 10 obtain hotizontal alignment of the holes,

i, Insert the attachment pin, ansure that split pin holes are correctly aligned.,

L Insert @nd secure & split pin through each end of the attachment pln,
8,  Start the tractor engine end sslect boom lower on the controls, 1o extend the ram to engage with the pivot
post clevls,

B precise fingl alignment betwesn pivot post and ram red may be obtained by raising or lowering the boom
on a lifting jack or hoist,
7, Insart the sttachmaent pln, align the split pin hole, Tnser g and seclire tha split pin.

Disassembly (9G/a)

1 Remave the ram from the machine as stated in operation Elf.i;" 7

2. Hold tha ram sssembly securely in @ sultable clamp or vica

4. {Fig, 10} With a "C’ Spannar turn tha hasring nut {1} in an anti-clockwise direction, remove it from the
banring and rest it on the piston rod,

4, Tap the baarlng approximataly 1%” {38.1 mm] into the barrel to sllow the remaoval ‘of the lock ring (2},

B Using & screw driver ramove the lock ring and insart in its place:spocial tool MF 327 1o facilitate pistan
remicval.

8, Withdraw the piston rod assambly from the barrel,
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BOOM RAM - DIGGER
-~ Disassembly . . . Con{'d

]

A

H,

8.
0.
11,
12,
1A,
14,
15,

Clamp the piston rod sssembly sacurely in a vico, Remove tha nug {3), platon (4) completa with waar Firg
{5) and waal st (@) 'O ring (7} and seal ratainar (8).

Carefully withdraw the damping sleava (9); remove ratgindig pin {10} from the sloevs,

Lift the spring {11) from the top of roll pin (12} withdraw rall pin (12) then ol pin (13).

Slide washer (14) from the piston rod.

Slide the baaring assembly off the pision rod then rdmove tha bearing nut (1) and lozk sing (2).

Remove the back up washer [15), ‘D° ring (16), snap ring (17) end seal set (18] from the body (19).
Extract the wiper seal (20). :

Remove the plug complsta with ‘0° ring (21), spring {22), shims (23), then withdraw iha tuba,

Bemove 'O ring {24) ond back up washer (26) from tha wibe (26) then 'O ving (27} and back up wmhsr
{28}, §

N[Itﬂ : I the sama tube is to ba re-used retaln tha shims,

Reassembly (56/10)
1. Thoraughly clean and dry all parts. Examing for excosshe viaar ar demaega.
2. Al zeals should be renewad as new pars.
3. {Fig. ¥ ) Fit 0" ring (27) and back up wacher (28) to the tuba (28), then 'O ring (24) and back up
! washer {35},
i, Inzart the tube then replace the shims (23}, 1f new tube is to be fied thim batwiimn the mbs and fring to
ensure a dimension of 1%* + 1/32" {31.75  0.763 mm) betwean the top of the shims and spot face of tho
plug {Figld Dimengion A),
_ 8. Replace spring (22) theamefit piug (21) complits with new “0° ring,
1 ,g" &, Reassemble the bearing {19) with the naw beck up washer {15) and naw O ring (16).
[ e 7. Refit a new wipar seal (20).
f.  Refit 8 new saal set (18) and securs in position with the =nap rirg (17).
8. Slide tha baering fock nut {1} and lock ring (2} anto the pliton rod.
10, Lubricats the piston rod with clasn hydraulle oll snd slida the bearing msambly anto the vod,
11, Fit the retalning wesher {14) up to the shoulder In tha rod than fit a new rall pin {13} Into the hole In tha
rod and press to bottom of tha hole,
12, Tap & now roll pin (12) into tha roll gin (13} unti?! %' + 1/32" (6,35 £ 0.703 mm} only protrudes abova’
rafl pin {13). .
13.  Fitstépped end of retaining pin {10) into haola In stesve (B,
14,  Paosition new spring (11} on top of rofl pin {12}, Hold spring comprassed g & thin sivlp of mets! then
slide the sleave onto the pistan rod,
15.  Slip the packing reminer (8) over tha rad, push home until [t meats tha roll pins then rotets the retalner
uniil the roll pine engags into tha =lot I the fece of th retainar.
16: Fit a nsw 'O ring {7} en the sheft cloms to tha rawminer,
17.  Assamble the piston (4), new wanr ring {5) and new ssal set (6} then slids complem mssembly ento the rod
uiviid the flase facs meats the pecking retatnar,
NBIB = The joint on the wesr ring must ba In line with the afrow heed on the piston rod (Boom ram anly).
18, Secure with the retaining nut (3} snd torqus to 350/376 Ib.fe. (48.4 - 61.88 kg.m.),
18, Enter piston rod sssembly into barrel ensuring that the smows *A° on the rod snd barmd are allpned.
| 20, Push bearing into burrel far enough to allow the replacement of tha tock ring (2},
: 2. When the lock ring hes baen fitted withdraw the plston rod egainst the bearing thus forcing the besring up
. to tha lack ring. Fit tha bearing nut (1) and tightun to 8 torque of 275 - 300 f2ib, (38.03 - 41.48 kg.m.).
? _g:‘ Note .. Tha baaring nut should bs tightoned 1o therecommended torgue on & test rig or sfter It hes basn refltied
'” to tha machine. Procedurs i & Tollows :-
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BOOM RAM - DIGGER
Reassembly . . . Cont'd
Note . . . Cont'd

Fully retract the ram and hold the control valva lever until RV, pressure js obtained. While the bearing Is
under this pressure, tighten o the recommended torgue.

