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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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7. Senaldary pUosiin i, Sl .
shait 3. Picman wm LA
. Primesy pitfan shall Bl ML

13



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.
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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
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the governer contral Lever. Unbalt the
timing gear cover from engine block and
il pen, then cavefully pull cover forsard
off dowelz

The erankshaft front ail seal can ke
renewead ot this time Press seal cut, do
nel pry, to prevent damage Lo cover, Press
neny senl inte position fram inside with
lip townord inside. The inside edge of seal
should be flosh with rear of seal bare in
COVER,

Install cover by raversing remosal pro-
cadure Bo surs that driving lug (1—Fig
ST un governor cup is at G o'clock posi-
tisn befsre i:|'.|.'¢;|:|:]]:i:|1:|,II cover, Trim the
gaskot botween orlinder block and cover
until emi= are flush with eylinder block.
Bealing bedween Lhe timing gear cover
and ol] pan 18 more easily aocomplished
by installing oil pan with new gasked
afler cover s installed. Tighten the tim-
ing gear cover te englne block serews Lo
440N - m {2590 fi. lbs )} torque, and the
off pan to Liming gear cover screws to
1628 M- m (1218 f-lhs] torgue

TIMING GEARS
All Gasoline Models

35, Timing gears can be renewad after
reanaying Liening gear cover gs outlined
in paragraph 34, Withdrew governcr
risce and shaft aesembly from camshafl,
Remwe: ot retaining camshaft gear to
cemshaft and Lift off the governor ball
driver nssombly, Remove Liming gears
using suitable puller. Be carsful not to

munge grvernoyr shaft bore in camshaft
when pulling camshaft pear

Kecommended backlash betwoan
crankshaft and camshafl gears is
0030056 mm (0.001-40.002 inchl Gaara
awre: available in standand siee undersizes
and oversizes Goars are marked 3"
(etandared), "L [undersized or “07 (over-
size) and the oumber 1" pr ©27
deneting 0L0G1-0002 inch oversize o
underaize.

Correct backlash bebween crankshadft
and atl pump pears 15 00890 107 mn
COEAS-0.0042 inchl,

During installstion, mesh the single
punch marked tooth on crankshal gear
with the deuble punch marked toolh
gpoct on camshaft gear (Fig. 3971
Heating camshaft goar in sil or in an
oven B approximately 149°C (300°F)
will facilitate gear installation. Remove
oil pan &nd support camshall in a for-
ward position while gear @ being in.
stallod to provent leceening and lenknge
of camshaft rear plug

Tighten the camahaft gear retaining
nut ko 8 toergue of H5-108 N - m (TRE0
ft-lhal

CAMSHAFT
All Gasoline Models

368. To remove the camshaft, firet
remoe camshadt fiming gear a3 ontlinad
in paragraph 35, RBemove fuel tank,
rocker arm cover, rocker arme and shaft
assembly and push rods. Remove the g
nitipn distributor and cil pan. Block up
or support the cam folleasers, Hemove the

Paragraphs 35-37

scraws securing camahaft throst plats
(18—Fig. 3B} to engine block and
withdeaw camshaft from front of engine

All camehail journals ride divectly in
machined boares in the oylinder block.
Mormal diametral elearance s
0640114 e (0002500 inch),
Renew camehalt and'or eylinder block of
clearance excseds (18 mm (LO07 inch),
Camshaft  journal  diameter s
45 94595 mm (180 1 A8 inches) for
fromt  journal, 44 .34-44.36 mm
(1. 7455 1. 7465 inches) for center jpurnal
and 42 7542 77 mm (L.657-1.684 inches)
for year journal, Camshafi end play is
controlled by thrust plate (15F and ks oo
mally within s range of 007643178 mm
(0.003-0.007 inchl, Thickness of throst
plate when new is A.735-3.785 mm
0, 147-0.149 inchl,

AOD AND PISTON UNITS
All Gasaline Modals

a7, Connecting rod and piston wnils
are permoved om above afler retmoving
crlinder head and ol pan. Carrelation
marks= on rxd and cap should be in

Fig. JF—Taploded viow of oplinder blook and associxied garis.

L L hl ahnge 28 Thraat plate
F ’ -y - E:ntﬂ:’ln't o] 1. Biwsrinig Bnaers L Baarng leers LB Camhafi pasr
AT==Figw of - E B Main brering cip LR Flysehess] L8 Laverreoy wEighl ik
Ed:mmwrmm-n'ngu mﬂi“m“.',m e banr b Ol pump 8 Beariag leers it Filet Enaring 21 Min
- B Hhm il Eeirag cug KB Ry oil scal nensimir L. LareRrney pap
G o'clock poaition belove e i bl G Maln beoring oem 11 Seald sripe i rmakdl 21, Gyiinger hinck

21



Paragraphs 38-40

atalled facing camshaft side of engine,
Replacement rods are nol marked buot
ahauld be :-ll:nmpr:ﬂ with r:],r|:i:|1|.'|c'r'11|:|m|:|a|_'
hafore installation, on side of eod op-
pozite the ofl spray hole Piston slirts ane
notched at lower adge; nofch iz Lo be in-
stalled to front af engine when anit 18
Togssemibicd,

Tighten the commecting rod cap screws
toa torgue of S4-61 B = v (4045 fL-Tha

PISTOMNS, SLEEVES AND RIMNGS
All Gasoling Models

38, Pistons pra gvailable in standard
size onby, and are aviilable only in 8 kit
which inclules piston, pin, rings and
sleeve for one oylinder. Piston 15 eam
Eround,

Il piston andbar sléeve are scored, if
pistomn ring groovas |;|-:r]}'i11. v mre waorn
or damuged. or if cylinder wall taper ex-
conds 0,20 mmm (0,008 inch), pones pristen
and sleevr assombly

Pizton ring kits are available separate-
ly, Kits are marked for correct piston
ring installation Rafer also to Fig 38 for
correct ingtallation of rings

Recommpended piston ring end gap is
(. 25-0.50 v {0.010-0.0240 inch) for all
rings Recommended side clearamee in
ring groove s 0000018 mm
(0003500050 inchl [e¢ top ring;
00 14 mem (000 0SS inchi Bor
sepond and thivd compression rings
Renew platon and slecve assembly if side
clegrance of top ring exceeds 0,19 mm
(DTG inehl, or 0020 man (0L.00E inch) fur
gepond or third compression Flngs

Hefer to Fip 38 for installation of
piston rings in groeves. The piston rings
ehown at (Pl are for uge in new slesvea,
and rings (8) ave for service ln worn
sleggs Th install vings (P for new
gleanres ohsorve the fellowing: The tap
elng = chrome plated, taper faced and
may have inalde diameter beveled, The

Fig. 40—Majchea (N] fn bof-
tort af sfmevar s for con-
5 rod ol wee v
afreald b al right avgles fo
crankshufl s shown

side of ring marked by dot or by bevel
cut away shaald be toward top of piston,
Tha: second and third compression rings
are taper faced and should be installed
with side marked ]:l:.f{ht. prweard top In-
stull ail ring expander in groove first,
then install rails with gaps 60 mm (2 in-
ches) from the gap in expender, Gap in
one rail should he o left, other to right
ol gap in axpendar

To install rings (8} for use in used
eylinder alecves, obsarve the fallowing:
The chrome plated top ring i caper
faecd. Install top ring with dot or bey-
eled inside diametor toward top of piston.
The second compression ring sheould bs
installed with beveled inaide diameter
o dot bowsrd top The thivd compression
ring should have expander b=hind ring
and the reliaf cul into outside diameter
of ring showld be down, The expander far
the bottom il conteol ring should he in-
stalled fivet, folbowed by the twoe rails
COne rail abould have end tap 50 mm (2
irches! to left af expander ands, the athar
rail should have and gap 50 mm {2 in
chesl to right.

The cylinder sleewes have notched
reliefe at bottom for connecling ms
cleapance, The relisl mdehes should be
at eight angles to crpnkshaft centerline
as shown n Fig 40,

Fig. JE-—-DOrawing showing
crass-sechion of rings show.
ing coimest Installstion. Fra-
dwcdion fAngs (Pl are used
With now SMEves and Service
rngs (5] ave Installed In
stepves  wiloh haws boen
used. M rimg dn marked with
dod. the dof should be ioward

tog.

MASSEY-FERGUSON

Use a suitable puller to remove the wet
tvpe eylindar steerves, Clean all surfaces
af eylinder hlock which contact slesve or
sleeve soals

Install sloeve into cplinder block bore
before installing any 2eal rings to chack
for gleeve standout (Fig 411 Select the
necessary thichness of shims 1o provide
000010 man (000010004 inch) stand.
ont. AMezsure distance using a
etralghtedpe and feeler gage and be suee
that aleeyve Lo fully seated without nieks,
barrs or foreign material preventing
commplele irslallation, Excessive or insuf
ficient standoul will both cause vwater
leakape

Alcer alesve standout has been
chookied, 1nstall IE;.I.Ij.ﬂE rangs it hottom
of aleeves. Make sure that seal rings are
nat twisted, then lubricete seals with
petroleurn jelly, Press sleaves into place
beiwg careful not to domage or lose
shims, Motches (N<Fig. 40) should be
pnrpendi:uhr to crnnkshaft ps shoan.

PISTOMN PINS
All Gasoline Models

19 The full H.n:ml'.i.ng pistomn :|;||:||1.5. ArE -
tained in piston besses by snap rings
Fiston pins are available in standard size
anad 0,08 and 0. 13 mm (0U00KERD, GG inch)
mvorsizes. Recommended cloarance for
piston pin in both the amnecting vod and
pistan is 00050015 mon (0,000-0, 0006
ineh), Btendard piston pin diameter iz
21.521-21.826 mam (0.83591-0.6583 tnchh
Home new bushings to 31.5631-21.838
mm ((LESAE-(.ERNT inch) after installa-
tiom in connecting rod.

CONNECTING RODS AND
BEARINGS

Al Gagoline Maodels

40, Connecting rod bearings are of the
precision typs, venewable from below
after removing oll pan. When installing
new bearing shells, make sere that the
prajection engages the milled alot in rod
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and eag and that rod pnd cap correlation
marks are in register. Replacement rods
are not marked ard should be stamped
with cylinder number an side away from
oil spray hole Correlation marks shoild
be on eamahaft gide of Black when rods
are instnlled, Baarings ave available in
ungersizes of 005, 0.26 and 0.50 mm
A0z, 0,010 and 0020 inch) as well as
standard. Specifications ane= as follows:;

Crankpin
DHameter .., .. .. AB TATAD SIS mm
(L.5365:1 9375 in.)
Bearing Clearames . . L015-0007H mm
(000600081 1n.)

Wear Lamit ., . ...,.... 0, 105 mm
{0004 im.)

Rod Skde Clearames . . 013095 mm
(D050 ] in.)

Fad Halt Tm‘qu.e ........ Al Nom

(4045 ft.-Iha,)

CRAMKSHAFT AND BEARINGS
All Gasoline Modals

41, The cranksheft is supporied in
three precision insert type main beor-
ings. The rear main bearing cop
(L0—Fig 38l entains esallng strips(11]
an ench aide of cop in nddition to rear
=enl (18], Bearing inseris ara available
in undergizes of 005 0.95 and 0.50 min
T 0010 and D020 inch) as well as
gtandard srme. Normal ceankshaft end
play of 018020 mm (0, 004-0.008 inch)
iz contralled by the flanged center main
bearing inserts (9),

To remuwew crankshaft, it & necessary
ta remove enging, clitch, Oywhesl, rear
cil seal, timing gear cover, o8] pan, ol
prmp main bearing and connecting rod
CHpL

Manew or regrind crankshalt if either
muin journals or crankping are wormn
e than 0025 mm (0001 inchl, pre
taperad more than 0025 mm (L0010

Fig. d1—=Llla & wraigiiedge
Bng' fopler Qaae b mearens
cplindar sieaie Elancour.

inchl, ar are owt-ofround moere than
OBE mm (0015 inch). Renew aor
straighten crankshaft if runout (lotal in
dicator weading) exceeds 0.0768 mm
{0 inch), checked at center main
Journal,
Bpecifications are as follows:
Main Journal Diameter—

Srandard . ... ... 5712557150 mm
(2.040.9 250 in)

Main Bearing
Clearanes . . ......, 0,013-0.081 mm
LRS- 0, AR i)
Wear Limit.,...., 0T mm
(0042 i
Main Cap Toregue ., , ... 115128 M- m

(HE85 Modhe)

Frg. d2=Expioded wlew of
emgine ol pusmp  and
SSEOCIEne § msad an
Continental gasailng anghne

1. Main besring cap

& Sl pack

2 Funp bady

1_ E"!-ml-\..-l;

B LMD puar

A, Giaglet

1. Lirvar

E. Wik g

B Haas

19, Rukisf valve planpe

11, Spnag

L Bprmg wwd

13, haedpawipgg phise

14, Coller gin

18, B gear

14. Rolmmmp ecrora

—l

POPFP

N

Paragraphs 41-42

Crankpin Dismeter—
standard ... ... A8 18740213 mm
(1.8365-1.9376 in.}

Hod Bearing
Clearanes . . ..... ., L OLEROTE mrm
(0,0005-0,0031 in.)
Wear Limat ... .... JE10E maen
{00041 i)
Rod Cap Terque oSl N -m
(4045 fL-1bs)
Flvwhael Torqua o2 -85102 Nem

(7075 M. dhe
CRANKSHAFT REAR DIL SEAL
All Gasoline Models

4%, The ecrankshall rear oil sesl
(168—Fig 28) is contained in p one-picce
ratriner snd esrviced only ns an
assembly. To penew the seal, firet
separate engine from ransmission cage
az putlined in paragraph 112 and rermove
the flvwhesl. Bemove the oil pan and the
W0 cAp SCTews Securing remr seal re-
tainer to maln bearing cap; remove the
threa remalning cop serews and it off
the oil seal and retainer unit,

Apply a light conting of oil o seal lip,
and apply gasket sealer to mounting
gaskel. Fusition seal retginer with the
twe threaded koles down, Reinstall cap
acrews and Eighben ovenly to 5 tovgue of
I1-2d N - m 8-10 fi-lba), Complete the
assembly by reversing the disassembly
praendurs.
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Paragraphs 43-47
FLY'WHEEL
All Gazoline Madels

43, To remeve the flywheel, separate
engine lrom transmission case as out
lined in paragraph 112 and remove the
clutel, The starter ring gear can be
renewed alter reowelng Lthe flywheal. To
inutal]l o nmew ring gear, heat goar even:
Iy tor approximately 252°C 4065 “F) and
instnll on Aywheel with beveled edge of
teeth facing front of engins

Ome Aywieeel mounting stud 15 off
center so flywhesl can anly be inscallad
in the coreect position, Tighten the
Mywheal retatning screws o a torgus ol
D102 M - m (TO-TE flbel,

GiL PUMP
All Gasoline Models

44. The gear type otl prmp is moonted
on Ehe botioan of front main bearing cap

and 15 gear driven from crankshaft tio-
ing gear Pump is acceasible after odl pan
i removed. Shioss (2—Flg 42) conirol the
backlash af oll pump delve gear (15
Becommended backlash {5 000880107
o (O MEE-0 M inch) IF backlash i=
not as specified, vary thie thickness of
shim pack (Z) Be sure that main cap 12
tightened to recommended torgue of
115-1238 N - m (B5.05 fi Iba | when chack-
ing hacklash,

Check pump internel gears 15 and 8)
for backlash. which should be 003013
rren L 00100005 thch), End play of gears
with & 018 num 0,007 tneh) thick gashet
(8} installed, should be 005010
(L2000 ineh). Recommended
dipmetral clearnnos bolween gears and
puarmp body 1g 00010 purn (0000300004
inchi, If clearance excesds 013 men
(0L00E inch), renew geacs andsor body,

When instelling powmp  cover (7,
tighten retaining screws to 11-14 N m
(8.10 ft-lks, Fefor to prragraph 45 for
informetion on pressure relisf valve,

Fig. dd4—Expicded wiew of

typicel carburetor. Paris

RORTT A0 IQuEneE BT majeT

differances for smaller car-

burplor used on MEZI0
muadels.

1. Thraile plais
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T, Fied halen deede & st
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10 Wenird

104 & LB, Binin i
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15 Fired churrn bor
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15. Mle=n dochangs pt
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RELIEF VALVE
All Gasoline Models

48, The plunger type oil pressure
pelief valve (10 through [4—Fig 42) is
logated 1n il pump body, Normal
operating oil pressure should be not less
than 50 kPa (7 psid at low idle and
140-205 kPa (20-30 psi) at 180 rpm.
Relief valve setting = adiustable by vare
fng the pumber of adjusting ehims (131,

The relief valve spring (11} shoukd hava
a free length 49.2-62.4 mm (1-15/16 to
2-1116 incleesl, Spring should west 57.3-
505 N (129133 pounds) when com-

preszed to working length of 349 mm
(13756 inches)

A3 —Carbwrnior (&) &5
Zanith 13705 usad on MF235
and MF245 modmls. Car
Burater (B Is Teallfy 0E3435

esod o MF230 meodais.
1. 4% miviure
E [l djmimed 81040 dwirurd
I Thocitls arm

1. Chaks arm

MASSEY-FERGUSON

CARBURETOR
A1 Gasoline Models

46. ADJUSTMENT. ¥enith car
burators are used on all models. The
smaller EI4AE eavhurstor l:ll—l"ig'. 335
i= wsed on MF230 models, while 13795
i nzed om MF2ES and MF245 models In-
itial setting of idle mixture noedla (1)is
2 1o 2-172 turns open from closed position
on the smaller cararetor, 58 to 34 turp
apan for the larger 13785 carburetor LA),
Final adinstment should be made with
engine operaking at normal temperatare,
After mixture ie correctly set, sdjust low
idle speed o T2E-TTEH rpm for all models

47 WERHAUL. Zenith OE3435 car-
hurator vzed on MIPZA0 mode] tractore
is smaller and slightly different than the
13795 earburetor used om MF2356 and
MFZ4h model tractors, Befer to Fig 43,

To disassemble the removed car-
buretor, first clean outzide with a
puitable solvent. Kemove the ecrews re-
taining throtile hody (4—Fig 441 to feel
boaw] (18 and remove fuel bowl, Remiove
float shaft (8), fleaf and infet valve
needle

MOTE: Fleat ahaft (8) ta a taht Ht in slot-
ied sige of hinge bracke! and should ba
remned from opposite aide,

Remove ventard (100, inlet valve saal
and idle jet (6) from throttle body
Bemowe idle adissting neadla (5, Remove

H



SERVICE MANUAL

plug (12 discharge jet (15}, main jot
(LAY and well vent jat (14) from fuel
bow], Remove throttle and choke valves,
shafts and packing

Drizcard all gaskets and packing and
clean remainder of ports in @ suitable
carbureter cleaner. Hinse in elean
mineral solvent and blow out passages
in body and bowl with compressed air,
Renew all gnskets and pasking and any
othar parts which are worn or damagod,
Refer 4o Pig 44 and the following
specifications far the two differant cor.
burctors,

Lenith 13795
Venturi {100 21 mm
Main Jet (11A) .. . No 27 1.3% mm
Tdle Jet (g, . ... Mo 16 LED mm
Idle Adr

Ragtrickian oMo 2R
Main Discharge

det (160 ... ... .. Noo bl 2.8 mm
Well Vont (14) .., Ny 20 L. mm
Fael Valve

Beat (Ti,.......Na. 35 1.76 mm
Fenith OE3435
Wenturd (200 ... ... 15 mm
DMaim Jet (118) .. Mo 18 (.95 mm
Ielle Jet (65 ... ... Ma 11 .55 mem
Main Discharge

dot (16 ... .... . N 55 275 mim
Wall Vent (14) ... N 22 1.1 mm
Fual Valve

Beat (Th,..,... No. 36 1.75 mm

Aszemble by eversing the dissgussm.
bly procedure, using new gaskets and
packing. Tnsiell throttle plate (1} so
beveled edges will fit throttle bady bore
with throttle closed, with side of thrat-
te plate farthest from mounting fange
aligned with idie port. Adjust Aot
hedgit to 7.14 mm {52 inch) for MF250
modele, 297 mm (592 inch] for MP2ES
and KMEFZ45 models Measure ot
b ght from gasket W nexrest edge of
flpat ps shown in Flg 45, Drill hits can

Fkg. A5—Dn\T bt af cormact aisd can be ussd g
Il'ﬂnwium&hdhﬂpﬁi

be used ms guges as shown, I adfustment
s required, carefully bend ot grms s
ing neadle nose pliers or a bending tool,
keeping the two halves of float parallel
and equal. Cheek dle mitore and idle
speid adjustments after installation as
outlined in paragraph 48,

GOVERMOR
Al Gasoline Models

48, ADJUSTMENT, Start engine and
e sure lgnition is correct. Adjust idle

Fig, —{vawing ol Heatle ¢ omired lnkage fapicsd
of sl excepl Ovehard medeiy. Befar 1o toxd fiov

Falafs of sdiusiment sed o Fig. 47 for feganrd.

Fig. 47—Orawing of iheodiia

tmkage |ypical of Orchard

mocs.

& Throtils rd

B Feat thioile poal

B Frithan adjustisg s

T, Plasil glecitha laber

B, Spring trachai

Ly AAEwp arm

L. Lawer hals

H. Reer rad

5. firme

[ Uhpper hile

Fig. #E8=V¥iew af govemor
dakage mownarad af front af
anigite,

L. dlsrbarresdar contral md
2. Givwemar coniral leves
i Gevenar Fod
& Thrlie red

Paragraph 48

speedd stop screw (2-=Fig 43) to abtain
correct idle speed of TEF-TTE rpm. Adjust
mixture needle Eo obtain highest
smoathest idie, then readjust idls spead
if necoEaary.

Stop engine and dissonnect earbureior
link (1—Fig 48) from governor arm (2)
Meove hand threattle lever 1o EAX I
(fazt] pogition Lo erante tension on spring
Move carburetor yod (1) ta wide open
position and adjst length of md until
approXimataly 1 mm (132 inchh too
ehaort. Reconnect rod after adfustment ia
corvect. High no-load apesd shoubd be ad
justed to 22002250 rpm for MF230
madels; 24252600 rpm for all MP2ES
and MF245 models High speed adjust.
ment is aeeomipliched by changing the
length of vod (31

Initinl pdjustonent of linksge can be ac
complished as follows: Measure length
of rod (I—Fig 48) from centorline of rod
end at top to lower end of sleeve inside
spring. Correct distance is 2366 mm
(B-5/16 inchea) for MFZ10 models: 23097
mm (9-T16 [nehes) for MF235 and
MF245 Orchard models; 242.9 mm (9
168 inches) for all ather MF235 and
MF246 models Correct length fram
canter-to-center of yod (4—Flg 46 or 47)
is 5652 mm (2214 inches) for MF2I5



Paragraphs 48-50

and MF245 Orchard models; 7017 mm
(2758 inches) for all other models. Banr
end of throttle rod (4) should be in op-
per hale 71 for vear spring arm for
MF236 and MF245 models; lowest hole
(L) of rear spring arm for MF230 madels
On Orchard models, length of sear rod
{R—=Fig 47) should be 1775 mm {7 in-
ches) and apring bracket {B) should be
clamped to rod 12007 mm (4-3°4 inches]
from cenlecling of ball joint at front.
Loosen clamp arm (0], align with arm
(5], then retighten clamp On all excepl
Crechard models, leosen clamp arm (0
Fig 48) and position hend lever 6.4 mm
(14 ineh) from low spesd stop position.
Move the grvernor arm lever (2—Fig 480
towards carburetar (clesed position),
them tighten clamp arm (C—Fig 46}

48, OVERHAUL. To avarhaul the
governet, fivst remove timing gear cover

Fig. Sf—=Camshaft mosunfed qoves e waigid anit

Al Esaciabed parts of e S s o0 gasokisg
engin,

1. Mew & shail

& Camsbads mn

0. Wedghs neit
L. Lap
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as outlined in paragraph 34, The gover-
nar lever shaft = mppﬂi‘t&d i mecdla
bearings in timing gear cover. To service
the shaft, bearings or oil sesly, remove
the pipe plug from front of timing gear
eover, drive aut the grosve pin and
withdraw the lever, The dust seal (felt)
and the ofl seal (lip toward inside] can
he renewed at this time. To remove nes-
dliz bearings, drive the bearing stop pin
in until it falls into shaft bore (Fig 490
Remowve the stop pin, then drive the nee-
dle bearings out of cover bore,

Grease ghaft neadle baarings before in-
stalling. Deive inside bearing into bore
kil fsd past bole for locating pin, then
install the lnu:a‘.i.ng' ]:rin. Dirive oty
hearing im wntil it 15 Mush with coumter-
hiore for oi sosl. Drive oll seal into bors
with Ii.'p tovnrd instde antil the seal bot-
toms in eoanterboce Agsemble fielt saal,
shaft and mocker lever inte cover, then in-

ﬂ.ﬂ—lhmmmm

i i O Tingsn ol MR pesnch

&5 Ehawn. Bamh besTigs Gan

ba ramowod irom imoer ead

(WL The govermnor bumpss

spring (5] i anacied fo Gower
with nivets (B).

1, Fam B Piimp brady

2 Pulles T, Cinghet

s couh &Y & Spring

LR & Tearing samy A Spring saal sy,
A Blinger A0 it | oo

Flg. ST—Esplooked wiow of walor pump assambdy wnsd on gasolfms modals.

MASSEY-FERGUSON

Fig. G2=The geskef (§) ahould B in
around seal os IMM'I':I'H;; ingmiling iha spring
E .

gtall roll pin through mocker bever and
shafl.

Governer ball and driver pssembly
{3_Fig 500 ia available only as a unit
which can be venswed after Temaving
camshaft nut (2, Tighten the camshafl
nut to e tergue of 95-108 M-m (7080
fi-lhs L

Withdraw thrust ¢up assembly {1J,
make sure the [ip tab (L} is net brokan
ar shaft is not scored. Also check hall
roce for channeling Plunger bore in
camshaft is venbad by a drilling which
emergas from shalt just to rear of front
cam; governar eckion will be impeded B
vent iz plugged.

Before installing timing gear cover,
turn the cup assembly (1) until tak (L)
iz at 8 o'clock pasition.

COOLING SYSTEM

All Gasoline Models

60, BADIATOR, All models use a 48
kkpa (7 psi) prossure type radistor cap
Cooling system capacity is 8.5 L0110 U5
gquarts). Be sure all pads beaces and

15 Chrilet adspriar
11. Rebber aollar vebal raa 16. Taermoutal
12 Impalikr 17 . Grawidesi _
1. Ferik hiriaing 18. Tharmestat boising
14, drmsinl 13, Gkt
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Fig. B3—ingiall the eavamic colar (18] ki rubiber
redudngr (11] with fhe thres holes 0 ool faward
the frmpelber.

shrauds mre installed in eoenset boeations
to assure proper cooling.

