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Information and Instructions

Thizs shop manual conlains ssverdl sectons each
eovering a specific group of wheel traciors. The
Tab Index on the preceding page can be used 1o locate
fiwe secton perfaining 10 each group of tractors. Each
gaclan contains the necessary specifications and the
brief but terse procedural data needed by & mechanic
wihen repairing a fractor on which he has had no previ-
edls actual sxperience,

Within each section, the material is arranoed in a 5VE-
tematic order baginning with an indax which is followed
immediately by a Table of Condensed Senice Specifi-
cations. These specifications include dimansions, fits,
clearancas and timing instructions. Mesd in arder of ar-
rangement is the procedures paragraphs

in the procedures paragraphe, the order of presanta-
tien starts with the front axbe system and steering and
proceeding ioward the rear axle, The lasi paragraphs
are devoted 1o the power take-off and power IR sys-

tems. Intersparsed where needed are additional tabular
specifications partaining to wear limits, tarquing, ete,

HOW TO USE THE INDEX

Suppose want o know the procedurs for AR
iremove and reinstall) of the engine camshalt. Your first
step is to look in the index under the main heading of
ENGINE until you find the entry “Camshaft” Now read
to the right where under the column covering the tractar
you ara repairing, you will find a rnumber which indi-
cates the beginning paragraph periaining to the cam-
shaft, To lecate this wanted paragraph in the manual,
lurn the pages until the running index appearing on the
top outside corner of each page contzins the numbeas
you ara saeking. In this paragraph you wil find the infor-
matian concarning the removal of the camshaft,
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SHOP MANUAL

MASSEY-FERGUSON
MODELS

MF230-MF235-MF240-MF245-MF250

Tractor serial number I3 stamped on & name plate attached to the side of instrument console. Diesel engine sertal number
is stamped on right side of cylinder block near the fuel It pump. Gasoline engine serial number is stamped on & plate
attached to left elde of cylinder block above the distributor.

INDEX (By Starting Paragraph)

BRAKES
Dise Type ... onvrnnnna- 173
Shoe Type. ... ... % s |
CLUTCH (Enginec)
Adjustment, ... . L 110
Mhaal Clagel . .. AT ) |
Split Torguee Clutch. . ......... 1186
Tractor Split. . ......... e 112
DMFFERENTIAL
Bawvel Dyive Gears, . ..o000. vaa 169
Differential Lock .., 0.0 00 161
H&H and OUwerhaul .. ......... 158
ELECTRICAL SYSTEM
Alternator & Regulatar ..., .. 101
Starting Motor .. .. ......... 107
Wiring Diageams . . .. .. ..2aA
ENGINE (Diesel)
Asgembly, RER ... ........... .58
Camshatt ..... d . R |
Connecting Heods & Bearings .., .70
Gﬁn]in,gﬁ_',lﬂ'l:em ...... P U IETE . 1
Crankshaft & Bearings, . T8
Cylinder Head ._.............. 57
Gi.lPr.l.mp....-.. =)
Pistons, Sleeves & Hings ..., .. 73
BT RS (1]

ENGINE (Gasoline)

Agsembly, RER __ . ..
Camahafy . ...

Connecting Rods & Besrings , ., .40

Coaling System .........
Crankshaft & Hearings, . |
Cylinder Hend

Pistons, Sleeves & Ringe .

Trming CHErS . . i apide e

FRONT AXLE

FUEL SYETEM (Diesel)
Bleoding .. ...........

e R e

Injector Mezzles .
Injector Pamp
Timing

FUEL SYSTEM ({zasolina)
Carburetor . ............

HYDRAULIC SYSTEM
Adfjustments | | . I
Auxiliary Pump ..,
Auxviliary Valve
General

vaaaa il

HYDRAULIC SYSTEM Cont.
LAl Cawar oo iinn e aaas onT
Main Hydraulic Pump ... . .aad
Reservair & Filker ... ........ 1686
Bystem Checks . . . S . 18T
Trouble-Shooting . . . . C1BG
POWER TAKE-OFF (Independent)
Clutch Unit | R
Oiperation . ... RO R IS [
Oatput Shaft .. ..o oo, 176
POWER TAKE-OFF (Live)
Ground Speed Gears ... .....,. 176
COatput Shaft ... ............176
HRHEAR AXLE
With Plapetary Final Drive . .. 167
Without Planetary Final Drive 165
STEERING SYSTEM
Hydrvostatic Type . ... ......, i .18
Mawnwgal Tope .. .o.o0 oL |
Power Asalst Twpe. ..., ....... A
TRANSMISSION
Eight Speed .. ........... 137
Manual Shudtle . ..._ ., ... 138
Muld-Power . ..o v s vy vnnnns 145
SlxSpeed ... .. .... A 119

DUAL DIMENSIONS

This shop manual provides specifications in both Metric (SI) and U8, Customary systems of measurement, The

firat apecification 1 Fiven in the measuring ayatem percarved by us to be the preferred syatem when servici
particular component, while the second specification (given in parenthesis) is the converted measurement.
ingtance, a gpecification of "0028 mm (0,011 inch)” would indicate that we feel the

eferred measurement is

metrie aystem of measurement and the T8, Customary eguivalent of .28 mm in 0.011,

"For

the



CONDENSED SERVICE DATA

ME220 MF2Z15
Diesel Gasoline Disel Gasoline
ZENERAL
Engine Make . .................. Perkina Conlinentsl Perkins Continental
Engine Model ...........00000000 AD3.152 145 A 152 F-145
Humbcrufﬂrﬁnﬂm............. 3 4 3 4
B R T e T e 0144 mm 2572 mm 4144 mm 86.72 mm
(3.6 in.} (3.375 in.) (3.6 in.) (3.375 in.)
BRI - vt i R ey 127.0 mm 1032 mm 127.0 mm 103.2 mm
(5.0 ind (4,063 in,) {50 o) {4.083 in.)
Displacement ., ,,....... 26 L 24 L 25 L 24 L
(152 cu, in.} {145 e, in) (152 en. in) {145 cu. in.}
Cylinder Sleswes . .. .. ... ___..._. Dry Wt Diey Wet
Electrical Systemy .. ..cveevanennn 12 Volt, Megative Ground
TUNE-UP
Firing Order .....cooiivvinnviues 124 1-3-4-2 1-2.4 1-3-4.2
Valve 'ﬂlmrp.rﬂ:a.-_, Cold—
TRERN-, o i s i ol e 0.3 mm 0,33 mm 0.3 mm 0,33 mm
(0012 tn) (L0132 im.) (0012 im.) {0008 in)
Exhenst . ...00c0vpenes e 03 mem .38 mm 0,30 mm 0B rroem
(0,012 in.} {00LE n) (002 im) (0015 in.)
Valve Clearamce, Hot—
it 1 e i PRI 0.25 mm 028 mm .25 mm 0.28 mm
(0,010 in,} (0011 in) 0I0 in.) (0.011 in.}
20 1 o] e e e PR 0.25 mm (L35 mm 0,26 mm (.33 mm
(0010 im.} (001 tnd (0LD i (0013 in.
Valve Face Angle—
Ly ] A S e LTSI TR s Y ase 0 45" J0*
Ealeiint | ol e i a5° 44" 46 44
Valve Saat Angle—
IRl e e e as= 0 45= 30"
Bxhamet: .ol ot i v ase 45° 45= 4i5*
Injection Timing, Static. . ......... 24° BTDC 24 BTDC
Injectar Opening Pressure. . . .
T R e e e 19235 kPa 18755 kPa
(ZTED pai) {2720 pai)
e e e 3 17720 kPa 17240 kPa v
(257D pak (2500 pad)
Ignition Timing ................. : A BTDC ET BTDC
Tgnition Point Gap .............. 0.45-0.55 mm 0,45-0.66 mm
(0.017-0022 in.) {L017-0.022 im.)
Bpark Plug Gap . ......o0vvvnnn, 0,33 mm 1,63 mm
(0.025 in.) (0,025 in.)
Gaverned Speads, Engine Rpm—
I | R o T R T25.7T75 T26-776 T25-TT5 T25-T76
Highldle . ... ..........0..0.... 2135-2185 2200-2250 24002450 2425-2600
Pull Lamd .. .oovivv i omninsnnnes U] 2000 2940 250
Ruted Power At Pto Shaft. ... ..... 25,70 kW IHE EW 1.6 kW 0.7 kW
(345 hp {34.9 hp) i42.4 hp) (41.1 hp)
CAPACITIES
Cooling System_._............... 0.9 L 85 L 80 L 8.5 L
(10,5 L5, gts.) {10 U.3. gta.) (0.5 U.5. qtsd (10 U5, qts.}
Crankeasa®™ _ . ........0000000a 4.7 L
— (5 U8 gts.)
Hydraulic Syatem. . 000vvrinnnn. . ana L
15 U|$| ,E-E].ﬂl:l -
Power Bteering .. .. ... .00 ..., 096 L
(1 s gt
Foel Tamk ..., 00iviiincacnns, 5L
{14 1.8, gala)

* Add 0.95 L ( 1 U.S quart) if filter is changed.




MFZ30 MF235
Drigsel Gasoline DHesel Gasoline

BIFES=CLEARANCES
Crankzhaft Main Joornsl—

DHBMELAR . . Cvvvvvnn vt ivasesunid 28146962 mm 67.13-67.15 mm  @%.681-89.82 mm 57.18-67.16 mm

(3 TAEE-2.7490 in) (22492880 in) (2748527430 in (2240-2250 in)
Bearing Clearanee .. ...ooo00000 0.08-0.13 mm 00081 mem 0.058-0.13 mm 001300681 mm
(DSOS 10 0000500032 i) (0030005 ind  (D.0005-0.0032 in.)