DIPPERSTICK RAM ' (9G/11)

Remaoval and Replacement

1. Completely extend the dipperstick arm, lower the boem until it is parallal to the ground with the bucket
touching the ground,

2, (Flg. 11 ) Remove two split pins {1} ond extract pin (2],
3. Remova two split pins (3) and extract pin [4).
4.  Dfsconnect the hoses (5).
£, Remove the ram.
6. Replecement is a direct revarsal of the above procedure.
Disassembly (9G/12)
1. (Fig. 10 Remove the ram as stated in operation aG/11.
2. Carry out items 2 ta 7 and 11 to 15 of operation QG‘J’E_.
Reassembly (9G/13)
1. {Fig. 10} Carry out items | to 10 of operation 56!10 ;
2 HReplace the packing retaining washer (14) then carry out items 16 1o 21 of operation 3G 10.
BUCKET RAM - DIGGER
19G/14)

Removal and Replacement

1. Position the boom and dipperstick straight out parallel to the ground with the bucket fully dumped,
Raolerse all pressure n system,

{Fla. 12 } Remove the split pina (1) drive aut the pin (2),

Rernove the split pins (3) driva out the pin (4).

Disconnect the hosas (B).

Replacement is a reversal of the removal procadure,

Disassembly aG/15

Remove the ram from the mechine as statad in operation HG;" 14,

(Fig. 13 ) Remowve the guard [1) by unserewing the two screws (2).

Hold the ram sssembly seourely In a suitable clamp or vice,

(Flg. 14 ) With a'C* Spannar turn the bearing nut {1} In sn anti-clockwise direction, remove It from the
bearing and rést it on the piston rod,

Top the bearlng approximately 1% (38,1 mm,) into the barrel 10 allow the ramovat of the loak ring (2),
Lising & screw drivar remove the lock ring.

Withdraw the piston rod sssembly from the barrel,

Clamp tha piston rod sssembly sscurely [n a vice. Reamova the nut (31, plston (4) complews with wear ring

(5.

o B w N

"

NP
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BUCKET RAM - DIGGER
Disassembly . . . Cont'd

23

14,

I,
12,

Sl the packing retainer (G} complete with packing set {7), bsck up washer {8), "0" ring (8], beck up
washer (10} off the rod, v

Slide the bearing assembly off the rod. Remove tha "0 ring {11), back up washer (12}, wipar seal (13,
packingset (14) retainer (15) and retainer ring {16) from tha bady {17},

Remave the plug complete with "0 ring {18}, spring {19}, shims (20} then withdraw the tube.

Aemove ‘0" ring (21) and back up washer {22 from the whs (23) then ‘0" ring (24} and bacl up wather
{25).

NEIE =A% the same tube is 1o be re-used ratali the shime,

Reassembly (9G/16)

10.

11,

12
13.

Examine all component paris for excessive wear or damaga, Tharoughly cloan all parts,

(Fig. 14 Stide the bearing nut (1) and lock fing {2} onto the piston rod,

Fit new wiper seal {13), packing set (14}, ratainer (15}, rotainer ring (18], "0’ ring (9} and back up washer
{100 1o the besring body (17,

Lubricate the piston rad with clean hydraulic ail and slide the bearing assambly onto the rod,

Fit back up washer (8], new 'O ring (9), back up washer {10}, and new pecking 56t (7) onta the packing re-
talnor (6] and slide it cnto the rod,

Fit a new wear ring |5} to the pistan (4), slide it onto the rod and secure with nut [3). Tighten ta & torqua
of 330 - 350 Ib.fr, (41.49 - 48.4 kg.m.).

Lubticate the ‘0 rings and seals then insert the piston and rod assembly into the barrel, taking carenat 1o
darmage the seals.

Push the bearing assembly inte the barrel far enough to allow the replacemant of the lock ring (2},
When the luck ring has been replaced withdraw the piston rod against the bearing thus forcing the bearing
up e the lock dng. Fit the bearing nut (1) and tighten to a torque of 200 - 220 Ib.fL. (27.46 - 30.43 kgm.).
Fil new ‘0" ring | 211, new back up washer (22), new "0 ring (24} and naw bacl up washer (25) 1o the tuba
(23,

Insert the wbe then replace the shims 120, If & new tube is w be fitted shim behvann the tuba end spring
to ensure 2 dimension of 14" £ 1/32" (31,76 £ 0,793 mm)} between the top of the shime snd spot face of
the plug (Fig 14 Dimension A,

Replace spring {19) then refit plug ( 18] complete with new 'O ring.