51. THERMOSTAT. The thermostat
is contained in a separate housing
behind the outlet elbow. The thermostat
ghould begin to open at BL°C (1T8°F)
and be fully cpan at $3*C (200°F),

6. WATER PUMP Deain L“uq:hl_i.ﬁﬁ'
system, remove fan amd helt, then unhalt
and remove water pump from rear hous-
ing. The rear housing can be unbolted
and retmovod after puimp is off and Lower
radiator hose is disconnectad,

Bemove pulley (2—Fig 51) using a
puller attached to fan mounting kb,
Remowe pnap ring (3}, then press shoft
and bearing (4) Loward front st of im-
peller {12} and pumyp bady (6

To assemble, (nstall slinger 051 onto
ghort end of shaft ), then press the
ghafl and bearing assembly into body (6)
until bearing bottoms (o bhore Tnstall
gnap ring (3L Coat oulsbde of senl (9} with
sealing compound, position geaket (B
araund seal, then install in housing with
carbon face toward Impeller as shown in
Fig. 52, Install the rubber eollar retai per
(11—=Fig. 51} in bore of impeller {120, then
insert ceramic collar {10) as shown in
Fig. 53. Be sure sido with theee holes is
toward impeller, Pross impeller onto
chaft with open side of blades vut until

Fig. S5—lgnitian Hming marks oe Pradbes e vk
bibg throwgh diming hoe as shown,

Fg. 5d4—FPreco impalier oo
sfwaf] unill distaace (4] fram
far purson of Impsiar do
ket surfaoe of Body i
&5, 25-24,38 mm 0 EEI-0. P60
fch), Press pedey o il
iéafarce (3] foms camder of
VY oo o gasked surisce
of pomp ds 22 BS mivw [1-1 1918
el ]

distonce (A—Fig 541 1s 22.95-24,33 mm
(0.230-0,980 inch). Suppori shaft and
preas pulley onto shaft undil distaes (B)

Fig, SE—Erpdaden waw o tha
elistAtfor psoo. Dear [20) iz
criven by the beeth of gear on
BN camehalr.
i Cag
3. Hpdiw
L o
4. Dresky points
G, Carderesr
A. Hroaked plale
7. Enap rmg
H. Cam asey.
a e
10 Wimgkls
11. Light spwring
b%: Hemvy wpricg
L% Diamibiataoer shafl
14, Bholdered wasbes
15 Flat woshysy
16, Meedla boaring
17, Hordaling
18. Beshing
14, Washed
S Dirien pemr
1. Pin
22 Clamhs:
23 Tadwim clir drive guar
& Mat waakis
2. Diivwe hosing
24 Adaper gin
3. g dries
27, [esteibijior clamp

Paragraphs 51-53

from coenter of pulley groove to mouating
surfnce of waler pump is 4286 mm
1111716 incheel. Water pump mounting
holes are affsct permitting installation
only one way.

IGMITION
All Gasoline Models

B3, TIMING. Timing marks are
losated on flywheel with a timing win.
diwr om left side of ergine block ns shown
in Fig 55. Initial {static) timing should
nocur at 8 degress BTDC Maximum ad-
vanes should be 27 degreos (crankahaft)
nt 2200-Z250 engine rpm; 28 degrees
leranksheft) at 24252500 engine rpm.
These rpm ratings are the recommend.
ed high idle no-losd governed speeds for
MF230 models (2200-2250 rpm: MF235
i MF 245 models (2425-2500 rpm), Fir-
ing order is 1.3-4-9 Diztribualor shaft
rotation is counterclockwize viswed from
above {robor end)

Ta imstall distributer, be sure breaker
point gap is 043086 mm (00170039
inch) which should provide dwell of 8572
degrens Turn erankshaft slowly until
number pne piston begins coming up on
compression sirolke, then stop when 8
degres BTDC mark is visible in timing
hole iFig. 55, Install distributor with
rubor pointing teward number one spark
plug. The distributor body should be
rotated until wire to enil is atraight o
vear, Install distributor clamp finger
tight, Turn disteibuter clockwiss until




breaker points just start to open, then
tighten distributar clump screw enough
tio hiold distributor ]:-uui.ti.un CBiart wgim
and check runping timing at high idls
na-logd rpm.

54 ODWVEHRHALUL. Befer ta Fig 56 for
exploded view of the Prestolite IET-8406
distributor wsed oo all medels,
Dhgapsembly s by remaving breaker
plate (6), elip (71 and gin £211

Azzemble parts (8,9,10,11 and 12} a=
shown in Fig 57, then install snpp ring
{7—Fig 561, Tha shoulderad wisher (14)
should be above and should enchoae fat
washer (15}, Distributor shaft end play
ghemfd be D025 mm (00000 fnehi
Breaker point gap of 0.430.56 mm

Flg. 3T—Luge N kN
assembiy (@] shoauld go
tnrooph springs (11 asd 12),
waights (10] amd skaf: i ane
of tha disiributor shaff,
Spacer is shown =l (B

{01 7-00022 inchi should pravide dwell
of 66-72 degress Breaker podnl apring
tonsion shonld be 4781 M (17.22
CLnCES)

Delep-Hemy 11LHDES igrnitbon coil s
used on all medels Primary winding
registance ahould be 5.3.4.1 chms at
24°C [T5°F), Secondary winding ot the
samme temnperature shoule be J000-20000
ahlime

55, SPARK PLUGE, Fecommended
spark pluges are Champion HD-16,
Massey-Fergunson MF23I42 M1 ar
equivalent. Electrode gap should be (064
tum (LS inehh Manufacturer recom-
ménds renewing spark plugs after every
M hours of eperation,

DIESEL ENGINE AND COMPONENTS

All models eguipped with diesel
engine vse Perking A3 152 direcl injec:
tion diesel engine Different versions of
the ADEI5T anpine hove hoon veed and
can be ldentified by the serial number
suffix letters stamped on pad located
near the fuel tranafer pump on ri i
of engine. Some service procedunes will
differ slightly depending on whether ar
nat thers ia an 8" in serial nomber sl
fix letters Engines with better “L" i suf-
fix code use & one-piece lip type
crianhkshall rear ol seal. Engines that do
mai hnve lotber “L" in suffix code use &
two-piese rope type crankshaft rear oil
sl

R&R ENGINE ASSEMBLY
Al Diesel Models

8. To remove englne, firet removs
front end assembly feom engine as
follows; Dirain conling svatern. Bemove
hoad, E‘l‘ill.l:'l site [:.u.l:u:'lu and radiator
brace. Disconnect batlery cables and
remove  the batlery. Disconnect

28

headlight wires and thread wiring rear-
ward through the retainer elips, Discon-
nect rrdintor apper mnd Loever Bosea, oil
conlar hoses mad power steering hosea
Dsconnect deng links from stesring box
pitman arms Drive wooden wedges be-
tween Front axle and axle supparl to pee-
vent tipping. Remove front end welghts
if =0 equipped. Suppori front end
gasembly with n holsl. Support tractor

Fig, F¥—0n sany produciion
pigines [pror fo Serisd Mo
TA2UE 2841 08L)L vso se-
quence ahonn when fighden-
i cpivnoley head cao SCrews.
Aovares dhe soquenoe whaon
loesening cap Sorews.

MASSEY-FERGUSON

with a jack stand under transmission
houzimg Rermove holts atiaching axle
suppurt to front of enging, then roll front
end pssembly away [rom engine,

Th EopRrnte engine from transmissien,
proceed as fallews: Shut off feel, discon-
noct fuel lines and remove fuel tank.
Dizsermnect air cleasnsr hoze, Disconnect
injection pump stop contrel and theottle
contral, Disconnect wi.ting fraem Eh.g‘l.rbe
and starter mnter. Hermaove starler malor
and solenpid. DMsconnect techameter
drive cable from engine Hemie balts wl-
taching stepring bix side panels Lo near
of engine. Hemove muffler for exhaust
piped from exhaust manifold, Support
engine with & hoist, removs bolts at
taching engine to fronsmission and
carefully move engine forward from
tranamisaion,

To rveineiall engine, reverse the
rempoval procedure whils noting the
fallowing sperial instructions: Install an
allgnment atud in each side of transmis-
alon housing te asaist in aligning engine
to transmizsion, Turn fywheel to align
cluteh plate aplines with fransmisston
and pto lnput ahaft splines, After angine
and transmisalon flanges meat, install
retaining bolts and nuts and tighten to
75 N - m (55 fi-1ba) torgue, Tighten front
le suppert mounting bolts and nuts ta
235 M-m 175 ft-lba) torque. Check
clutch linkage adjustment as outlined in

pppropriote paragraph 110 o 111
CYLINDER HEAD
All Diesel Models

57. REMOVE AND REINSTALL. Ts
remiove oy lindar head, Mt deain sonling
svstem, Remove hood and instrument
pane! cover, hseonneat I'.'IEM-E':I'.'." cables
and remiove hattery. Shut off fuel, diseon-
nect fiel gage soding wnil wire, discon-
et el al.l'ppt_].' and return lines, and
remove fuel tank and mounting
brackets. Disconnec! radiator top hoss
and thermpsint by puss hose Disconmect:
breathar pipe and remove rocker arm
crver, Remove retaining nuts amd L off
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recker shoft mssembly. Bemove lntake
manifald nnd sxhaust manifold, Removs
high pressure fuel lines, then remove ine
jector nozzles and sealing washers from
E}"i'nd-l.’i' head. Remove stabilizer bar
from thermaostat bousing, [Heeonnect ax-
ternal oil supply line from cvlinder hepd,
Locsan cylinder head mounting stud
MILtE OF CAp SCPews in moverse order of
tightening seguence shown in ap-
proprizte Fig. 54 or 5%, then [ift ovlinder
hiead from the engine

Clean pasket sarface of oylinder head
and check for warpngs or sther damage
Crlinder head can be sarfaced and &
maximum of 0.8 mm (0012 inch
maberial may be vemoved provided ingec.
b nozzles do not protruds mare than
467 mm (0,184 inchl, Do aot attempl ba
use additionnl injector sealing washers
o redies nozzle protresion. Befar o
puragraph B to determine whether
vilves must be reseated 1o provide pre
per recession after evlindsr head s
resurfaced,

When reinstalling cyplinder hewd,
make certain all ssaling surfaces and
cap serew hieles are olean and dry. Light.
Iy oil thresds of cylinder hesd sted nuts
and CAR BCPEWE TIEEI.‘[E'J’J nirte mnd cap
serewa in thres equal stages follesing =e-
guencs shown ko Fig 58 or 58 to a final
torque of 96 Mm (70 ft.lba} Tighien
rockar brackat sap serews Lo a Lerque of
dl W-m (22 ftelbal Adjust  walve
clearanes pa outlined in paragraph 53,
Complate inztallation by reversing the
removal procedure. Cperale engine wn-
til mormal operaling temperature is
reached, then retorgue eylinder head
and readjuat valves

VALVE CLEARAMNCE
Al Diesel Models
Ba,

The recommended cold valve

clearanes 15 (LE0 mem (L0012 incly for
both the intake and sxhagst valves Hed
valve clearance, sngine at normal
upeerating tempernture, should e 325
(0,010 inch} for all valves. Static sot-
ting of all walves can be made fram just

marka afigred for wilve ad-

Jusimanl &5 outhieed A0 aangraph 58

twe crankshall positions using the
following procedurs:

Bernove timing window plug from left
side of fywheel adapler housing, Turn
crankshaft until TDC liming mark on
Nywheel is aligned with punch mark as
ghown in Fig 60 and No, 1 piston iz on
compression stroke thoth valves cloged),
Adjuet clesrances on No 1,28 and &
valvea as shown in Fig. 61, Turn
crankshaft one complete turn wntil TD
mark is ngain sligned with punch mark,
then adjust remaining twa valves (Fig.
B3y

VALVES AND SEATS
All Diesel Models

69, When disassembling cylinder
head, Keep valves in erder so they can
b installed in their aviglnal positions if
renged. O some englnes, valve hoads
and seat locallons arve numbered con-
gecubively from front bo rear. Any
replacament valves should be marked
prior to instablation.

Intake and exhaust valves seat divect
Iy in cylinder head, ¥Valve seat inserts
are available for service installation on
exhaust walves only on some msdels
Cylinder hend must he machined for in
sallation of valve seat inserts; refer o
Fig &4 fur dimensions. Chill insert in dry
ice prior o instullation, then press in

Fg. $8—0n fate groducilan
anglae (Rarfal Mo, 15304
SRETIDEL and aflar), Wi se-
auerce shown wined dighten.
ing cylinder head oap screns.
Foverse dhe seguUencE Wisen
[eOIeming a0 Serews

Paragraphs 58-59

gert sguarely into cplinder hesd connter
bove uzing the valve guide as a pilot.
Grind seal insert ns necessary to racess
valve the recommended distamcs fram
herd gasket surface.

Valve face and eeat sngle iz 35° for
both intake and exhaust of engines with
Better “57 or “F"' in serial number suf
frx. Engines without lestor 8" ar “F"
in serial nomber aufliz are equipped
with intake and exhauvst valves with 45°
toca angle. Original production vabee
seab angle on thess engines = 46 bul
seaks can be refaced vo 45" when servic-
ing valves On all moedels, desired seat
contact width is 1.6 mm {1718 inch) for
intake and 24 mm (332 inch) for
exhausi.

Valve head should be moeoamesd &
epecified amount below fuee of oylinder
haad, Clearance can be mensured with
a straightedge and feeler grge Az shown
in Fig 63 Refer to the following
specifications:

With “S8" or “F" Scerial
Mumber Suffix

Valve Fuoe and Seat

Angle—
Intnlee pnd Exhayat ,,...... j50
Vialve Head
Becession-—
Intnke ... 1321683 mm
COG-00088 in)
Eaheasd . ..., 1.60-1.92 mm
(00830075 in )
FRONT—=

i
J //f:g

Fig. 81—Wilh TEC limimg manks alignad and 8.

1 plston on compression siroke. adjush e vl

ingvcated, Tovn crankshstt ome resolunion e
refer do Fig. 62,

@ @@ o

Fig. §2—with TOC timing marks abgned sad Me.
T pisren oo sxhoost stroine, sojust M vaives do-
aicansad

29



Paragraphs 60-62

Valve Stem
IMameray —
Intake and
Exhaust ... ........7T580752 mm
(3110312 ind
Wonr Limidh oo s vococsan T.87 mm
{0310 in.)
Stem o Guide
Clearance—
Intake and
Exhapat .. ......... (0011 mm

OO 20-0. 0045 in. b
Without 5" or “F" Serial

Mumber Suiffix
Volve Face amd
Seat Angle—
Intake and Exhaust ... ... ... 45"
Valve Head
Here=zian—
Intuke and
Exhaust ........... LERE 13 mm
(00880084 inb
Valve Stem
Hameler—
Intake and
Exhawst ........... T892 ;mim
(0.811-0.312 in}
Wear Limit ........... TET mm
[0S0 in,}

- G

Fig. §3—4 sirighiecge and fepler gage can ba
wind gy shown fo delenming how fr valves ana
racasien

|
t W

Eg. Bd—Mackiniag dimanshons for imsiaiing ar-
baws? vl goaf inescle swailsbhla fdar soma

sagings.
T TETV 0 rem
PeAING ALY
WS HIEE mr B, AR s 0006 0l
[3RTRLEE m reed i

3a

Skem to Guide
Clearanee-—
[niake pnd
Exhist 00000, 006011 mm
(002600045 in.

VALVE GUIDES
All Diesel Modeis

B0. Intake and exhaust valve guides
can be renewed If excessbvely sworn, Us-
ing noeuitable removal Lool, press guides
ous bop of evlinder kead. The guldes ane
interchangeable. Note thal both ends of
g'LIHrEH- are chamfered, one end at 45°
and the sther ot 20% Be sure to inzert
20° chamfered end inte top of cylinder
head (457 chamfored end uph Pross into
place until tap end protrodes 14 23-15 .09
mpn {5E4-0.084 inch ) above spring seat
airface af i::,.l!:ind.-l:r hend. Heplacemant
valve puides are presized and do not ve-
quim: resming if carefolly installed.
After renewing valve guides, reface valve
seats to gnsure coneantricity of aeat to
grticle,

Valve guide speciflications are w4
Foll owes;

Valve Guide LI, . ..... T88-3.01 mm
(0. 3142403155 In.)
Valve Stem Q0L . ... .. T50-T 82 mm
0311408312 1m.)

Stam-to-Guide
Clageanes oo un. . 006011 mm

DLD0250.0045 in.)

Bp. fh—Assomided wew of

rociararm . Ekar i8]

W end of shaf! showld bo
dowarg fromd

Fig. B5=S5iof (5] in front eng
of rooker shaft showld b
positioned approsimadsly 30%
frow werioar &3 showr. Late
produchion enpines wse &
clowai piw shrough one of Hs
suppar! Brackues fe comestly
position shaft.

MASSEY-FERGUSON

VALVE SPRINGS
All Diesal Models

81, Bprings, caps, retainers and locks
are interchangeable for intake and ex-
haust valves Springs may be instualled
gither end up Renew springs if
diseploved, distorted or if they fmil to
meet the following specifications:

Spring free length should be sapprox-
imataly 4530 mm (1-25032 inches),
Spring pressure should be 93-110 N
[21-25 pounds) when compresesd to 38.1
mm (1.5 inchesl,

CAM FOLLOWERS
All Diese! Models

G2, The mushroorm type canm followers
(tappets) aperate directly in machined
hores in cvlinder head. With cylinder
head remaved. cam follewers can be
removed after flvet remeving sdjusting
sorew and lockaut from top of eam
{ollower, 1dentify cam followers as they
are removed so they can be reinstalled
in their original positions if reuased.
Always renew cam followers whenever
carsshall i8 renewed.

Cam follower diametar {2 15 81.15.84
mm (DG2ES-0.623T7 inch). Diametral
clearanee in cyllnder hend bores should
be 002009 mm (00EE.0.0035 inchl,




SERVICE MANUAL

ROCKER ARMS
All Diesel Modals

63. The rocker arme and shaft
sazembly can be removed after removing
the heod, fuel tank and rocker arm cover.
The rcker wrms are right-hand and left
hand wiits and should be installed on
shaft a= shown in Fig B4

focker shaft diameter 18 15.81-.15.54
mm [R6226-0,6237 inch) and desired
diametenl clearancs botwoen shaft and
rocker arms @5 0.02-0.08  mm
(0LOODEDONGES inch), Benew shall andior
rocker arms if cleareance exceeds 0,17
mim (LERS inch) The amoant of o1l cie-
eulating vo the rocker arms is regulated
by the poeition of the rocker shaft in the
support beackets, This position is in-
dizated by & sbot (5—F g 66 in front end
of shaft and should be set ot APTOs-
imately 307 from vertics] os shown, On
late production engines, shaft iz pogi-
tioned corvectly by o dowel pin in one of
the suppart brackets

TIMING GEAR COVER
All Diesel Models

B4, To remove the timing gear cover,
drain the cooling evstem and oil pan.
Remyve front grille penels and discon-
nect hattery cablea Hemove fucl tank
cop, radiacor cap and hood, [Disconnect
headlight wirea and pull wiring free
Iizconmect both radistor hoses, radiator
brace and, on models s0 eguipped,
hydraunlic oil lines and front mounted
pump. Support tractor at fromg of
iransmmission. Posicion wedpe blocks be.
twean front axle and axle support, Sup-
pori the front end assembly at front and

rear. Disconnect drag links and radius
rode at resr of miodels es equipped. On
models with drag links attach drag
links to axle so wheels will be straight
uknnd and will not turn, On medels with
power steering, disconnest lines and
cover all hydraulic steering epenings
Unholt the front assembly and careful-
v mll sway from trsctar,

Remove the cranks=haft pulloy, fan belt,
water putap aind alternator mounts, Un.
bolt and remeve the timing gear eover.
Press, do net pry, ofd seal from cover. The
eamshaft thrust spring i= riveded to rear
frece of timing gear cover and eontrols
end play of camshaft,

T reirastall timing gear cover, first in.
efall a new oil seal into cover using
guitable nstaliing tool. Install timing
gear ouver with a new gasket on frond of
engine, hut do not tighten mounting eap
serews at this time. Lubricate lip of senl,
then carefully position crankshaft palley
antte erankshaft to conter seal and cover
1o the crankshaft. Hold cover in contorad
position while tightening several cover
retnining eap sovewis Remove crankshafi
pulley, then tighten all cap screws
securely, Heinstall crankshadt pulley and
tighten rotaining cap serew to 142 N - m
{1 ft-lbal torgue, Complete installa-
tion by reversing the removal procedure.

TIMING GEARS
All Diesel Models

65. Vig 67 showe a view of Liming
gear train with sover remosed. Before
allempling to remove any of the timing
gears, first remove fuel tank, roecker arm
cover and mekar arms assembly b avmid
the peasibility of damage Lo pistons or
vislve train i camshaft or crankshaft

Frg. 7 —View of Oming gear
train with timing marke
afigrmed. Due bo oo mambar
of fealh on foler pesv, mivks
align onfy oo dn 1§ rasaiu-
tinng of crnnkEhET

Paragraphs 63-66

ghould be turned independently of the
other

Timing gear becklash should be
OL0E-0.15 mirn (L0F-0.006 inch) between
the large idler goar and any of the other
gears in the timing train. Replacemant
Bears an: available in standard size an-
Iy, If becklash is not within apecified
limits, venew the idler gear, ldler geur
shaft andior any other gears concermed.

To remose the timing gears or time the
enging, unstake and remove the idler
#ewr retaining belt and slip the pear off
idler shnft. The idler shaft 15 a light
press fit in timing gear housing and is
further positioned by the locating pin
shown in Fig 68, Pry the shaft from its
pEBri'-E in tlming gear i1¢|u.qinp;"i:|':|'a|:|ewal
is indicated.

The crankeball gear is keyed in place
and fits the shafl with o transition fit,
0025 ran (0001 ineh) tight to 00025 mm
(0L inchl loose IF the old pear is a
loces fit, it may be possible to pry it afl
the zhaft with w heavy screwdriver or
light pry bar Il & polier is needed, it will
firat be necessary to remove the oil pan
and amall lawer section of timing peas
housing.

The camshaft gear and injection pumgp
drive gear can be removed by removing
the retaining cap serews and withdraw.
ing the gears To install the gears and
Lime engine, refer i0 Lhe appropriate
fulipwing prragraphs:

66 CAMEHAFT GEAR. The gear is
attached o camshaft by three squally
spaced cop screws which thread into
camshall fange IL iz possible, therafors,
to install the gerr in three positions, only
one of which is corvect. To correctly in-
slall the gesr, align the stamped lettors
“I¥' on camshaft hub and front face of
gear us shown at (X—Fig 87, Tighten
cap serows £0 27 N o (20 £ dbs) borgue,

Fg. 55— Thet all hodes in eplinder Black snd idler
pear stwh shalr are carechion aligned by the
Tocaring daws! pin.

a1



Paragraphs 67-72

A7, INJECTION PUMP DRIVE
GEAR. The injection pump drive gear
i retnined o Che pump adapter by three
cap serews When installing the gear,
align dewel pln (E—Fig. 69) with slot (1)
im adapter huh, then instail the retain-
ing cap screws The injecthon pump drlve
pear and adapier are supported by the
imjestinn pump rofor bearings.

68, IDLER GEAR. The idler gear iz
retaimed on idler shall by a eap serew
and washer. Idler gear bore diameter
ahould be 53 8E-54 .02 mm (2.126-2 187
tnefves) and idler shaft dinmeter should
be 53.92-00.9% mm (2. 123-2. 124 inches)
Grear to shaft dinmetral clesranee sheuld
be 00E-0. 10 mm (0.0016840.00889 tnehl
CGear endd play on sheft should be
0,130,398 mm (0.005-0.015 inchh

Whan retnstaliing gear, make certain
all timing marks ane aligred as shown
in Fig 67. Tighten retaining cap screw
b BH N om B0 f£.1bs) targ i

63, TIMING THE GEARS. Due to
the odd number of testh on idler guar,
the timing marks will aligs only once
in 18 crankshaft revelutions. Te time the
engine after the gears are remaved, first
inztall camshaft gear as outlined in
paragraph 66 and the injection pump
gear ag in paragraph 67, Install the
ceankshaft gear on keyed shaft with tim:
ing mark o the fromt. Refer to Fig. 67
and turn eranhkehaft, camshatt and in-
Jecthon pusmp awtil the respective timing
marks point approximately toward idlar
gear hub; then, install idler gear align-
ing timing merks as show,

TIMING GEAR HOUSING
All Diesel Models

0. To remove timing gEear housing,
first remove timing gear cover as out-
lined in paragraph 64, then remove tim-
ing pears ws sullined in paragraph 65,
HRemwowe oll pas, fuel Iift pump and in-
retion pump, Bemove power stesring
prumy if not previonsly removad, Remove

Fig. 88—Coreci installsdion of Injection pump
Al gose Ja simpditied by e dowal phn which dis
¥ mrachined malcl in pumg drive shafl,

rocker arms and shaft assembly. Rajse
Ll'l'ld SOCUre Com fﬂ“.mrﬂ :I:rl. 'H'LE f’ull:.r
raised position, then withdraw camshafl.
Unbolt and remave timing gear howsing

Reinstall by reversing the removal pro-
cadura

CAMSHAFT
All Diesel Models

71 Te remove the camshaft, first
remove thnlng gear cover aa outlined in
paragraph 64. Rermove fuel tank, rocker
arm cover and rocker arms and shait
gsaembly. Ralse and secore cam
followers in their uppermaost position.
Remoma fusl lifl pump, then withdraw
cemshatt ms shown in Fig. T0

The camshieft runs in three journal
boris machined dirsctly inengine biock.
The front and rear camshafl bearings
are gravity lubricated by returm oll from
the racker arms. The center purnal ts
pressumre lubricated by an external oil
line. The center jowrnal, in turn, meters
oil to the rocker shaft and r::rl'i.nﬂur harad
through n second short oil Feed line

Inspect camshaft lobes and bearing
Joernals for excessivie wear, ssoring, pll.
ting or other damage and renew I
necessury, Hecommended bearing jour
ael dimmeetral dlearmnee in cylinder block
beres 0V R00 20 g (0000008 Ineh)
It is recomomended that cam follewers
H.IE{I 'I;hn remrwed i cnmshaft w remewed.
Camshaft end play is conteolled by the
leafiype spring riveted o rear face of
timing gear cover. Comshoft specifica.
tioms are as followsa:

Journa! Dhameter--

Fromt ............ 474747 50 mim
{1.849-1.870 1.
Center ...... .00, AT22.47 84 mm
{1.8339-1 HE0 in.)
Hear ooy, 8. 71-468. 74 mm

[1.8439-1.840 in.)