Crankshaft Crankpin—

THEMELeT .. vvvnmeccccanns 57.11-5%.12 mm £59.40.409 2] mm 57.11-57.12 mm 49. 194521 mm

(2 2485.-2.2490 in.) (1.9865-1.94975 in) (2.2485-2.2450 in.) (1,9365-1,9375 in.}

Brearing ClearBnee .......i00e00 0DE-0.10 mm 0,015-0,078 mm 006010 sy 00160078 mm
(OO E.0.0040 i) (DUODOE-0.0ET in) (DOC2E0.0040 in)  (DUDDDE-0,003] in.b
Cranksheft End Play . ... ... 005038 mem 0.10-0,20 mm 0050238 mm 0, 10-0,20 mm
(0002-0015 in)  (0004-0.008 nd (00020015 ind (00040008 in.d
Comsheft Journal Diameter—
Froml. .. ....... o 47 4AT-47.60 mm 45924595 mm 4T 474750 mm  45.92-45,96 mm
(LAG% 1870 in)  (1.308-1.509 in) (13691870 in}  {1.BOB-1.800 in)
Conmar. ....--- S e 47.82.47.24 mm 44944496 mm 47.2247.24 mm did 344436 mm
(1.850.1 860 in.) (1. 7d45-1. 746 1n.) (18551880 in.) [1.745-1.746 in.)
RBAE o0 vvrrvennrincisiana . 487146 T4 mm 42764277 mm 46.71-46.74 mm  42.76-42.77 mm
(18391840 in)  (1.683-1.884 in.)  (1.830.1.840 in)  (1.GEZ-1L884 in.)
Camshaft Bearing Clearanes | | (L 10050 mm 0065401156 mm 0. 10-0. 20 mem 0.085-0.115 mm
(00040008 in.)  (0.0026-0.0045 in) (00040008 in)  (000Z6-000045 in.)
Pigton Pins—
IE 1 RS 3174491760 mem 2122121826 mm 31.744-31, 760 mm 21.821-21.826 mm

(1. 2488-1 2500 in,} (DBSOLLARES in) (1.2498-1.2500 in} {0.BSOL1-0.A85H3 in.)
Q010,04 mim 0.E-0.015 mm 0.01-0004 men 0.005-0.015 mm

Clearance tn Bushing .. 000 voh -0 s
LO004-0.0017 in) (000200006 in) (0000400017 ink (0000200006 in)

TIGHTENING TD‘R‘QUEE" ¥

Cylinder Head . (ISR Ar 45101 N-m
(7075 fidba.) =
Connecting Rods. . . ....._..... Refier 1o Text G481 Mm Refer Lo Text f4-581 H'm
i40-45 f.-Ibs.) (4045 ft..[ha.]
Moin Bearings ..o o0viiiraamann 148166 Nm 1156-129 M-m 1481566 N'm 116-129 B-m
(1101185 fi.-Tha.) (B5-25 ft.-lbs) (110-115 fi.-lba.) (A5-95 fidbs)
Flywhesl ....... i 101108 Nom 45101 N'm L1058 N-m Q5101 N'm
(TH-A0 ft.-1ha.] (T0-76 ft.-lbs.) (7580 fi.-Ibs.} (T0-TE fr.dbel
EHEPER o 5 ros o s ey 26-28 N-m 16-22 N'm BE-28 N-m 16-22 Nm
(1021 £t The) {1216 fi.-lTheh (10.21 fi.-Iba} (12-16 fi.-lhs)
Intake Manifald ... _._......... B.12 N-m 741 N'm E.12 N'm 2741 N'm
(-0 Fi.ba) [(20-30 ft.-[bs. (3-8, dhe.) (20-30 fit.-lbs.)
Exhaust Manifold. ... ......... Vi 1820 H'm 2741 Nm 18-20 M-m 741 N'mi
{12-15 ft.-lha) {20.30 ft.-Ibs.] (12-15 ft.1ha (E0-30 f.-1hs.]
** Toreue figures apply with threads clean and lightly oiled
CONDENSED SERVICE DATA
MF240 MF45 MF250
Dhesal Diegel Gasoline Diese]
GENERAL
Engine Make . ....... : SprE Perkins Perkins Continental Porkins
Engine Maodel | e ADS 152 AL 1GE F-145 PO LK
Number af E;.rlmﬂnrs P! & a 4 il
B = v e b o o e e A 81.44 mm 81,44 mm B5.72 mm 81,44 mm
(3.6 in (36 in. (3375 tnd (3.8 in.]
Btroks .. 1Z7.0 mm 127.0 mm 1052 mm 1270 mm
{50 in) (5.0 ind (4063 in) 5.0 im.)
Digplacement - ... 25 L 28 L 4 L 25 L
(152 cu. in.) (182 cw. i) (145 cu. in.) (162 cun im)
Crlinder Sleeves. o oo coiiiiaiias Dy Dirw Wet Diry
Blectrical System ... ........ 12 Valt, Megative Ground
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Ll'Eli g 1] . Hlfln:u
L el ol i
TUNE-UP Gasaline :
Firing Order . _................., 1-2-3 i-2-3 -
Valve f'll:ﬂ.rp.nua, Cold— s e
T T R AL Y SRS (.30 mm 0,30 mm 0.33 mm 0,30 mm
(0012 in.) {0012 in.) (0013 n) (0012 i)
Exhaust .00 ovvinniin ey [D.Elu mm 30 mm (.38 mm (30 min
MORE im) (0012 im.b i i
e T in (0.015 im.) 0012 in)
IS o A e R S {R.EE mm 025 mm 0.98 mm 025 mm
AT in) (O im.b 0.017 im,) (0010 inh
NI 1\ g g wr st e g.EE mm 045 mm 0,33 mm 0,25 r:r:;
(OLD in.) i it. ; i
v.i-]w Foce .ﬂ:mgl.c-- in (LA i) 013 in) (L0 i
ntake . N age 45= an- 345°
E.'i:'ﬂ.nuat 35 45 44= i S
Valve Beat .#mg!n—
L e e NP L S s oy 35+ 45 30¢ 35-
Exhaat | e 351 45" 45 a6
Injection iji_ng. (5. 5 LT P S 24" BTDC 16° BTDOC fiaizi 18° BTDC
Injector Dpening Pressure—
BT e e 18758 kPa 18755 kPa . 18755 KPa
(2T20 psi) (2720 psi) (ETED psi)
L Ry A g;’?g kP]a ﬁ4ﬂ kPa 17780 kPa
N pai (] pesi) 2570 psi
Lgnition Timing .. ... _..... . Pﬂ E® BTIN uﬁmﬂ
Ignition Point Gap..........., ... .45-0.55 mm
OLT7-0022 inc)
Bpark Plug Gap ......oc0oo0000., 0,63 mm v
10025 in.)
Governed Sposds, Engine Rpm-- o
T Tadw . i e TER-TTH T26-T75 TE5-T75 TEG-TTS
High e ..o 2135-2186 24002450 24252500 2400-2450
Full Load . ..........., v aas S0 2250 X250 2250
Haetad Power at Pio Shaft | . 26,9 KW 520 kW 405 kW 34 KW
(348 hpl {429 hpo (41 hp} {408 hp)
ﬂAEﬁ{I[TIEE
Cooling Syetem. ... ..... 00000 " B.El'l;L 8 L 8.5 L 986 L
105 U8 qts) (105 U.S. gts)) {10 U8, qta.) (10.5 TS, gts}
CranlcaBe™ . oy nnnraneenance 50a L 4.7 L 47 L el
: 6.2 115, qgta.) (5 U.B. qts,) {5 T8, gta) 6.2 U5 gis)
Hydraulic System ... ... ..... 326 L B0A L AL 41.8 L
3.6 1.5 gals.) B UE gris) 8 1.5 &) (11 L3 gale)
Powar Steering . ..., ooeu ..., - 08 L - oz i
1 US. qt)
Fosl Tank ... oicoo s A 478 L o L L 478 L
{126 LB gals) (14 U.5, gals.) (14 1.8, gals) (126 U.5. gals.
* Add 0.95 L (§ U5 quart) if filter is changed. ’ g el
SIZES—CLEARANCES
Crankshaft Main .Inumﬁl-
Diarmeter . STt S 69.51-69.83 mim GEA1-60,83 mm  ST.1357.15 mm 60816983 mm
(2.7485-2.7403 in} [(2T4B5.2.7402 in) (2.249-2.2380 in) (2.7485.2.7453 in}
Bearing Clearance ............. Eﬁ?ﬁ%lﬂ}ﬁmm 0,08-0.13 mm 0130081 mm 0,050,110 mm
: ! i) (000G ind (0000500052 in.) (0, 002-0,004 in.)
Crankshaft Cnnkpm—
Dinmaeter B R B 67.11-57.12 mm  S7.1157.12 mm 48194021 mm  67.11-6T.12. mm

Bearing Clearanes |

mma}l“-ﬂ-ﬂﬂdl’lﬂ]uuuuuulllllll

Camshaft Journal Diameter—
5y i1 R A P e S

(2. 24585-2. 2490 in.) (2.2435-2.2490 in) (1.9565-1 8575 in) (2.2486-2,2490 in.)

0.06-40.10 mm

{1 0E-0. 10 rmm

0.01540.078 mm

006010 mumn

(0.0025-0.0040 in.)  (D.0025-0,0040 in.) (0O0DDE.DME] in) (0.0025-0,0040 in)

0.06-0.38 mm
(0020015 trd

47.4747.50 mm
(LEBE1.A2TD in.}
47,2247 24 mm
(18581860 im.)

005038 mm
0020015 ind

47.4T-47.50 mm
{1.B69-1.870 in.)
47.22-47.24 mm
{1.B68-1 860 in.)

010,20 mm
(0640, 0008 im, )

43.82.45.95 mm
(13081809 in,}
4404 44 36 momy
(E.745-1.746 im,)

0L05-0.35 mm
(000200105 n

4T7.47-47.50 mm
(1.868-1.670 in)
47.22-47.24 mum
(1.850-1.860 in.)



Paragraph 1 MASSEY-FERGUSON
MFZE40 MF245 MF250
DHesel Diesel Casoline Diesel
SIZES—CLEARANCES (Cont.)
BRARE s a7 0, 5. 0 46.7T1-46.T4 mm  46.71-46.74 mm 42754277 mm  46.71-48.74 mm
(LER-1 840 in) (18391840 in) (1.BB3-1.GB4 in)  (1BILLE40 in)
Camsheft Bearing Clearance . ... .. 0L L0-0.20 mm 0 10-0.20 mm 0.065-0,115 mm 0104020 mm
0000008 fnd DOMD008 in,) (0002500045 in) (00040008 in)
Piston Pins—
Dimmeter .. ..o iviniavmrana 41, 744-31. 760 mm  31.744-31.750 mm 21.821-21.326 mm 31.744-31.7560 mm

(1,2498-1,2500 in.) (1,2498-1.2500 in.) (0.8691-0.6553 in) (1.2498-1.2500 in)
0. 005-0.015 mum
(0000400017 tn.) (0000M-0061T int (00002-0.0006 in.) (0000400017 in.

0.01-0.04 mm

TIGHTENING TORQUES*"

0.05-0.04 mmm

Cylinder Head .................. 95 N'm 65 N-m
{70 N-lha ) (70 fi.-Ihs,)
Connecting Rods . _ ... ... ... —— Refer to Text
Main Bearings . ..............0.. 158 N*m 150 N-m
(110 ft.-lbs.) {110 fi.-1ba.)
T T 105 Nm 106 N*m
(T8 ft.-The.} (T8 ft.-Iha.)
Oil Pan ..... e T 18 N'm 18 N'm
{14 ft.-Tha) {14 f.-[ha.)
Imtoke Manifodd ................. 18 N'm 18 Nem
{14 ft.-Tha} (14 ft.-1ha.)
Exhnuiet Manifald_ ... ... ........ 18 M-m 18 M-m
114 fidba) (14 f.-lbs.)