{Fiy. E13) Replace the guard (1) and secure with serews (2),

CLAMPING CYLINDER

Remaval and Replacement (9G/17)

1.
2,

3.
4,
5,

g

{Fig. 15 ] Release pressure in the eylindar by operating the clamping coniral lever.

Unscrew the 4 bolts (1) which hold the clamp retaining castiog (2) to the main casting (3} and remove the
clarmp rutaining casting,

Extract the sphit pin (4] and remova the pin (6).

Remowe the hydraulic cannection (6],

Force the ram piston back into the cylinder far enough ta-allow the clemping plate (7) fo clear the ‘vea’ Inthe
rear frame,

Turn the piston and clamping plate then slide the plate from betwesn the eylinder lups,

Warn i Ml : Care should be taken s the piston could drap from the eylindar.

7.
H,

Remaove tha split pin (8) and pin (2} then remove eyiinder (10).

Reptacement is a rovarsal of the abova procedura,
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GLAMPING CYLINDER . . . Cont'd

Disassembly and Reassembly 196/18)
1. Remove the cylinder from the machine as statad In aperation 96;"1?

2. [Fig, 16) Slide the piston (1) from the cylinder {2).

3. Remova tha retaining ring (3] and seal (4).

4, Aarmaove the greass nipple (5],

&, Cheeck all parts for wear or damags.

6.  Reassemnbly is @ reversal of the above procedure.

Mnte -

1. Before reassambily fill the annular cavity in tha cylinder with grease.
2 All seals shiould ha renewed on reassembly,

STABILIZER RAM

Removal and Replacement

(9G/19)

The procedure for removing eithor the left hand or rght hand rany is exectly the same.

1. Extend the ram until the foot is just uching the Aoar,

& {Fig. 17 ) Remove split pin {1] and extrsct pin (2],

3. Hetract the ram rod,

4, Remove the cover plate [3) from the top of the fog.

&, [isconnect the twe hydraviic unions (4).

B.  Adeguately support the ram assembly, remove split pin (5] then pin (B]. Lift out ram ossembly (7).

7. Replacement is a reversal of removal procadure,

Disassemhly (9G/20)

1. Remove the ram as stated in operation SGﬁ‘;—]

2 Hold the ram assembly securely in a sultablo clamp or vice.

3. (Fig._1B) With a 'C" Spanner turn the bearing nut (1) In an anti-clockwise direction, remove it from the
baaring and rest it on the piston rod,

4 Tap the bearing approximately 1% (38,1 mm) into the barrel 1o allow the removal of the lock ring. (2],

B, Using a screw drivar ramowve the lock ring.

B.  Withdraw the piston rod assembly from the barrel.

7. Clamp tha piston rod assembly seauraly in a vice, remove the nut (3) piston (4) complete with wear ring (5]
'0" ring (B}, packing retainer (7] complets with packing (8).

B, Slide the bearing assembly off the rod.

g, Remowve the "0 ring {QL' back up washer |10}, wiper seal (11}, snap ring (12}, washer (13) and packing (14
from tha body [15),

Reassembly (96/21)

1. Examine all component parts for wear or damege, Thoroughly clean all pans,

2, {Fig, 18 ) Slide the bearing nut {1} and lock rirg (2} onto the piston rod,

4. Fit naw packing (14}, washer {13), znap ring {12}, new wiper seal (11}, new hack up washer {10} and new
‘0¥ ring to the body [15],

4. Lubricate the piston rod with clean hydraubls oll and stide the besring assembly onta the rod,

H. Fit new packing {8) onto packing retainer (7) and slide up to the shoulder on the piston rod, Fit new 0"
ring (6.

£ Fit new wear ring (5) onto the piston {4), slide It ento the rod and sscure with nut {3, Torgue to 300 - 330

Ib.dt, (41,48 - 45.6 kg.m.).
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STABILIZER RAM
Reassembly . . . Cont'd

7,  Lubricata the “0° rings and seals then insert the piston and rod assernbly Inta the karrel, taking care not to

damage the seals,
B, Push ‘the bearing assembly Into the batrel far enough to allow the replacement of the lock ring (2).

8, When the lock ring has been replaced withdraw the piston ageinst the bearing assembly thus forclng the

beating ug to the logk ring Fit the bearing put (1) and tighten fo a torgue of 160 - 190 fe (2293 -

24,80 ky.m,).

11
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SIX SPOOL VALVE

General

The monobldck eonstruction of the six spoal valve has the intagral featuras of 1) an open cantra, 2} series flow,
3) parallel pressurs feed and 2 zig-zag apen centre. The pressuro gallaries, which are sither side of tha zig-zag open
eentre, link up at the ol infet port and the retum oil galleries flink up at the outlet pore. With the exeaplion of the
stabilizer service each spool incorporates a shock valve assembly intarconnected between the servino actuator
porisand the return ol galleries. The hydraulic sysiom s shown in Flg. 2.