Cylindar Block
Biore Diameter—
Promt -0 ver s 476047 6T mm
(1.874-1.8BTT in.)

gl
Fig. T0—The camphsft can ba withdrwn as
shown The gess may remade ineralied,

MASSEY-FERGUSON

47.35-47.42 mm
(1.864-1 86T 1)
Bear ..... cavans o HEE4-46.91 mim
{1844 1.B4T i)

Ty reinstall camshall, reverse the
removil provedure. If camehalt pear was
removed, be sure stamped letters (X—
Fig 67)on gear amd camekhaft flange are
aligned. Tighten gear refaining cap
serows o 27 Moo (20 Pe-lha ) torguoe

ROD AND PISTON UNITS
All Diesel Models

72, Connecting wod nd pistan units
are remaved from aboe after removing
crlinder head, 01l pan and rod bearing
caps Be sura to remon: enrban and ring
wzar ridge (if presend from top ol aleeves
bafore pushing pistons out of oplinders

Cylindsr numbers are stumped on the
connecting rods and caps, When
reinstalling rod and piston units, malke
cartain the nombsrs sara in registar and
faee saway from camshaft side of enpine
Refer to Fig. V1

Conneeting rod cop nuts and boles
should be renewed whenever they are
removed. Mote that two different types
of connecting rod nats, with different

Fig. Tl=Azsambde rod and plsion wnlls as showm,
A FROKT ar F mavk 2 Conpasching sod s
B Cylfmilor noisvber relation morks



SERVICE MANUAL

tightening torque valmes, have bopn
used, Barly models wsed cadmium plated
(hright finiak) ruats while loter models
use phospheted dull black finish) nuta
L nat inlérmiix the different types of
nuts. Connecting rod nuts should be
tightensd to the following torgue valies:
61 N midb fi.-ba) for cadmivm plated
nuts and 81 Wom {80 ftlbs) for
phosphated nute

PISTONS, SLEEVES AND RINGS
All Diesel Models

73, The aluminmam n][n:&':_ AT a‘.“f'-‘Uﬂ'd
pstans are supplisd in standard gz on.
Iy mnd are available in & kit consisting
of piston, pin and rings for ane cylinder,
The tarpidal combustion chamber i= off.
sed in piston crown and piaton should be
murked “FRONT" opr “F" for proper
aspembly as shown in Fig 7L If
“FRONT or “F" marking is nat present
an metan crown, nssomble |_|:iar..|:||_'| o eon-
necling rod with the ﬂ,l.\"it;,' off=et
tesvards slde of rod that is stamped with
cylinder identification number,

Frve piu!.u:n. rings ig T2 are used in
engines with serial number saffix D™
or “DL." The first (top) ring &8 chrome
plated, parallel faced and may be in
stalled either side up. The second ring
b4 cast irom, parailel foced and may alsa
be installed either side up. The third
compression ring consista of four stesl
sepments a8 shown in Fig 72 The seg-
ments appear practically fat when not
under ecompression, bot when eom-
presscd as shown in Fig T3 the ends will
curl up (or down if ring 18 turned over),
Hing ends should corl dewwn on segment
installed at bettowmn of grosee, up on sec
ond, down on third and up oo Lop seg
ment, =pace end geps of the foar
sggments 180 degreea apart [rom
npareet segreent. The fourth ring is

grocen of fye-ing plstons
AT e Sorrpely sisambned
ak fascnbad in fexl,

chrome plated, laminated, oil control
ring. To install, fivet install the internal
expander, install the two lower rails
apiral ring, then the top twe raile Stag.
ger the gaps of the ring segrments arind
the pistorn. The ffth (battom) okl control
ring is nondivectional and may he in
stalled with either smide up. Piston and
ring specifications are as follows;

Five-Ring Pistons
Plston Skirt
Mameter® ., .., 9122697, 251 mm
{1.6956-3.6065 in.)
Ring Side Clearance
in Grpove—
Top & Second . ... 0050, 10 mm
(0LO0Z-00004 in.)
Third & Fourth |, .. . Not applicable

Bottom . ... ........ 0L05-0.10 mm

0 2000 in)
Ring Epnd (ap—

Tap . PRSP 0.36-0.T6 mm
(00 400030 in}

Becond ...0000 o BG2E-0LES mim
0010027 1n.)

Third

(each gegment) . . .. 025058 mm
(001000015 1n)

Fourth (each rail) - ... 0.46-0.9%4 mm
(00180057 in.d

Flg. T2—Drawag of fve-ring pama sfhaeing
efRt-gasilan af Fe g Sarecaly iefallsd, Fafer
fa derd,

Fg. Té-=Orzwimg of fourniag pision Shomwing
oross-aation of rngs coreslly inataled. Reler ha
Iaar

Paragraph 73

Fomy T (ST TESA BA TE
T S ril R T

Bl o vocviin v i 028069 mm
0110027 i}

¥ Bkirt diameter messured at botiom of
piston, 807 from piston pin hore

Four piston rings (Fig T4 are used in
engines with sarial aumber suffix “0EY
or “DLS" The flest {top) ring is chimme
plated and may be installed either side
up. The second and third rings are alike
and are internally stepped. The groorm
cut ints the inner diameter should be
toward top as shown in Fig. T4, The bot-
tom (ferthl ring 8 nondirectional with
a cobl spring expander. Instoll the ex-
;}ﬁ.llli-ergrn-rrw first bn:ing sure the latch
pin engages both ends of spring ss shown
in Fig T, then install the ring over the
expander, Piston and ring specifications
are as follows;

Four-Hing Pistons
Piston Slcirt
Dinmetar®, ., ... 91.336-91.361 mm
[3.5959-3.6968 in,)
Ring ide Clearance

in Girooe—

I'['t!']lll ................ 005010 mm
(00200004 ind

Second & Third .. . . .0.05-0.10 mm
COLO0E-O M im, b

Bobtomy v wovncwniis . 0.05:0.11 mm

(020045 im.)

e, W idetgen ST TR AR Y+ L
:-:H'- -

s .,
7

plgres

agrte

\%_-- T '-‘Fﬁ

Fig. ¥5—The expander for ol confrof nieg of fowes
ring piston mws! have the jaich pin comnbeling
eodE of expengor spring.



Paragraphs 74-T6

HRing End Gap—

Tap . 01, 60,69 mm
(0140027 in)
Secoand & Thied .. ... . 0.28-0.61 mm
(00110024 ind
Botiom LGIL2S-0Td mm

00200020 i)

* Skirt diameter mensured at hattem of
piston, 807 from piston pin bore.

On all modalg, check instalied piston
helght at TDC when any new piston is
inetallad (Fig, T8), Top of piston must be
0,10 v 60,004 iwmehd above to 00 mm
(0L dnch) below top surfece of cylinder
block on all models except MERED. O
Model MF2350, piston installed height
et e 0,030 15 mm 0,00 10006 inchl
below  surfmee  of l:_'r'li.nd.cr blnck. [f
nacessary, machinge Lop ol [tsLon Ll
tain epecifiad installed height.

Cyllnder sleeves used in original pro
duction are G0E-0002 mmm (00010003
ineh) interference fit in cylindar block
horea. Fit of service eylinder slesves in
cylinder block fa freon 0.03 mm (0001
inch) tight ta 0.03 mm (3001 inchl loose,
Original eylinder sleeve 1IN is
91.45.91.50 mm 1 3.6015-3.6025 incles)
Slaenes ghould be renowed if cylinder
bore toper exceeds 0015 mm (00006 inel)
ar if out=ofroaend ig inevcess of 010 mm
(00 inchl. A suttakble slpsve rarmoval
and installing tool is required b renew
aleeves,

Thoroughly clean and inspect cylinaler
hilack bares and slesves before installing
new sleevns, as even the s.|i.E;|:|r.-r:.=|I: burr
or dirt can couse distortion af new slaeve
when pressed into the block, Lubeicate
n;-:,-'l];:,:ln::r boves with a thin lubricant ]:u'mr
to installing sleeves Fress slaeve bnto
cylinder block bore uniil sleeve flange
bottome in cylinder bleck counterbore.
When sorrectly installad, top of slaewe
ghould be 0,10 mm (0004 inchl sbove i
140 mm (004 inch} below top surface
af block, Allow slesve Lo etabilize, then
check to be sure sleeyve bore i2 nok
distorted and is the corpect dismeter

& Meaivrn Plston
8 latralled haight

34

Barvice alesves are preflinished and
shauld not require additicnal machining
after installation. Correct installed
rylinder bore dimmeter is $1.60-81.63
mm (4 E0ES. 36005 inches].

PISTON PINS
All Diesel Models

Td. The floating type piston plns are
ratained in piston basses by snap ringa.
The piston pins are o transitional fit in
piston; heating piston Lo 38°940°C
127 in il or water will maks
removal and installation of pin easier.
Pizton pina ave svailable in standard size
paly. Outaide diameter of pin is
1. T44-31.750 mm (1408 12500 in-
chee), Inside diameter of connecting rod
bashing shouid be 31763173 mm
(1-2505.1.2515 inches). Desired pin to mod
bushing diamedteal clearance iz (040,10
mm {(LDOLE.000F8 inch) Piston pin
should hawe transition (it in piston
bosses of 0.0 mm (0.0 onch interference
to 0.01 mm (000 inch! clearance

The renraahie connecting md
must bo final sized after installation 1o
provide recommended piston pin
aperating clesrance. Be sure hole in
bushing ie properly aligned with oil hole
in top of connecting rod when installing
new bushing

CONNECTING RODS
AND BEARINGS

All Digsal Modals

5. Connecting rod bearings are preci-
sion Eype, renewable from below after
removing oil pan o and bearing capa.
When remewing bearing shells, be sere
the projection sngages milled slot in rod
and eap and that the cormelation
numbers on rod and cap are in egister
and face sway from camshaft side of
engine. Beplacement rods should be
marked with the eylinder number in
which they are installed. Bearings are

Fig. Ti-Mppsure inefailec
fesdgpht of now plafone aF
ghown. £ may b PecRsEwy
o machine pisdon crown fo
pidadin desirod Redgid

MASSEY-FERGUSON

pvabllable in standard, sz well as 025,
050 and 076 mm (0010, 0020 and
030 inch) wndersizes

Eu-mn;a;t'i:np[ Tod |:-e:|n:r|.|5 dinmetral
clearance should be (06010 mm
(i Ga 500040 inchi, Recommended cone
necting rod gide clearance is 024050
muEn (00040020 inch ).

Manufscturer recommends renewing
connecting rod <ap balts and nuts
whenewsr they are removed, Refer to
paragraph T2 for tightening torgue

vinluen
CRANKSHAFT AND BEARINGS
All Diesal Madals

T, The cranksheft is supparted in four
pmiain:.n type mein beari Tl T rapine
crankshaft, drain engine oll. Remove
engine as outlined in parsgraph S6.
Remove o pan, timing gear cover and
lovwer cover from timing gear onse
Hemmove engine ol pumg. Bemove ciuich,
flywhesl, engine adapter plute and
crankshafl rear oil seal Remave eommes-
ing el braring cape and main bearing
ceps, then [t crankehalt from cvlinder
hilnck.

Ther uppeer and beser halves of the front
main hearing inserl are ol inber
changeahle with other bisar nES o W ith
each other, The four insert halves of the
gecond and third main bearings are all
alike The upper and lower halwes of the
mear main searing ara aliks, but not in:
terchangeakle with other bearing in
serta Main bearing inserts are mmilable
in etandard size and 0,25, 050 and (L.73
mm (0E0, 0020 and 0030 inchi
underaizes.

Crankshaft end play is controlled by
renewable thrust washers at fromt and
rear af rear main bearing. The cap half
of thrust washer is prevented feom turn-
ing b the teb which fits in a machined
notch af cup, Block hall of washer can be
rolled from position when cap ia e
moved, Recommended crankshaft end
plmy is 0,0640.30 mmm (0,002-0.015 inch),

AR A

Fig. 77—LUtww i roung ber fo sear tho rope sesl -
I redmiaier hall, Tha sicd (5] in andy in ower hatf
of peal remminer, Do saf Bim enos of seal.
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Thriest washers are availabbe in 0,18 mm
(0,007 inck) everzize as well as standard
thickness, One set (top and baltom) of
oversizie thrust sashers may be installed
on one side ot or rearn) in combinatisn
with standard size set at other side to
provide oversize adjustment of 0,18 mm
{0007 inchl, Two geta of oversize thrust
washers may bo used to provide adjust
ment of 0L36 mm 10014 inehl

Crankshaft balance weights are
available l:ll:ﬂ}' i matched pinE bscpnase
maximum variction beltwesn waights
mitst be loas than 26 grams (1 oones),
Tighten welght retalving cap serews b
BB-TH IV = wm (5055 ft-lba) torque, then
bead ock Lals o lock screws in place

Check erankshaft against the stand-
ard sizes listed below:

Mﬂ.in |JDI.II'I1=.]

IHameter ., ...... B8 B -00,83 mm
(2. T485-2, 7492 in.]

'Drn:u]tl:'m
Dimmeter vo. ST1L5T 23 rten

[2.2485-2.2492 in.)
Mein Bearing

Clanranoe—
MF230, MF235,

MF245 . ..o 008013 mm
(0 O0E 0005 tnuy
MMF240, MF200 .. .. 0054010 mm
(OO0 ik

Rod Baaring
Clearance . ......... 0064010 mm

(0002500040 ind

Crankshaft End
Flay . . .....conu... D50 3R mim
(00020015 in.)

T reinetall crankshaft, reverse the
remdval procedure Mote that main bear
ing cape are numberaed 1 theough 4 with
mamber 1 cap at frant of engine The caps
are alse marked with m serinl number
which mm-u-pundl with ond must be in
lime with serial numbers stamped on bed-
tom af cylinder block. Maoke certain
thrusi washers orve installed with
grooved side towards crankehafi
Tighten main bearing cap screws to 150
B oem (110 filbs} dorgue

CRANKSHAFT REAR OIL SEAL

All Models So Equipped

7. ROPE TYPE SEAL, The rope
type rear oil seal is contained in a two-
plece retainer attached to rear fece of
cylinder Hnr.k.ﬂmm-;msq.p,l ig eyl b0 cor-
rect length sind should be installed in ve.
tniner halves with §.25-0.50 mm
IL0T0-0,020 inch) of the seal protreding
from anch end of vetainer, Do nob trim
ends of seal.

To install the ssal, clamp each half of
retainer in 4 vise as shown o Fig 77,
Make sure seal groove is clean, Start

aach end of seal in groows with the
speiiified amwunt of free end protroding
Allow geal rope o buckles in the conter
until about 25 mm (1 inch) of each end
i bedded in groove, work canter of seal
mnto position, then roll with & round bar
wr shown, Repest the process with the
sther half of zeal.

Instpil senl retainer as follows: Clean
spaling surfaces of block, bearing cnp
and geal retainers Coat both sides of re-
tainer gasket and end jints of retriner
halvee with a suitable goslet comaent.
Coat surface of rape seal with engine oil,
Mgzemble retainer halves around
crankahall and i.n.ELaJlen.'p sorews loosa-
Iy Be aure that vetainer helf with oil
return skot (5<Fig. T4z teward hottom
of engine, Tighton the two long cap
serays with nuts to B M = m (6 ft.-1be b top
que, then tighten cop serows to cvlinder
black and bearing to0 16 N - me {12 ft.Tha .
Finish by tightening the t=o long cap
serews and nuts to final torque af 16
Nem (12 e,

All Models So Equipped

78. LIP TYPE SEAL. The lip type
rear ofl geal iz contained in o ona-piene
ratainer which s atbached to rear of
evlinder bloek.

When renewlng seal, inspect
crankshalt flange for wear in =eal con-
tact aven. IF flange s groowed, saal
shauld be pressed further into retainey
g el Lip will comtact area of Mange that
15 nat worn, The cennkshaft seal surfase
may he machined, if necessary, to
smuooth seal surfwee

Make certain seal i5 pressed squarely
inta retainmer Lubricats sesl lip and
crankshaft fange prior to installing
seal. Tighten retainer cap serews to 18
Ne-m {14 f1.-1h=) torgua

FLYWHEEL
All Diesel Models

T8, Te remove the fywheal, fest
supnrate the engine from transmission

Flg. Td—The o
fmched o e frond
Ing cag arsd b driven
guaar by the crankshait

:

i
i

i

Paragraphs 77-80

heousing and removo the clutch.
Flywheel is secured to crankehaft lange
by six evenly spaced cap serews. To prope
erly time flywheel to engine during tn-
stallation, be sure that unosed hole in
fywhesl aligna with untapped hole in
crankshaft flanze.

CAUTION: Flywheel is anly lightly piloted
o crankshalt, Uss coution when unbolting
fiywheel o prevent fywhee! from falling and
CRUBING possible injury.

O ponmte maodels, shims may be in-
atalled belwesn the cranksha® amd
flywheel. Check for these shime upon
dizagsembly to prevant loss or damage
Be sure shims mre reinstalled when
ﬂ}'whcﬂ s installed

The starier ring gear can be reneomed
after Aywheel is removed, Heat new ring
gear to 245°C {475°F), Do not overheat
s gear hent treatment coold be
destroyed, Install gear on flvwhesl with
biveled end of teeth facing forward
Allow goar to mir cool

Reinstall fiywheel and tighten moant-
ing cap serews 0 L0G N - m (78 filba)
torque, Check flywheel runout with a
dial indicstor after fywheel = installed.
Runout measured at machiaed susface
of outer dismeter muat nob exceed 030
mm {LDOLE inchl, Bunont measured ot
cludeh surface must ot exceed G025 mm
(0001 inel) for eack 25 mm (1 ioch) from
flywheel centerline to poind ol dial in-
dicator measurement. [§ runot is ex-
COEEIVE, MEmHe ﬁ}'whr_'zl nnd check for
burrs ar ferelgn material.

OIL PaAN
Al Diesal Models

B0, The casl iron oil pan serves a8 part
of tractor frame and as attaching point
for teactor front support. To remove ofl
pan, first drain engine oil. Suppart trac.
tor under transmission housing then
rermove front axle and support housing
azsambly, Support oil pan, remave ve-




Paragraphs 81-84

taining cop seeaws and lewer pan from
oylinder block

Tiv retratall, reverse the removal pra-
oedurn

OIL PUMP
All Diesel Models

81, The rodary lype oll pump s
mounted on front main bearing cap and
driven from the crankshadl timi ng gEaT
thraugh an bdler az shiown in Fig T8

To remove the wil pump, first remone
oil pun ps outlined in poragraph 80,
Maconnect ofl delivery pipe from
cylinder block and il suction pipe from
main bearing cap, Unbolt and remove
the froml main hl."-a.ri:ug Cap with ail
pump nitached, Pamp can be unbolted
from muin bearing cap afler removing
idler gear

Check rotor eleprnnee with a feoler
gage as shown in Fig 70 Clearunce
should be 0,01-0,06 mm {0.0005.0.E5
imch Cater patoe te body cleprance (Fig,
&0 should ke 0028.0,031 mm
(00110018 inchl, Inner rotor ond
clesrance (g B1) should be 0004008
mam (0001500030 inch) and outer rotor
end clearance ehould be 0.01-0,06 mm
(O Ge0-0.0025 inchl, IT pump robor o
body are worn, seved oF dansaged, pamp
assambly must be renewed

5, 00-0.06 m T
0, 200808025 in, ) ¢
{learasci

Fiy. T8—Clearanca bansss inner and aufer moiors
cun B maascred wsing & fealer gage o5 shown,

0.0, 003 m

{0, 601-0, 013 in.
CHedrance d

Fig, Ml—Claaranca bl sulid rotoe and pump
boly can be masdured &8 ShoRT.

36

R oil pressure relief valve spring
and plunger from pump body, Inspect
plunger and bore in pump body for waer
o7 seoring and renew if mecassary, (Al
prassure should be 345-345 EPa (50-66
pail ot high idle speed with engine ai
farmal ogerating temperatire

If oil pamp drive pear was removed,
preas gear onto shall, with Oal face of
gear oudward, wotil face of gear 1z fush
with end of shafl.

Heinstall pump by reversing the
removil procedura Tightan mein bear-
ing civp screws to LB N -m (110 fi-lbs)
Larque,

COOLING SYSTEM
All Diesel Models

BE. RADIATOR, To remove radiator,
figst drakn the cooling svstem. Remove
huad and side panels. Remosve radiator
support sap, Bemove fan shroud re-
taining serews and move shroud rear-
ward. Disconned top and bottom hoses
fromm rudintor. Bemove cap screws at-
tnching mudiator 1o grille housing and
remave the Dwo retaiping outs from
undermeath Front axle support. Lift
redintor from the tractor

To reinstall, reverse the pemoval
proceiure

E3. THERMOSTAT, The thermoetat
(17T—Fig 82) b= contained in a howsing
under the molant outlet albow (13)
Thermestat should begin o epen al
2140177 “188°F) end should be Tul.
Iy apen at 98°C (208 °Fi.

B4, WATER PUMPE To remove water
pump Nt draon cooling system, On
Models MF2E0 and MF250, remove
radintar s outlined in paragroph B2, On
all models, remove fan and fan beld,
[Hsconnect hoses from pump, remove
pump mounting cap serows and remcwn
pump assembly

To disassemble, remove back cover
plate (B—Fig 52 Homove pulley hob (1)

Fig. BT=Use & and feaior gago o
M U dnd cldramee batwoon fop of mdons and
meined gwisoe of punap body,

MASSEY-FERGUSON

using A suitable pullar. Prees shaft and
bepring assembly (3) with impeller (T)
rearward from pump housing Pross
shaft sut of the impelier. Remove seal
assembly (6 and alinger (35

[napect all parts for wear or damage
and renew i neceasary. Be suke to renew
genl agsembly

To reassemble, prazs shiall and bearing
assembly tnta hooaihg untl] frenl feee of
bearing s Mush with front of hausing. Be
sure shorter end of sheft 15 tewards front
af koaming, Install slinger C3 with flange
towards bearing assembly, Install front
part of sgal with carbon face of seal fac-
iy rearwand a8 shown in Fig 83 Install
ceramic faced =eal with grooved side
bowards Lthe impeller, Support front end
of shafl. then prees impeller onto shalt
until clegrance batween front of impeller
blades and pump housing is 025050

I
18

=&
= S

- R
1 12
i %lu
/O <13

Fig. R9—Fepladnd wiaw of Walar pump and B
neatal Bousing.

Fulley Tisnge

2 Sawe & bunagp 15, Blhvw

T, Blagor 13, Bopums hess

1. Hauming 10, Megifiet baei

& Boal 14. Thermosiwi homing
7. Irpallar 18, Gascei

£, Gadi 1%, Gorakai

L7, Thermaoala:
L=, Elborw

Fig. 83— rstail from pand of Seal with canioe Ace
foward roar. The ceramic comnferface shoold B
inptelisd with grooved elde fowased ress,
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mm Q000,020 inchh Support rear and
of shaft (nat the impellerl, place pump
miounting cap screws into holes s hous
ing, then press pulley hub onte shaft as
shiwn in Fig 84. Distanee (A from
gazket surface to fan surface of pulley
fMange should be 1435 mm (5.580 in-
ches), Make certaln shalt assembly
retates emoosthly.

Bednztall watsr pump by reversing the
remdaval procedure Adjust fan belt ten.
siom to provede 13:19 mm (12 ta 34 snch
deflection with &6 N 115 pounds) force
ip-p]:ld-d r:'l.i-ehlnn]r hetwoon |m1.u:vn|1'l; Epan
betwesn pullays,

DIESEL FUEL
SYSTEM

The diesel fuel system consists of thres
basie wnits; the fuel tank and fiitera ln-
Jectlon pump and infectar noezles When
sarvicing any unit associated with the
digae] fsel gystem, the maintenance af
absolute cleanliness 19 ol alemest fmpor.
tenee (O equal importance s the
avgidance of nicks or burrs on any of the
working parta

FUEL FILTERS
All Models So Equipped

B5. Models ME230, MF23E and MF245
are squipped with a =ingle fuel filter
(F—Fig 86), Two fuel filters, a primary
and secondary, ere wsed on Models
MF#40 and MF260. A glass sadiment
bowl e located at the bottom of the
primary or single flter elemeant. Bowl
ghould be inspected and any dirt or
water sccumulation drained daily. IF
gubatantial amount of waler or ather
contaminetion 5 evident, souroe of cone
tamination should be foand and cor
rected.

Manulacturer recomemends TETEWIng
fuel filter clementisl after sery SiH
houre of cperatlons or annually,
whichever comes firsd, Filter elernents
should also be renewed if loss of engine
pOwEr OF UNEven running is noticeahls
regardless of hours of cperation. Note
thit eleanliness of fuel supply has mors
effect on the life of foal filters than haors
of aperation,

Thoroughly clean fuel filter and sur-
rounding area prior to removal. Closs
fuel tank shui-off valve. Remove centar
cap perew from fuel filter head and
remove fllter element. Inatall new ele-
ment walog new gasketa Open fue] shut-
afl valve and bleed air from svstem as
autlined in paragraph 86

Fig. B4 Distance (4] should
b 0.5 mm (5,550 ncheg),
B duve fa suppar and of

BLEEDING FUEL SYSTEM
All Models So Equipped

BE. Tb bleed wir from fuel system, first
make sure fuel shut-off valve is open and
mave injection pump shui-off control to
“Run” position. Locsen air vend plug
(I—Fig. 86} in top of filter head. then

operats [ift pump peimbng lever wntil air
e fnel flows from vent. Tighten vent

plug

MOTE: It may be necessary bo molate
crankshaft 10 change position of camshaft
late in redation bo I pump actualing arm
io alkow operation of priming lewer.

Loogean vent plug an secondary filter
(i sy equipped) mnd repest bleeding prmo-
cedure. Open vent plugs (2 and 3} on in-
Jction pump and operate lift pump
priming lever. Tightan lower plug then
apper plug as airdree fusl fows from
each went, Mote that air in EUVEFTHN
hauging relioved by hlecd serew (3] will
nat prevent engine from starting aond
running properly; howsver, condensation
in the trapped air can cause ruating of
governor components and eventual
pump malfunction.

Fg- BS—Schewmatic view af
Iypical dapsl fual 2pstem
dimciion of usl fow

{Fl. Lima (R} reduris excass
faf fo deak. Two MarE &0
usad on BFAMG ann' MFISH
L Filer Biood plicg
T
L. Ghirearoor hivasiig Ddwal
plug

Paragraphs 85-87

Lioosen Thermostart fuel supply lins
itractors so equipped) at intake manifold
and operate lift pump priming lever wa-
til fized flows from the line Retighten fisel
line connection, If engine fails to start
at this point, lossen high pressuro fual
lite connectione at ingectors, With harnd
throttle im full speed position, crank
engine with starter molor until fuel
Nerw from Lhe connections Retighten
Tizel line sonnections amd stard engine

THERMOSTART S5YSTEM
All Models So Equipped

7. The Thermostart system is
avpilable as an aid for cold weather
starting an lnte procuction MF2E) trac-
tors The system consists of anelectrical-
1w actuated heater located in the intake
manifold. The wunit heats and ipnites
dicae] fuel vapor in intake manifold to
warm the air golng into the oylindera.

The aysberns 18 actuated by turning the
gtarter awitch to “Heat" position for 15
i 20 secends, then turn key to
“HeatStart"” position and crank engine
After engine starts, key can be returned
to “Heat” position until engine runs
emoothly ar for a maximum aof 15




Paragraphs B8-92

seeonds. Helewse the key when engine is
running srmoothly,

CALTION: Never spray ether indn air infake
ayelam il Thermostarl unit will be or has
been activeled. Premature combustion of
ather in manifold or oylinder head can result
causing seware engine damage or personal
Injury.

If Thermostart unit does not operate
properly, chack for woliage at intake
menifiold wiring connector whike holding
kev ewitch in “Heaat” position. If voitage
ig not, prosent, check wirlng and ewitch.

[f voltage i3 reaching Thermostart
urak, disconnect fuel hne ond checle for
restricted fuel fow. IF fuel is Oowing to
Thermumstnrt wnit, removs the wnit, in
gpect and renew AE DecessEArY.

FUEL LIFT PUMP
All Models So Equipped

B8, The feel 11 pump shown in Fig 86
e operated by an eccentric on the engite
camshaft. Output delivery pressure
ghould be 41-60 kP (6-10 psil

Seribe marks across cover [16) and
bedy (111 befor= disassembling to snsune
correct alignment when reassembling

Fip. BE— wiow of hrel U pemp. Check
vaives (14 and 15) are avadfabie omly with cover
181

t. Hechor mrm 9. Wsbhar

1. 0L el lives
e e 11 Bady

4. Washats 11 Speing

%, Cennectng k=k 30 IH

#. Pin 16 Chrien cladsl valvie
7. Primirg lever 158 Inles check valva
& Bprog 18, Caver

haphragm (13} is disconnected rom
lever (51 by pushing it into pomp hody
and turning it 90°% A repair kit contain-
ing check walvea (14 and 16}, diaphrago
(13 and actuating link (5] companents
is available lor serviciog 1ifl purnp,
Bleed air from system ns cutlined in
paragraph BE sfter reinstalling pump

INJECTOR NOZZLES

All diesel models are equipped with
C.AY, muliihole nozsles which exttend
through the eylinder head to inject the
fuel chavge directly inte combustion
chamber, Ihifevent injectors have been
waeed; Raler to dentification code letters
Fig 871 stamped on soezle holder when
servicing injectorn, Do not intermix dif
ferent types of inpectors

All Models So Equipped

49 LOCATING FAULTY NOZZLE,
If reugh or uneven engine speration or
entaliving indicates a fanlty injector, the
defective wnit can wally be located ag
fullows: With engine running at the
gpeed  whers mallunetion @8 most
notieeable, lopsen the compression nut
on high pressare lEne for sach Injector in
turn so fuel is discharged ot the Jeosened
connection. Mote change in engine, if
any, and retighten connection. The faul
iy unit is the one which beast affects the
running of engine when its line is
lopsened, If 8 faulty nogzle is found and
congideratde time has elapesd since the
injectors henve been seryvicsd, 1t s Tecom-
mended that all nozzles ke removed and
sarvieed ar that new or reconditioned
urnits ba installod. Bafar to tho fol loreringg
paragraphe for removal and test pro-
cadure

a0, REMOVE AND REINSTALL.
Before loosening any fuel lines,
tharsughly clean the lines, sonneetions,
imjectors: and engine area surreunding
this ingector with aie pressare and solvent
spray. [hsconnect the fusl leak off line
and pressurce line from Lhe inpectar, Cap

Fig. B7—Diffaruni infociors

heve been wsed. identiics-

Hon ook fofiers 3re SEAmDeRd

i loceiion showm Abwoys

LS NEw ODOpDE soaflng

waiher ang Bo suee tal anfy
i f baudaliel
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all connections as they are loosened to
prewant dirt entry inte the svstem.
Bemove the two stud nute and withdraw
injector unit from the eylinder head.
Thoroughly clean the noazzle resess in
cylinder head before reinstalling injec-
tor umit. [E1s :impm'l.nnr. that =CAting suy-
fuce be free of even the smallest particls
of earbon ar dirt which could cause the
impeckar unit bo be eocked and result in
hlowhby. Mo hard or sharp tools should be
u=ed in cleaning.