0010004 mm

B5-101 M'm 895 N m
(TO-TE f.-Ihs.) {TD ft.-1hs.}

Bd-81 MN-m Refer to Text
{4045 ft.-Ths.)

115-12% N m 180 W'm
{85-95 fu.-lb=.) (110 fo.-lbe)
B5-101 N'mi 106 MNem
{7075 ft-ha.) {78 ft_-lba.)
16-22 N'm 18 MN-m
{1216 ft.-Tha.) {14 A_-lba}
2741 N'm 18 Nem
(20.30 ft.-lhs.) {14 ft..dbs.}
2741 Mm IB Mrm
(030 fit.-The,) {14 ft..0ha.}

=* Torgue fgures apply with threads cdean and lightly oifed,

FHGHT S?STE M Axle extenslon (7—Fig 1,2.8 and 5} can
tie rad and pavwer steering oylinder (if 5o
L. Several differert front axles are  member (8], then withdraw axle axten

suppart front af tractar and remmows hood,
side panels, grille support frame,
radiator and pxle cxtensions (if so cquip-
Pud]. Hsconnoct hydraulic lines from
poveer steering oy linders (f 5o equippedL
Bemove axle pivot pin retrining screw
(4) and inner snap ring (3. Withdraw

be removed from edjustable axle models
AXLE ASSEMBLY by firsl disconnecting drag link andior
All Models equipped) from steering arm. Remove
bolts attaching axle extenaion Lo center
used as showm in Figs 1.3,3.4 and 5.
L

back axie wned on rome MFEID and

siom, Th remove center member (51, first

pivot pin and remove axle centar



SERVICE MANUAL

mermber. Unboelt and remove front sup-
port (2} if necassary,

Axle pivot bushings () and apindle
bushings (100 should be renewed if ex
oeszively worn. Pivot hushings (6} should
b imsstalled 0.6 mm (0020 inch) below

[ | Flg, 1—Expicdad viaw of

anmi-gwapi baok axle atand-

ard on MF245 models, Ruiar

#o Fig. 2 for legond azeepd e
rod (1),

b Ll

fig. 4—Exploded wew of
nowadiuelabily froedt salo paed
on MFYIS snc ME295 Orohava
modeds. feler 1o Fg. 2 fov
legend axgept for wanhars
{17} awdl tiw rod (15

Aush with inner faces of puppert hous-
ing. Be gure bushings are installed with
hele aligned with grease passage. Make
certain pived pin elides freely through
bushings after installation Bpindle
bushings (10) must be reamed to provide

Paragraphs 2-3

Fig. G-—-Evploded vinw of sdjrstable front ace assemidy weed on
Models MF240 and MFRSO. Hefer to Big. 2 for legend excapt far fhe
21 Lotk Ty

3. banar baaring
. Whesl lub

26, Chuier tasri
B0 Mk cag

desired AL Lo spindle, To reinstall, reverse
tha removal procedure

Meazure axbe conter member end ploy
in guppart howsing using a feeler guge.
Beleet ghims (15) to provide 0,05.0.25
mm (00020010 inch) end play.
Lubricate with multipurpose lithium
base grease

TOE-IN, TIE RODS
AND/OR DRAG LINKS

All Models

2. Automotive type tie rod and drag
link ends are used. Units are nonad-
justahle and should be renowed if ex-
cessivaly worn. Recommended toe-in i
4 mm (18 inchl. On models with twe
drag links, adjust each an cqual gmount
to obtain corvect toe-in. On models with
tie redd {16—Fig 3 or 4), lovsen locknuts
and clamps, then turn adjusting sleeve
to proside correct toein.

MANUAL STEERING GEAR

This section covers the manual steor
ing gear used on MF230 and MF235
tructors without power assiel seering or
hydrostatic power steering.

All Models So Equipped

7. LUBRICATION AND ADJUST-
MENT. The steering gear should be

filled to the level af the opening for plug
(26—Fig. 6 with SAE 90 gear lubricant.

Backlash between the ball noat (200 and
laft sactor gear (100 and betwesn the
right and left seckor gears (10 and 15)
can be adjusted while unit ia installed,
To adjust, Inosen four screws that attach
the left and right pinion housings (4L
and 4R} to the steering gear housing,

then rotate the right pinion heusing (4R)
clockwise 1o the end of the balt slots
Rotate the left pinbon housing (4L}
counterciockwize until all backlash is
¢liminated betwesan left pinion and hall
nmt, then tighten the four screws retain-
ing left pinion housing. Robate the right
pinion housing counterclockwise until
all hacklash is eliminated betwoen the

T



Paragraphs 4-5

two pinions then tighten the four scrows
retaining the right pinion houstng. If ad-
ditional adjustmant is requived, vafar o
paragraph 5

i REMOVE AND REINSTALL, To
remove the manual steering gear
assembly, first remdave the battery and
the steering whesl, Theernnect the pil
preaaure line at the gage and tachometer
cable at both ends then remove the
tachometer cnble and cables hoosing
Mark all wires to facilitate assembly,
then disconnect all wires from insten-
ment penel gages. Remeve lights from
panel pages and disconnect fisel shut-off
from injection pump {dissel modelsh
Remave the complete instrument penel
with gages Disconnect wires from
starter switch and light awiich, then un
bolt and pemee the rear hood asssmbly
with light switch and starter switch in-
gealled. Disconmect Hnkage from both
emvids of the throttle cross sheft, then alide
ghaft from beft side of ractor. Bemove te
completa air clesner assembly and the
battery platform, Tisconnect drag links
from both pitman arms, remave the gix
retaining screws, then 1ift the steering
gear from the tracton

Heinstall by reversing the removal pro-
cedure, Be careful te conirnect wires Lo in-
struments carrectly.

£ OVEBRHATL. Ta ovarhaul the
remdved unit, first remeve the right pin-
ion housing (AR—Fig. 6) and shaf® (15),
bhem remove the left pinlon housing (4L}
and shaft (101 Unhalt shaft houaing {245
and withdraw housing and shal (200,
Eleven lonse balls shauld fall from wp-
per hearing (21) and eleven from lower
bearing (120, Pibman shalia (10 and 163
and relatod parts can he writhdraws from
housing (41 or 4K after snap ring (8] 13
removed as shown in Fig. 7. Parts of the
ball nut and shaft (B—Fig. 8} are nal
avallable geparately and shoubd nol be
disassembled.

Prees new bushings (3, 1l and 17} into
bares of reapective housings antil flush
to 0.8 mm {1/32 inch) below finsh with
puter elge al bore. Aszgemble paris
(8.7 8.0 1% and 13 onto pitynan shafk (106
anid parts (6,8,8,12 13 and 16) onte pis-
man shaft (L5) befure inserting intp
bousings (4L mnd 41 Add more shime
{12}, if necessary, to remmove all end play
from bearing

Use grease to hald the eleven balla (19
and 21 into each Fooe, then insert 2haft

Fig. B—Erploged wow of

Fypvcal miaual areering goar
Wil on MF230 and sowes
MFZI5 mooes.
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ﬁ.'l:l?rll;lu -
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amd ball ot {200 into shaft housing (241
Plage shims (22 amd 0" ring (23) onto
housing (24), then install into stesring
Pl !'m'l.u:ng {14). Bhimz (22} are
avnilable in 0013025 o (0008-0.000
inchl Install only eneugh shims to pro-
vide 0.080-0.10 mm (0.001-0.035 inch)
pral.-uqd for hearings {11 and 210

After steering shell ball aut is ko
stalled, o the steering shaft until the
tall put is at bettom. Position the steer
ing gear as normelly installed on the
tractar, and install the beft pitman shaft
(100 and houaing (4L} sssembly. The flat
mdentification boes on left housing (4L}
should be dewn when installed, The
otrked (3pd) tooth on left pinion (100
shicoald be aligned with center valktey of
ball nut rack (20¢ as shown in Fig 5
Turn the stecring ahaft antil ball nut is
moved to top and install the right pit-
minn shatt (15—Fig 6) and howsing (4R}
masembly. The (et tooth on Fight, pinion
{15) should be aligned with the first
villey on beft piniond 100 a8 shown ko Fig
9, The fiat identification boss an n'ghl:-
honsing (4R—Fig &) should be toward
fromt when installed correctly.

To adjust the macklash, rotate the ﬂg‘h.l'.
pinion housing 4R elockwise o end of
bolt slots and temperarily tighten re
taining screw, Hotate the lefl pinion
housing (4L} counterclockwise until all

Fig. 7—Tiee snap mog mus be removed a8 aionm
Bdang piman anar can be removed from foesing.

Fhp. f— Tre masked (v} toalh of ha ket pinioa
guar (109 showld be siigeed with ifee conder valey
of rack (20,



SERVICE MANUAL

Fig. B=Insiail ihe vghl pimlon with 1ree eoor {155
algnoed with firel weley (10) on the ather pirion.

backlash is climinated, then tighten the
bor housing setaining serews Rotnte
the right pinion housing (4R) counter-
clockwize until skl backlaah ls removed
from the right pitman shafl, them
tighten the four netpining scvews. Check
for correct assembly by localing the
center (straight ahoad) pesition of the
gteering shaft (200 With steering shaft
straight ahead, the blank splines on both
pitman shaftz (10 and 15) should be
vertical. The small flat mounting boss
at rear of steering gear housing will also
b wertieal when instailed on truetor, Fill
steering gear howsing to level of plug 125)
with BAE 80 gear uil,

POWER ASSIST STEERING SYSTEM

This seetion eovers the power steering
gvstem aveileble on Modelz MF230,
MF 235 texcept Cechard), ME240, MF245
Vinevard and MF250.

LUBRICATION AND BLEEDING
All Models 5o Equipped

G, Recomuended ol for power steering
gyatam is Massey Ferguson Parmatran
I il, Clheck power stesring reservoir
il level with englne renning after all air
i5 hisd from grstem. Powaor nt-e.nring
gyalem capacily s apprsimately 0,94 L
{1 UE quart].