KEY TO FIG 1 -

1. Bucket spool 4, Laft Haned swabilizor

2. Dipperstick spool 5. Fotary astugtor

3. Hight Hand stabilizer B. Boom sponl

SHOCK VALVE SETTINGS

A Bucket Hod Side 27580 |hsfin? 193.3 ka/cm2)
B Buclat Head Side 2780 lbsfin® (193.3 kgfem2)
o Dipperstick Rod Side 3000 Ibe/in? (2109 kgfcm2)
D Dipperstick Head Side 2750 |bsfin? (1939 kglem?)
E Left Slew - 2000 Ths/in? (140,56 kofom2)
F Right Siew 2000 Ibsfin® (140.6 kg/cmz)
G Hoom Head Side 2450 1Lsfin? (193,38 kglomz2)
H Boom Rad Side 3000 lbs/in2 {210.3 kgfnm=)
KEY TO FIG. 2

(I} Intet Manifold. 3, Stabilizer, Right Hand,
(G/C) Clamp Cylindor, 4. Stabilizer, Loft Hand.
1. Bucket Serviea, B.  Actuator Service [Slew).
2. Dipparstick Servies. fi. Retiirns Manifold.

{Fig. 3) shows the bucket salezor spool and the flow of uil when the bucket is crowded. The spool is raised
pressurising the lower port which is connected 1o the head side of tho bucket ram. Retuming oil is directed ta
the: reservoir through Lhe upper porl. ’

KEY TO FIG. 3

1. Open centre gallery 4 Top port
2. Pressure feod gallery .. Shock valves
3, sarvice port iR fenvice cylindar

(Fig. 4). The oil cireuit for the dipperstick aperation isshown in this fiqure, The apen centre gallery has heen
blocked by the oporation of the salector sponl and pressure has bidlr of i the parailel prassuro feed galleries
The pressure s thus transfarred o the dippurstick ram through the lower port while the upper poct takes the
return oif,
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KEY TO FIG. 4

| Opan centre gatlory q. Togp port
S Pressure Teed qallery 5 Shock valves
A Service port 8. Service gylinder

[Fig. 5) Hlustrates the How of oil through the stabilizer spool then out through the hoses to the rams, When tha
spool is raised oil i3 fed to the tud sida the stabilizer refracts. Convarsely when the sponl s raised ol is fad
to the head side and the stabilizes entends.

KEY TO FIG.5

1. Ugpen Centre yallery 5, Service cylinder

2, Pressure gallery . Lower service port
3. Presstire gallery i 8 Upper service port
4. Check valve

[Fig. 6].5shows the ssiector spool in an operating position whereby oil flows from the pressure gallery (2) through
the lower servico port (3} to the left hand vane compariment in the actuator (8). The chigger will than rotate 1o
the right. The gil which. is discharged from the oppaosite side of the vane returns via the feed port {4}, to the return
gallury {S). T the build up ot pressure against the actuator vane excends 2000 Ibs/in® (140.6 kg/cm?), the lower
shock valve (7} will ralieve the pressure momaentarily untl movement of 1he digger 15 ohilaingd.

Pwi anti-cavitution valyes I8} are situated batween the delivery port gallery and the raturn port. gallery, These
would come inte operation when the actuator over Tung after the spool has retuined o neutral e.g. when it is
impassible to stabilize the machine tevel and therefore it is necessary 1o slew "down hill”. The momentum of the
digger would leree more oil from the #ctuaior than the pump could replace. 1§ this happened the valve wouldl be
drawn off its seal and ofl could then How from the ratuen gallery to m.'f'ﬂgg_up the deficiency on the discharge side
of the system.

KEY TO FIG. 6

1. Open centre gallery LN Rulurn oil gallery

2. Pressura gallery 8 Anti-Cavitation valves
3. Feud port 1. Bhock valves

4. Return pori B Rutary actuatar

(Fig. 7} illustrates the il system for ‘the boom. The spoal Is in a nedtral position so.the oil will flow through the
open ventre and nol operate the service.

KEY TO FIG.7

1. Upencenire gatlery 5. Uppet service port
x Laid G Heturn oil gallary
3. Pressure gallery i Shock valves

4. Lower seivice port 8. Boomram

KEY TO FIGURE 8

Gelecior Spool
Gallery

Check Valve

Clamp Rail Sylinders
Rahim Fort

il e
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ol X SPOOL VALVE
Removal and Heplacement [OH/ 1}

1. With the digger bucket resiing on the grounda, eparate the contol fovers several times Lo ensure et all hydraolic
pressure hias beere celisved Troom e digger.
Remowve the spool contral lever cover and rubber grommets.

2. Disconneet all hosss Tronn the ix spoal valve. Lo inakee reassembly easier, label or miark all the hosesand thejr
corresponding poits.