Do niot reuse the copper seallng washer
'I,-Flg. A7 loeatad hetwean injecl‘.ur nazzle
and cylinder head, alwaye install a new
wiaher, Be sure only cne copper sealing
wisher is in place when installing the
injectar. Each ingector should slide free
Iy inta place in cylinder head wibhout
hind:i'ng. Maolke sure dust genl s rein-
stalled and tighten the retaining stud
nuts evenly to o borgue of 14-16 N 'm
{112 fi-lhs i

91. TESTING. A complete job of
tepting and adjusting the injector re-
quires the vse of special teat sgquipmeant.
Only clean, approved testing oil should
be nsed in the test tank. The nozzle
ghould be tested for epening pressure,
geat leakage, back leakapge, and spray
pablern, When Lested, the noezle should
open with a sharp popping or buszing
gounad and cut off guickly at end of in
Jection with a minimum of seat leakage
and conlrolled amount of back ]:u.h:ngc.

WARNING: Fus| leaves the injecior nozzie
tip with sufficient force to penetrate the skin.
Keep profected pars of your body clear of
nozle spray when testing,

Befora conducting test, operate tester
lewer until Tuel flows from tester lne,
them attach the impector Pump fester
lewer a few quick strokes to clear air from
teater line and injector ard to make gure
nozzle valwe s not atuck or spray hales

plugpead.

2. OPEMING PRESEURE. Open
valve Lo Lesler pare and operate bester
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fever alowly while ohserving gage
reading, Opening presure should be as
fallowars:

Nomele [dentification

L . 1 -
Betting Prossups With
Mew Spring...... ... 18235 kPa
(2TH0 pesi]
Mormal Operating
Pressure . .......... 17720 KPPy
(2570 ps=ld
Nozzle Identification
omidbe s e S DN or FA
Sedling Pressure With
MNew Spring . LETSS kPa
(2T20 pei)
KNurmal Operating
Praganmm [T240 EFa
(2600 pek)
MNoxzle Identification
Code. ... ..,.............GM
Batting Pressure With
New Spring 18755 kPa
(2720 pei)
Beprmal Crpeviting
Prossura 17720 EPa
(2670 pei)

I opening pressurs bs nol s specified,
remeve the injestor cap nul (1<Fig 903
and turn adiesting serew (3) as required
o abtain recommended pressurn:

HOTE: Whan adjusting a new Injector ar
overhauled injector with new pressune
epring (4), el préssure to the ecommandad
highes presaure 1o allow far infial pressene
logs due bo spring laking a set.

. SEAT LEARKAGE. To check far
leakpge at nozzle valve seal, wipe nog-

k L.
Fig. BE—MaEita holer [arrowt] s nod located an
wgunl distmace from naizle fa,

2l tip diy. Operale tester lover slowly
te maintaln gage presswre st 1000 kPa
(1540 paih below nozzle apening pressure,
Hold teat pressure for 10 seconds; if fuel
appears on noezle tip the valve iz not
eanting and injector must be overhawled

or renawed,

94 BACK LEAEBEAGE. If no externnl
loakage was noted in seat leskage tost,
check for back leakage as follows: Hring
gare pressire Lo aboul 1R kPa (2300
'pa:ifl. close teater return valve and tolepss
tester lever, Observe the time requived
for gage presause o drop from 16170 kP
(2200 pai) to 10135 kPw (1470 psil For
a nazzle 1n satisfactary condition, this
Lirne: should not. be less than gix secomds
A faster pressure drop indicates a warn
ar seorved noezle valve azacmbly, and nox
zle valve should be renewed.

WOTE; Leakage of the lester check valve
ar caonnestione Wil eause a falss rlllirlg.
shawing ug in this tesl as exoessively tass
leak-back. If oll injeotors tested fail 1o pass
thig tesi, the tester rathar than the units
should be suspecied as faulty.

85. BPRAY PATTERN, If leakage and
progsure are os specified when tested as
autlined in pn,:'.-'i.-l;uu.s pa.ra.g‘raphﬁ-, aperale
tester handle saveral times while abaer
wing spray pattern. Four fingly acomiz-
ed, conieel sprays should emergs From
npzzla tip with equal penstration intoe
swrrounding atmosplere

MOTE: Spray patbérn iz not symmatrical
with centesline of nozEe tip. The appanent
Iy irregular location of pozele hobes (See
Flga. B8 and A8} ia denighed to provide the
corTeci Bpray patiern in ihe sombustion
chambsar,

If pattern is unsven, ragped or nal fine-
Iy atomnized, overboul the noezle s
putlined in paragraph 9.

S

S o e
i g Tt

—

Fig. Be—Culoway wow of combeaion charm B
ehowing Injocior spray anghs relsllng 1o angios

Paragraphs 93-96

#. OVERHAUL. Hord or sharp tools,
emery cloth, grinding compoand. or
pther than approved solvents or lapping
compounds must never be wsed. An ap-
proved nozzie cleaning kit e available
through any C.AN, Service Agency and
ather spurces

Wirs all dirt and locse carbon from ex-
terior of nozzle and holdsr assembly,
It is recommended that injectors be
sopked in @ suitable carbon cleaning
solution for several hours, or overnight
if possible, prive to disazsembly; other-
wise, nogzle valve bedy (9—Fig 800 may
turn with nozele nut (100 shearing the
locating dowel pins (7],

Secure neezle holder (8 in e soft-fawed
vize ar halding fixture, then remove cap
out 11}, Remove adjusting screw (&)
spring (4) and spindie {51, Unscrew nox
zle nut (101 and remave Bozzle valve
assembly (3 and 95,

Migzle wvalve (8) and body (%) are
matched aesemblies amd miust nod be in.
termixed. If more than one injectar 35 fo
be disassembled, keep parts of exch in-
Jertar separate from the othors by plas.
ing in & compartmented pan containing
clean diesel fuel

Clean injector edterior using o bruss
wire brush. Scak in a suitable carbon
solwant, if necessary, o loosen hard car-
haon d.Elpﬂ-E::it& Rinme parisin clisan dieae|
firel ar calibrating all after eleaning to
peutralize the carbon solvent and pre-

Fig. B0—Expioced view of lypical CA. ¥, infeciar

nozafe sang hodder ssesmbiy.
1. Cayp mst
I (Gapiet 7. Lhsey] pin
£ Adpanting seree B MNoashe walne
4 -\."il:ll‘ji B Mokt bady
L. EFI [ 0. Megde mit
. Forke beibder El. Cippar washer

38



Paragraphs 97-08

vent etehing of polished surfaces, Use o
pin viss with eorreot slze cleaning wire
to clean noezle spray holes as shown in
Fig. 91. Cleaning wire should be clight-
1y amaller than spray holes, On nozzles
with “EE" identification cosde, spray hole
dinmeter iz 0.28-0,30 mm 0.0110.002
inchi {n all ether noezles, spray hols
dinrneter 8 025027 mum (0.010:0.0 105
inch). Clean nozzle body seat and fual
piassages Using appropriate tools from
cleaning kit.

All polished surfoces should ba
relatively bright without seraiches or
dull patches MNoezle valve (B—Fig 803
must slide freely in valve bedy {80 If
valve sticks, veclenn or venew valve
assembly 85 necessary.

Before reassembling, thoroughly rinse
all parts in clean diosel fuel and male
gure all carbon deposits have bsen

Fig. 7 —Chean spray hofes In MWI oin
viag pad sormecd size cleaning wine L]

Fig. G2 Make gurs Mpoed prisaure lbees af noe-
zhe wndvr o holcler sne claen amd iree of nicks o
acrmichan

remnoved. Azzemble parts while wet with
diese]l fusl, Tighten newzle nut to &8
Moo (G0 fi-dba) torgue,

Retegt and adjust the assamblad injec-
tor &3 outlined i paragraphs %1 through
3.

INJECTION PUMP

The inection pump is & sealed wnit
and ni servics work af any kind should
[k Ell-t-EtI]'I.]ﬂt‘d an the Pump or ,g:-:l'i'erll.ur
unit mthnur. 'I'_hn usg al ] pump
testing equipment and special training.
The only autherized adjustment is af the
low idle speed screw (Fig 930 If addi
tiona] service work is requirad, the pump
should be turned over to an authorized
ANV gervice station For overhaul, Tne-
perienced or unequipped service person-
niel should never attempt to overhaul a
diesel ineetion pump

all Models So Equipped

7. ADJUSTMENT. The lpw idle
speed adjsting screw (Fig, 391 should be
adjusted with engine sarm and running,
to provide the recommended slow idle
speed of T25-775 rpm

Check 1o make sure that grvernos arm
contacts the low idle adjusting sorew and

Fig. S3—Wew of Injection
puma showing poiats of ad-

jusimand.

MASSEY-FERGUSON

miximum spead adjusting serew when
thrattde lever is moved Lo slow and fast
positions Also check to make sure atop
bevar moves fully fo operating position
when stop bution is pushed in, and shuts
off fuel 1o injectors when stop button is
pulled.

The meaximum speed adjusting screw
(Fig. 931 1s set at the fackory and the ad-
justenent is sealed. High idle mo-lond)
speed ahould be 2135-ZL85 on Models
MF230 and MF240, 2400-2450 on
Models MF235, MF245 and MF250,

o, PUMP STATIC TIMING. T
cheel Furmp 1.i:|:ni.|:|.g. ghiit off fuel at fuel
tank. Bemove Liming window cover (C=
Fig 28 from injection pump end remove
q:ngima timing window p|ug’ fram left
gide of flywhest housing adapter plate,
Turn cranksheft until Mo 1 (front) pistan
ig coming up on comprassion stroke and
the correct degres mark for static tim-
ing 15 aligned in flywhesl timing window
(Fig. #). 16° BTDC fir MF245 and
MP25G, 24° BTDH for MF230, MF235
amid MF240, AL this potnt the “E" mark
on inpection pump rotor should align
with sguare end ol snap ving a8 shown
in Fig 85,

Fig, BE— e “E" elalng mark an ineesian pump

rodar should aiige wilh sguare and of srag ring

when Wm'qn';‘hmﬂmm
g, B4,

V.50
5! e -
i i ! :

Fig. DE— Thslag mavis |T) should b shgned whan
pemmp is relnsialed,
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If "E'" enark i s.'liuhl,.lll.r ol of mlign-
ment with end of snap ring, the moiint-
ing holes in pump fange are elongoted
Lo permmil minor Hming varialions, If it
I8 necessary b move pump check align-
ment of timing marks on pump flange
amd biming gear case (K 981 and sepiba
rew lines s mecessary. IF°E™ mark can-
it be allgned by shifting pump on
meanting stude cither the Mo, 1 piston
L5 nat on campression stroke or ongine
biming gears are naé timed correctly

g9, REMOVE AND REINSTALL.
The injection pump drive shaft has a
milled slot (5--Fig 98} in foward snd
which engagos the dewsel pin (D=Fuy 97)
in pump drive gear. The injection pump
drive gear cennot become unrmeshed
fram tdler gear with Limeng gear soeor
in place, Therefore, infection pump can
ba removed and reinstalled withoot
regard to timihg position.

Before removing the injection pump,
thoroughly wash the pump and fuel line
conbections Immediately plug all spen-
imgs in fuel systom as fines ave dizeon.
nected Lo prevent eniry of dirt.
Disconnect thrdthe md (Fig, 930 and atop
cable ar rod from pump Bhat off fuel;
then disconnect fuel inlet, return and
high pressure lines from pump. Remove
inspection cover from front of Hming
gear cover, than remove three cap scrms
attaching injetion purmp deive gear o
pump sheft. Remove pump flange stud
nuts, then withdraw pamp

Te veinztall purmp, allgn milled slot
(5—Fig. B8 in pump shaft with dowsl
(D—Fig, 871 and Insert pump. Align tim-
ing marks (T—Fig. 961 on pump flapge

Flg, 97 —Ta remaove inlesiins
paemp, # o5 frsd necessary e
reTROTe INSoeothon Soves ang
ramore thigs ralliihg cap
acrews frown o e
Powel (O ongages Sl in
purep shaft (Fig. 98],

Flg. 08—Lecating wiof (5
must align with dows (—
Fig. 870 when pemp iz
seinstalled. Pasng iming win-
oW COVE (8 SROWT ar fC)

and Liming gear casa, then tighten stud
nuds

ROTE: Pump can only be installed In one
position. If timing gear tradn has nol been
giglurbed and Liming marks {T—Flg, 96} am
aligned, timing should be comct,

Crnplete instnllation by reversing the
removal procedure. Check pump timing
as outlined in paregraph 98, Blaed air
frotn system s outlined in paragraph 46,

ELECTRICAL SYSTEM

10, The electrical - system on all
modeis s 12 valt, negative grounded
gystem. Models MF230, MF235 and
MF245 arve eguipped with Dhebeo-Heny
alternator and starter moter Models
MF240 and MFEG0 may be equipped
with gither Lucas or Perkins (Hitmchi)
alternator and starter motar,

Before any electrical evstem service is
perfurmed, a thorough cleck of condition
of battery, eahls eonnections, allernator
drive belt and putioys should be made,
Always dizconnect battery leads before

g any servico operatione on the
tractor electeical system, Donot conmect
or diseonnect any part of charging
systemt while the engine is running as
damage to weltage regulator eould
result. When connecting hatiary leads,

hanster battery or battery charger, be
sura bo ohesrve correct pelarity (positive
Lo preifive, negative to negatival Do nat
shart acroes of ground any terminals on
alternator. Do not attempt to polarize
alternator

Reder to appropriate Figs, 247 through
250 for tractor wiring diagrames

ALTERNATOR AND REGULATOR
Models MF230-MF235-MF245

101, TESTING. A Deleo-Bemy albaor:
nator with indegral salld state vegulator
is usad om thess tractors. Bath 37 amp
aod 42 grop alternators are available, so
be gure of mode]l when Lesting Hefor ta
tie following apecifications

Paragraphs 99-101

THHMSTE
Field Current
DPUBOEEE . . o e e e 4045
Valts: .. .cniva, By e pih iy, [
Cold Ontpart
Armperes at 2000 rpm .. ....., .. b ]
Amperes af 5000 rpim ..., a5
Fated Hot Outpus
(Amperas) at Maximum
Oiperating Speed ... ..........37
1TiNES3
Field Current
Ampares . . 4045
D o o e e e g e L 1 s e o 12
Cold Duipat
Arvperes sl 2000 rpm ..., .. ... 25
Amperes at SN0 rpm L a7

Rated Hot Ohwetgast
{Amperes) ot Maximam
Operating Spoeed ... ... .. 42

To test nlternator output while in
gtalled om tracior, first dizconnect hat-
tery ground cable Conpect n test
amuteler and voltmeter in erenit At
alternator “BAT™ terminal as shown in
Fig 88, Connest s carbon pils arross bat-
tery ps shown and turn on headlights,
With engine operating mt moderats
speod, adjiest carbon pile as required to
chiain maximum current output,
Voltage should be approximately 14.56
valts,

If ampere sutput-bs within 10 ampeces
af rated outpul stamped on - alternator
frame, alternator is not defoctive, If out-
put is not within 10 amperes of rated
ouatput, ground feld winding by insert.
ing & serewdriver into test hole (Fig, 1000
in rear of alternator, If output is new

41



Paragraph 102

S

Tl
a

[—L‘.'_.

s bation Sejich
Mards

fig. B8—Conpect test am-

Tt i e S wodteaanar i clreusd

=3
il
Altemastor

[} O3
TR E A

g,
BHEMAE]

Fig 100—=¥igw showing oermingds and desi hofe an
Doloo-Ramy stenssor.

vwithin 10 pmperes of roted oulpuot,
renew regulntor and check Geld (ratar)
winding az outlined |n paragraph 102
i output iz still not within 10 amperes
of rated output, dizpazemble nlternator
and check field winding, diode trio, rec-
tifier bridge amd stator as outlined in
paragraph 102,

IT alternator fails o start charging at
all, there may be an open cirenit in wir
tng to Wa. 1 terminal of altarnator
Valtaps rouet be prasent at this tarminal
to provide initlal exchiation of ekl wind-
ing to sbart allernator charging A quick
field chech for an open excitation sircuit
is to momentarily plece a jumper wirs
botween albernator “BAT" kerminal and
Moo 1 terminal with emgine running. If
altsrnator etarts charging. when il
would pot without jumper, an open ex-
citation dinde (located in wirisg
hornessp, #il pressure switch {diesel
models), or ignition switch (gascline
models) i indicated

10%, OVERHAUL. To disassemble the
alternatar, first seribe mal::hlr:g marks
{M—Fig 101} on the tao frarme halves (4
and 16}, then remave the four through-
bolta Pry fiame apart =with a sevevdeiver

42

af “BATY derwinal as phawn
Ararar to cheok owipul of Defos-
|seTeratd Aumy scmaoicr. Fefer b0 oL
| I

Fig. 107=Exploged whew O Deloo-Rewy siismalior
with inlarnal moralad sciic-sieln regulsioy, Nole
matcl marks (M) ow and frames,

I, Medlioy meat

2 Wadher 8, Bridps rectifisr
& Foarar laide drs 10, Dianke 1k
I 11. Uapectior
4. Oriva srd frame 1'% Hiwbor
B Chrossr pling er LE Hobor

G, Wall taasing

1. Bpacar Hasede deiva LE, Rl staie rogilabg

L& Silp ring erel frarmas
13, Bamarlng & il ol

E ;;nr.u il | e
belwesn etator frame (125 and drive end
frame (4} Stator azsembly (12) moust re
main with alip ring end frame {16] when
unit is separated,

NOTE: Whnen frames are separabed,
brushes will conlast retor ghalt al baaning
ereg. Brushes MUST be Sleaned of lubricant
if ihiey are o be reused.

Clamyp the i rotor (131 1n & protected
vige anly tight encugh to permit lonsen-
ingg al pulley mut (1) Roter end feame can
he separated after pulley and fan are
e, C-hiack hearing surfisee of ratar
shaft for visible wear or storing Ex-
amine &lip ring surfece for scoring ar
wear, and rator winding far mmrhrml:ing
ar other damage, Cheelt roder for ground-
ed, shorted or open civenits using an
afimmeter a8 folleas:

MASSEY-FERGUSON

Fig. Toz—=Removed rolor assammbly showlag jesd
poings to be psed wihen chooking for growmds,
ahovis snsd Opans.

Fig. 103—Tasi paints for brush kolder, redar dg
Tant.

Refer to Fig. 102 and touch the ohm-
meter probes to points (1-21 and (1-3% o
reading near zero will indicats a short
cleenis to greund. Teach ohmmeter
probes bo the alip rings (2-35 reading
ehould be 5.3-5 0 ahme A higher roading
will inclicate an open civcuit and a lower
reading will indicate an nternal short.
If windings nre satisledory, mound rotar
in-a lathe pnd check runout at alip rings
using a dinl indicator, Runout should not
woceed .05 mm (0.0 taei 5]1!1 rin[:
zurfaces can be troed i runout is ax
cessive or if surfaces are scoved, Finish
with 400 grit or finer polishing clath un
til scratches or machine marks wre
ramoved.

Before removing stator, brushes or
diade trlo, refer to Fig 103 and check for
grounds betwean peints A and C and B
to 2 with an ohmmeter using the lewest,
runge geale Then veverse the lead con-
nections If koth A to C readings or beth
Bt © readings are the sarme, the
brushis may it H‘ruunﬂl‘.'d begause of
defective insulating washer and slesve
at the two screws, IF the screw assembly
iz not damaged or grounded, the
regnilator is defective

Ta test the dicde tri, first remave the
gtator, Them romown the diode Eria,
nating the insulator positions, With an
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chmimeter, chock between paints A and
D {Fig. 1041 and then revarse the ohm-
meter lead connections. If divde trio 8
pood, it will give one high and one low
peading. I both readings ave the sames,
the digode trig is defective, Repeat Chis
test at points B and T and at O and 1

The rectifier bridge {Fig. 105) hns o
grvunded heat glnk (Al and an Insulsted
hent sink (B that iz connected b the out-
pul terminal. Connest ohmmeter to the
prounded haat sink (A and to the flat
metal strip (BY, Then reverse the ohm-
meter lead connections If both readings
are tha same, the rectiffer bridge is dofor-
v, Repeat this test between points A
and C, & and I, B and E, C and B, and
I} and E. Capacitor (11—Fig. 1011 con:
necta to the rectifier bridge and rounds
ts #nd frame and protects the diodes
from woltnge surges

Teat the stator windings for graunded
or spen civewits as follows: Connect ohme
meter loads sucsesgively betweon cash
pair of leads. A high reading would in-
dicate an open circuit, The three stator
Frads have 8 common eonnestion in the
center af the windings Connect ohm
meter leads betwesn each stator lead
and sbotor frame A veory low reading
would indicate a groundsd cireuit. A
ehort circuit within the stator windings
cannot be readily determined by test
becauae of the low rosiztancs of the
windinga

Brushes and springe are available an.
Iy a8 an assembly which includes brush
holder {14=Fig. 101). If brushes are re-
used, make sure all grease is removed
ram surfmee of brushes before unit is
reassembled, When reassembling, first
inslal! regulotor and then brush holder,
springa and brushes Push bruzshes op
againsl spring pressure and insert a
short piece of sbraight wire through hols
in bruzh holder and through end frame
to sutside Be sure that the two screws

ST by
g EoE e
| . r‘“—L i ]

g ea M T &
S

L f /

A B €

Fig. 104 —ivode tio deal polors, eder 1o derd,

at peintz A and B (Fig 103) havwe in-
gulating wishers and sleavas

HOTE: A ground al these painis will causs
no owtput, or unconirelled culput.

Remove and inspect ball hesring
(6—Fig. 101} If bearing is in satisfactory
condition, Gl bearing W full wikh Dpleo-
Bemy Lubricant Mo 1948781 and
retnatall. Inspect needle bearing (177 in
alip ring end frame This bearing should
be rencwed if its Tubricant sapply is ex
hausted; no atteny sheild be mado to
relubrieate and reuse the bearing. Press
obd bearing out toward inside and press
naw bearing in from outside until Mush
with outside of end frame. Saturste folt
seal with SAE 20 o1l and install aeal.

Beassemble alterpator by reversing
the dizassetmbly procedure, Romeve wine
retaining the brushes aftor end Trames
are bolted togethern Tighten pulley nut
toa borgue of 68 M- m (B0 AL Tba

Models MF240-MF250 With Lucas
Alternator

1. TESTING. To check alternatar
wiring harmess continuity, disconnect
wiring connactions fram alternator and
turn start switch to auxiliary position.
Connect a voltmeter botween ground
and gach of the disconnected lpads. Bat-
tery voltage should be present at the
altarnator “'+" (hattery) lead anpd the
YINDT (warning light) lead. A zem

iy 105—Brickse rechifer dest poin s, rafer b taxl,

Afl&rnator

Fig. MB—Conmicd lagd -
meter and vollmerar as
sivonre fo cheek aliarmeios
outout on Modais MEAAD and
MF250 aguipped wilth | wcas
alinrnaicr,

Leand

Paragraphs 103-104

reading indizates open circuit in wiring
or faulty warning light bulb. If an addi:
Livnal ground lead is used on alternator,
check continuity of lead using an
ahmmetor

If woltage ia present st “+" and “IND"
ieade, but warning light feils to come on
when leads are reconnected to aliep-
nator, & faulty regulator andior field
{rotory winding 1= indicatad.

To check alternator output, first
disconnect hattery ground cable Discon-
nect wiring from  alternator, remove
vover from rear of alternator, then recon-
nect wiring leads Cenneet an ammeter
hatween startar solenoid terminal snd
alternator output terminal (Fig 106).
Connect a voltmeter betworn sutput ter-
minal and ground, Connect a carbon pile
ecroas hattery terminals. Fesonmact bat.
tory ground cable and start engine.
Operate englne ot 2000 rpm, tarn on
headlights and adjust carbon pile as ve-
quired te oblain maximum corvent out-
put. Ammeter reading should be
approcimately 34 amperes. Adjust car
ban pile so ammeter reading ia lesa than
10 amperes, Voltmeser resding should be
swithin range of 13.6-14.4 salis

1M putput iz low, use & jumper lead ta
short together the "F" and “—" conmies-
tions {Fig 106) on aliernator, If output
iz now within specified range, & fmalty
regulater andior feld winding i=s in-
dicated I sutpul is s4ill low, fault i=
alsewhera 1o alternstor. Dispssemble
and check as outlined in paragraph 104,

1. OVERHATLL. To dissssembla
alternator, first remove rear cover
17T—Fig 107 Diseonnect and remmose
surge protection dinde, regulator ( (8] and
brush holder (L with brushes (125, Note
that Lthese parts can be removed without
removing the altermator firom the engine,
Any further dizassembly of alternator
will require removal of alternator.

Seribe match marks on alip ting hous
ing £11), stator frame {10F amd drive snd
frame (3 t0 ensure correct aligoment for
reazsembly. Unsolder giator weres fram

Warning Light

Ciartar
Solenol d

Caron
Bila

> =



Paragraphs 105-106

vectifier (144 then remove rectifier from
housing. Hemove retaining boltz and
withdraw housing and etator from end
frame

Remawe pulley and fan from rotor
shaft, then press rotor assembly () oul
af front. baaring and end lrame Bemove
anap ring and retainer plate (8, bearing
(5] and felt seal and retainer assembly
4] Fram end frama. Ta romove vear bear

imgr (Bl slip ring (8 connections must
first be unsoldered and rings pried from
shaft, Use a suitable puller t0 remove
hearing

Inepect brushes and rotot slip rings for
wear and renew if necossary, Brush
tength when vew 13 20 mm (0.787 inchl
Henew brushes if length g l2ss than 10
mm {{h384 inchl Brush spring Lension
shovild ba 1527 N (4. 7.0.8 sunees). Cone

Fig. T0F—Expinded wow of fypics’ Lucas aiternator wsed on o MEPGED ang MF2S0 foonors.