Adr can be bled from power steering
gyetem by running engine and cyeling

tespring Do Pall left to full right, then

to Full left several times Repeat un-

Lill there are ma air bubhlss prasent in oil

rezervain Make certain ol level is maln-

tained during blesding procass to aveld
elarving the pamp of oil,

SYSTEM OPERATING PRESSURE
AND RELIEF VALVE

All Madals So Equipped

7. A pressun: lest of steering hvdranlic
syetem will disclose whetler the pump
relief valve or some other unit in the
system is malfunctisning. To check relic
pressure, install a “T" Miling at pump
pressura port, reattach préssire hose to
vne port of T and a 20000 kP (3000
pait prossore gage to the othar part, Start
engtre mrd aperate at 2000 rpm. Tarn
gteering wheal to full turn In either
direction and observe gage pressure
reading. Mormal relief pressure is ap-
procrimately B30 kPa (12060 psil

The relief valve oo models equipped
with gasoline engine s adjiested after

removing regervair (27—Fig. 11} and
turning screw {241 The relied valve an
modele equipped with dissel engine i
aleo adjusted after removing reservoir
127 —Fig 100 and turning adjusting screw
(243 Ome Full turn of relisf valve screw
ehonld changs pressure approximatcely
2100 kPa (3 psi) on Models MF23),
MF235 and MF245, On Model: MF240
and MFZ50, a prossure change of approx-
imately 3100 kPa (450 ped) sheuld result
fram one turn of adjusting serew,

Paragraphs 6-8

Reinstall resecvalr, refill with oil and
recheck pressure after changing relief
valve safting

POWER STEERING PUMP

The pamp shown in exploded view Fig,
10 is uzed on diese] models; the pump in
Fig 11 on gasoline madels, Refer to the
approprlate following paragraphs for
service

All Models

& REMOVE AND HEINSTALL.
Clean the area thoroughly before disson-
necting any  linea  Disconnect lines,
ramive monrting serews and withdraw
pump.

When reinstalling, tighten retaining
balts to 27 N - m (20 0 dba ) torgue, Refill
resarvoir with fluid and bleed air from
svstem &8 outlined ln paragraph 6,

Diesel Models

8. OVERHAUL. Mark the pump
housing (8—Fig. 100 and reservoir (27
before removing veservair, Filter (161 can
be removed after reservoir. Remove nut,
ganr (1) key and spacar (2), Estahlish the
setting of the rellel walve plug (24) before
remaving the plug Remove the screws
attaching body {171 and shield (20) to the
housing (8). Remove gears (10 and 117,
Woodrufl key (B), idler shaft (13)and pin

13

an railal
e
I A, JEmuning
2 Spaser A Wimnlke beeringn
A Epip rng 10, Tirive goar
4 Haari 11 Tieiwgn gour
G Ehail 12, B
B Wondrall kays 18 Hler shafl
T Sead 5. Fin

M —Exploded view of power steaning pump ueed on bodels MFZI0, MF235 amd MFILE squinped
dlasal angine. Fump used an Madels MP240 and MF2SG ls simiiar axcept desl springs mT s
mﬂmmmmnwmhdmmﬂmhm”m

15, Crasdoni 24 Bpring

15. Firar El EI_H'

17 b .. Fomlinl’ mdfjuding 3|
119 lh.:-.r-:l Fne 2R Mg din
19, Crasiont 2B 0 Ang

2. Shimld 2T, Regerans

Wl Ferbhel pdringe 25 Fill plag



Paragraphs 10-11

{14} Remove snoap ring (3, then bump
ghaft (5] and boaring (41 out front of hets.
ing bore

Inspect all parts for scoring, wear or
other domage and renew if necessary.
Always repew all 07" rings, gnskets and
ail seal.

Install new ail seal (T with 1i.]:l rﬂ'Ei.I'IE'
inward and front af seal Qosh with cuter
surfree of housing. When renewing nes-
dle bearings (99, press against numbered
side of bearing Bearimgs shonld be
alightly below fush with mechined sur-
face of housing. Press bearing (4) ontao
shaft (5}, then install the shaft and boar-
ing in bore of housing (3}, Install snap
ring (3%, epacer {2}, key (B} and gear (1},
then install reteining nut. Install the
pther key (6) in shalt and slide gewr (10
pnto key (6 in sheft and slide gear {10)
onto shaft over the kev. Instnll the idler

&

i, Gimar H, Hesdls brings
2, L, D foai

3. Snep rag LE, Lirives paar

4. Baxcing LE Hings

£, e 13, Edber shall

B Wosdroll §eys M. Fin

T. el 16, Cinsloet

H Huiisi=g 18 Filter

chaft and gear assembly (11, 12, 13 and
14). Pogitisn thin gaskat (15) arvund
gears and locata body (17 over geprs be-
ing careful mot to damage the gasket. In-
stall the thicker gaszket (190 and plate
(200 and tighten the assembly screws to
11-14 W = m (810 ft-Iba) torque. Use care
when mmb]ing rlief valee (21, 22,23,
24 and 25} [nstall the adjesting plug (24
g nenr as possible fo position from
which it was removed. Reinstall pamp
and chissk relbsl pressure a2 outlined in
prragraph 7.

Gaszoline Models

0, OVERHALUL. Romove ressrvoir
wover (F3—Fig. 11), filter (16), stud (30)
and screw (313, then 1R off reservoie (270
Esatablich the eetting of the relwef valve
plug (24} afore vemoving ping, Remove

TT—Erpivoied wew of power sregring pump used on Moclels MPEEAD, MFIES amd MFISS squigped
with gEsnlime angwee. insed shows focation of presaare Wns (B aag edurn Ve (5.

7. Beady .

b Doww pin 5 A s
28 Cashel 4. 00 rieg
¥l Batied plunpes =7, Pawaryom
& Bprings oy, T
BN g I, Hazd

M. Fabel affuting pug AL, BrEw
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serews ntleching bady (17} to the hoas-
ing {84 gnd remove body. Bemove gears
(10 and 113, WoodewdT key (6}, idler ahaft
{13) and pin 14k HRefiove nuak, gear I:I:I,
sloevn (21 and snap ring (), then bemp
shaft (5} and bearing {4} out front of
hoasing,

Install mew aeal (7) with lip towerd rear
of pump and front of sesl flush with the
step in front of howsing bove, Press new
bearings (9} into bores in body (171 and
housing (8 uniil bearlag iz just below
fiush, Press only on numbered aide of
bearing which should be toward gears
(10 anid 111, Press bearing (4) onta shaft
(51 then instel! the shafl and bearing in
biore of housing (55 Install snap ring (3),
gpacer (24, key (8] amd gear (1), then in-
stall retaining mut, Install cther key (6)
in shall and siide gear {10) onts shaft
aver key, Inatall the idler shft and gear
psmenbly (11, 12, 13 and 14) Poaition
gasket (18] avound gears and Incate body
{171 over gears being ceraful nol Lo
dimagge gasket. Install and tighten
BBE-E:‘I'.‘IIEJ!}' screws B0 11-14 M - o {B-10 ff.-
fha b torpgque Install relisf valwe (21, 2,
23 and 24), Install plug (24) as wear as
presible to original location to facilitate
relief setting, Beinstall pump and check
relief valve pressure selbing as outlined
in paragraph T,

STEERING GEAR AND
CONTROL VALVE

Models MF2Z30-MF235-MF245

The steering gear assembly includes
the power sleering contral valve, poeer
mssist piston and cylinder as well as
stooring shaft, rack, and pitman shefts
mecessary for mannal steering

11. REMOVE AND REINSTALIL,
To remove the power sbeering gear, first
ramove the battery and the steering
whesl, Disconnect the oil presaure line
at gapge and tachometer cable at both
envda, then remawe Lhe tachometer cable
and cable housing Mark all wires to
facilitate repssembly, then disconnect all
wires from instrument peansl gages
Revwve lights from pensl goges and
disconnect fuel shut-off from injection
purnp idiesel models). Remove the com.
plete instrurment papsl with gages
Discoanect wires from starter switch
and light switch, then unbalt and
remave the rear hood assembly with
starter and light awitches installed.
INsconmect lHnkage from both ends of the
throttie cross shaft, then slide shaft from
left side of tractor. Remaove the complats
air clepner assembly and the battery
platform, Clean the area thoroughly
hefore disconnecting wiy pomar stearing
lines. Diseonnect hydraulic lines and
plug all openings to prevent entrance of
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dirt. [Hmm-ﬂ:&g linke from both pit-
man arms, remove the six retaining
seraws, Lhen L the steering gear from
the tractor

Beinstall veversing the removal pro
eodure Be careful to connest wires Lo in-
struments correctly, Bieed the kydeaulic
gystem as outhined in parageaph 8 ofter
all lines are connected. HKe sure that
pamp is not allowsd to operate without
Elwiad,

12 DVERHAUL. To vverhaul the
remaved unit, unbelt right side pinion
housing (49—-Fig. 12} and rermove pitenan
shaft (281, housing (49) and related parts
Turn unit over and drain oil from hous-
ing then unbolt and rermove the left pin-
ion housing (440, pitman shall (36 and
ralated parts. Mark control valve head
(1), valve body (14), bearing housing (20)
and steering gear honsing (34) before
disassembly to [rcilitate correct
reagaemtbly. UInbolt and remove control
valve housing, head, bearing housing,
steering sheft and rack wnit. Dnseras
piston (271 and rack (32) as a anit from
ehaft (31}, then remave bearing housing
(200

T disassernble control valve and steer
img shaft, wee enution and carefully ideds
iify parts as they are removed. Some
prrts used may be stightly different than
showen in F:ig. 1%, Hemove lﬂp Eninp 'r"i'ng
{31, washer (4) and seal (5), Remove sec-
ond snap ring (3 and Lift parts (6,788
and 100 from shaft. Romove valve by
(14} fram vaive spool (18}, Becarafinl nod
to lose or damage parts of plungers (11}
Remove refburn fitting and adapter (17},
baing earefal niot o loss cheek ball (15

Pitman shafts (36 and 48 and related
paris can ba withdrawn from hewsbngs
(44 and 459 after snap ring (37) i= ro.
moved gs shown in Fig 13

Inspect all parts for wear or damage
and renesw if necesaary. Install new seal
{2—Fig 12) in hend (11 with lip of soal
tovwards valve body and end of seal Mush
with edpe of haiging bore Prass new
bushings (35 and 45§ into housings un-
til flush to 0.8 mm (132 inch) below
flush with sutar edge of bore. Lipe of
seala (48} should face inward. Some
moidels use A washer and shap ring o re-
tain peals (48} in housings When renew-
ing "0 rings (21 and 28} and seals (22
and 30 in bearing hovusing. be sure 0"
rings are installed under the seal rings.

Assomble lower snap ring (3], washers
(6,8 and 101, bearings (9] and aposl (15)
onto steering shaft, Install shims (7] on-
1l uppaer snap Fingg (31 will just Gt intg
groove in shaft. End play of epool (18} on
mhaft must be bess than 0076 mm (0,003
inchl. Remove npper snap ring, washers
and thrust bearing from shaft after cor.
rect end play is obtained. Install check
ball (15} wnd fitding (17) in valve bady,

Temporarily Uhread piston (277 and rack
(32} onte shaft (31), Install lower snap
ring (31, lower thrust bearing (8.9 and 100
and valvwe spool (18) onto shaft, The
groove inside valve gpool (18) must be
Lwaurds top (steering wheal) erd of shaft,
Install centering springs (12} and
plamgers (110, then carcfully install valve
body (14). Install upper thrust bearing
(10,9 and 8}, shims (7], washers (6) and
emap ring (3), The centering springs will
make it difficult to install the snap ring
into ita groove, however, a 252110 mm
(1x4-14 inch) piece of pipe can be used
s showm in Fig. 14 to push snap ring in-

Y,
¢z

Paragraph 12

to ploce. Install washer (d—Fig. 1% with
chamfer down over snap ring. Install top
snap ring (21 Remove piston and rack
from shaft.