3. (Fig 9), Remove the thrae soccuring Bolts and 1ift the valve clear,

&, Heplacement is-a divect reversal of the removal procadire

81X SPOOL VALVE

isassembly
[OH/ 2

1. [Fig. 9). Remave the split pins (Thand linchi pins (2} which conneot the ks {3} to the spaols

2. Unfasten and remove the mwo screws (4) and remove the compleze-hamile assermbly from the valve.

3. (Fig. 10). Remove the setscrews [1) and washers (2] which sscure the cap (3) and cover spacer (4} then vt
draw the spoal complels with ceivtaring dovice, retainer {8} and seal ring (G},

4. Hemaove all other spools as par Hem 3.

Note

The spools ars NOT interchangoable. When dismantiing the valve, lable the spools aml mark the mating boro.

& Remove the two setserews (7], washers $8), wiper retainer (8), wiper (10}, seal retainer [11) and seal {12) From
exach borg.

£, Antl-cavitation valves {13Y and springs (14} are incorporated in the slew systern, Thesa i be removed afeer
thie sotscrowes £1) have been removed Fromy the slew scetion of the valve, as they are positioned in the block
under the sotscTaws.

7. Memove the ssat (16} and extract the overlosd suxillary rabiet valve [ 18] from Tis bors. Than reraove tho fovaed
sgat [(17) anid valve {18].

d. Aemaove the reliet valves tromothe other ssrvicas.

SiX SPOOL VALVE

Heassembly
ELTED

_ Examine ali ssal rings-and wipars for cuts and suoring, replace IT nzcessary,

. Check recesses for huers and dirt, clean up it necessary.

. Examine housing bore and seal recesses, If soored o damaged; Tt new boosing Ieguther with spools,

Lightly oll 2l enmpencnts with clean hydraulis ail

(Fig. 10). Riplace the cover spaser {4}, s=al (6} and seal retainer (5 on the spocland replace the sponl i te
correct bore,

6. Replace tho cover {37 and seeore will he setsorows 1] and washers (21

/. Check the spool operation for tendeney to siick. Hopositioning of the cover will normally cure this,

8. Meploce the soal (121, seal retainer {17}, wipa (10), wiper retainer (9], washers (B) and setsorews (T7)

Note
Wiher veplacing setserews (1) 0 the slew section of the vales, At the ant-covitation valves {12) and springs {13} in
thadr respeciive bores and seoorg with the satscrews.

;ode o —

&, Rapiace ail spools in their appropriote bores wusing the ahove procedura.
10, Replace the overload retiet valves in their respective borey and refit fhe soat.
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SPOOL
Hisassembly

: (9H/4)
1. {Fip. T1). Place the spool in & vice which is squipped with soft iaws and unsorew the aagy (1,
2. Remaove the ratainer (2}, spring (31, spacer (4) and retainar (51.
5. Exfract the spring (8) and check valve {7} from the inside of the spool. Mark the spring and fts respeative bora:
4. Reinove the sposl eye (8) from the other end of the spool and sxiract the spring (9) and checl valve (101 from

insida the spoel. Mark the spring and its respective bore,

SPOOL

Reassembly
(OH/S)

1. Ensure that-all itams are elean amd lightly olled with clean hydraulic oil.

2. [Fig. 11). Heplace the check valve (10 and spring (9). Ensure that they ate in their correct bare, then replace
the spool eye [B).

3. Replace the check valye {7) and spring (6) in the other bora.

4. Fit the retainer (B), spacer (&), spring [3) and retainer [2) to the spool.

L. Sewure the centering device assembly with tha cap (11,

SHOCK RELIEF VALVES

Remeval and Replacement
(911/8)

1. Remove tho valve seal to exposes Lhe valve certridge.
2. Place extracior tool dver the end of the vaive cartridge, tighten the screw on the toul and lift the cartridga claar.

Note

The extractor tool which can b made lecally is shown m Flg, 12,

It b5 advisable that (he valve seal and valve cartridge, when removed trom (he six spool blocl; should be Eapt to
gether to prevent any errars when refitling them,

Mote

ON NO ACCOUNT MUST THE SIZE OF THF VALVE SEAT BE CHANGED A5 THE PRESSURE SETTINGS
VARY WITH THE SIZE OF THE SEAT.

KEY TO FIG. 12

A ‘B00 in (2032 mm) J 0515 in (13.081 mm)
] 4.25 in {10795 mm) 0516 in (13.1064 mm)
C 20000 {(¥6.2mm) K 0,062 in 115748 mm}
1} 2.75 in {62.85 mm} L 02139 {7.8375 mm|
E 2.00 in (508 mm) M BO°
F Dhin (127 mm) M 1 Hale drill through 0.37% in (8.5258 mm)
0 0563 in (14287 mm) P 1 Hole drill through 0,094 50 (2,381 mm)
557 in (141478 mm} C'Bore (L1BR 0 (4.762mm} » 0.281in
H D.S6E in {14.00/ mmji 17.043 mm) desp. Spot face 0,438 in 111112 mm)

to ¢lesn up and tap FEA.