% Bemming

L.
2. Fan E. Babalres plote &
i Do aed frams BEME Ting
4. Fall seal & robainey T Bl
paEy, £ Bemny

U Ehp mings

0. Eiaiar 15 bDurgm profeciian
11. Hlip ming hazang diadi

12 Bruskes & gprings 1K Kagriainr

14 Brusk Aelder 17. Eral corder

Fig.
1. Puilley H. Hasring
% Fen 1. Releinir pHese
1. Spacer 5. Falcr
4. Exsdl (harms 4. Bearing

Ti—Erpiocksd wiew 0f Poriing aitemator rsad an soma MF240 amd MF200 fractars,

& S

Lo, Diede tevidrial
11, Cride resskifiar
LY Breh haddir diss

1¥ Fogelardar
54, Pasar & oaaia

i¥ Termiml clip

MASSEY-FERGUSON

niect ahmmeter leads betwesn the twmn
rmober slip rings 1o check Geld winding
resistance. Ohmmeter shouald register
32 phms Check for continuity betwinn
ilip rings and rodor frame I continuity
ie imdicated, ficld winding is groanded
and rotor should be renewad,

Test siator windings frr proumded o
ppen circuits ws follows. Connect ohim-
meder leads between stater frams and
each lead wire A low reading would in-
dicate @ grounded cireuit. Connecd bester
leadz successively betweeon each pair of
stator leads. A high reading would in-
dicate an open clreuit.

Raggaemble alternator by moversing
the dissssembly procedure, Be surs fo
align match marks on housings made
prioe to diznzsembly,

Maodels MF240-MF250 With Perkins
Altarnator

106, TESTING. To check slisrnator
oubput, connect s wolkmeter betwaen
e perminal of altermator and
geownd. Scart the engine and observe
voltmeter reading Voltage should be
within range of 13 eo 16 wvolts, [f
viltmeter reading exceeds 15.5 volts
voltnge regulater b faulty, I voltmeter
veading 15 les= than 13 volts, insert & pin
into small hale near the center of alter
nator rear housing to E'rn-l.znd. the “F*
tarminal, [f voltage s now within range
of 13 to 15 volts, regulsdor is faulty. IF
voltage remaing less than 13 wvolts,
dinsssemble alternatar and check finld
winding disdes and stator as cutlined
in paragraph 1086,

1. OVERHALUL, Priar to disassem.
blw, scribe matching mariks across end
frame (d—Fig. 108} and resr housing (14)
to ensure correct alignment for
reassembly, Hemove four through-baolis,
then separate snd feame with rotor frem
rear houaing and stator. Hold rotor in a
vige, then remove pulley tat, pulley (1),
fian (2} and spocer (3) from rotor ahaft,
Separate rotor feom end frame. Remove
fromt. bearing 45) from end frame and
TEAT hmrin] (B} from rotor if TIECESSRTY.

Remove five nuls atbacking brish
holderidindeistator assembly o rear
housing Unsolder stater wires from
divadizz, Dieill out rivet botween brush o
(12 and dicds rectifier (113 Unsolder
brush box and regulater from pectifier,
Unsolder the vegulator to brush box ter-
mingls and separate regulator from
brush bax.

Renew brugh holder ageembly f brogh
“free’ bength from end of holder is less
than 2 mm (0080 Inchh This mininum
allowable length |2 marked on the
rushes by a groove on ane slde of each
hrush.
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Corrent t'Il:_r#.'a jn one direction only in - powsred 12 wolt test lamp or an ohm-
mh_-:d'tha eix diodes. Check ench diode  meter Conmect tester lends to positive
for directlonal contimuity using abattery  and negative side of dinde, then reverss

1# Volt
dattery

Fig. 105—Conndct ammee,
volimpader and & swinch ar
ghows fo parform  mo-load
mEal O Sdaviing sealon Redpr

Solepoid i dext lor apescificsions.

Tachometer

Cranking
Hator

1. Buskzg

& N wich & phig

% DOhrva berawing

4. Sbf lever

B Pl

b Gpricg

1, S

E. Tlerisst weasbur

& ri

b, Bt

L. Dmivs gindeas

LY. Flier washar

Li. Canter Learing
evisivg

14, Busaing

L3, ATTreriiing

L&, Tirius] wanser

17, FiEl oail

13, Pala sk

19. Prld frams

o1, B ghes

i Spri

2. Hushing

1 Feuoss

Paragraph 106 Cont.

testor lead connections Tost lamp should
tight ar ahmmeler should indicate cone
tinuity in ane divection enly, IV continad-
ty iz indicated in hath ditections or i
there ks o conlinity in either divection,
diode is defective and rectifier assembly
must b renewed

Chock rotor field winding for open cir
cuit by connecting lest lamp or chm-
meter lagds to each of the rolor slip
rimgrs, If o continuity is Indicaved, rmotor
is foulty and must be renewed, Check for
continuity between the slip rings and
rotor shaft. I continuity is indicated,
winding is grounded and rotor muwst be
pPensiiad.

Check [ conlinuity botween each of
the stator coil lewds Renew stator if an
epen cireuit 15 indicabed, Check for con
Linuiky bedween each of the slator eoil
lemds and the stator frame. IF contingg.
ty =8 indicsted, winding is grounded and
wlatar must be renewed,

Ty reazzemhble altarnator, veverse Lhe
disassembly procedure while noting the
following special instructions: Tighten

45



Paragraphs 107-108

brush holderdiods assembly retaining
pule to 3.1488 MW-m (9824 f-lba}
torgue. Tighten pulley refaining nul Lo
44-59 N ¢ m (3343 fi-lbs) torque. Push
brushes ap tofe bolder and insert a pin
through hole in center of rear cover to
hald brushes in this position. Bemome
brush retaining pin aller rotor ie in-
etalled. Tighton the through-balts to s
torque af 3.1-3.89 N-m (2534 In-lhs.),

STARTING MOTOR
Models MFZ30-MF235-MF245
107, A Deleo-Remy startlng motor is
used on all models. Connect waltmeter

and ammeter to starting motor as shawn
in Fig. 108 to perform no-laad test,

Gasoline Models
Diglea Rermy Model

MNumber . ... 11468328 and 1108324

Mo-Load Teat:
W e o ot g
Amperes (wisolenoid) ..o . L0800
P e S500-10503

Tresel Models (Standard)
Delee-Bemy Model Number . LUTETD
No-Load Test:

Volta . ... vineccicnaon.....0
Amperes {w solenoid), .., ., 5B
Bpma i e e SRNI-B000

Solenold Model Mumbser:
Production ... 1113381 and 1114466
Bervice .. 1114366 and 1114458

Diese]l Models (Heavy Dhaty)
Deleo-Remy Model Nambar |, 1109267

Fig. TT?—Esaloded wgw of
Iwpics Peyking ghaning mohor
uped on poame BPXD and
M0 fraciors.,

1. Salarnid

2 Epier vaEhiey

B Murgger

i Fivor pin

B Shifk leves

8, Thust wal

7. Brgah

B. Faild winding

B, Boieing

1 Drivs Esneap

11. Hishing

14, Ered cowsr

14. Hresh Ll.l\'.lhr A

14 Mresh

15, Theint. widiers

16, durrreniame

17, Lamier basring alais

13, Do o

L I"imar oiog

2% Brib. rised
Mo Load Test:
Ampenss (wisolenoid) ... .., 20-124

Hpm

Solanoid Model Moambar:
Prodfuction . - ieecccaas 1134361
Service ... 1114387 and 1134458

Refer to Fig, 110 for exploded view al’

typical Delep-Homy starking motor
Etarter drive pinion clearance is not ad

Fig. 117 —Frplodng wew of lypical Lucas starfing motor used on some MF240 and MF250 tractons.

1. Bolenaid

1. Flunger weey. a. Breah

&, [uiwi waal 7. Rpiak bolder i spricgs
4. idaift Tarewr 3. Bushing

&, End cesx & Arrpainm hrebhs ey
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MASSEY-FERGUSON

_'11_|.utghl|a:; hivwpwer, some closranes must
he maintained between end of pinion
and starter drive frame o assure solid
cottaet of the magnetic switeh, Normal
pinion clearance ahould be within the
Yimita of 0253566 mum (0.010-0,140
inchl. Conmect & 6 wolt battery to
golencid tarminalz when mesgsuring pin-
ion cleamnes 0 keep armatare from
turning.

Models MF240-MF250

T0E, LUCAS STARTING MOTOR. &
Lircps starting mator s wsed on some
MF240 and MF230 tracters. Connect
voltmeter and ammeter to starting
mator g8 shown in Fig 109 to perform
no-Inad test, Bpecifications are as follows

Mo-Load Test—
E 15 B SR Ly & |
Apnpres MAX), o000 i 1040
Bpm.... BOO0-TA00

Refer to Fig, 111 for exploded view of
typical Lucas startimg mobtor. Brosh
spring tenslonm should be between
11.6:155 N (42585 ounces). Renew
birushes if length s less than B mm (16
tnchy, When repewing armature
bushings, new bushinge should be
asaked in engine ol for 24 hours prios
to installation. Tighten the two through:
biolis ta m tOrg e of 11 B -m 18 ol

Starter drive pinion end clearance is
adjustable. Connect a 6 volt batiery to
blads termimnal on solencad bo hsld Pi nLon
in engaged posibion. While pashing pin



SERVICE MANUAL

on l‘ig]‘nL]}' towards armatere to remove
any free ploy in linksge, meamure
clearunce between end of pinion {13y and
the thrust collar {14), Turn eccentric pin
(18] as required to obtain recommended
clearancs of 0 13-0.38 mum (0.0kS-0.015
inehl. Tighten locknut to hold pin in
position.

108, PERKINS STARTING MO-
TOR. A Perhinz (Hitachi) starting motor
ie waed on sofne MF240 and MF250 trne-
tors, Conmect valbmeter and ammeder to
starting motor as shoewn in Fig 109 ta
perform no-load test. Specificntions are
05 follows:

No-Logad Test
Volis I 1.
Amiperes (mnax.) 120
73111 | R i S P ST 00

Befer to Fig. 112 for an exploded view
af fvpleal Perking stariing macor &1
mature commutator minimum allewable
diameter is 40 mm {1678 inches). Max-
imum allowahle runout for armatare
and comumutater 18 0,10 mem (0,004 inch)
Dieptls of inaulation below surface of com.
mutator should e 020080 mm
00060031 inchl Minimam allenable
bruah lengih = 14 mm (0551 inch)

Armature end play should be 00050030
mm (0012 inckl, IF and play ex-
coede 0,50 o (0,012 inch), instell an ad-
ditional thruet wazhar (15

Starter drive pinion end clearance is
adjustable. Connect o & volt battery o
salennid “E" terminal to hold pinion in
engaged pesition, Push pinion lightly
townrde armature to remove free play In
linkage, then mensure cloprance be
twenn face of pinion gear and the pinion
stop (19), Hecommended clearance ia
018 mam (DLO1240.060 inch) Add ar
rEMmOvE Epacer washers (21 as requeleed (o
obtain desired clearmmoe.

ENGINE CLUTCH

Tractors may be equipped with a
Dywheel mounwed dual stage clutch
which permits eantimuaus (liva) prtio o
with a split Largue clutch with indepen-
dent pia. Refer to the appropriate follow.
ing paragraphs for adjustment pnd
overhaul procedure

ADJUSTMENT
Models MF230-MF240-MF250

110. Cluteh pedol freo traval (F—Fig
113} is messured betwean top of clutch
pedal shaft 4) and bottom of foolrest
gpacer (3. Free travel ahould be 11 tre
(116 dnch). I iscorrect, locsan clamp balt
(2, then inserd o punch iote hole of

release shafl (1) and mtere shaft until
elinteh relense bearing contacts clutek
levern (resistance is felt), Maove padal une
thl desired froe travel is obtained, then
tighten clamp halt

Models MF235-MF245

L1l. Clutch pedal free travel is
meshgared ab (F—Fig 1140 betwesn clulch
shaft arm (2 and transmission hodsing,
Free travel should be 4 mm (3732 inch).
It incorrect, locsen clamp boll {1} and
rotate cludich releaze shaft until
thrreout bearing just comtacts clutch
fingers. Move pedal until correct free
traval iz abtained. then tighten clgmp
biolt.

The length (R of pedal linkage rod
ghoild be  measared fr\:lm centar Lo
center and mdjusted to the following
lengths ms necessary,

Early Stvle (Pedal Pushes

Downward)
Mol Stage Clutch—
Crrehard Modals ., ... 2958 mm
(11-WH 1n.)

Fg. 113—fnfer io foxf for
chlch pen! free iraval ad:
jusmemt on MPZ30, ME240

ard MFZ50 meodels

. Cram ghafl

D Climp bals

A Fotresd spsssr

4. Clutch pedal

Fig. 114—Dvawing of fate
gfple chch podal Mebkage
wred o WF2I0 ang MFI4S
models. Eary sdyfe olufch
peds pushos dowsward.
Clesrance "F" showd be &
mm {532 inchL Sofer fo fexl
far rod length (R

Paragraphs 109-112

All Oibeer Models 308 mm
{12-1/8 im.}
Split Torgue Cluich—
Al Medels ., ces 2985 mm
(112K im)
Late Sivle (Pedal Pushes
Forward)
Dual Stage Clutch—
Al Models ........... 305,35 mm
(11-58 in.}
Snlit Thrque Cluteh-
All Models ... ........ 2E5. 8 mm
{11-154 dn)

TRACTOR SPLIT

A Models

112 To detach engine from transeis-
s aesembly, disconnact battery cables
and resmpve battery, Remove hood and (o
strument panel lewer covers. [natall
wadge blocks between axle and axle sup-
port Eo prevent tipping Bemove front
weights if sp equipped. Disconnect wir
ing from starter, alternator, temperaturs
gope sending unit, fuel gage sonding




Paragraphs 113-114

unit and headlights, then pull all wires
out of the way, Disconnest threttlo rod,
fuel shot-ofT cable, engine oil pressure
grge line, tachometer cable, aiv eleaner
hose and ground strap. On moedels so
st pped, disennnect Fydraulie atl lines,
power steering lines, drag links, rediue
rods andipr horizontal muffler. On all
models, remove serews attaching the
pear fueel tank mounting brackst and
block tenk up as shown in Fig 116 us.
ing a wooden block. On msdels with
steering drmg linka, secure drag links so
wheels are :-'I:ru.i.ghi and will not turm.
Bupport sngine and transmission in-
dependently 5o engine and front system
can be moved forward away from
transmizzion, Hemave soriws seeuring
englne to transmission hiasing, remove
starting motor and install guide studs
Carefully move engine mnd front
assembly forward as shown in Fig 115

When rejoining fracter, be sure to use
a guide stud in each side of transmission
housing to assist in alipnment, Turn
Aywheel to align clutch plate splines
with transimission and pio input shaft
sphines. When engine and transmission
flanges mest, install retaining cap
prPRws and Tomone gu:u:]& gtuds [k not
s cRp Borras to force units topather as
damags to cliteh and transmission may
result. Complete installation by rovers.
ing the splitiing procetdure. Check clutch
linkage adjustment as outlined in
parsgraph 110 er 111

= e

|_‘7 150 m

06 in.)
Fig. 718—Spacis "'T" bo#s cam bW mada 4o
Epiiieln chaleh removel, repair and insfaifalicn.
Wemldl & crods Ramils &0 3 sl plece of T4 kach
LR thresdag red. A foreing not ang washer &
umed {0 cOMERSS the cidch sarings.

—_—

s
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Big 115 —View af feaclar i
phpwing focatlan of eoadar
block to hodd faei Heak,
wedpe bock lo prevent dp-
[ping and guite Eluds I wd
safe ssnanation arsd jalning.

DUAL CLUTCH

All Models So Equipped

113 REMOVE AND HEINSTALL.
Refiar to parsgraph 112 and sepurate
enging from tronsmission. Punch mark
the clutch cover (L6—Fig. 113}, pressurne
plats (14}, drive plate (121, pressure plote
(T and engloe Nywheel 0 parts can be
rernistalied in their oviginal positions In-
stall the thres apecial balts shown in Fig

Flg. 117=ew showing remaervatadaiaics of
irpion! dual clufch sscembly. Sk fng i ncd used
o fatar modals

g, 118—Lxploged riew o

Ippicsl dus clutch sseambiy. 2 21

Air riesg (5] {5 nod wsed on lber 2
imooMs.

M

Crbitar pin

Link pis

Link

Al

.'T“urn:l"lr. dig:

7. Prsgiee plare

8. Lacknel

R Ry

2 Dl ik ing wa gy
L& Luich spriag

23, Adjeshiag deres
IE [nies ents .lﬂ
tL Pin diec

i Premuire glsio

th Bollerrila spring 1T
I Dhaich avesr

MASSEY-FERGUSON

116 amd tighten nuts to compress clutch
eprings Three 1% inch UNC cap sevews
that wre 218 inches (54 mm) long can
also be used instead of spectal “T" bolts
to compress elutch aprings. Remove pe-
toining eap sceews and Nt cluteh
assembiy from Aywheel as alsown o Fig.
117

To rainstall cluteh, first paositlon
trensmission friction disc (6=Fig. 118}
in flywhesl with hub side fac:i:rl.g Ay
from flvwheol, Pogition nir ring (5) oo
flywhesl if 50 cquippest. Use a saitable
pilor shaft to slign clutch discs and in-
atall clutely assambly while aligning
previausly made assembly punch marks
Tighten retainhng cap screws to 41 N oo
(30 1 Dhe ) torgue. Remove T bolts and
piled shaft. Adjust cluteh, if necessary, as
oullined in paragraph 115,

114, IWEHRHALUL. Before disazsem-
bling clutch, punch mark the cloich
cpver, pho pressure plate, drive plate and
transmission poessnre _J,Jl.'il&.-‘u.l paris can
ba reassembled in the same relative pasl-
tiong Unhook release lever torsion
aprings (22—Fig 118) Back off “'T" bolt
nuts until pivel pin retainer pins 21),
early style cluteh, can be driven free of
pivol pins (200, T nod atbempt to drive
pelaining pins completely oul of cover,
O late style clutches, romove reirining
elipa fromm releass lever pivet ping Onoall
mipdels, remove pivet pine and Jever
springs. Disconnect releasze levers (17)
fram links 41 Locsen T halt nuts evan-
I¥ to release spring pressure, then
remeve “T" bolta and separate clutch
compangnts

Thoraughly elean and examine all
parts for wear or damage. Henew any
parts which pre q_uusli.-l.mublu. Flowdhaal
friction surfece may be resurfaced wp to
a maximum depth of 1.0 mem (0040
inch). An egual amount of mntertal must
alaa be remaved from olofeh matnbing
surface of fywheel 1o maintain corvect
clutch spring tension, It &5 nol permiss-
ble to resurface pressure plates (7 and
141 or drive plate (LZL Insulating

wizshers {5 should be renewed when new
springs (100 are installed.

|
. |
15 1 1312 1 7 B 5§
14, Adpusiing szew A1, Hetsirem gin
N Prew wink 2F Termm apring
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Tir reassemble, place elutch cover up-
side down on bench, then center
Belleville spring in oover with convex
gide up, Place pressure plate on spring
aligning asembly punch merka. Install
pio clutch dise with hub side down. In-
stall pto drive plate eligning sssembly
enarks, then temporarily hold drive plate
end elutch cover topether using thnsg
516 x 1-L/2 inch balts through flywheel
prunting lholes

Reinstail finks levers and retaining
pins on main pressure plate making cer
tain hend of pin i@ pozitionad 8= shown
in Fig. 119, Pasition sover agsembly on-
tr coil springs guiding release |levors
thrn:-ugh hales 1n cover Make sum tha
assembly punch marks are all aligned.
Install release lover springs. [nstall the
“T" bolts and tighten forcing nuts evenly
to compress cinteh springs antil release
levier pivot ping can be installed. Hook
iorsion springs into recosses in clutch
cover, Hemove tho thres bolts sscuring
clutch cover Lo pto drive plate

Reinstall clutch and check adjpstment
as outlined in paragraph 115

116, ADRJUSTMENT After clutch
asserbly has been installed on Qywheel,
two adjustments are necassary for prop-
er cluteh operasion. Proceed as follows;

MOTE: Clufch essambly must be nstalied
wilh & new primary frictlon disc (&—Fig.
118}, even i a4 paribally worn disa is fo be
reinainllied, 1o obien accumate adustment of
clubsh.

Check the clearance heiween head of
pho elutch adjusting screnss and surinee
af plo pressurs plate Adjust thoe screws
ag peguired 1o provide | BE-2.08 mm
(00780082 inchl clearanee

Aeljuat release lever adjusting scrows
{19) as required so distanee from top of
each screw to inner lip of flywheol ls
E2 BE-EZ.A1 mm (32503280 inches). Be
gure: nll sorews are .u.ﬂJuE-li!lﬂ El'.lE'h]}'

Fig. 120—Expioded wew of

eplit lovgue ehitoh assemshiy

g g some MFEIS and
MFE4S mrachors

L P

A Adpasi Boriia
1. Halciss |essr
4, Torslen spring
S L lulety eomky

6. Cup

1. Bprimg

H Feesaine plois
B Chetch diar

SPLIT TORQUE CLUTCH
All Models So Equipped

116, REMOVE AND BEINSTALL.
Refer to paragraph 112 and separate
engine from Lranamizsion, Punch ek
the clutch cover, presasure plate and
flywhaerl =0 original balance can be
maintzined when repssembling Leason
preeaurs plate retaining seraws evenly o
prevent warping the clutch cover.

Install cluich driven disc with aide
marked "FINWHEEL SIDE" tewad
fywiael. The center hub will be riveted
to front side of clutch disc center. Use a
suitable aligning tool to align the driven
dize splines and plo drive splines in
caver Align the previously affixed panch
mearke and tighten Ehe retaining screws
evenly ta a final torque of 19258 M -m
$14-51 L lba) Check and adjust relenss
lever height as autlined in paragraph
117.

117, ADJUSTMENT. To adjusl elutch
lever height, turn admsting screws
(2—Fig 120 s mequlred so distance from
Lop of epel screw bo Inner Ji|_:| nfﬂy'r.'hr_-ﬂ
is B2 AG-23.31 mm (3 253 280 inches),
Bo sure serews are pdjusted evenly.

Paragraphs 115-118

118, OWERHAUL. To disassemble the
remcved pressume plate cover unit, place
the assembly o a prees as shown in Pig
121 and apply only enongh pressure to
relleve tepsion on pins, Hemowe pins
il-=Fag. 130 and [ift off cover, Inspect
relepse levers and ping for wear or
damage and pressire plate for seoTing,
heat checks or wear at actuating pin
hieles Pressare plate must not be resur
faped. It v permizsible to posurface
flywheel lriction surface o8 maximum
depth of 1.0 oum (0040 inch), An equal
amaunt of material muast alze be e
mwed From eluteh mounting surface of
fiywhesl 10 meintsin correst elulch
Hpring temsiom, Irl.spl:ul! up::mr.'u o pLo
drive huab for wear of damage. Benew
ciusch eprings if thers are indwations of
heat discoloraiion er gistortion.

Reassombile by reversing the disassem
bly procedure making sure that
asgembly punch marks are aligned. In.
gtall pelease lover pived pins with headsa
leasing bn direction of clutch rotation as
shoan in Fig 121,

Reinstall elutch, then adjust releaze
lever hright, i necessary, as owtlined in
paragreph 117,

Fig, 110—Ba wurd lulch
rpMrase fevers ane irafalied

with haad af retening pin
poeliiomed 39 @i,

Fig. 121—Uss a prisd 10 oissssamble and

sadssemble sl targua cfilch. Be seve wall @

Esembod wilh feead af Bivor pie on leading side
an alowi.
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Paragraphs 118-121

SIX-SPEED TRANSMISSION

Maodels MF230, MF235 and MF24E
ray  be eguipped with threespeed
sliding gear et eompounded by a dual
range planelary meduction gear set
which provides six forward speads amnd
T rmeverse speads

TRANSMISSION REMOVAL
All Models 3o Equipped

L1148 T rermaea tho complets gix-apoed
Lransmission unit. from the tracter, frst
drain transmission and hydraulic system
fluad and separete engine with fuel tank
from transmission g5 outlined in para
graph 112,

Ramove battery support with alr
cheanar from tractor. Remove cap screws
attaching shift cover to top of transmis.
gton, Abtach g anitahle koiat fo steering
suppert, then e steering column, in-
strument panal and shift cover from
bransmigsion.

Remve both step plates, disconnact
cluteh p:i:]a] rod and both brake s,
then unbalt cluteh pednl bracket, Attach
hipist to transmission and support dif-
ferential housing, then unbell transmis-
gion from differential housing. Install
guide studs and carefully slide teanzmis-
sion forwerd wway from diffesential
housing.

Rejoin transmission to differential
housing completely before installing the
ﬂtiuching serows [t miay ha niceseary ba
reach through respense control opening
b turn pho coupling before transmission
will slide up to difforential bousing.
Tighten the seraws mttaching differential
housing ta {ransmission housing to
EBTE M rm (G055 Mt-lbe) torgue

Whemn reinstalling shift cover, place ull
fenrs in peateal and be sere detent pins
ondd gpringR are correckly positioned
under gasket. Lowsr cover into pasition
over guide studs making sure levers

Fig, NE—Exploded wigw of

shifder rivs ang forks af fhe

fype used o EiE-speed
RODOEE,

t. Exparmion piug

2. Flafary ful

A Twismi pluangess

4. Spring

B B TR

12 Seleolar
15, Buisciar bk [vn
10, Bhop plane
AT Lap aamwe
18 Flisslary skiit for
I3 Live G reweiae nail
M Raced & highk mail
41 & 314 Shill Swkea

engage shaft rails Tighten cover screws
o 47 N-m 35 ftolbe) torgue

Reconnect trunsmizsion to éngibe s
wutlined in parpgraph 112.