Install bearing housing (200 over shaft
being sure that “0" rings at (R} are
aligned with correspanding holes in con.
trol valve body, Install pleton and mck
onto shaft. Install head (1} over shaft
aligning scribe marks made prior to
dispssemibly,

Ingtall control valve, steering shaft,
pistom and rack sssembly ints the steer
ing gear housing as shown in Fig. 15, Be
careful not to damnge piston seal ring,

Flg. 12—Evaloded wiew af powar Heoring gear avaitabde on aif MFZ3) models, ol MFISS models ax-

sl Crohand and MF2I5 Vimeyand meodefs.
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Paragraphs 13-14

Fig. 13—5nap nrg muat be removed from bows-
ing before pitman shalt can be withdrawn,

and be sure to maintain akllpnment of
housings, Secure in position with re-
Eaining screws,

Aszsamble parts (37, 38, 38, 40, 41 and
42—Fig. 121 onko pitman shafts before
installing shafts into pinien housing.
Adjust thickness of shims (4001 88 meces-
gary to romove all end play from bearing
{34],

Turn the installed steering shaft (31)
until e rack (32015 at bottom of travel,
position the stesning gear housing (34)
As mu]l}' mslalled on the tractor and
install the left pitman shaft and housing
assembly. The fat identification boss on
left housing should be down when in-
stafled. The marked third tooth an laft
pindon should be aligned with the center
valley of the rack sz shewn in Fig. 16
Inetall vetsining screws, then turn
steering shaft until rack (32) is all the
way up in houzing, Align the first tosth
an rght pinion (48—Fig, 17} with first
valley on left pinion (36) as ehawn, The
identification boee (B) on right housing
should be toward front as installed on
tractor. After correct alignment i ob-
tained, the right side pinion howsing can
b termporarly removed (whilsa main-
taining correct alignment) and housing
filled throwh opening to capacity with
Massoy-Ferguson Permiran 6l o
eguivalent, Install the right pinlen
housing and right pitman shaft after
filling with oil.

Adjust pear hacklash as follows: Rotate
the right pinien heusing (49—Fig, 13

clockwiza to end of bolt sloks and tem-
pararily tighten retaining screw. Rotate
the Lefl pinion housing (44} countorelock:
wige until all backlash is eliminated,
then tighten the four housing retaining
serews, Hotate the cight pinien housing
{490 coarnterslockwize until sll backiash
i removed from the right pitman shatt,
then tighten the four retaining screws
Check for corvact nssembly by losating
the centar (straight mhead) pasition of
the steering shaft (311 With steering
shaft I-T".'!'Eip;h‘t nhead, the blank :-].r]im.*ﬁ
om both pitmian shafts (36 and 48] should
be vertical. The small (at mounting hoss
at rear of steering poar housing will alse
he wvartical when installed on tractor

STEERING GEAR AND
CONTROL VALVE

Models MF240-MF250

A recireulating bell type stesring unlt
is used om those models Twin pitman
arms transmit stecring whesl movement
to frant wheels, The power stearing con-
trod valve is mounted on the steering cal-
amn tubke. The wvalve iz manually
actuated by movernent of the steering
wheel to direct pressurized ol fo two
dvuble-acling eylinders attached to spin-
dle stesring v

13, REMOWVE AND REINSTALL
STEERING GEAR. Th remave slecrng
gear box, first remove steering whee!
huab cop and nat, Remoove steering whee

Fig. 1= 355110 mm {124-7/d inoh] pisoe of P
FB) omn e ubid Tage el wilh shaaring whosl aut
{4} B push anap fag (3} dabe geoowe.

12

Fig. 1F—The marked foalf of M el piriow (36
MHMW£WWu!;m
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using a suitable puller, Disconnect bat-
tery cables pnd remove battery. Discon-
nect fuse box mounting panel, Tag and
disconmnect elactrienl wiring hetwsen
tractor wiring harness and instrumant
harness, Hemove lower instrument
panel. Disconnect tachometer cable,
Disconnect hand throtile fever feom
throttle linkage BRemowe instrument
prnel mounting cap sepews, then 1l in-
strumaent paned aff the steering column,
Bemoeve pitenan arms (30 and 489-Fig
151 using » suitable FI.IJ]EF. | heeonnect
hydraulic lines from power stearing
valve. Remowe cap screws atiaching
etecring box 1o the side support brackets
and Lo the trensmigsion howsing, Shift
tranamisalon into neatrad, then remove
sleering gear box with shift levers from
the fractor

To reinstall steering gear box, reverse
thie remioval prl:c\edl.l.rﬂ while natd g Lhe
following special instructions: Apply
gaske: meker compound to mounting
gurface of gaar box, Tighten pltman arm
retaining nuts to 240 N - m (230 f-lbe)
torgue Tighten steering wheel retuining
nut to 47 N m (35 fielbs b torogue.

14. OVERHAUL STEERING
GEAR, To disassemile the removed
unit, first disconmect and remove control
vabve (22—Fig 18) from stesring column,
Hemove plug from steering eolumn (21
atd drain oil from housing. Tnbalt and
ramove covar plite (400 from housing.
Withdrew the secondary pitman shaft
{371, Remove retpiner plote (45) and
ghima (44), Unbalt and remove stesring
cilumn assembly from housing. Remove
prigeary pitosan shaft (38) and steel hall
(43). Unserew ball mat (28} feom steering
shaft (25)

Remuve sed scvew secaring housing re-
tniner (16). Slide setainer and felt eeal
(a1 away from steering shaft housing (50,
then remove snap cing (200 from s
groove. Bemove aut (5) and washer (6)
fimm shaft, Remove adnestabls race nat
(74 then 116k houstng (3 from shafi. Note

;:ln'. f?;]?uﬁ'llinnﬁh-nfﬂrlrw_nh'ﬂﬂ L]

ahoaly bo mashed with finsd vabey of T pimion

{38}, Idesdicanon hoss an howsing 15 Ehown &
(&L
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that 12 gteel balls (10) gre contained in
the housing, Withdraw steering shafl
125) from cuter column (21} Remeve fielt
seal and retainer feom column tube

Inspert all parts for wenr or damage
ard renew if necessnry. Heplacement pit-
mean arne bushings (33,56,41 and $8) wre
semifinighed and ingide dinmetar most
be repmed to corpect size after installa-
tuom, Attach cover plate to housing, then
repm epch pair of bushings using spectal
bool mamber MFL3A reamer. Thorouglhly
elean housing after raaming to Femove
all metal particles

To reassemble, position retainer (16)
with o new felt seal (16) on column tube
Ingart steering shafl tnto tube Assam-
ble the 12 steel balls in outer roce of
]]Dlhﬂi.ﬂg {'Q_H.I.Ejng grease Lo haold balls in
place, then carefully slide housing over
etecring shafl. Install adjustabls race
nut (Thand Ughton ta 14 I« m (10 Tha )
torgue, then lossen nut one flat, Install
washer (8 and lockout (3) 1 secure ad-
Justable race nut adjustment.

Thread ball nut {26) onte steering
shaft while sssembling the 28 stesl ballg
into the nut. Turn the ball sut to tep of
staaring shaft threada Assembls
primary pitman shaft (38) fnte housing,
Use grease to hold steel ball (43) in place
in pitman shaft. Insert steering shaft in-
to housing and rotate pitman ahaft and
ball nut until steel ball is seated in the
ball ut, Nota that ball transfer tube L
ball mut must be facing awny from pit-
man shaft. Install and tighten cap
screws attaching stesring column tube
(211 o hoassing, Install retainer plate (453
with extra shime (44) fo ensure ball nut
froe play. Turn stesring shall until ball
nut g centerad on shafl threads, then
remove Shime a8 necessary until there
is no end play in ball not but nut still
rodates froely, Inetall secondary pitman
ehaft (37) and cover plate 0L Refill
housing with SAE 90 gear ail,

Inatall annp ring (20} intn groove of col-
umn tube. Secure retainer (16} to bear-
g hl:rl.l.lail'lg ¥} with the set serow, Tnedall
control walve (E2F with wew 0 rings
amd tighten mounting cap screws fo
Q395 M.m (16-18 ft-1bs) Lo,
Reinztull steering box as auilined in
prragraph 13. Adjust power steering con-
trol walve linkage as outlined in
paragraph 15,

15, REMOVE AND REINSTALL
CONTROL VALVE. To remarre conityol
valve, first remove batlery oover prpal
and dipconnect battery cobles. Unbalt
apd remove lostrument panel lower
cover. Disconnect hydraulic lines and
conlrel linkage from walve, Remove
maunting cap serews and remove valve
from steering column.

To reinstall valve, reverse the removal
procedurs, Be sure to renew "0 rings

in steoring column oil ports Tighten
valve mounting cap scréews to 22.25
Nem (16-18 A-lbal torgue Adjust con-

Paragraph 15

tral valve linkage as follews: Remove pin
connecting control linkage to walve
sponl. Turn steering wheel to the right

Fig. 1§—Explooad wiew of sleeing gear ssssmbly vsed on Moseia MF240 and WFRSD,
Cap 14 Bleintirg pin
14
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A Wushar 10 Seal rFirg
M. Srmp rirg

7. Adiwroble e noe
At
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8 Basrisg hisisg

0 Hall 112 seed) 23 Gasker
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a8, N &0, Bels cawer
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. Flug 48, Bushing
&8 Beahizg 47, Seal
7. Senaldary pUosiin i, Sl .
shait 3. Picman wm LA
. Primesy pitfan shall Bl ML
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Paragraphs 16-17

to remove all free play in stesring box
without turning the front wheels Adjist
lemgth of linkage uniil retaining pin can
be freely reinsorted in spool, then
remove pin and inerease lenglh of con-
trol Limk by unsceewiing mod one full turn.,
Reattach linkage to walwve sponl. Start
enFing and check for full power
asgistance in both directions

16. OVERHAUL CONTROL
VALVE. Thb dizassemble removed anit,
e snap ring (16—Flg 19), washers
and felt seal (16). Hemaove end cover
munting crews, then withdraw valve
apod () assembly with end cover (2 and
yoke (1), Unserew voke from spool and
separste springs and washers from spoal,
Tap bygkass valve piston (104, ball [12) and
gpring (13 from valve . Romove
ralief valve spring and ball (17). Tnspect
all parts for wear or damage and renew
if necessary, Renew all “0" rings when
reassembling. Valve spool and body are
aviailable only as a matched et

Fig. 18=Exploded wiew of phearing sahfrol valve
wand on Models MFZ40 and MF2E0,

1. Veks I B JiED
 Coresr plabs L ring
B O napgs 12, Chad Luali
é.Ell] alig 11. Spriag

s 14. "U" rirgs
H 3:'*11" L5, Washers & Tell ol
7. Valss maal 5. FiTE
H. Valrs bady L7. Reliel wals ing &
g, ¥ rizg bl T

To renssemble walwe, rewerse the
disgssembly procedure, Lubricate all
parts with il daring sspembly,

Reinstall valve and adjust linkage as
outlined in paragraph 15,

STEERING CYLINDERS
Models MF240-MF250

17. R&R AND OVERHAUL.
Cylinders used on early maodels ave pe-
toined by nuts on ball ends b each and.
Cin Later models, inner end ol sylindear ks
retalned by a phvot pin.