Material: EN 24 Harden and Temper to 30 - 356 Rockwel| C,

SHOCK RELIEF VALVES

o
Pressure Checking (877

I. (Fig. 13). Fit the adaptor MF 348 to a Lere hand pump.

2. Seruce tha refief valve inta the adaptor.

3. Pressurise the reliet valve and wote lrom the gauge the pressure at which the pilol valve cracks,

417 the pressure differs from the list given below. the valve can be stripped and cleansd as stated n operation
aii/e

5, , aTter gloaning, the valve is still Taulty, serag thie valve and regpiace with 3 new on.

There sre two ses| dismeters for the slew ciroust reliel valve, the old D.197" (50038 mm) aned the now 0.372"

(7. 9248 mim). ]
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Circuit Reliel Valve Sarting Filat Scttiwg for 9.372¢ Filot Setling for 0,197
[T.89248 mm) Seat 12,0038 mm) Seat
rsi i P.5ilL
1200 750 8EQ
1600 980 1240
2080 1325 1680
200 2120
2800 2380
3000 2660
3500 3000

SHOCK RELIEF VALVE

[EIH/R)
setting
L {Fig. 14}, Remove the pilot seat locknut and spring 01,
2. Unserew and remuove the pilot seat (2] complate with '0° Ring (3).
3. Extract the pilat valve |4} arl spring (8) from the body (8).
4. Examine the pilot valve and sest For wear o darnage.: I any wear or damage is found the comptete shock valva

6.

1.

must ba discarded

. Reassemble abl the componenis in a reverse order of the ahove provedure, then re-set the pilot valve by serewing

the pilot valve seal in until it just comes into contact with the pilot valve,
Tesl the pilot valve sracking pressure as described |nooperation SH/T.
Fhe pilol valve pressure should then be adjusted to tho roquited setting as shown in the tabla in aperation 9H/ 7.

Mote

It the valve is to be stored for futdre use then it must be clearly {ndicated by means nf 3 labol arul placed in a box
also clearly marked.

[ ——
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ATTACHMENTS

General
LOADER

General Purpose 1 Cu. yd. (0°765 cu. m.) Bucket

This bucket has 3 replaceable blady wid is fittad with =ight replaceable teeth. The SAE Capacity is as folluws:
Struci volumes A T8 cu; el
Heaped volumea 1000 gu. vd.
Weight of empty bucket G50 |bs.

Drott 4 in 1 Buckei

This bucket can boe vsed as eilhe; uolldoee , scrapar, foader ar clamshell.

DIGGER

Trench Bucket

Various widihs are available for this bucket 127in, T80n, 24 in, 30 in; 36 in, snd 42 in (30, 45, 80, 76,81, and
106 cm rospectivoly ).

Each bucket has o replaceshle cotting edge, side cotiers and teeth,

O the BOB machine the 24 in (A cm) hucket is liiied as stodard.

Ditch Cleaning Bucket

Width 48 in. {121.9 ). Cubic Capacity {liguid bl of 4 cup, L (001132 G, ) An extension can Lo fitted
which increases the width o 72 in. (1829 cm) and the cubic cepacity to 6 cu. fr (10170 cu m).

Ditch Digging Bucket

The standard bucket (s 48 in. (121,80 em) wide at the top, 15 in, [38 cm) #f the base, 30 in, {76 cin} in depth,
With the extension fitted the depth is 42 in. (106 cm) and 1he top width is 60 in_ (152.4 em).

Hardened steel reversible blades are fittod,

CUTTING BLADE
Renewal T0A[

1,  Bresk the old weld and remeowe [he cutting blade. Clean up tho edges on the bucket.

2. Pre hoat the new blade (e a tomperature of 2607 300°C.

3. {Fig. 1) Whilst the blade s still hot position it on the buckey and secure it with six bolts.
. Tack weld tho Wads into position using Armaid Mo, 1 welding rods,

Note

The welding rods should be pre-heated (o o empereture of Y6070 to snsure that ne damprness is present

in the rod at the time of welding.
{Fig. 2} Complete the welds marked A befure welds marked B to avoid distorfion,
Rermave the G holis. -

I roguived a further run of weld using Duroid Me. 3 rods can be pul over the top of tho new gl

This gives @ hard wearing suifoce.
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DIGGER FRAME

The digger is attached 1o the machine at four points by means of hook type lnkages and is easily remavad,
An attaching sill Is fitted o the rear of aach loader side frame, the lower sttaching paints on the digger
are hooked over the attaching sitls and tha Upper part of the frame is then connected by two bux section links.
The links are pivoted near the base of the verticsl phvol post,

FRAME

Removal and Replacement 11A/1

1. {Fig. 1} Remove the rear panal (1) from the cab,

2. Extend the stabilizer legs far enough to take the weight of the digger rear frame,

3. Centralise the digger unit on the frame and position the bucket centrally on the ground,

4. {Fig. 2) Unserew tha nuts (1) from the tie links (2) and Iif the arms (3) from off the pin (4),

9. Carefully raise the frame by using the stabilizers until it is clear of the lower link (8) then move the tractor
a few inches forward to clear the fiame,

Lower the frame far enough to allow the saven spool vaive control lavers to come clear of the cab frame.
Disconnact the oil return pips from the sevan spool valve.