SHIFTER RAILS AMD FORKS
All Models So Equipped
120, To remove shifber Fatls and forks,

first remove fransmission top cover rocd
detach transmission housing from dif-

Fig. 120w of plinslany arssmbly Inplafed on
faar of anamission ckse. Culswey section of mar
Bl (47) sfrould be on foway Aghl-hand side os
siyown, Cap sorew (5) alaui be arlaled withouf
fockwashor Aeler to Fig, T84 for legend,

Fig. 128—Evplonled wew of
planadwy assemity.
. Shli
at. Froai plsis
Hi Ring gae
51 Thriet whher
. Dhier]

5. Tarusi wpdlys
35 Bpwror smaer
AT, Masat grar
A&, Muetle rullars
AL Shat

k. Planmi carrivs
L Mepr eqver
&1 Ehill eougler

MASSEY-FERGUSON

ferentinl houzing @ ocutlined in
paragraph 119, Remaove detent springs
(4—Fig 132} and plungers (3) from tap
af’ hanzing Remove shift rail interlock
plate (16 from rear of housing. Bemaove
get screws retaining =hift forks to ralls
then withdraw shift rmila pnd forks from
transmbssion case,

When rernstalling, be sure planctary
selector (120 is positioned with fork up-
ward and set serew bole towards ontsids
of case. Shift forks (21 and 21A) are in-
terchangenble, but shift eails (19 and 20
are nd, Ba sure shift rails are pasitionad
sa mitled flat srea of each shaft is at the
rear and facing upward mnd the noteh in
rear end of each shaft for interlock pin
is Tacing Inward. Tighten seti screws
securaly and lackwire in pl.-_'nz.a

PLANETARY UNIT
All Medels So Equipped

121, The planctary unit can be re
moved after spparating transmission
caga fram differential howsing. Remave
planetary shift fork (16—Fig 123) and
coupler (42} Removo cap serews retain.
ing planctary rear cover (41) snd ring
gear L2 te transmission case. Witkhdrmw
planctary earrier assembly from ring
gear, them use two seresslrivers to pry
ring gear and dewels from case,

Planet: piniem hafts (39--Fig. 124) are
o tight prass fit n plaset corrier (400 uee
a suitable press when removing and in-
stalling Two rows of (27 each) loose nee-
dle rollers (380 are used in cach planat
pinion, separaved and speced by three
washers (361 Use visegus grenss to stick
thrust washers (35) to gears, and com:
plitely assemble the bearing: before at-
tompding to install the pinion shofis (39),

Be sura shim (300 and (ront plate (315
are positioned with cutawny slot towsrds
top of planetary, (il groove side of front
and rear plates (31 and 411 should fase
inward. Use light enating of gresse to
hipld theust washers (331 in position
Cutawsy section of rear plate (41} should
b on bottom right-hand cormer s shown
in Fig 123, Cap screw (5} should be in-
stalled withoul lockwasher, Tighten re-
taining cap screws to 4147 W - m (30-25
1t Ibs) torque,
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INPUT SHAFTS
All Models So Equipped

122 To pemove input shaftz (15 and
21<Fig, 126, it i= firal mecossary to
pemove transmission fron Lractor as
cutlined in parngraph 118, Bemove
beake cross shaft snd elutch release
biearlng and fork, It s also necessary to
move pio lower shalt (300 rearward o
allow plo goar (G910 drap down inkn case
b prowlde clearance for remeval of input
ahadls and 1etainers &5 an easambly; pro-
cord as fsllows: Removo cover plate (G001
al front of puo shaft. Remuewee shap ring
(B3 from shafl then thread two cap
serews inda tagped haoles L beaving hous
ing (58} to force housing and bearing
from shaft. Puall pio shaft rearward wn-
til pto pear drmops Lo baltom of case
Berave cap sevews attaching tnpuf shafl
retaiwer 111 to case, then withdrow in-
put shafts and vetainer ag an assembly,

To dizassemble, remove snap ring (200
and bump transmission input shaft {21}
arsd bearing (19 warward from retainer

Fig. T2B==Expicdod view of sik-speed Iransmis-
shon, pEas, ShETE and relEod Components.
Flanatary il Is showe (n Fig. 124,

1 Bymsar M Znd & Ird prar
2 Tare=i waohier 71, Her rirg

A Rowurie dler grav B Beirhig

4. ‘Washer 23 Coams

B ST BE O ring

[ ?::ndk rallcrs 31 Bavp ridl

T ldhey ghaann S S g

A, Retwinar chp 54, Wasies
1L, Impat bl Friaines &% Hearing

Pl iRy . Ridaims boosang

1. {axabai 57 Ciawust

10, e 5E; Semz ring

1. Rewming 50 Fin drive par
LE. Pire mprat shali & My wwr shafl
EE Chi mmal A1 Hrap ring

AT, Brup tlig 45 Coariemssd drive
15 ﬁ..'q Eiig i

14 Faarirg 12 Taair i

). SaEp HAE 24, Coranlershpfl
21, Trovase gare b fdil & Barmg

i i 88 Hrop ring

Y. Smap ring 6T Al g

2%, Buardig BN Dud i

4. st gaar B Eeaviap

AL Bainshalt i, Srawp ring

Fig. 1¥5—Top wow of alk.

dpdad franpmdsrion Jssamisy

waith ain'fd rels remowed. Rafar
to Fig. 786 fov lngondg,

Mole Lhat Lectile adhesive s used on
puter deameter of bearing to aid tnore
tnining it in housing. Heating hoasing
ak bearing wmrea will make remaoval
caszer. Removm snap ring (17 then bump
pto inpui shafk (15 with bearings from
housing

Whaon repssembling, be sure tg renew
cil seals 13 and 161, Lips of seals must
Cave rearward. Apply a suitable sealan

P

| &

Paragraphs 122-123

to anter dinmeter of szala Labricate seal
lips with greass prior to installation of
lnprat shafta When renewing bearings,
nete that "open'” slde of boariogs muost
fiace gway fromm gear teeth. Ulse s suitable
seal protecter slecve aver splined end of
plo inpul ehafl and transmission inpat
shalt ta aveid damaging sil seals ag in-
pul shatts are installed. Apply Loctite
271 adhesive o outer diameter aof
transmassion shall besring {190

Rrinstall bearing retaimer with shafks
making cortain eubout section af hows
ing for plo drive gear 15 towiards bedtom
of case. Apply o suikable nonhardening
sealar to threads of mounting cap sacrews,
then tighten o G461 MW m (4045 11.1ba)
torgue. Reinstall pto lower shaft as
outlined in paragraph 1234

MAINSHAFT AND SLIDING GEARS
Al Models So Equipped

123, Th remove mamshaft (B5—Fig
136} and aliding gears, firet romove
transmision essembly as outlined in
patragrapt 119 Remove shill ks and
rails az outlined in paragraph 180,




Paragraphs 124-127

remove planetary unit as outlined ia
peragraph 121 and remove input shafts
o sutlined in paragraph 12%,

Bemove snap ring (22) from front of
mainshaft, then bump shaft rearward
out of front bearing Withdraw shaft
rearward while lifting pears (24 and 26)
out top cpening of case,

Naote that mainshaft diameter at the
rear i glightly larper than at front, Reay
boaring (2B} must be removed and
reinatalled over forward end of shaft,

To reinstall mainshaft and gears,
reverse the removal procedure, Ba sure
“apen” side of front bearing faces away
from firstroverse gear (24),

REVERSE IDLER ASSEMBLY
All Models So Equipped

1E4, The reverse idler ERnr I'H—F]g_
126) and shaft (T can be removad aftar
removing the mainshall as vutlined in
paragraph 123

Reverse idler shoft is retained by a clip
(8] that fits inte & noteh in rear snd of
shaift. Push shaft resrward from housing
and remaove idler gear being careful not
to lose the loose bearing rollers (6L A
total of 56 bearing rollers are contnined
in bora of gesr.

Use n light coating of grease to hald
bearing rollers and washers in place in
gear during reassembly. A dummy shaft,
slightly smaller in diameter than idler
shaft, can alsc be used to hold rollers and
washers [n correct positiom. Dummy
shaft must be short enough that it can

be pushed out of front support boss and
removed fram housing as idler shaft ia
pashed into the gear from the rear. Be
sure gear cluster iz posithoned in
transmission with emaller gear teeth
farwarnd

FTO LOWER SHAFT AND GEARS
All Models So Equipped

125. Te remove peo lower shaft
(G0—Fig 126 and gears, first remove
transmigrion sssembly as outlined in
paragraph 11%, Hemowve brake croas
shatt, clutch relense bearing and fork,
and shift rails and forka Remeve front
cover plate (500 Remove snap ring (53
from front of pto shaft, then thread two
tip screws into tapped holeg in bearing
vetainer (346} to force retainer and bear
ing off the shaft, Pull shaft rearwamd out
of the connterahaft, Unbolt and vemove
input shefts (15 and 21} &nd retainar (111
ns a wnit Mo houaing, L plo gear (59)
from transmissien case,

When reassembling, be sure hub side
of pie gear faces forward (wway from
countershaltl Inatall input shafts and
refainer making cortain cutont section
of retainer faces downward., Apply
mnhardening gealer to threads of 1e-
tainer cap seoews, then tighton to 54-61
Nem (4045 f-Jbat torque. Insert pio
shaft through countershaft and plo gear,
Install bearing retainer (56) with bear.
ing aver shaft. Use a suitable spacer
tube, washer and bolt threaded inte frant
end of shaft to pull pto shalt inte the

MASSEY-FERGUSON

front bearing until wosher (54) and anap
ring {53} can be installed at front of
ghaft. Install front cover, apply
oonhrrdening sealar to threads of retain
ing cap perews and tighten to 3481 N m
(4045 ft.1ha] torgue

COUNTERSHAFT
All Models So Equipped

126, Tir resmove countershaft (64—Fig,
126) and genrs, transmission must. first
be removed ps outlined in parngraph
11%. Remove shift rails and forkas,
rlanstary unit, pto lewer shaft mnd gear,
input shafts and retaines, and mainshaft
as outiined in preceding parmgraphs.

Remove snap ring (81} from front of
countershaft and alide front gear (B2 off
the shaft, Bemove enap ring (700 from
rear of shaft, then wse o block of woad
and hammer to drive countershaft for-
ward until free from rear bearing
Withdraw countershafl forwerd from
housing and remove gears (67 and 68,

Renew parts as necessary, Be sure to
install front bearing (63} with “oper’”
side facing away from gear teeth on
countershaft. Install nasdle bearing (65}
flush with end of shaft. Install pears
with hub sides facing topether. Insert
countershaft into housing from the front
Block frant of sheft, then tap rear boar-
ing onto shaft until enap ring (701 can
be installed. Install constant mesh goar
(62) and snap ring (610 onts front of
countsrshaft,

EIGHT-SPEED TRANSMISSION

All models pxeept MF2E) may he
equipped with a sliding gear transmis-
sion cowpled with o dual mnge planctary
raduetion gear sol providing eight for-
ward speeds and Lws reverse

TRANSMISSION REMOVAL

All Models So Equipped

137, To remove the complete asight-
apeed tramsmission unit fom the trac.
tor, first drain tranemission and
hyiraubic ayetem fluid and separate tha
engine from transmission housing os
outlined in paragraph 112, Remowe both
step plates, disconnect cluteh md and
both brake rods, then unbolt cluteh pedal
bracket. Disconnect the neutral starting
switch and remove battery. Unbolt and
removi: the battery support and alr
cleaner. Adtach hoist fo fransmission Lop

ciwver, then unbolt and Lift cover from top
of iransmission case [Mzconnect
bpdraulic line inside tronsmission com-

Fig. 127—Exploded waw af
aight-spoed  franamiegion
shiffer radle, forkd end
assoristed pari. e
:.Ehll'l-m:wlwl Ball retsmer

5. Rkt

7. Dol pprocg & plurgy
d. Fark -
B Ehil eucd 130 ]
il Fiopk
1L Fuork
NZ Sha® rail (560 & wav
LE Plug
I ahﬂ:
18, Shift awil o
ey iplaneiarys

partment. Attach holst to transmission
and support differential housing, then
unbelt transmission from differential

X RO, T ;
€ BUIE il fted stk 18 '"\"*-\M \\g Q—“QMH:



SERVICE MANUAL

housing. Install gulde studs and careful-
Iv slide fransmission forward away from
differential housing Hejoin tranamissbon
o differantial honsing completely befome
tightening the retaining screws It may
be necssaary to reach throngh epening
for the response control cover and turm
thiz plo coupling belore transmission wikl
slide up to differential housing Tighten
the screws attaching differenttal hous
ing to transmission housing to 658.75
M-m (5055 Molbe) torgue Be sure
hydrantic hna th transmizgion i recon.
pected, Tronsmission should be In
neutral before installing shift cover,
Make sure shifi levers engage rails
Tighten screws retalning cover to 27
M- (35 ft.lba) lorque,

SHIFTER RAILS AND FORKS

All Models 5o Equipped

126, To remave shifter rails and forks,
transmission must ba saparted fom il
ferential housing and transmission top
aover remdved. Bemove detent springs
and plungers (T—Fig, 127) frem top of
trungmission ¢case Hemove gef gorews
ipxcept. for center pall selector] from shift
forks. Hemove shift rall interlock
mechanigm (1) fvamm rear of case Bamose
planetary shift fack (163, rail (15 and
stlector 114 Withdraw right-hand and
laft-hamd shift rails from cass while
remerving shift forks and selector, Loosen
set gorew in conter shift selecter, then
alide pail resirward and remove shift fork
and salector. Identify shift rails and forks
as they are vamowed 1o facililnte
reassonbilby,

Ta reinstall shifter rails and forks,
reverse the removal procedure while
nating the following special instractiosns:
Hafely wire all et serews to prevent
Inosening, Be sure interlocking pin is in-
stalled 10 renr end of conter shifl rail.
With shift forks in “Mevtral’’ install
lack mechanism with steed balle aver
center rail interlock pin, The widest pard
af notched stop plate A} goes over
planstary shift rail, Tighten interloek n=
tainer cap screws to 41-47 ¥ - m (50-35
M-1ha) bargua

PLANETARY UNIT

All Models So Equipped

198, Tk remiove the rear p].nnu'l:-n.r;.r wrik,
first detach transmisgion from differens
tipl housing using paragraph 127 as n
general outlinge. Remove the plancinry
ghift fork amd coupling from pear of
tranamissbon case. Hemove the four re-
talning serews and withdraw pear cover
(41-Fig. 128}, rear throst washers (34)
and planet carrler 0L Work planetary
ring gear (32) and dowels (33) from casa

using serewdrivers, Hemove planetary
front cover (A1) and shim (303,

Panet pinion shafta (391 are a tight
press Bt in planet careier G0, Use &
suitable press for removing and Enstall-
ing pinion shafls

Azmemble and install wnit as Goflows:
Apply a light coat of petroleum jelly to
one gide of thrsst washers EEE], huunng
negdles (38) and speeer wishers (GE)
Position one thresi. washker (351 00 ench
with greased side up and locate pinion
{300 over the washer. Inatall one spacer
{36} in pinion, followed by one Tow of
nepedlea (380, o spacer (36), the second row
af meadles and the third spacer (36
Assemble the other twe side piniens in
the same way, Position the carrier (40)
i & press with the hub side down, install
the pinion, bearing and thrzst washers
assembly, then press pinion shaft into
carrier untll fiush,

Position front plate {31} on ring gear
{32} with ol grovves teward inside. In-
gtall ghim (300 with slote on shim and
fraont plate aligned and toward top when
assembled to rear of case. Tap loto posl-
tion on rear cnse to be sure dowels are
fully into case. Use n light coat of
petroleum jelly to hold thrust washer
(34 to the Front of enerier (400 nLu.'I-:i.ng
pure tanges on washer engege notehes of
carrier. Insert carrer assembly into ring
gear carefully so thrust washer dossn't
fall Make guve carvicr is fully into ring
gear anad over malnshaft. Install the rear
thrust washer making sure Langs
engage nolehes of carriers Tnstall roar
conver plate (410 with grooves inward, The
notched section of cover should be owvar
the bottom right-hand mounting balt
fabe, Install battarn left-hand meunting
cap screw without leckwasher, Install
thrae Tem nining Cap sScrews with
Inckwashers, then tighten all four cap
screws to 47 W om i35 fielbs) torgue
Complete installation by reversing the
remnoval procedurs

PTO INPUT SHAFT
All Models So Equipped

130. To permsowve pto input ahaft (7—Fig
129 wnd retainer (35 transmission must

2. Shin

L. Pront cover
G2, Ring posi

%, Tieana

Ol Thrmd wushors
. ThE washers
. Sparar washars
7. Pliivst poars
. Maadle rallurs
o, Shull

4. Planai cirres
4L, Resr cotit

2. Shih coupler

Paragraphs 128-131

first be separated lrom engine as out:
lined in parsgraph 112, Bemeve clutch
linkage, thrownout bearing and bk
crosg shaft from front of tronsmission
case, Digconmnect bvdraulic line Gf used)
from retainer (31 Rermoes retainer hous-
lng mounting cap serews, then withdraw
housing with pto input shaft from
Lransmisson case.

Th disassemble the removed unit, pro-
ceed s llows: Unseat and remove snag
ring (4B, retaining thinE (B), than
bamp shaft and baaring rearward from
housing Bewring can be removed from
shaft atter remaring snap ring (AL Pry
ot il segls {1 and B) and remove mes:
die bearing (23 if necessary.

When reassembling be sure both ol
seals are installed with [ipa fecing rear-
ward, Lubricate seals and neadle bear-
L bedore assembling shaft into housing,
Use of seal peotecior slesvea owver
splined ends of pio mput shaft and main
input shaft is recommended Lo avoid
diemuging all seals during reassarmbly,
He sure to renew 07 ring (6 Apply
nonherdening sealer o Lhreads of hows-
ing mounting cAp screws, Lhen I'J'g]'LIZEh
o GO IV - m {45 frelbs) borgue

TRANSMISSION INPUT SHAFT
All Models So Equipped

141 To remeve tmansmission input
shaft (10=Fig 529, lirst remove
transmission a.-wemhi.}' as sutlined in
paragraph 127, Remove pto input shaft
gnd retpiner hoosing as eutlined io
pm‘mﬂph 136, Bemove cover (500 from
front. of transmission cnse, and remove
gnap ring 52 from front of pio lower
ghnfl (601, Thread two cap serews into
tapped holes in bearing recainer (58} to
fiwoe retainer and bearing (33 ) from front
of plo lewer shaft. Withdraw pko lower
shaft rearward Lo permit pto drive gear
(39) to drop to bolton of transmission
case, Pull transmission input shaft for-
ward to disengage il from mainshaefi,
then withdeaw input shaft rearward
from housing as shewn in Flg 130

To reingtall transmizsion input shail,
perverzs the romaval procedura He sura
rear thrust washer (11—-Fig 1290 is posi-




Paragraphs 132-133

tioned om inpat shaft with grooved side
facing rearward.

MAINSHAFT AND SLIDING GEARS
All Models So Equipped

132, To remowve mmnshaft I]_'?—F[g_
129 and related components, first
remdve lransmizsion as outlined in
paragraph 127. Remove shifter rails and
forke, planetary unit and main inpu
shaft as outlined in previous paragraphs
Bemove sliding gear (12} from front of
masinzhall, Tap maeinshall resrward un.
Ll front and rear bearings are freo from
bromsmission housing, Bemove snap ring
{141 from groove in frant of baaring (141,
Pull mainshaf rearward to remave front
bearing from the shaft, Remmve rear
snap ring (13 fram mainshaft, then elide
ahaft rearward from housing while §ift
ing gears (15 and 19 out top opening.

Flg. 130—Tha dlanzmizsion
npet sl i removed and in=
sdiiag Mrévm dhae regr 2% phows
ant @fght-speed franemission.

RBemove bearings {18 and 21) from shall
if necessary. Note that vear bearing (21)
must be removed and reinstalled ey
forward end of shaft,

To reinstall, reverse the remaval pro.
cedure Be supe cluster gear (19) = in.

Flg. 130-—Fuplooled wasw of sighd-spaad franemipsios ol afaits, melache®, pio shalt, counderahaf
geare and relsted companents, Plssslary nie is ahowh in Mg 128

L, Sl
2. Basricg
3. Falainer kouning L. Thrisd aohibd
A S Fig 19, Grar
4B Brevp rirg i3, Snap rmg
b Sumurap 14. Bearirg
B Sasl rirg 15, Spacer
T. Fla teput shail 19, Beatling
E Sesl 17, Mmmahalt
#. Thrud sasker 18, Do
19, Transmosas (epa 19 o
LLTEH] A, Sapp FAD

54

1. Memriag &8 Pus guar

al. Covrr a0, Pio bower shalt
3. 0" ring B, Thoum wasier
A2, Sesw rimg a1, Spaver

51, Wasler Bi. Meadls rallere

B, Simag g Al Wasksr

5. Bearing B4 Rewerse Mler gioe
B, Relainid B, Biwarmer

BT (e ER. lalar ghaf®

B Enap ring AT Reelisiaar chp
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stalledd with amaller gear facing forwarnd
and penrs {18 and 18 un'.']:rzl.-:i.t'mm':ﬂ. with
shifter fork grooves facing farammd.

PTO LOWER SHAFT
All Models So Equipped

133, To remove pto lower ahall
(B=Fig 124 and drive pear (590, the
Ltransmission must first be remeved as
cutlined in paragraph 127, Remove shift
ritils nnd ferks a3 ctlined in parmagraph
126 gnd remove pie input shaft as oot
lined in parsgraph 130. Hemove cover
plate (500, then remave shap ring 153
and washer {53} from front of shafi.
Theead two cop sorews tngn tnpped holes
in bearing retainer (56) o pull retaine
and bearing (55) from front of shaft.
Hemove tranemisston input shait as
outlined in paragraph 131, then lift pto
gear (58 from housing

When nu:m:l.ul]mg, be sure internal
smap Fibg (58 18 in place in hore of deive
gear awd that hub side of gear is towards
the front. Inserl pto shaft into housing
from the rear. The front of pte shaft has
a threaded hole that can be used to pull
shadl into front bearing us shown in Fig

Fig, 371 —Piu fewor shait Is orilled and fapped al

fromd avdd, Sfail G be puiled indo beanmg (3) us-
ing & putey by (T) and 8 cap sonew amd wad e
20 an shown,



SERVICE MANUAL

131, Apply nonhardening sealer to
threads of retpining cop screws, then
tighten to B0 N *m 145 L 0ba.) torgue,

COUNTERSHAFT
All Models So Equipped

194, To romove copntershaft IEE---Fi_g.
1200 and relaied pears, firal remove plo
lower shafi amd gear as outlined in
pm‘ugj.,:ph 133 gned maainshall and LS
ag outlined in paragraph 13Z. Remowe
gnap rings (61 and T1) from front and
rear of cnuntershall. Tap countershait
forward until fres of roar bearing (T
then tap earing rearward oul of hous
ing. Unsent snnp rang (671 fvom groove
in shaft and slide & forsand oato
unsplined section of shatt. Slide shaft
rerrward and remove two gears 082 amd
B From Tromt of shaft, then move alalt
forward and ramove twn gears (68 and
68 from rear of shaft. Withdraw countes-
shaft with front hearing frvm |'.~|:-|:|r;:ng.

To reinstall, inservt countershafl from
the front while installing mear gesrs with
hubs positioned as shewn in Fig 132,
Slide shafl rearward until fromt gears
can be installed making sure hubs are
positioned @s shown bn Fig 138 Move
ennp Flog 67 --Fig 128 into il groove
in =halt. Position rear bearing (T over
shaft with outer soag riag on |:Il:‘-:|:l'|'|‘g
toemreds tha rear. Hlaek front of coumnter
ghaft ms shoem in Fig 135, then drive
bosring onto rear of shafl untl] anap ring
can be insialled. Inctasll spap ring onbd
front of shaft, Complete installatbon by
revarsing tha remeval ].'-r\-'.'ltEd e,

REVERSE IDLER ASSEMBLY
All Models So Equipped

1&5, The roverse idier gear (84—-Fig
129} and shaft (86 can be romevod from

S Hub Side § g
' of Goars 8 o0 =7

Fig. 133—Block frend af

cowalargfedll @i 4 fhome widm

inglailing raar Badving oaho
sfrafl

Fige 15— Ui @ cdumimiy Shaf
{0} Ea hald seadio falleis in
place e (ke WA RSO D
g losdsiing reverig ol
grar assemidy, Rl o i

Al Thresl wishars

A Hewepss dllor prm

W pmacer

. lidlor ghally

tranemission housing afler remsving the
mainshaft (17) nnd gears as setlined in
paragraph 132

The idler shaft is retained 6 howsing
by a clip {87} and cap screw at rear Fape
of transmission easc The cluster gear
iB4) conteing two Tows of loosee nesdle
rollers (28 each rowh Use of a dumemy
shaft will facilitate removal and installa
tioe by preventing needle mllers frmom
ferlling out of poaition, Dummy shaft can
b e Feomm 25 mom {1 inch) diametsr

Fg. 1TE—Wew of Gowalar
shaff and gears SormeEny
sspembled. Plo dedve o
aad courlershelt coranaal
e mosh goans ars sfoar & (39
and 52 Flet gess and asc-
Ond Speed PEars ae shown ar
(85 and 5. Geses (6.3 svid §§)
are mithor third or faurhb
speed dopending woor
apanife fransmission

Hub Side |

i i 0F Goars |

Paragraphs 134-136

biar stk 55 mim (2-116 inches) long: bn-
serl dumipey shadt (M—Fig 1341 mto dront
of zear o displace idler shaft, then HIL
ol gear assembly, specir (850 and thrust
washers (80]

When reassembling, apply light
coaling af petroleum jelly to needle
rellers and use damimy ghaft to hold eom-
ponenis fnoposition in gear cluster. In-
st ldler shaft through gear to push
durnmy shaft owl of the gear Secore
shaft with lecking olip

MANUAL SHUTTLE

Modele MF235, MFI45 and MEFIS0
Ay be aquipped with p manoal shuitds
teansmizsion which provides six forwand
and gix rovarsa speads

TRANSMISSION REMOVAL
All Models So Equipped

136, Ta remove the marmaal shutthe
transmiszien  assembly, refer to
paragraph 1ET and foillow the general
prn-;:_.*dlu'n': foir H*ig:hl le.'l:'ﬂ Lran=smission
remmal

55



Paragraphs 137-138

SHIFTER RAILS AND FORKS
All Models So Equipped

LET. To enmonce the shifler rails and
Tirks, Tirst remuve trensmisson tap aover
and detach fransmission from dilfaren-
kial housing using paragraph 127 &8 a
genermel guide It i ned necessary o
vemove  fransmizaion housing from
engine

Carefully remove detent springs and
plungers Remove safety wire and Inosen
all zot serows From shift forks and
planetary selector. Remove the planestary
shift fork, then unbuit and remove the
ahift rusl lock ':.-F"iﬂ. 138 fom rear of
transmission, Pull the sbuitle and
planetury shift rail oul rear of tranamis-
aon and withdraw p|u:r..1.'r.u.l:_'." seloptor
and the shuttle fork (Fig. 135) from top
lide the emaining twe shift reils out
of shifi forks

Dhserws the fllowing whon reassam.
bling. Position the thres transmizsion
shift forks inlo gears as shown in Fig
EAT, Tt may be necossary to move the
shuttle coupling firward so that fork
meay b= inserted into groove. The shift
forks are nel interchangeable The [oft
(2nd and Aed peardshift fork shookd koo
lug sl serew and shift notch all tward
front as shown in Pig 135, The neotch
and zed screw will Ba toward Tront bt
lug will Is toward rear of eorrectly in-
gtalled might (Tet goard shift fork. Slide
shift raifs into forks Shift rails are not

Fg. 13T=Rafav o bl o s~
recd insdallatian of ghild farks
ang e

intarchangeable. The two short rails
should have notchea for shift rail lock
(Fig. 186 facing toward the interlack pin
and lats toward top. Be aure sot seraws
engage detent in shift rail, tighten
serews abd safeby wite all s0f serews. In
etall the shilt rail lock with interlock pin
iFig. 136). Specer should be on longer
scretw at el as shown, Tighten both
screws bo 4147 Wom (30-3F fi-lba

tergue,

PLANETARY UNIT
All Models So Equipped

L3E, To remove planstary unit it is
mRcERsATY o remove transmissiom top
cover dnd separate Lransmission from
differential housing weing parpgraph

W R 135—Wiew af mhild rade
avel favks mataliad da menual
shullie ramsmizsien,

Fig. TI6==ow of fbe shill rail

lock cormrecily Irsballed.

Spocer shoufd B o e

feangor of tho fwWo soraws af
fadth

MASSEY-FERGUSON

LT as o genersl goide It is mot
necessary to detach ransmisson from
engine, emove planetary shifl fork and
coupling from rear af planetary. Remove
the four retsining cap ecrews then
withdraw pear cover plate (51--Flig, 1E9),
thrwst washer (430 and planet carrior
(30 Pry ring gear (42) and dowels from
teansmission case Hemovwe Front cover
{41} and shim (400

Flanet pinlon shafts (491 are a tight
pregs fit in planet carrier (50), Use a
suitatle press to removs and ingtall pin-
ion shafts

Fig. 1 18—Exploded whow af shilf favers, forks and
rals for maaual shiith Iasmsshon.

08, Trimamizdon Lop

o 8 Shif rail 1dais
H]. larvar ilei, Sed & JL Lewvvar {piesetary
Thrdy 71 Fleneiery mivcior
H1 Bk TE BRNY yall plansiasy)
A Hering T3 L Sk fplanwizry)
A% Bariog T4 S ever
2] .ﬁrxﬁ: 7. Shutlle Exrk
. Shift fork G & M. Tera
Indi TT. 50 ning
FA. Shifi rmb i2ad & Sedi 16 B
el [ TE. Bt sorews
ER Bhi® fork Mati A0 Dwisris & sprirgs

_——



SERVICE MANUAL

To reinstel] planctary unit, reverse the
removal procedare while noding the
following apacial instructions: Install
shim and front plate with slots aligned
and printing upward. e sume tengs on
thrist washers engage slot= in carvier
Posithen regr plate with cotaway section
ot lpwer left-hand corser of ving gear,
Tighten retainbag cap serews svanly to
47 N +m (35 ft.dbe) torque

PTO INPUT SHAFT AND RETAIMER
All Medels 5o Equipped

139, To vemeve pto inpui shaft
(17—Fig 121} end retainer (12), First
separate tranamiseion from angine as
cutlinel in paragraph 112, Hemove
birake cross shaft. cluteh release beuring
relemae Llevor and ahafia from teansemis.
sion housing.