Fig. 20—Exploded waw of
ey siyls powsr stesving
oplinder usod on Models
MF2AD amd ME280,
1. Ciptinder bamsl 1
o, " ring |
3. Inset bake

4. st caver
B. Prdon seel

W

Fig. 21—Explodod wiow of
fate #iyle power sinading

Fig. 20 for egend axcept fof
oo pluge (1851

MASSEY-FERGUSON

To dizassemble atesring ovlinders, refer
L appropriate Flg 20 ar 21 and procesd
s follows: Hemove il from ovlinder by
working piston back and forth, Unecrew
giand nut (131, then withdrew piston and
rod assemby and the inner tube (3) from
cylinder barrvel (1) Unserew piaton (T}
from pod (14), then remove remaining
compenenta from rod.

Inspeck all parts for wear, scoring or
damage and renaw 1f necessary. Renew
all aeals and "“OF" rings

To reappemble cylinder, reverse the
tizassembly procedore. Lubricate all
pitrts with pil before assembling
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Paragraphs 18-22

HYDROSTATIC STEERING SYSTEM

This seetion covers the slesring systam
used on MIP2348 Orehard models and all
MF245 models excapt Vineyard,

LUBRICATION AND BLEEDING

All Models So Equipped

18, The hydeostatic steering hand
patmp and steering crlinder sssembly
are lubricoted by the opersting Muid,
Massey-Ferguson Permatran ITI (4] s
recommendisd, The system is self
bleeding, but steering showld e cycled
and peservoir relllled as often as
necessary until fevel stops dropping,

SYSTEM OPERATING PRESSURE
AMND RELIEF VALVE

All Models 5o Equipped

1%, Maormal system relisf valve
pressure is approximately 3300 EPa
(1200 pea}with engine operating at 2000
rpim. Redfer to prragraph 7 for testing and
adjusting procedures

STEERING CYLINDER
All Models So Equipped

2k, (IWERHADL. Two types of steer
ing cylinders have been used. [F two

Fig. 23=Explodod wigw of
ang iy of oiesing cplingder
el on Modofs MFEIS wod
MF245 eguipped  wiEh
hypdrosislic stesrmg spstom
Frefer e g, 22 Fov offwey fyge
Epfimder ang fegenad

1
¥
i
'
i
!
i
-

sbeering cylinders are used on the same
trackor {Dhchard models), both cylinders
ghauld be alike

To disassemble the cvlinder shown in
Fig. 22 or 23, remove oil from cylinder
by working pistan back and furth.
Remive rod end (1) and star washer, then
unscrew cap (7)., Renew all seals when
assembling Heat Teflon rings in warm
vil to soften before installing Install
pistan in inrser Dabe (8) from ond Gippoeite
hole (H—Fig 2. Do not push piston and
seal ring past the hole. Lip of scraper
(9—Fig 22 or 23} should be cut. Lubri-
cate &ll parts before nssembling Tighten
cap (T) to approcimately 400 N« m (300
filhe) torgue

fig. pi—Evploded wew of
ovip Iype of slpenmg opNmdar
imad an Medels MF235 and

equigped  will

MFOEIaNE seaning Systam,
Refar to Fig. I3 for other typa
cplmdar.

L. Ball int snd
2 Cyliradar biril
A B & pisian
[ B b T
E Heal ring
e

. [-
T

2l T
by S5eal Fing

R ———

HYDROSTATIC HAND PUMP
All Models So Equipped

21, REMOVE AND REINSTALL. Th
rarmave the hydeostatic hand pomp, first
remove the battery and the stesring
wheel, Disconnect the oil prassare line
at gage and tachometer cable nt both
onds, then remove the tachometer cable
and cable howsing Meark all wires to
facilitate ressaembly, then disconnect all
wites from insirument panel gages
Remove lighte from pane] gages and
disconnect fuel shut-off from injection
pump (diesel modelsl, Remove tha com-
]}lﬂt& instrument panel with gages
[heronnect wires from starter zwitch
ami light switch, then onmbelt and
remove the rear hood azsembly with
starter and light switches installed.
Diseonnect Hakege from bath ends of the
thraltle croas shaft, then slide shafl from
left slde of tractor. Bemove the complete
gir cleaner assembly and the battery
platferm. Clesn the area thoroughly
before diseonnesting any power steering
lines=. PHsconnaect £he four hydraulic lnes
ard plug a1l openings to prevent en
teases af dirt, then unbolt and cemove
the hydrostatic hend pump

To reinstall, reverse the removal pro-
cedure. B careful to connect wires Lo i
struments cormectly, Bleed the bydraulic
gyetem as autfined in pa_‘l-agraph'ﬁ after
all linen ara connected Be sure that
syatem is nof allowed to operate without

Muid in reservoir

Orchard Models

22, OV ERHAUL. MF235 and MFZ245
Orchard models are equipped with s
Char-Lenn opan santer type hydrostatic
hand pump The rotary valve sheove

15



Paragraph 23

spoa] (17-Fig 84) and housing (16) are
available ag a matehed set anly

Tor disassamible the removed unit, firat
remave cap sorews (241 and withdraw end
puebe (23), geor set (21), spacer (20} and
drive link (19 a8 a unil, Ushalt and
remave upper housing () and input shatt
(1) as & unit. Withdrews the control spoo)
and aleewe (170 ag 8 unit from batbom end
off hiousing, Remove Teflon dises (111, then
pueh pin {140} and contering springs (&)
out of sleeve, Carefully slide epool
(mplined end fst) from sleeve (Fig 250
Imgert 5 bont wire throogh port in vaive
bedy mnd push plug {12=Fig. 24) from
body, then remeve check valve seat (14}
nsing an Allen wrench. Remove check
bkl {15) amt spring (16).

[mapect centering springs (0 for cracks
or distortion wod ronew if necessary. In-
gpect spmoer plates (20 and 231 and gear
sek (210 for wear or scaring. Pards shouald
be renewed i measgrable wear exists In-
spect control spool pnd slecve and hous
ing bore for nicks, seoring or wear If any
purt is dampged, renew stesring pump
u.s.n'mh]'_'.r. B nll "ﬂ"ﬁn,qﬁmd seale

When assembling the unit. tighten
check valve soat {14) to 8 torgue of 17
Meom (1560 in-lbe). Assemble spool in
alesve making sure sposl rotates
smanthly in sleeve M.i.p;n r.p:ring slots in
sponl and slesve, then insert centaring
aprings (bwno aefs ot thees eschl so
arcled center gections are together as
sheown in Fig 254 Insert pin {10—Fig
24} into epool and leevs assembdy and
install & Teflon disc {11} at each and
al pin

Instal! assembled contrmol spoal unkt
from bottom af valwe body using a
twialing motion. Do not allow sleses to
move beyond flush with mashined sor
face of metering end of valve body.

Install upper howsing 15 with ingat
shaft (1) mer splined erd of spo] and on.
o valve body. Tighten retaining cap

16

serews evenly o 25 N om (220 in-lba)
bargue.

Bie zure pim slat in drive shaft (Fig 260
is aligned with m valley of inner ratar £
emaure covroct timing of control sleeve,
If drive slod §s improperly eligned, stear:
ing unit will opeeste in reverse or “kick
back"” when hydrauwlic pressure is ap.
plied. Assemble drive link (19—Fig 24},
spacer (20}, gear set (21} and spacer (2X:
anta wvalve body, Note that spacer (ZX)
glald be flush with owter surface of
gears i drive fink is properly coguged
with contral eposl pin, [nstall end cover
(23 and tighien retaining cap screws
avenly to 1T N - m (150 in-Tha ) torgue.

MF245 Standard Modals

25 OVERHAUL. All MF245 models
axcapt Orchard are aquipped with the
hydrvatatic hand pump shown exploded
in Fig 27. The valve spool (221 and bedy
{25} are avnilnhla nn|:_'.r na o matchad set.

T disassemble the removed steering
conkrol valve pssembly, install a Gding
in ane of the four parts in walkve body (2R,

Fig. #5—View of condral spool sof slesre

aetamshly. Tefloan aiece (170 cover owder pncls of

et pim. Withdraw spood from sfeeve i olireg-
rhan of avrow (AL

Fig. 34—Evploded view of
Char-Lyne  Qrbitral hpdre-
afatis Atearing Rand pump
wiige o1 MFIIS and MPZ4S
Oreihargd ey,

Irgrer amad®
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then clamp [Guiog io a vise so inpuk
ehaft (171 s polonting downward. Reouoae
cap serews (399 and end erver (3L

HMOTE: Lapped surfaces of end cower [38),
commidator sed (33 and 34}, mandfald (33),
stator-rofor set (31), spacer (25) and valve
body [25) must be protected from scratch-
ing. barring or any other damage as soal-
ing of these parts depends on thelr tinish
and Hfatnass

Remove seal retminer (30) and seal
(36D, then carefully remove washer (ETH
committator set 133 and 34) and manifald
32y Grasp spacer (2 and it off the
epacer, deive link (30 and statorrotor set.
(31} 8= an a==sembly. Separate spacer and
drive link from stator-rotor set.