Disconnoct the oil pressurs pipe at the union under the left hand wheal arch than quickiy connsct the
refurn pipe to the pressure pipe thus isolating the diggar.,

9. Ta replace the digger reverse tho ahove procedure,

m~o
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LOADER FRAME AND LIFT ARMS
GENERAL

The main movabla component of the loader is the 1ift arms which, pivated from the vertical pivot posts, is
attuated by @ pair of hydraulic rams and carnes the bucker and iis associated linkags,

BUCKET
Removal and Replacement 12A/1

I Lower the bucker o the Hoor and switch off the engine.

2. [hseonnect the loader lift arms and the bucket arms from the bucket by removing the split pins and pivot
pins from each 1ift arm and bucket arm attachment ports,

3. The buckot can now be moved clear,

4. Raplace in reverse arder 6f the above procedure,

LIFT ARMS

Removal and Replacement 12A/2

1.  Remave the bucket as stated in operalion 13441,

2. \Fig. 1) Hemove the split pins and pivot pins (7] which seedre the short transfer aros (2] o the counter
arms {3) and remuove the transfer arms.

3. Hoemove the split pins and prvan ping (4] securing the fong transfer armis {5) to (he counter arms and
remnwve the transfer arms

4. Remowe the split pios and pivet ping (6) which secure tho front countor lover {3) to the [0 arme and

remaove Lhe levers.

Romave the pmvor pins and split pins {1 secunng the buclet rams to the counter levers.

G. Hemove the split pins and ppvar pins (8) securing the rear counter levers to the §ift arms and remowe

the levers,

Disconneet the Bif1 raws frome the ife arms,

Start the engine and fully contract the bucket and it rams,

9. Support the |oader lift arms on a suitablo gantry and remove the split ping and pival ping {2) which secure

the laader arms to the side frames.
0. Heverse the machine from tho laacdes 1TTE arms aed lowesr the arms e the ground,
11.  Replace in reverse order of the ahovo procedure,

&

e

SIDE FRAMES

Removal and Replacement 12A/3

The Tullowing instructions assumea that the eab and digger upit have been removed,

1. Completely driain the hydraolic system.

2. Remowve the |ift arms as stated in operation |:-’.ﬁ,r'r2

4 Rermowve the FC rams as stated in operation 3G/1.

4, Hemowe the bucket ram as stated in operation BG4,

B, Dusconnect all hydraulic pipes from the two spool valve [L.H. frame anly).
4
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SIDE FRAMES

Removal and Replacement . . . , Cont'd

2o

1.
12
[
14,
15,
18,

Aemaove the oil filter and main hydrarilic hoses from the side frame (L. T am. Gyl
{Fig. 2} Remove the bolt (1) which sscures the platform 1o the side frama,

Remaove the twa bolts {2) which secure the ruar well to the side frame,

Aemaove the footstap unit {3) by unscrewing the four securing baits (R4, frame anly).

(Fig. 3} Release the cross pipe securing bracket (1) from tho inside faca oF the side frama,

Remave the cross member retaining bolts (2).

Flaes a trolley jack under the centre af tha side frame and set the jeck just in ténsion,
Aemove the four framafvear axle retaining bolts

Remove the thrae front retaining bolis,

Lower the frame and remova it from under the mashine,

Replacement s a raversal of the shova procedurs, '