HOTE: Check trarsmisaion inpul shall (34}
end play badore remaving plo inpal shatt. if
end play excecds 0.%90 mm (U020 inch), a
new threst washer (20) must be insialled
during reassembly to provide recommend-
ad and play of 0.25-050 mm (L010-0.020
nhl

Unbalt retainer from front of tramsmis-
gion howsing, then withdraw plo shaft
and retainer while holding transmission
impuit shall an place in hoasing

To disgssemble the rempved unit
unsept and removd large snap eing (Fig
1401 rekaining bearing in retainer hous
ing Bump shaft and bearing rearwand
ot of housing. ﬂn:u.ri.ng oo he removed
from shaft afker remaving smaller snap
ring

Inspect seals (10 and LE—Fig 141 and
bearings 411
necessary. When Installing nesdle bear
ings always press sgainst lettered 2ide
al bearing. Seals showld be installed with
lip Facing refrward. Be sure shielded
side of Beartng {15118 towands input shaft
geor teeth. TLis recommended that soal
protector sleaves be placed over splined
ande af transmissten and pto shafts (o
avoid damapging oil éeals during
regazarmibly.

and 1% and renew i

I tranamizsion input shaft end play
wits excisaive (checkod prioe to disassem-
blvy, select a thrast washer (3900 of cor-
rect thickness to provide recommended
o 'pl;u.- and 1nstall gwer iu.pui. ghaft. If
and play was not checked prooe Lo dis
azzambly, pte input shaft and retainer
alnuld be installed with origi misl shim
and end play checlked with a dial in.
dicator. If end play i= excessive, remove
plo ioput shaft and retainer and install
proper  thichness thrust wesher,
Specified shaft end play is 025050 mm
(O OL-0.030 ek

Whan installing rotsiner and inpot
shaft, coal theeads of ounting cap
screws with a noobardening ssaler
Tighten cap sereas o 60D « w45 f-lha |
targue,

TRANSMISSION INPUT SHAFT
AND FORWARD-REVERSE
GEAR CLUSTER

All Models So Equipped

140, To remove bransmission inp
ghaft (24—Fig 141, fivel remove
tranambsaion agsembly from trackar ws-
ing parigraph 127 a2 a general guide,
Hemowe shifter catls and forlks as aut-
limasd in parageaph 137, Bemove brake
cross shalt and clutch relepss bearing
and fork frem Feont of tranamizsion
housing,

Move pta lower shaft rearward te per-
mit pto constant mesh gear (69) Lo drop
tix bottom of eransmission case as il bows:
BRemoewe cover (600 from frond of haus=ing,
then remavs snap ring (831 Fram Cronl of
pio sheft. Thread fwo cap scraws inlo
tapped holes in bearing retaines K56 and
tighten evanly to pall vetpiner with bonr-
ing 1831 from pto shaft. Pull pto shaft
rearward until constant mesh gear drops
L beottorm of case to provide clearance for
input shalt rermoval.

HMAaTE: Prior te remaval of pio Inpul shaft
{17}, measure transmission ingut shafl end
phay using a dipl indicalon, oF messune
clearance betesen reverse gear (21) and
thnugi washer (20) using a feolor gage.
Record the measuremen! for use in

Fig, 119<Expfoded vioew o
pElanarary sssenbiy vsed wink
AR Rhume FEesmisskans.
i, =i

&l. Fromi plats

4% Hing gear

41 Thrus washer

#4, [aed

#1. Theust wasium

&f Wasiwin

#1 Flpapt pears

Ak NMecele millire

3. Hheif

50 Plamei coerier

Bl Fomar platis

3E Shaft caopler

Paragraphs 139-140

reassembly, Specified end play Is 0.25-0.50
ram (DU310-0.020 inch).

Hemove bearing retainer (1E) mount
im_:l_' CAQ BEPEWS, then withdrow retainer
with pto input shaft (171 white holding
Lransmission input shaft and forward-
reveree mear clisier in place in ranamis
giom cage, Carefully move inpad shafk and
gear cluster forward o disengage inpuat
ghaft from mainzhaft {341, Moie that 3
Jonae needle hearings ave containad in
rear of inpact shaf and they may fall out
W]’.H.'I'I. H:I.II:rl. iE I‘ﬁ:lr]l.'ﬁ'l-"'ﬂd. }1‘“ MEAr I.iﬂl ir|-
put shaft with gear cluster upward and
rearward oul top of transmilssion case

MOTE: The forward-reverse gear Sluster
containg 2440 loose needle moliens. Se sure
to keep gear cluster in position on inpul
shaft during ramaoval fram housing b aeoid
dropping rollers into irensmission hausing.

Elide weverzo gear (21) and toreard
gaara (28 with needle rollors and spacar
washers ol Input shaft. Remeve shift col-
lar (28], springs and dotents (241 from
zhaft. Remove spacers (260 and neadle
rollers (270 from input shaft bove il
MECEEEArY,

Ta reassernble, reverss the disnssembly
procedire while noting the following
special imstructiong: Be suve to sccount
far all the neadbe pollers (231 1 forward
and reverse gears (twa rows of 60 rollers
in erch geart and rallers (271 in input
shatt tone wow of %% rollers)  1se
peiroloum Gelly to held mllers and
SPCETS N position

Ii transmission inpui shall cmd play
imeasured prior b disussembly b was oot
within specified range of 0254050 mm
(0 000-00ED ineh), select thrast washor
(200 of correct thichness to provide recon-

\ Ei"
Fig. Ta0—Srag ring ar gaar and of pdo inpat shatt
rolaing shalf and bewting in redalner Rousng.
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Paragraphs 141-143

mended clesrance. Only one thrast
washer must ba installed. If end play
wits nob chiecked prior to disassembly, it
will ho neceasary to reinstall main input
shaft. with original thrust washes, pto in-
put shafl and retainer housing Check
input shaft end pley wsing a dial in-
dicator, or measure clearance between
reverse genr (211 nnd throst washer uz-
ing a feeler gage Then, if necessary,
dizassemble input shaft and inatall sos

rect thickmness thrust washer to obtaln
ﬂpﬂt‘iﬁ&d ed niun.'rm'bpa.

It is vecommended that a suitable seal
protector sleeve installed over splined
end af transmiszion input shaft to avoid
damaging oil seal when assembling pto
input shaft over the transmission shaft,
Apply suitable nonhardening sealer to
threads of hearing retalner cap serows,
then tighten to 60 N-m (45 ft.lbs)
Earmuae,

Fig. 141 —Expiocad mnrmuummunmm,mrnmw,mmw
shatd, courdershaf! and related compareeds. Binnotary uredl i shawn n P, T30,

2, "0 ring

Z Pin 17 Pe ingan whad

3 I ghahi 18, il seal

4. Tlrust wasker 14 Hearieg

2+ Weeher . Thresl washar

B Hoodle rellers ZL. Raworss gEsr

T. tigacar . Xoadle mlers

B Rarvarrss i oy 21, Waskicy

# Bpacer B Tranenibsden inps
15 Gl sl s

Li. Bamming L LA [ Peey

LE Hotwires hosng 26, Mewdle mollers
L. - '"III 5l EL.—@: oalhai

4. Sy ring 2K Deiem plunger &
LE. Bummring rifg i

b6, Hnag ring T Farweed gear

0. Ul dreagh & epaor §7. Grdbe

W Dearing A Snap plng

H2. Beding gear [nd & £0 o drivw pasr

i g:rdl : :Iil Ehm Blmaft
tif w1 (Lol . pr

B “Hl:Lr“ 1= l.'.q:-lnlﬂﬂrﬁ. irive
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2 Bmarmy 18 Bevsing

L Chyepy 4. Caar JIndi

& 0 g T Oy (2w
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il Wik T Mesring

H5. Beamng 3. Banring

GE, Rithirsr hsunng ) Snpp ving

MASSEY-FERGUSON

REVERSE IDLER ASSEMBLY
All Models S0 Equipped

141. T remove reverse idler pear
8—Fig 141, firet vemove plo ingut shaft
and trangmission input shafl as sutlined
in paragraph 140, Bemove ol troagh (30}
from frant of mainshaft. The right-hand
cluteh releass fork shaft (Pig 142 can
b used as o dummy shaft te remove and
inatall idler gear and shaft, A dummy
shaft enn also be miads from hard plastic,
wood or steel bar stock 25 mm (1 inek)
in diameter and 100 mm (4 inches) long.
Insert dummy shaft inte idler gear from
the rear and push Ldler shaft ot of gear
and houvsing. HRemove idler gear
azzarmbly being careful not to drop nes
dlz rollers i6—Fig Bd41L

There is a total of 48 needle rollers (23
per prthi contained in idler gear. When
reaszembling, use petrolenm jelly and a
dummy shafl o hold components in
place. Position idler pear in hausing with
Iarger gear forward. Shide idler ahaft into
houging and gesr making sure that rll
pin (2] in end of shaft and il hole (Fig,
142) in shaft ane preitionod upeard. Mode
that idler shaft on some models mey
have a nutched section on froat of shaft
that aligns with input zhaft housing in-
gtead of roll pin,

MAINSHAFT AND SLIDING GEARS

All Models S0 Equipped

143, To vemove mainshaft (34—Fig,
E41h first remve tTransmission ns ougt-
lined in paragraph 127, Remove shifter
reeils pod forks as cutlined in paragraph
137, mear planetary s outlined in
paragraph 135 and transmission input
ghaft as autlined in paragraph 140

Th!:l- tainshall rearvnred to foree front
bearing (31} from shaft. Contbnoe to slida
ghailt out the rear while removing gears
A2 and 33). Note that rear bﬂnrinﬂ; {36
riast be reroved and installed pwar for-
ward end of shalt.

Th vetnetall zhaft, reverse the remioval
procedure. Be sure that Intge external
Anup ring on resr bepring is towards rear
af shaft and that sliding gears are poed-
troned with shift fork grooves facing each
akher, Reder o Fig 143

PTO LOWER SHAFT
AND DRIVE GEAR

All Models So Equipped

143, Te remove plo lower shaft
(T—Fig 141 and drive gear (B8],
transorission st frst be remoeved as
outlined in parngraph 127. Hemowe
brake cross shoft and clutch relense
linkage and throanut bearing from front



SERVICE MANUAL

of tranamission housing Remove front
cover plate {601, and remove snap ring
(63 From front of plo shall. Thread twe
cup seraws into Lu.ppefl hales af ]J-EI:IHI.'I.E'
metainar (66} and tighten evenly to foroe
retainsr with bearing from the shaifi.
Withdraw pto shefl rearward from hous-
ing, Remove pto input ehaft and
transmission input shaft as outlined in
paragraph 140, Remove pto drive gear
out top openlng of housing.

Th reinstall, reverse the dizazsemhbly
procedura while noting the EI}]]D‘“";]:.E
special instrouctions: Be sure that hub
gide of plo gear faces forward. Frond end
of pto shafl contains a threaded hole
which ean ke usad to pull shaft into front
bearing Apply nonhardening sealer to
threads of retainer cover cap serews, then
tighten to 80 N -m (45 ft-lbs.) torque

COUNTERSHAFT
All Models So Equipped

144 Th pemove countershaft (T7—Fig,
141) and gears, remove inpaat shafts and
retainer as outlined in paragraph 140
and pemove mainshaft and gears as
outlined in paragraph 142, Withdraw
pto lerser shalt firom houesing and reaove
drive gear as outlined in paragraph 145,
Bemove snap ring (711 from {front of
I.'ﬁﬂll.'ll‘.ﬂl.'ﬂ‘hl.lﬂ. H.ﬂd remove consbant r.|1e_-||'.|
gear (720 aut top of transmigsion hous-
ingr. Bemove snop ring (B0) from rear of
shaft, then tap shaft forward until free
fram rear bearng. Shde eountershatt for-
ward frm housing while removing gears
{14, 75 and TE) out top of howsing.

To reimstall, reverse the remaval pro-
cedure. Position gear (T4 with Tevweled

GLUFTOH. RELLAEE

PO BT

Fig. 192—Tree right slde hat!
of clukel relosse fork shaf
cdit bo DoVshed a0 vsed 45
i dutrey sl o remoen and
i ravarse Mer gaar.

Fig. 142—View ol maimshan

showing carrect instaflalios

of alidig guere. Anfer lo Fig.
T4T for fegend.

edpa of testh and hub facing rearemed,
position middle gear (751 with beveled
n-d.gne;lfl;.mth and kb tocing forward mnd
install renr gear (V6 with beveled edge
ol leeth and hub facing rearward

MULTI-POWER TRANSMISSION

All MF235 and MFI45 models may be
coquipped with & Multi-Pewer transmiz-
gian. The Multi-Porer transmission iz a
gear change transmission with six for-
ward speeds and two reverse speeds
which is additionaily squipped with a
hydraulically operated highdow range
writ which ey b ghifted while tractar
is moving undar load, Many of the serv-
ice procedures and some parts may be
almilar to gix- or eight-speed transmis-
aions; however, refer to the following
paragraphs for service to Multl-Power
lransmiseion.

TRANSMISSION REMOVAL
All Models So Equipped

145, T remove the camplete Multi-
Fewer transmission unit from the iree.
tor, first drein the tronsmission and
hydraulic system fluid and separate the
enging from transmission housing as
ouatlined in paragraph 112, Remove both
etep plates, disconnect elutch rod and
both brake rods Hemove the batlery
Disconnect neutral stariing awiteh, wir
ing to fender lights and the Multi-Power

Paragraphs 144-145

shift control rod. Disconnect throtile
linkage from orass shaft, then unbold
and remave the betiery suppert and air
clapner Attech haist bo trensmission Bap
cover, then unbalt and 1ift cover frem top
of trensmission case [Meconnect
bepdraulic line inaide tranamiasion com.
partment. Unbolt the clotch pedal
bracket, attach hoist to transmission and
support differential housing  Unbelt
transmigion from differential housing
Dt pukde studs amd carefully slide
trnnamission forward away from dif
ferential housing.

Rejein transmission to differential
housing completely before tlghtening
the retwming serews 1 may b necessary
to reach through opeming for the
respense contrel cover pnd turn the ptao
eoupling befnme bransmissian will shds
up b differentinl housing. Tighten the
serews attaching differential housing ta
transmisgion hovging to 75 M - m {56 fi-
thal torgue. Be sure lypdraulic line in
transmission 14 reconnected, Transmis
gign ahould be in neutral before inztall-
ing ghift cover. Make sure shift levers
engare shilt rails. Tighten cover retain.
i sereas Lo 47 B - 035 f-lhe) torg e
Refer to paragraph 146 for adjustment
af Multi-Power control linkage,
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Paragraphs 146-150

SHIFT LINKAGE
All Madals So Equipped

146, Mulel-Power shift control valve
spor] must move fully te high and low
positions as hand control lever (10—Fig
144} i= moved to top and bottom of slot
in instrument panel. To adjust linkege,
move hand contral lever towards
“HIGH™ position until front of bever is
within |6 mm (1/18 inchl from top edge
of quadrant slot. Lossen clamp bolt
securing link 16} to lower rod (41 then
push lower rod dowtiward as o as it will
go. Retighten clamping balt ta lock the
adjustment,

Fig. 144—Explodad viow of Muitl-Power shilf con-

trul fekage and' mysociaied pavis,
L Dradeet £ Link
E Shif lpvar 2. Uppar link rod
1. Prest bl A, Bpavar
4. Lower lick red . Bpring
& Teahing & haot 14, Lever

SHIFT CONTROL VALVE
All Models So Equipped

7. REMOVE AND REINSTALL
T remave the Multi-Poewer control valve,
first detach engine fram transmission
housing as outltned in paragraph 112,
Bemaove clutch release bearing, release
fork and pivet shafts Disconnect Multl-
Power shift lnkage and oil inlet tube.
Unbolt and remove shift lever bracket
and linkage asaembly. Hemove retaining
cigp screws, then withdras shaft sedainar,
pto input shaft and valve housing ms »
unit from transmizsion housing,

HOTE: The clutch unit prevents removal
of transmission shafl until transméssion is
disagsamilalad

When detaching control valve from re-
tniner, note that left, front mounting
serew 15 sealed with a copper washer
Make sure this washer is reinetalled in
the ecorrect location when unit is
reaszembled.

Use & new wasket (2—Fig. 145) when
reingtalling valve Make sure the long
cap screw with coppar sealing washer is
instatled in Lhe correct hole and tighten
all eerews evenly to s torgue of 4.1-5.4
N'm {3648 in-lba) Tighten the four
acrews that mttach housing (1) to
transmission to G461 N om 045 -
b} targue,

148, IWERHAUL. To overhaul the
remaved * Mulii-Power"” contral walva,
refer to Fig, 145 and procesd as follows;

Bermove fitting (4) and detent sssembly
(13}, then withdraw ahift vales (7L
Remive plug (12}, washer (11) and spring

Fig 185—Exploded wew of Mufil-Powar 2hilt con-
il vaive and sssockied Darls

i Gk B Vilve bady

3 Présum lne u ing val
i F':l.un;l et
B 0" 11, Gasgket

£ " ring ki Fi

tH Bll.l'l.-ﬂw LY. nrl?im TN

MASSEY-FERGUSON

i10), then bump valve body (8) agrinst
a woaden block, if neceasary, o dislodge
regulating valve (9 from its bom

Clean all parts in a suitable solvent.
Digeard “0°" vings (6 and 8) when
reassembling. Carefully examine all
parts for wear, storing or other damage
All parts are available individually.

When reassembling the valve unit,
mgke sure regulating valve spocl (97 s
installed “V"* notehed ond firat. Tighten
plug (12) to o torque of 2330 N-m
(17-22 i lba)

MOTE: Shift valve (7) musl be inserted
bezbore fitting (4] is installed,

TRANSMISSION TOP COVER
All Models S0 Equipped

14%, To remove the tranasmission Lop
cover, first remove hood and batiery,
Dhgcannest |:|:n:|g link= and ey St
ing hoses if 50 oquipped, Unbolt and
remove the hattery support and the air
cleaner DMsconnect i.nb-l.:rfnring' contral
rodz, cables, wires and fubes, then anbolt
the cover from top of transmission.
Matice that two screws ore located at
front edge of top eower, Tnstall guide
studs, attach hoist and carefully raise
Lap envor

When reinsielling, place sll gears in
nevtral amd e sure detent pins and
springs ara corvectly positioned under
gasked, Lower cover into position aver
the puide studs making sure lewviers
angage shift raile. Tighten cover serews
to 47 Wem (36 ft-Tha ) torgue

SHIFTER RAILS AND FORKS

All Models So Equipped

L6, To vremove the shifter mils and
forks, first remove tranamissbon Lop cover
ag outlined in paragraph 149 and detsch

: 1
L

gt

"'h.
w—q

fig. Td6—Eupicdad wew of franemission shllrer

raifs, farks and associsted panls fypical of Muff-

Power [12-apeed| mockeis.
: Shilk dutonts
kol E Interksde p=
-I Lawiresena raid 7. Belecuw
4. Shin Swks A, Phurstars shi® (crk
5. Btop plaks &, Plaretpry ehisk rail



SERVICE MANUAL

tranamission from differsmtial howsing,
using parpgrapl 145 85 a puide. It s ot
necesmary o separate transmmission from
engine, Unwire and remove Uhe sel
serews rotnining selector and shifter
forks to rails Remove detent gpring and
plunger assermblics (1=Fig. 1461 and
stop plate (5, then withdraw shifter ruils
and forles from transmission case. Forks
{4} are interchangeable, buf raily (2 and
& are not, Rails should be instulled with
milled fat o top rear snd seloctor lock
grooves to center Interlock pin ©6)
prevents the movement of the other rail
when either salector rail is moved from
the neutral position.

When assembling, slide center shift
rail into cuse and through the selectar
and shift fork. Tighten selector sot serew
and install safety wire. Rotete vail until
shift fork set scverw can be tightemwed ful-
ly, then install safety wire. Inatall the
laft shift rail and fork, then right shift
rail and fork intn respective bares,
tighten aet screws and inetall zafety
wiree Slide the planstary shift rail
through rear of case and locate fork over
end with sel serew Lo Lhe outside, Slide
rill forward |nto case and into selector.
Tighien set screws and inslall safety
wire, He sure that imterlocking pin ia
through the center mil and that all rails
are in "NEUTRAL Install steel balls
in lock machpnism and locate at rear of
rasg, The stes] hallz should be at both
ends of the center rail interlock pin and
the widest flat of |-e;|¢h:p|nt|: should be
over planetary rail. Tighten seraws at-
taching the interlock mechanism to 47
N-m (3 M-la) worgue Locate the
planetary chift fork into groove of
planetary coupler, then slide eoupler into
planetary while piloting shift fork over
the rail. Tighten set serews and safety
wire in place.

FLANETARY UNIT
All Models 5o Equipped

151. To remove the planetary wnil, first
detach transmission from differential

L. Frunl shin

2, Fromi glate

. Ring geuar

d, Dvrael

&, Thrust seashir
7. Plarssl CaFvET
& Pirdon chalt
B Thruw sasko
Lo Mran

L1. Bpecsr sasbci

IE Mesdds ol
b3 Boar plats
i R raapler

housing vsing paragraph 145 as a
general guide, Remove the planetary
ghift fork and coupling (14—Fig. 147)
from vear of transmission ca, e
the four retaining serews and withdraw
rear cover (131, pear thrust washor (8]
and planst carrier (7). Work planetary
ring gear () and dowela (4) from case ue-
ing serewdrivers. Remove planstary front
cover (2} and shim (1],

Paragraph 151

Planet pinion shafie (8) are a tight
press fit in planet carrier (Thn Use a
suitable press for removing snd instakl-
ing pinicn shafts

Aszgemble and install unit as followa:
Apply a light coat of grease to gne alde
of thrust washers (8, bearing needles
{121 and spacer washers (11), Position
o thrist washker (9} on bench with
greased side up and locale pinten (50)
owver the washer, Install one spacer (11)
in pinten, followed by one row of needles
{12k a spacer (11), the sscond row of
neeitles and the thivd apacer (11} and
thrust washer (B Assemble the two re-
maining pinicns in the aame way. Posi-
thom the carrier (7} in a press with the
hub side down, install the pinion with
bearings and washers then press pinlon
shall into carrier ontil Mushe

Praition front plu.l:r.'-l:E:I an ri:ng E'u:I:H:I
with o1l grooves toward inside Install
ghim (1) with glots on shim and front
plate aligned and toward top when
sssembled to rear of case, Tap into posi-
tion on rear case to be sure dowals are
fully into case Use a light coat of grease

Fig. 148 —Expiodsd wiew of Frpnnmlsslan ciper shalli aad seroslided pads, reverss dli o sassmily
ang Muit-Power cimch unit.
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Paragraphs 152-154

ta hold thrust washer (61 to the frone of
carriar {7) maling sure tangma an washer
enpage nmatches of carvier, Insert carrier
aasembly into ring wear carefully so
thrust washer doesn't fml, Meoke sure
eArTher I8 ]1.r||_'.-' inte ring genr and over
mnin shatl Instell the remaining threust
washer making sure tengs engage
notchies of earrier Install voar cover plate
(13 with oil grooves inward. The
notched bewar seetion (V) of cover plate
ghould ba cver the bottomn vight-hand
meunting bolt hole Install the bottem
laft-hand mounting bolt without
teckwasher, Install the three remaining
belos with lockwashers, then torgue all
four mounting beltsto 41-47 ¥ - m (30-35
ML-ls ). Complele sembby by revarsing
removal procedure,

MAINSHAFT
All Models So Equipped

152. To remove mainghaft (14—Fig
148) and sliding gears, first romove
planetary wntt az outlined in peragraph
LBL and shifter vatls and forks ss out
lined ih paragraph 150, Move low speed
sliding gear (131 frward until groove in
mainshaft splines is expased. Insert a
large blade screwdriver into the groove
to hold gear in position, then insert a pry
bir bebwisen front of gear and transmis-
slon housing wall ag shown in Fig. 149,
Pry shafl rearward until front biearing

Fig 151—Exploded view of

Mulli-Peeear clufch arsambiy
1, Crigpdri phaion
2. Besi ving

1 Retaioes plals

A Fricium. disea

5 el il

4. Hetarn grings

7. Plean

B, Lhabor sdal ring

#. Ineee seal ring

A Clath Tadining

i frea from housing bore. Remove snap
ring {16—Fig 148 then pull mainshaft
refrward to bump bearing from front. of
shaft, Remove gears (15 and 12} as shaft
iz withdrawn rearsmed, Moto that rear
bearing (110 is removed and installed
over front end of mainshaft.

When reinstalling, he sure that clualer
gear [ 1AF s positioned with emaller gear
facing furward and that first-reverse gear
(13} is pesitioned with shift fork grosve
Lonwsards Lhe rear. Inset & spacer betwean
front bearing and wall of transmission
cuse (Fig, 160), then tap rear of maein-
shaft with a aoft hammer until bearing
is septod against shoulder of shaft. Come-

Fig. 1H0=Msan & spneer he-

hwaan munahalt froal basving

and franamission howsing

wadl, then dsg mainahali inda
hawalng,

MASSEY-FERGUSON

plete installation by reversing the
removal procadura

PTO INPUT SHAFT AMD RETAINER
All Models So Equipped

153, Te ramove pto input shaft
(di=Fig. 148) and retoiner (343, Mt
separale transmission from englne ns
outlined in paragraph 112, Remove
cluteh throwout bearing, release fork
and shafts from front of Lransmission
housing, Disconmect Multi-Power control
linknge and hydraulic line Bemoe e
triner housing cap screws, then
withdraw retainer with input shaft az a
unit from tranamission case,

Remove large snag ring (27 at rear of
ratainer, then l':lurl.l.p shaft and beari ng
rearward from refalner.

Inspect all parts for wear or damage
and panew if necessary. D4l seals (28 and
36} are installed with lips facing rear-
ward. Be sure shield side of bearing (31)
iz tewards gear end of inpuat shafl.

Lubricate all parts with transmission
oil prioe to assembly. Use suiteble seal
profector aleeves pver splined end of in-
put shafts to avoid damaging oil seals
during reassembly, Apply nonherdering
seaber o threads of retniner housing cap
sevews, Lhen tighten to B0 M« mm (45 L.
Ibak torgue

TRANSMISSION INPUT SHAFT
AND MULTI-POWER CLUTCH

All Modals So Equipped

154, RER AND OVERHAUL. To
remMave Lronsmission input shafl
(E2—Fig 148 and Multi-Power cluteh
{251, Arst remone {ransmisslon frone bree.
tar as outlined in paragraph 145,
Eemove pio inpot shaft and retaine:
housing as eutlined in paragraph 153
abd remove moinshaft as outlined in
paragraph 152,



SERVICE MANUAL

Wove tranamission input shaift forwerd
alightly and remove spacer plate (175
Withdrow input shaft rearward frem
transmigssion case while aliding clacch
asseanbly (351 amd overdrive pinlon (25)
off the shaft. Inspect necdle bearing (20,
saaling vings (210 and input shafl fur
wear or damage and renew if necossary,

Th dissssemble the removed Multi-
Prswer cluteh unit, placs clutch nesembly
on & clean bench with ceerdrive pinian
{1— Fig 181) up. Push down on clutch
retainer plate (31 to comprass raturn
Apings, then remave snap Ting (2 with
a narrow blade screwdriver Remove all
components fromm oluleh JLl:-*J.EiI'Lg'[lﬂ-'I anad
examing o werr, scoring or other
demage. Renew clutch sealing rings (8
and B whenever chatch s dispssembled.