Remove unit from vizse, then clamp fit-
ting it vise so input chaft 1s pointing ap-
ward. Place o light mark on flange of
upprer cover (90 and valve body (25) for aid
in veassembly. Tnball wpper sover from
wvislve body, then grasp input shaft and
remove input shaft, upper cover mnd
\'I:I!"«'\{! m[ H!E\EII'JI'J]}'. REH’JD\'I’." I:ll.'ld
discard zeal ring (100, Shide apper cover
assembly from input sheft and remoae
Teflon spacer (16). Hemove shims (12)
from cavity in wpper cover or from face
of thrast washer (14) pnd note number

Fig. 254 —Fchemahio end viow of sieaving oondrod
shaevg and spood showing correct assembly of
carlanng spngs [3) and drive pin (FL

Fig, 28—Whes praparly sisemblael shed b end of
Gl Tk Fusd alige wieh silhey of bnar goar a8
Afyown o prowits correct valne g,
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of ahimz for aid in repssembly. Bomove
anap ring (4} and seal sesembly (31

Romaove snap ring (13}, thrust washers
(14 and thrust bearing (15) Mrom inpat
shaft. Drive out plo (18 and withdraw
torsion bar (21) and spacer (200, Ploce
endl of valve spool on top of bench and
ratate inpot shaft until drive ring (1%
falla free, then rodate 'i:uplu.l:- shafi
clockwise until actuator ball (23 is
disengaged from helival groove in inpuat
shaft, Withdraw luput shaft and remopre
actiator ball. o not remove sebistor
ball potaining apring (24} unbees renewsl
is required,

Remove plug (281 and rw.‘ircuLa,‘t:ing
ball (26} from valve body. Thoroughly
clean all paris in 8 suitable solvent,
visunlly inspect parts and remew any
Ahowing excessive wein, scoring or oiher
damage.

Using a micrometer, measore thick.
ness of the sommutator Fing (33) and
commktator (34), I commutatoy ring is
0.8 mm (0015 inch) or more thicker
than ecommutator, renew the matched
s,

Place the stator-ratar ==t {11) an the
lapped surface af end cover (8], Make
certaln Lhal vanes and vane springs are
taatolled r:l:-rn:r:l'.l}" in slots of the rotor

MOTE: Arched back of springs musi con-
imGl vanes,

Position kobe of rotor in walley of slator
as shown at (V- Fig 281, Cantar opposiie
I on evown of stator, then using twe
feeler gages, measure clearanece {C) be-

18

tween roter lobes and stator, If dlearance
i5 mure than 013 mm (0,006 inch)
renew piator-robor assembly. Using a
miicromaetar, meassurs thickness of stutor
and rator, If stator fa 0005 mm (0002
ineh] or more thicker than retor, rencw
the pezembly. Stator, rolor, vanes and
vAne springs are available only ms an
aggeibly.

Befire reastembling, wash all partsin
clean sclvent and air drv. All parts,
unleza otherwise indicated. are in-
atalled |i|:'_j|-‘. Tnstall rL'circuEn.L'inl Lall
(26—Fig 271 and pluag (28 with new 0"
ring (27 in valve body and tighten plug
to a tovigue of 14-T9 N - m {10-14 f&-Tba ).
Clwemnp fitking (installed in valve hody
Fartl in a vise 50 top end of valve body
is fecing wpward, Install thrust washer
(142, thriust hearing (16), second thrust
wisher {14} and snap ring (12) on inpul
shaft (17}

If actuator hall retaining spring (24)
was removed, install new retaining
gpring. Place actuator ball 23) in its seni
ingide valve spool (221 Insert input shadt
into valve spool engaging the helix and
actualor ball with a counterclockwiss
rpotlon. Uae the midsection of torsion
bar (21} as a gage between end of valve
gpool and thrust washer, then place the
azzambly 1h & vertieal pasition with end
af input shall rasting on o berch. Inaert
drive ring (19 into valve speol until
drive ring iz engaged on input ahaft
gpline. Hemove torsion har gage

Install spacer (207 om torsion bar and
insert tho assembly into walve spoal.
Aldign cross holes in corsion bar and in.

Fiy. 27—Expioded wiow of
wleprimg  conlral valvo
azegvmbly (hyorostaiic baved
ﬁ'\\ pump) used oo standard
s | MF2es models,
'&.'? 1. But
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Paragraph 23 Cont.

pul shaft and install pin (18], Pin must
be pressed into shaft until end of pin is
about 0.6 mm (132 inch) below fush,
Place spacer (18] over epool and install
spoad assembly inte valve body

Preition original shima (121 on thrust
washar (14], lubricate new seal rang (140),
pleee gesl Fing in upper cover (4) and in-
stall upper cover assembly, Align the
mateh moarks oo cover flangs and valve
body and install cap serews Onger cight
Tightan a worm drive Lyvpe hose clamp
araund eover ﬂunge and valve hody ta
align the suter diameters, then tighten
cap screws Lo a lorgue of 34-30 N - m
(18-22 fi-1be.).

HOTE: If elther knput shatt (17) or upper
cover (B or both have been renawed, (he
tedlowing procedure for shimming maist ba
used. With upper cowaer installed (with
original shims} as autined above, et wil
In a vise so inpuf shefi is painting
doswnward. Grasp Inpul ahaf, pull dowimesnd
and prevent It from rodeting. Engage drive
link (20) splines In valve sposl and rodate
drivp link until apd of spoal is flush with and
ol walve Dody, Remove drive link and check
alignment of drive link slet to tarsion bar pin,
Iratall drive link untll = slot engages tar-
Hign bar pin, Gheck relationshig of spoal end
to by and. ¥ end of spaal is within 00635
o [RO02E inch) af being flush with end of
pody, no additional shimming is requised,
I not within 0.0635 mm {00025 inch) of be-
ing Hlush, remave caver and sdd of remce
shims (12} =s necessary, Reinstall cover and
recheak spool to valve body position,

With driwe fink installed, place apacer
pliste: (20 om vabve body with plain side
up. Install stator-rator set over deive link
splines and align cap screw holes. Make
certain vanos and vane springs are prop

Fig. 28=With redor pasHinned in el 2 shoee,
claaranoss (G} must nof axcesd 078 mve (3008
inch), Fefer 1o tenl,

7



Paragraphs 24-26

nr]_-,.' instnlled. Install manaifald (3%} wakh
circular siotted side up and align cap
serew hales with stator, spacer aod valve
bupdy. Tnstal]l commutator ring (33) witly
slotted side up, then install eommutator
{3 over debve Lok end making sertain
that link end is engaged in the emallest
elongated hole in eommutater Install
szl (R and retainer (35), Apply a few
drops af’ hydranlic fluid on commukator,
Use a small amount of grease to stick
wisher (371 in position over pin on end
cover (8], Install end sover making sure
that pin engages center hole Lo oomm-
mutator Align holes and install cap
sorews (83, Alternately and progressive
v tighten cap aevews while rotating in-
put shaft, Final tightening should bo
24-50 N m (1622 fi.-lbs) borgue,

Ralocata tha wnit in vise &0 inpat shaft
iz wp. Lubricate new seal (81 and corefial-
Iy work seal over shaft and into bore
with lig toward inside. Inetall snap ving
(41 with rounded edge inward,

Bemove wnit from vise and remove fit-
timg from port. Tarn unit on ite side with
hose ports wpward, Pour clean bydraalic
fuid inko inlet port, rotate npuat ahaft
watil Muid appears at autlet pert, then
plog all ports unttl installation.

POWER STEERING PUMP
All Models S0 Equipped

24, The power steering hydrauhe pump
used on models eguipped with
hydrostatic power steering 18 the same
as piemmps wsed on teactars equipped with
puwer asalst abeering systems The pump
uzed on tractors with diessl engine ia
gl in Fig 10 and pump nsed an trac
tors with gaseline eogine is shown in
Fig. 11. Hefor to p.prn.gr.:.]'rh-!'kﬁlr el
procedurs nnd to npprapriste parsgraph
9 or 10 for everhael procedons

GASOLINE ENGINE AND COMPONENTS

All gasodine models are equipped with
Continental Z-145, feor evfinder angina

RE&ER ENGINE ASSEMBLY
All Gasoline Models

25, Firat drain cooling system and, if
engine ia Lo be digassembled, deain oil
pan. Remove front grille panels and
disconnect battery cables Bemove fael
tank cap. radiator cap and hood. Discon-
nact headlight wires and poll wiring
frec. Disconpect both radiator hoses,
radiator brace and, on midels 20 aquip-
ped, hydraulic ol linee and frond
mounted pumyp. Support tractor at front
of transmiesion, Pesition wedge biocks
between front axle and axle sapport,
Support the front end assembly at front
and rear. Disconvect drag links and
radius rods at rear of modsls 5o equip-
ped. On maodelz with drag linka, attach
drag links to sxle so whesls will be
atraight ahead and will net turn. On

18

madela with power stearing, disconrmect
lines and cover alf hydraulic steering
openinga Unbolt the front assembly and
cavelully roll away (rom teactor Bhuol
fuel aff at tank, unelip haadiight wires
from alde of tank, disconnect wive from
fuel gage pending unit, detach fuel line
Froe shit off valve, then remoeve te fpel
Lanh. Disconnect batlery ground stoap
wnd wires from alternator, slarter molor,
Lgritiom enil and water temperatioee gaps
serding unlt, Detach tachomeater drive
cable snd housing, air cleapser hiose,
breather tube, throttle rad, choke calble,
engine oll pressure line and mulfler (or
exhanal pipel Disconnect the power
sleering lines slomg left side of cylinder
head on madels so eguipped. Attech o
hotst to engine, be sure that all wires,
Hres, hoses and rods are out of the wy,
then unbolt and 2eparate anglne from
Lransmission,

NOTE: Saparaling and joining engine 1o
transmission s morne easily and more sale-
by acoomplished using guide studs.

Fig. ¥-—-Cyindler head raiain.
ing cap screws showld be
lpaswned fn reversa of
figfiening esquemnca Shown.
Tighten porows dn 15-20 S-m
{T0-15 fr.-ibe. )} incremanis &n
irley sfroawn untl final angus
of 56=102 N-m [TE-75 -t |
s machad.

MASSEY-FERGUSON

Lubricate cluteh shalt eplines with
Hthium bass grease before connecting
engine to transemizsion. Install In reverse
af remaval procedure. Fill and bleed
pawer steering system as outlined in

paragraph 6.

CYLINDER HEAD
All Gasoline Modeals

2, REMOVE AND REINSTALL.
Dirabn conling system and remove hood,
Shut off fuel, disconnest gage wire and
remove fuel tank. Disconnect URPEE
ridintor hoss fram thermestat housing
and wire frmm b peratare goge stnding
untt. [Heconmect air cloaner hins, frved
line, choke nnd theottle rod frem cpr-
burztor, then memove the cerboretor
Disconnact exhaust pipe on low exhamst
mindels or ramoeva muffler on vertical ex-
haust models Bemove intake and ex-
haust menifold, radiator brace, rocker
arm cover ahd the rocker shaft assambly,

CAUTION: Don't let puah rods Rall down
into the cylinder bleck while remaving the
rst ket ghal sasambly,

Lift all cight push rode out, remove
gpark plugs then loosan eylinder head
retalning screws in reverse al sequence
ghown in Fig 28, Bemove the evlinder
head serews and Lift head of.