SECTHON A
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TOOLS
APPROVED SERVICE TDOLS
ENGINE

SELEK i esan i e : GG ed o e s Piston Ring Compressor
PRAZR: o oo wisie . i e i @l Gudgeon Pin Bush Remover
PO42BM . . . . NEa i B i ; Adaptor
BECES - o pie e e 1 e S e i anl gt Valve Guide Aeamer
BEMBARS o a2 s e viis Sie i i (e fva L e s e Walve Guide Reaner
PEEARE G -0 G s5 5 i G m ot ca e e e dla al iz Cylinder Liner Ramover/Replacer
PREABOME ¢ 0 . w0 5 5 05 s s i Ty Cylinder Liner Remover/Replacer Adaptor
MEIRE. o = 2 Al s iR N S e a s T Small Adjustable Puller
P e S T R P = S EPR Hand Press
M08 - o i s @ e S e e ose e Hand Prass Adaptor
i AT R e R B S R Valve Seat Cutter Handle
< 0] A T i R T R Valve Seat Cutter Pilal
31613 o N G e M M = o Ml oza i Walve Seat Cutter Pilot +.030 in.
FIBA2E "7 o o o e o F TP ) PR Valve Seat Cutter Pilet +,015 in.
e T O T R T Inlet Valve Seat Cutler
= Y R R Con. Rod Alignment Jig
as, ., oW E e M R g = oS EE . Multi-Purpose Arbor
BH18A . . . . . NI R R R HEH Valve Spring Compressor
BV - o G o s e e w e w a x Valvie Spring Adapior
BERY: . o v o oo ow o W e A o i Z2 o5 %R Reamimg Fixwre
FDB2OOM3 , . . . . _ . . i e i Go=E = Reamer Sgt
COOLING SYSTEM
MEIGG ., . . . o ow o E o == oW Small Adjustabile Puller
MESR-. o 0% 2 0@ 23 2% e s = Hand Prass
ME2O¥E . . . . o . - . - e e . IR Hand Press Adaptor
FRONT AXLE
MEZBUE . o0 bbb ke on B Rk King Pin Bush Remover
ME2B4T . . . . .. . . o T oA W W ow B om King Pin Bush Reamer
POWER &TEEH!NG
MF1a8 ., . . . E R TR RN Hydraulic Pressure Test Equipment
R e A I S Power Steering Adaptor
MF2zozAM . . ., . . ok o & oA 0il Seal Driver Adaptor
] e i e N TR Y S Front Axle and Steering Bush Remover
MEZBIZ 0 _ . o e b m b o m e owoa w b Front Axle and Steering Bush Remaover/
Replacer Adaptor
MEIF s & L L o e B o s ow oo Front Axie and Steering Bush Feamsr
MEZedfz: . . ., . . . . m = m Re=amar and Pilot
MFBED . . . . Y L Driver Handle
STANDARD TRANSMISSION
MR-V 0 = i a0 o EOEO0 Transmission Main Drive Shaft Qil Seal Pilog
e N I 1 T S oy - - I Trangmission Pinion Qil Soal Replsodr
MEZRIEDET 50 it o 5 b bl b b B E b ae at B W s Bulti Purpose Bearing Remover/Replecer
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CLUTCH

MERSBNL LB e e e
ME3T4. o o v v

REVERSOMATIC THANSMISS![]N

MF244 . . . . 2 .

TORQUE CONVERTER

ME28R. &« . o o - oo W
ME2SQ., . . . . . . . .,
ME2B02 ., L L L oo L

REAR AXLE WET BRAKES

MF 197 ., '

MFE197r2 |

MF 200 |

ME200V3 . . . . L, |,

MEZOOEA . L - ou L. ..
MF2o0/24¢ . . ., |

MF2oof2s - . . .,
MFas6D . . . . . ., . .
MEIBT . . o w5 2 2w w o -
MEIEBA . . - . . . - . _ .
MEZ6E6 . .

MESED . . . _ . .. L.,
MFG55 , _ | .
MF 5552 &
iF 1708 ,
MF Hos/1
MF 1105/2 an
MF 11056/2 Asd
MF 1108/7 401

MF 11087802 . . L L L
MFET10B/7AYS - L L L L L . L
MF 1105/ . | | ; £ w0

CP 4030

HYDRAULIC PUMP

MF 341 .

FART 13 SECTION A

Clutch Centraliser
Lever Fulerim Height Setting

Instant Revarse Clutch Spring Comprassor

Torqus Converter Checking Gauge
Loy Pressure Hydraulic Tast Set
Hydraulic Test Adaptar

Whet! Axle Outer Bearing Cone and
Diftarantial Cone Replacar

Differantial Carrier Plate Bearing Cone
Replacer Adaptar

Hand Press

Ditterential Carrier Plate Bearing Cone
Femover Adaptor

Drive Pinian Bearing and Pilot
Bearing Remover/ Replacer Adaptor

Epicyelic Hub Inner Boaring Cone
Remaver Adaptor

[ulti Purpose Bearing Remover

Rear Asde Pre Load Gaugs

Differential Bearing Cone Roplacer

Planetary. Carrier Remuover

Flanetary Carrier Bush loner Ol Segl
Bearing Cone and Unit Replacar

Handle

Three-Legged Adjustabla Puller

Differential Coupling Bearing

Cone Aemover

Adaptor

Adapior

Adaptor

Differential Boaring Cup Removet/
Replacer Adaptor

Differential Bearing Cup Removal/
Replacer Adaptar

Oiffarential Bearing Cup Ramaoval/
Replacer Adaptor

Epteyelic Hub Inner Bearing Cup
Remover/Replacer Sdaptor

Dirive Pinion Pra-Load Gaupe

Drive Shaft Extracter



PART 13 SECTION A

TWO SPOOL VALVE

MF 148 .

ROTARY ACTUATOR

MF 342 .
MF 343 .

MF 344 .
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Hudraulic Pressure Test Equipment

Pegning Punch—HRotary Actuatod
Loeking Columr

Peaning Punch—Rotary Actuator
Sleeve Retainer

Tea Wrench—Rotary Actustor Sleeve
Retainer and Locking Column
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