Inspect cylinder for warpage, cracks
or other damage. Original thickness of
eyvlinder head is 86.52 mm (3. 408 inch-
es), Cylinder head may be machined up
o 0. 76w (0,030 ineh) to obtain a flat
gasket surface,

Tnatall by reversing removisl prisedare
end chesrving the fallowing: Cylinder
hend gasket 15 marked “HOTTOM™
which should e toward block. MNew
gesket shogld meed o sealor; however,
ift difficulties with gasket sealing are en-
coantered, coat bath sides of gaskat with
bt resisting sluminum paint or ap-
pm-i'rr'mtq soalor 'tmrrmd:i:atu.'l].-
pasembling Tighten the exlinder hoad
FELALOINE A MTEWE in segience shown
in Fig. 29, Tighten the screws evenly, in-
creasing torgue in 15-30 N - m (10-15 fi -
Ibs | increments until the final torgue of
BE-102 M+ m (7076 fr-lha) is obtained,
Be careful not to permit push rods to fall
int block while installing rocker arm
sasombly. Make sure that eaps are in
poeition on all valve stems,

Tighten rmcker arm shalt support
serews fo 27-34 MWom (2026 ft-ibe)
torgue, Adist valve clearance eoid to
0,33 mm (0,013 inch) for intake and 0,36
et (LG nche) for exhaust. Tighten in-
take and exhsust manifeld screws o
G40 I oom 2530 ftolbs) amd spark
plugs 1o 43-52 N - m (32-33 it Tha] torque.



SERVICE MANUAL

Hetorque exlinder head vetaining cap
serews Lo BE- 102 N - m (7075 fi-tha) and
readjust valve clearance Lo “Hat™ setting
after engine has been started and
renches operating clearance, Refor to
following paragraph for valve clearance
adjustment procedure.

27. VALVE CLEARANCE AD-
JUSTMENT. The recommended valve
clearance with engine cold is 0,33 mm
(01D Incly) for intake valves and 0,38
mm (015 inch) for exhonst valves
Recommended clearance with engine hot
{normal operating temperature) is 0,28
mn {0,011 inch} for intake valves and
0233 mm (L0 inch) for exchaust valves
Valve clesrance can be adjusted as
ol bowss:

Removie timing phug from laft side of
cylinder hlack and turn crankehafl un.
til top dead center timing mark {IH—
Fig 31} ie aligmed with timing neteh in
housing as shawn, Chack mcher arms for
Mo 1 and Mo, 4 cvlinders If rocker arms
nn Mo, 4 evlinder ave tight, Mo 1 ovlinder
is on compresszion siroke and valves in-
dicated in Fig. 32 cun be adjusted. If
rocker arms on Mo 1 cylinder are tight.
M 4 cylinder is on compression atroke
and valves indicated in Fig %3 can be ad-
Justed. After adjusting tha four valves in.
dicated in oppropriate Fig 32 or 33,
rotate crankshaft one complete turn and
adjust clearsves of the remaining four
vl ves

VALVES AMD SEATS
All Gasoline Models

2B, Intalke walves soot directly im
eylirder head and valve stems are equip-
ped with neoprene oil seals Preitive type
vilve stem seal kit 15 available; however,
valvwe guides must be machined ta accopt.
seal, Exheust valves have renewnble
seit inserts and stoms are equipped with
positivie Evpe valve rotatars (Rotocaps)

Replocement exhaust valve seat ine
seris are provided in 0028 mm (00010
inch] oversize only. When retmwing
the seal Inaerls, semachine cylinder
hiead 20 ineert courilerbore measores
D032 AT mn {1 2585-1.2605 i
es) to provide recommended ©.08-0.13

Fig. 11--Algn e ' DEY Apwhpal mack wilh noioh
& oEhown wihed adlisting walve clesvance as
desciitsd (m parsgraph 27

Fig. J@-—Exploged wiaw' of
cyifmder fean. Rockar amas
vhauld be assembiod whif
affsef as shown dn Fig. 36,
L. Cplinder homd
2. Infaks vales
1. Vedva guits
A Puask ol
& Exhaust wados
G Enhais wil mal
I. Waive mpriap
B Exharsl ralve nlalir tap
8 Cpimbs wntvg acal & cap
0 Eelwrial vilve hssper
11 Ervimbki wnlve iy
1% Bxbarewi valve oz
LL lmimis waloe cup

Paragraphs 27-29

mum GRS kaeh ) intorfarence fit.

Intake valve face and scat anghs is 30°
Exhaust valves have a face angle of 44°
and seat angle of 457 to provide the
recomrnended 17 interference angle
Dezived =eal width is 1.8-24 mm
{1AL6-3032 nch) for o)l valves Seats can
be narrowed using 157 and 75° stunes.

VALVE GUIDES
Al Gasoline Models

20, The presized intake and exhaust
valve ruides ave interchangeabla Ingide
diameter of new gubdes is 80198067
e (L ELET-0.5192 inch), Inner bere of
new guides has a fine, spirnl groow o
rifling which gives guide an unfinishad
AppRAratce Upon Inspection, bui guide
must net be reamed. Th renew the
inaldae, prese old guides dewnward ot of
cylinder head wsing a piloted mandral,
Preas new guide in from the top until
digtance (A-—Fig 34) meassured from
rocker anm cover gusket surface to top
of prudde is 288 mmm (282 inch),

Valve stem diamaters and clearance
Lirnits im guider aro as follaws:

Valve Stem Diameoter—

Intake | e TETAT 95 mm
0.31400.9748 in.)
Fxhaust .......... THI5.7.055 mm
LET24-0.31 32 in.)

Clearance—
Imtalke e 210,078 i

(CLODE.0.DRE] in)
Exhauost ... ...... 064-0,122 mm
0L ORS00, 0048 im.)

R

i e

Fig. T5—with “DC" Bming mark algned sz shown

in Frg. 7 amd Mo, 1 pUSIon o6 compmesion strobo,

sdiuvel iha dedicanay valvad, Tuen cranknbadf ono

COMpels rewmie lan Gant dming marks are

Higned as shown & Fig, 31, sefer do Fig. 33 and
acljust rarmainder of wsbas,

FRONT I | I
p?: e ol
| H

- | L 1k
i 30 o
1 1 E

i
Fig. 33—Vt “DC" liming msrk sfigrmed op sbown
i Fig. 31 and Mo 4 pissan on eampression slroke,
adjust the inckeated vaives,

18



Paragraphs 30-34

VALVE STEMS
All Gasoline Models

0. Intake and exhaust valva springs
are interchangeable. Springs should be
installed with damper end (closely
wound ooils) Lowards orlinder hagd,
Renew any spring that iz rusted,
discolored, distorted or does mot Gest
within 10 percent of the fellowlng tast
speifications Fres length should be ap-
procimately 5330 mem (31186 inches),
Sprling presgure should be PRCGEER N
(4 7-53 poundal when compressed to 43,256
mm (1-45%4 inches) and 427-462 N
(06-104 poundsl whan compressed to
26,12 mm (1-2716 inchesk

VAILVE ROTATORS
All Gasolime Models

31, Normal servicing of the positive
type exthausl valve patators (' Rotocaps™)
conaists of venewing the units It is im-
partant, howawor to absceve the valve e
tion after valve 18 assembled. The valve
robator can be conslderaed satisfactory if
the walwe turne & slight amount each
tirne the valve opens

Fig. 34=Wihan reacwing valve puides, tVslasps (4]
frae o Of guide 0 rogker cowar gasied sudace
sfvauld be 2.0F mm (3552 InehlL

Fig. 36—Orawings showing
the offsad of rocker anms amd
instaffation of pin {3} in Aotk
{M] of the third brackef (3}

Avfer o Fig. 35 for legend.

CAM FOLLOWERS
All Gasoline Models

B2, The mushroom type cam followers
tappetal operate directly in mechined
hores of the cylinder block and sre
available only in standard size of
14.282-14 275 mn (0,561 5-0.5620 inch],
Clearapee in bore should be 00130046
mis (00500018 {ech)

The caen follssrs can be remesed Trom
bhelow after remaoving camshaft as out-
lined in paragraph 36, Cam followers
ehould be reinstalled in their original
pesitions i being vensed. Cam followers
should be renewsd if comshafi is

n.-nmﬂ-

ROCKER ARMS
All Gasoline Models

3%, Rocker arm bushings sre not
renewabla. Renew rocker mrms andfor
shaft if clearance betwaen shaft and
hushing is not within limits of
0LE0.048 mm (0ARERG-0.0013 inchl,
Hocher shall iz positioned by locaking pin
(1-Fig 351 in shaft (1) which fits im a

Fig. 25—Esplonkesd wew of
rmooker abm dceambdy. Ol
bholps (H] muar ba esand
walve el and roched semd
musl e offsed ax afown b
Fig. 36, AU breckets have
notch (i), But pin (7] enpages
nodoh i ghind hrackar (31

10, Washer

1k, Celler pin

12, Beakey pemm “AL
1. Snnag

14, Heaker airm "TTH"
1%, Brachet

16, Roekir s “BL"
17, Spriag

L5, Ruwlnd afm TR
15 Bracket

20, Bkt wrtn “BL"”
11, Saori mpring

2E "Washae

25 Cobier pin

MASSEY-FERGUSON

aotel (N} ko front face of the third sup-
port bracket (3). Begin assembly by in-
slalling pin in nolch of bracket as dhown
in Fig 38, [nstall one mocker arm (4—=Fig.
36} stampexd “TH", spring (81, rocker arm
) :I'J:mpﬂf “ElY anather bracket (7],
another rocker arm (B} stamped “TR",
short. spring (2], washer {100 and cotber
pin (11! to the short and of shaft. Install
remaining parts to longer end of shaft
g8 shiwn in Figs 35 and 38, Hocker arms
14,814 and 1B are nlike and n:l.u.mpnﬂ
TR Rocker arme (612,16 and 200 are
glike and stamped “SL° Springs (5,13
and 17} are identics]l =5 are support
beackets (3,.7,16 and 19, Shart epring (9
or 21, washer (10 or 225 and cotber e
111 or 23) are used at sach end,

TIMING GEAR COVER
All Gasoline Models

34, REMOVE AND REINSTALL
First soparate the front system from the
engine ag follows: Drain cooling system,
ramove front grille panels and discon-
nect battery cables. Remowe fuel tank
cap, radiator cap and hood. Disconnect
headlight win= and pull wiring free
Disconmect both radiacor hoees, nedinter
brace and, on models o equipped,
hydraulic oil lines and front mounted
pump. Support tractor at front of
Lrznsmission, Pesition wedge blecks ba-
tween front sxle and axle support. Sup-
part the front end assembly at front and
rear, Dizconnect drag links and radivs
rods at pear of models ao equipped, On
models with drag links, attach drag
links Lo axle s0 whesls will be straight
ahead and will not turn, On maodaeks with
power steering, dismnnect lines, remove
the power steering pump and cover all
hydraulic stesring apeningas. Om all
madels, unbolt the front assembly and
carefully roll away from tractor

Bomove the fan belt and crankshafi
pulley. Detach the spring and rod from