Henew any components that show
signs of wear, damage distertion or
overhbeating. Thickness of friction dises
4} when new is Z.41-2.5% mm
10.005-0. L02 inch). Thictkress of driving
plates (B) whan new fa 1.67-1.756 mm
(0 EED-0EID nchl Friction dises amd
drive plates must e rerewed a8 0 come-
plete zot

When reinstalling pisten (7], careful-
Iy compress suler seal ring (8] using a
faalar gage blade ar similar tool while
worlking pistan fnle cluteh housing
When assembling clutch plates, note
that clulch housing contains six blead
holes (B—Fig, 152 that are evenly B
ed around the housing and that dreive
plates hove six external luge Install first
drive plate an tn:-p.:.f|_.|.al;.m'| with ]1,.,1!'_:'_5 L]
lecabed one spline to the right (clockwise]
firom bleed holes Placo the six piston
return springs on the Jugs of the et
drive plate, Install friction disca and re.
maining two drive plates alternately,
stagparing the lops of each plato one
spling further io the right of the plate
previowsly installed as shown in Fig
162, Make certain that refurn springs
contact cnly the first plate, then install
ratainer (—Flg 157 and snap ring (21,

Fig. TE2_Crega-sachicad wow o MultlPomer
clutoh showing mecosmmended malbod of
aavsmbly. Fafer o fent,

L Driva lugs an cuich
plaled

B Bleed hals

0 Cliads dies

T reingtall clutch wnit and input
shatk, reverss the r:-mm-ni pml.'Ednr{'.

PTO LOWER SHAFT AND
DRIVE GEAR

All Models So Equipped

166, To mmove pto lower shaft
i11—=Fig. 163 first remove transmission
aeeermbly ns putlined in paragraph 145,
Remawe cluteh throwout bearing. fork
and shaft anal the brake pedal croas shaft
from front of pto shatt. Thread twe cap
serews Lnto Lapped holes in bearing pe-
tainer (71 wnd tighten evenly to foree re-
tainer with bearing off frant of shaft.
Withdraw pto shafl rearward from
transmizsion hoasing Pro drive gear (10]
can b removed from bowsing after
removing mainshaft ss outlined in
paragraph 152 and transmission input
ghiaft as gutlined in parsgraph 154

To reinatall, reverae the removal preo-
cedure, Front end of pto shaft contains
i Lhreaded hole that can be nsed to pull
shaft inka front bearing s shown inFig
154. Apply nonhardening szaler Lo
threads of retainer and cover mounting

Paragraphs 155-156

AN . TS
. WASHER /

Fig. 154-—Plo iower shafl 15 drifee! s cappaed af
sl and Peov Inplaladian as shown,

cap =crews, Lhen tighten to 808 < m (45
fLaihs b toregue,

COUNMTERSHAFT
All Models S0 Equipped

154, To remeave countershaft (#—Fig
L3 fivst ramove tranamission assembly

Fig. 151—Expiadnd view of lower plo shalf and ranesbision countarshal with sssocisied pants resd

Ao MMl Po s rreneralielon.

1. vy

E TF ring 4. (Gagket

A Mg rieg A, Bupp rirg

4. Snap rieg 18 Pae drivs gusr
5 Wasler 11 Pl lpoder aaal
5. Daaring 11, Sanp rmg

7. Retwiner 10, Deprdiive gris

B}, Coaintaraball
M, Spring 21 fraring
13 paT Ik, Basp rig
LE Hunkia 23, (s (Thd)
iY. Dhriet droee prasr 24, Gear (el
LL Thsum waskhes om HH"-I"'I
t¥. Bamring 25, Bung riog
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Paragraphs 157-158

as outlined in paragriph 145, Remove
mainshaft and gears ga sutlined in
paragraph 152, transmis=aion lnpurt shafi
az ouilined [n paragraph 154 wnd peo
lonwer shalt and drive gear as outlinad
in pavagraph 155, Remove snap ring (26)
fromn rear of countershaf, then tap shaft
forward until free from rear bearing (251
Unseal angp ring (22 from grogve aof
countershaft and move it forward onte
unaplingd prea of shaft. Use o suitable
clamp around ovevdrive gaar (13) and
direct drive gear (170 to comprese coupler
spring (14) Remaove snap ring (121, then
move ahalt rearward Lo allow removal o
pverdrive gear and divect ditve gear from
gshalt. Countershaft can now ha

withdraw forward from wansmission
eaae and gears (23 and 24) bfted out of
top cpening

To reinstall, reverse the remaval pro-
cadilre

REVERSE IDLER GEAR
All Models S0 Equipped

137. The pewvarsy idler shaft (3—Fig
L4E) and goar assembly (7) can be re.
mwrwed from transmbassbon hosing after
removing the mainshaft and gears as
oullingd in parmgraph 152

The idler gear shaft is retained in the
housing by aclip (1} at rear of shaft. The

MASSEY-FERGUSON

cluster gear eontains two rows of losee
needle rollers (28 onch pow) which use
the shaft and gonr as inmer and outer
taces Remnval and installation will ke
facilitated by using a dumemy shaft 25
mm (1 inch) in diameler and 55 mm
(2316 inch) long to retain Inose needls
rellers inside the gesr during removal
nod installatien. Bemove retaining clip
and push dummy shaft into the gear
from the front displacing the idler shaft
rearward. Lift oot gear assembly with
dummy zheft,

To reinstall, reverse the disassembly
procedure, Tlse petecleum jelly along
with the dommy shaft to hold nesdie
vollers in place in gear clustar,

DIFFERENTIAL AND BEVEL DRIVE GEARS

Orehard made] tractors and &1 ME250
bractars are equipped with planetary
final drive units located in outer end of
rear axle bousings On all other models,
the rear axle shaft splines directly into
the differential side gears All models
may be squipped with s mechanteally
actuated jaw-tvpe differencial Lock.

DIFFERENTIAL
All Models

158 B&R AND OVEHHALL, The
ring gear and differential unit can ba
eemenved from differential housing after
removing the rear axle howsing
aesernbly Mrom lefl-hand side of trector
a5 outlined in parageaph 165 or 167,

To dizgasaemble the ramoved differen-
tial unll, first scribe alignment marks
ob both halves of differential casa to en-
sure correct reassembly. Pull bosring
cone (T—Flg 155 alf differential lock
n:nup!e:r CEp (2], then remone CA BOTEWE
retalning coupler cop. Hemove coupler
cam amnd separate differential eass
halves & and T6) Differential aide Eedars
i11), pdnion gears (13 and cross (1% can
tow ber memered,

The main drive bevel ring gear (15)is
socured to differential caze half with
cither sparial bolis and nutls or rivees
Nate that ring gear is a press (it on case
and may alzo be apoxy bonded to case if
it has been previously serviced.

Inspect all parts for scoring, chipping,
wear of other damage and renew if
neceseary. Pinion gears (13) and croas
(12 should be renened 05 5 set. Backiash
botwesn pinion pears and side gasrs
should be 008028 mm {.003-0011
inchl,

64

To reazeemble differential, reverse the
dispssembly procedure while noding the
following special instructlons; If bevel
FINE gear was removed, 1se special epoxy
banding kit when reinstalling. Bo supe
to follow Kit instructions and sure epoey
for correet Lime at specified tomperature.
Apply Loctite 262 Lo threads of ring gear

Fl'ﬂ'. 155 —Expladed wow of
cifferential angd Beavel gows
for Orciard models ang all
PIFZE0 miochiia Ofker frao s
are simifar arcspt besving

cariar Frourings (1 and 19)
& ol eangl Some models
UsdE & Mckwasher in place af
oing (295 40 relain aofusting
mat {20}
i, Carnor keusieg (LAY
1. "7 rl
d. Sparcar whisld
4, Bearing e
5. Delfwrareia) ek firk
i Jaw aoiphar
7. Buarimg soap
A Cappksr cig
8 Infleraniial cans el
B, Thisast eauhser
L1. BHde paar
1% Cruss
L3 PMindas [T
14, Thrust wasisr
L, Mewed dlilg gpiar
14, Daffecarcinl cape hali
17 Pemaring pap
14 Baaring come
24 Cmrriar haising (LH.i
M. Brup ring
11, Bearing
1Z Bwral pinlzn gear
I3 Bawwrings
. Lacailng pis
25 Heluirer I::vu.ln|
22, Lwrive gear frab
7. Spacer
. Adueing rE
M, Lisking pn
B0, ey grive pear
T1. Snap ring

retaining bolts and tighten evenly 1o 160
N m {120 f-Iba) torque. Be sure to align
differential case scribe marke and
tighten metaining cap screws to 108 N *m
(A0 ftlbs) torgue

T reinstall differentiol, reverse the
remaval procedurs If differential cage
halves andior carrier bearings were
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renewed, bearing prelosd should be
checked and adjusted ag oudlined En

paragraph 154,

159, CARRIER BEARING PHE-
LOAIDL The diffevential carrier bearing
praload 14 adjuated by installing earvect
thickness spacer shiald (3—Fig. 166, or
ghim depending o differential fyps
under right-hand carcier beaving cup t4)
The recommendad method of checking
the preload sdjustment is by use of
Massoy-Ferguson  epecial ool (MFMN
FA5LTKL, 11 o 18 not available, an alier-
nate procedure (although not &g ac-
curiptel can be used as followe:

This pdmatment. procedure should ba
performed with bevel deive plnion gear
(2 vemovad to priseent interfarence with
movament of differential. Install dif-
ferentin! assembly and leli-hand axle
housing, or carrier beartng hoosing (185,
depending on differential type Install a
1.27 mm (0050 inch) spacer shileld, or
several ghims, and bearing cup into
right-hand axle howsing or carrier hoos-
fegg (10

MOTE: & spacar shisld thickness change
im likely uEing this procedune. When shisld
is removed it is usuaily distorled beyand
FEEE,

Pusition axle housing or carrier hoas-
ing hwithout gasket ar "0 vingl ento dif-
ferential housing and install three or
foar equally epaped retaining cap serews,
Taghten cap screws evenly until end play
of differential is just remweved. Rotate dif-
forentinl several furns Lo make sertain
thai bearings are properly seatad. Uss
a feeler gage to measure gap batween ax-
la houasing and difarential housing at
several different locations Prelosd will
he correcl when measured gap is 0,43
.55 mm (00170022 inch) on madela
with drum brake axles, or 0.25-0.38 mm
(00100015 inch) on mcdela with disc
brmbe axles Remove axle housing ar car-
rier housing and change spacer or shim
thickness ag necossary.

.. ._..' ] e
Fig. 166—Wiow of cifferential ieck pedal (T2),
olevis [11) and focheul (55 uwed an Orchord

modeis and MFRES mocdeda. Mefer do dexl for
aciEtmEnt

DIFFERENTIAL LOCK

All Maodels So Equipped

160, OPERATION. When the dif
ferential lock foot pedal is depressad, the
axle half of coupler is forced inward to
contact the differential cose half of the
coupler. If elippage is oceurring at one
whesl, depressing the pedal will cause
the coupler dogs ta leck the differential
cise to the right axla The diffizrential
and both drive wheels then rotnle
topether as a unik. As soon ks contact is
musde by the sanpler dogs, the pressura
will keep the differential loek engagrad
pnd foot pedal may be releasad, When
E'r-ml:nd traction an both drive whesls
agrin becones equal, coupler deg con-
tuct pressure will be pelioved and the
coupler will automatically disenguga.

161, ADJUSTMENT. On all exce
Crehard musdels and MEF25r models, dif:
foventinl lock ecoupler should be fully
engigod when pedal (16—Fip 166! cleprs
teactor step plate by 12 mm (12 inch),
If adjustment is requived, lopsen clamp
serew (17) and repusition pedal (16 on
actunting shatt (111 Betighten clamp
seraw when adjustment is cornplate. Om

Fig 157—Expipded wew af
differendial lock actumiing
parts usead on models wih
disc hrakes

| Cowpb=p Sall

2 CigpErg batf

i Bhit fork

i 0 e

0 Achusiing shafb

A Wirkisi

7. Spiring

B Snap wing

i radl

I} Dl

It Clawis

12 Pesdial

13 Fivat pin

Fig. TiF—Explcded waew of
differeninl lock Teechaaiam
typical of sl modeia encanl
Qrcibard modelfs anmd MFPRED

|. Axlo beisag (B 5L
1 Fork trankat
1 Ehaa

4 Aeinnting Sak
. Iwal bali
LRLESE

T, Tirsling

A, Specer ekl
1 m
14. Bearing rag
L1, Astsiafing oamd
L. Pin
L3, Baxking
B, Bk
LR Haigem maresg
8. Fuddul
0% Mlamp Sali

16 Buslerg

Paragraphs 159-162

Orehard micdels and MF250 models,
pedal (12—Fig. 156} should be against
atop (51 when relersed. If nol agaimat
etop, loosen locknut (9 and turn clevie
(117 until pedal arm jost conlacls step
(50, Tighten loekmt (9) after sdjustment
1a cemplete,

162, REMOVE AND EEINSTALL.
To remove the differential lock coupler
halvez (6 and 8—Fig 155), frak drain
transmizsion and hydraulic reservoeln
black up under differential housing and
remove right fender and rear tire and
whaeel assombly Remove right lower
hiteh link and disconnect right brake
linkage. Support resr axbe housing
assembly in a hoiet gnd remove retain.
ing atud auts, then slide right rear axle
and housing az a unit sway from dil
ferential honsing

Remrve bearing cone (71 from coupling
hali {#). Remove the diffecontial cese re:
teining cap screws and 1ifg off the cow.
pling (BL When installing tighlen
differentlal case cap strews o a torque
af 108 N - m (80 fi.-lbal

Te remove axie half of coupler om
models without plametary final drive
unbalt rear axle outer bearing retamer
fram axle housing (1—Fig 158) and



Paragraphs 163-165

withdraw axle [rom housing; then lif
ot the eaupler (71, Shoee (31 will he froe
in fork {4} with coupler removed, Th serv-
ice the actuating mechanism, remove
the clemp bolt (17 and withdraw o
tuating shaft (L1 from houwsing and
pedal, then lift out the remaining ac-
Luating parts.

Th remove axle half of coupler (2—Fig.
157} om models with plonetary final
drive, remove spring pin securing shift
fork (3) o actuating shaft (5) wnd the two
countersunk screws securing carries
plata o axle honging then slide plate,
Eurll:::nnd eoupler carelully off cnd of defve
axle

On all modals, assemblo by reversing
the disagsembly procedore and adjust ns
outlined in paragraph 181 after axle
housing is veingtalbed.

MAIMN DRIVE BEVEL GEARS
All Models

163 REMOVE AND REINSTALL.
The main drive bevel ring gear (15—Fig.
1661 mnd bevel pinion gear (22 muat be
rengwed as A matchod st

To rermrve bevel ring pear, fiest remove
differential assembly as owtlined in
paragraph 158, Ring goar retaining nots
are installed with thresd Incking com.
pound, and rermoval will be easier using
o slight amount of hent on the nuta Ring
gear ig & tght 1t and may alzo he bond.
ed to differential case with epoxy, eo it
will probably be necessary to press ring
pear from differential cpss,

To remove bevel pinion gear, first
remove Eydralic lift cover as autlined
in paragraph 207 or 216 Remova axle
housings and differential assembly if not
previcusly removed,

Om models emqaippad with indepandent
pioy, Multi-Power transmission or aux-
iliary hydrpulics, eplit the troctor be-
twean differential bousing and trans
tiisaiom housing. Remove pio side cover,
ttiseennect hydraulic Hnes, remoe pump
suppart pins and remeve hydraolic pump
azeembly and independent pto clutch
unit out front of differential housing

O mndele not equipped with indepes.
dent pto, Muiti-Power transmission ar
auxiliary hydraulics, it is not necassary
to &plit the fracter to remove pinion
shaft. Remove the coupler tube and pin-
bom drive shaft. Remove side cover from
left-hand side of housing and move plo
driven gear forward on pto shaft aplines,
Remove ground speed pto drive gear
{30—Fig 155} from pinion shaft.

Om all models, remove cap sorews al-
taching retalner (26) to housing, then
threpd two of the cap screws inta the
tapped halea in mininer. Tighten the two
cap screws evenly o force retainer with
pinion a8 an essembly from housing

MOTE: Cheek and adjust differential car-
rier bearing preload, if necessary, befom
reinataling bevel pinlen gear. Fefar to
parsgraph 155,

When reinstalling bevel pinion gear,
make certain that the locating pin (24)

MASSEY-FERGUSON

is aligned beforo pressing retniner inlo
plnce. Tighten rotainer cap screws to 108
Nom (B0 fe-lba} torgue Complete ine
stallatlon by reveraing the removal pro.
ocedure,

164, OIWERHAUL. To disazssmble
bevel pinion gear, proceed as follows: If
bearing ndjusting nut (28—Fig, 155} is
recained by a tab washer, uniock tabs
and remove the nut. If bearing adjusting
not iz retained by locking ping (290, i
will be necessary to aplit the mat using
a hammer and chisel to remove nut from
the shaft, Be cavelul to ovoid damnging
thraads of pinion when splitting the mat.
Om all models, bamp the pinion shadt oge
af Fetamer after oot is remored,

Examine all parta for wesr ar ather
damage and renew as necessary. Hear-
ings (2) and retainer (25) are serviced
&8 an assemblyp

hen reassembling pinion gear,
tighten nut (28) to obtain pinion rolling
torgue of 2.25 N +m (20 in.-Iha) to pro-
vide correct bearing preload. Secure nut
by hending tabs of lockwasher or by driv-
ing locking pins down both sides of one
of the pinion splines. Be sure ping are
flush with end of adjusting nut,

When installing the ving gear, make
certain that mating surfaces of ring gear
and differential case are tharpughly
elran and free from nicks or bures, App-
ly special epoxy to both mating surfaces
and ¢ure for specified time following kit
imstructlone  Apply Loctite 262 to
threads of retaining nutz and tighten to
0B N m (80 f dba) tonque.

REAR AXLE AND FINAL DRIVE

Fig. 158==Explooed winw of
o e B did selabind s
iypioal of & Mecitrs sxcapl
Oroherd modals sad WFE250
madeh,

. Jirake dram

EL. Axle ghall

22 Clj] sl dacteri

5. Relaining collss
E7. Bhima

SR NI saal linmari

0. dals beosing L.H
3 Riaking

M. Flug

A, Dladyed

a3, Rearing eip

Orchard models and MF250 models
are equipped with o planetary type final
driwe unit located in oater end of rear ax:
Ie housing All ether models are equip-
ped with & straight drive axie that
eplines directly into the differential side
gears. Refer to the nppropriate following
paragraphs for removal and overhaul
procedures,

All Models Without Planetary
Final Drive

166. REMOVE AND REINSTALL.
The axle shafts (21—Fig 159 can be
renwrred from tractor without removing
axle housings (391 if desired. Raise and
surppart rear of tractor, then remeove rear
wheol and tive. Remove brake drum re-
taining serews and pull drum from axle
flangs Remove cap strews attaching
eetginer (230 to sxle housing then
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withdraw axle shaft with bearing
pasembly and shims feom housing,

Th reinsiell, reverse the removal pro-
cedurs while noting the following special
ingtrctions: Instell inmer il seal (381 in-
ko pxle housing with lip fecing inward.
Crease lip of seal hednre insarting wxle
ghaft. Use a dial indicator to check end
play between the axlea Be sure axle on
opposlte aide i3 moved Folly oubward
when checking end play. Change
thickness of shime {27} as necessary to
obtain end p'ln.:,- of (L0020 mm
(0.02-0.008 inch). MNote that end play is
eontrodled by total thickness of shimes in-
stulled between both axle housings and
retainars, and varying the thickness of
either ahim pack will affect adjustment
al both axles Tighton retainer cap
serenvs Lo T8 I - m (55 Fr-lhal torgue

T remve axle shaft and housing (293
nsa undt, firat drain odl from differential
housing. Raise amd sapport rear of trae-
tor, then remove rear wheel and fender:
[hsconnect brake linkage and hiteh 1ife
link and bpwer lHnk. Support axle hoos-
ing with a hoist, remove attaching stud
nuts and slide axle housing assembly
from tractor.

NOTE: When lefi-hand sxle housing is
reamaved, be careful thal differsatial
emsermbly |5 not accidemally pulled oul with
the axle housing.

To meinstell axle bousing assembly,
reverse the removel procedure. Tighten
housing stud nets be 115 M m (B6 fit-
hs) toreuae, Tighten wheel staed nats to
g tergue of 230 N m (170 ft-Thal

166, CVERHAUL. The axie retainer
(23—Fig 169) and bearing come (26) are
retained on axle shaft by a shrink-fit
steel collar (26). Th renew axle shatt,
bearing, retainer or outer ofl seal (22),
first drill the eallar, then u-p]il wollar ws-
ing 8 hammer and chissl, Pull the re-
tainer, bearing ard collar from axle shalt
using o suiteble puller or press

Install & new seal (22) inko retginer
with lip of seal facing the bearing cup
(340 Grease lip of seal before inetalling
ratainar over axle shaft. Seat bearing
cong against shoulder of shafl. Heat a
new retaining collar bo approximately
A00*CTE0°F), then gquick]y ingtall and
peat the collar againat the bearing oone.

Reneer inner a2l seal (28] 1o axle houa-
ing hefore reinstalling axle shafl. Be
sure lip of seal feces loward.

All Models With Planetary
Final Drive

187. RER ANXLE HOUSING. Th
remove #ither axle housing with
planetnry assembly ms o unit, first drain
oil from differentinl housing. Buppoert

rear of tractor and remove rear wheel
and tire and the fender [Nzconnoct
brake linkage and hitch lift Jink and
lawer link from sxle housing. Suappart
axle hopsing with & hoist or floor jack,
remove attaching stud nots and separste
final drive assembly from differential
hiousing,

Te reinstall, reverse the removal pro-
cadure, Tighton housing siwd nuats to 115
I = m (86 ft.-1bs} torque. Tighten wheel
atud mots to EVF N-m (200 f-lbs)
torgque on tractors equipped with B8
inch dizmeter stads, or o 326 N = m (2440
ft.-lbe) on tractors equipped with 11716
inch diameier stods.

168. R&R PLANETARY ASSEM-
BLY. To remowe planstary masembly,
guitably support vear of tractor and
diraln o] froo final drive planetary bous-
ing Remove the wheel and tire and the
Fender. Securely apply parking brahe to
hisld beake dises In alignment in case ax-
L shafl is pulled outward. Seribs a mark
it aaloer hluﬁhl,g:[ﬂ'l‘.--F:iH. 10}, :r:i:u.g
gear {8) and axle hoosing {1} to ensure
correct alignment when reassembling,
Hemove ratrining stud nuts, Ehen
withdrow puber housing and ring gear
assembly,

To reinstall, reverse the removal pra-
edure making certain that senbe marks
are eorreckly aligned, Tighten sttaching
nuts to o targoe af 75 N-~m {55 . -lbeh
Hefill drive houwsing with Massey-
Ferguson Permatran 11T 0il, or
equivalent. Capacity is epproximiteoly
E0 Ll 1 LS quarth

169, DIWWERHAUL PLANETARY. Th
disassamble the planctary umit, first
drive roll pins (11=Fig. 160} inward in-
to earrier Thread a /8 inch Clp sCrow
imto and of plonet gear shiaft (150 and pull
shafl from carrivr. Remove planet gears

Mg, TG0=—Cxpiooed vaw of
ptangtary dinal ceive used an
Orcherd models sad ME2S0
modals. Axhke oil e (3] & e
wrsd on lade produstian rms-
tors, snd sbauf b A e

LD Flshal cocriar
Il BoE gin

L& Thaist wasiers
LE Flenei piclen Ll
14. Keedln rellars
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Paragraphs 166-170

{13 hujng careful nul Lo lase the looge
niéedie rollers There are twg rows of £
rotlers in each gear Withdraw sun gear
through lurge opening in corrier. Using
a switable puller, separate the carrier
{107 from drive cover (211, Retnove hall
rings (1) from wheel axle (24), then
press axlo ot of drive coser. Bemove aode
shaft (5}, inner bcaring' cup Gl shims (G)
anid ol sewl (2], it m ﬂqu'ip-pq'u:], from axle
hmising.

Moie that axle oll seal {2) has been
aitminated on late production tractors i pro-
vide a comman resereoén for planetary and
ditferamtial housings. Whan serelcing early
production tractors squipped with the seal,
da not install a new seal when eassembling.
0 all models, planetary housings must still
b refilled with moommended oll, apprax-
imatety 1.0L (1.1 U5, guart) gach planmiary,
o provide indtial supply of hubricant,

To reassemble, install & new oil seal
{22} into drive cover [21h antil outer face
of gaal is 2 mm (0,080 inch) abowe sur.
face of cover. Lubricate seal lip, then in-
sert wheel axle {24] into cover. Pross
bearing cone (19) onto axle until mllars
are seated in bearing cup (205 Install
thichkest pair of split rings (18) that will
fit into whaal axte groova,

Azsemble sun gear and planst gears
inte carrier nsing new roll pins ko vetain
planet gear shafiz Ha sure to aecount for
all the planet gear needle pollers, Press
carrier assembly onto wheel axle until
it is peated ngainst the split rings

Compiete reassembly by revversing the
disassembly procedure. Check planet
carrier bearing preload ss sutlined in
paragraph 170,

170, CARRIER BEARING PRE-
LOAD ADJUSTMENT. Flanot carrier
bearing preload of 005040 mm

23, Diuel mhiski
B, Whein] anle

&7



Paragraphs 171-173

(0, (R=0,018 inchl s adjusted by means
al shims (6—Fig, 160) installed batween
inner bearing cup (3} and axle housing
1

Ta check andior adiust bearing prefoad,
firnt drain oil from differential bewsing
and final drive planetary housing.
Lposen stud nuts securing planetary
housing to axle housing, then Insert
thrae 0,78 mon (3030 inch) feeler gages
between planetary ring gear and axle
hoasing as abown in Fig 161, Tighten
nuts naxt: to foeler gages to 76 N+ m (55
[L-1be ) torque, then measure wheel ax.
le end play with a dial indicator. I
measured end play is within range of
0360061 ram €0.014-0.024 inch), predoad
ig corvect and no change in shim
thickness is requived. If end ploy is less
than (.26 mm 100014 inch), preload is ex-
cessive and shim pech thickness shoyld
ba redueed. If end play cxcceds 1081 mm
{0,024 inchl, preload is tnsutficient and
shim pack thickness should be in-
LT

BRAKES

Orchard modeals and Model MG,
which hawm planetary type final drive
untts in ouler sndds ab resr axle heusing,
e ﬂ.]uipl.ﬂ:d. wilh disc type brakes Tha
dise brakes opernte in & dry compart-
ment within the axbe housings on some
recicls, while other models are aquippad
with wet type brokes

All pther modaks are equipped with in-
ternml e nriing shisn type bralkas
located at the axle wheel ends

SHOE-TYPE BRAKES
Al Models So Equipped

171, ADJUSTMENT. Raise and block
TeRr of tractor @0 rear wheals are off the
proaund. Bemove adissting cover (11-Fig
1682} and, 1.I..5|.|.'|H a serewdriver o gd-
justing tool, turn star wheals (3) until

Fig. T8I —Maapie wihes oi-
e and play with 8 o¥al in-
Aol d@ Ehown o cheok
and adpei plamedary carder
Baanmg predord. Seler o k.

shss contact brake drum. Back off star
whatrls an equel amounst watil drooms ane
free and bralo: pedal free travel is 25 mm
(1 inch) measured at pedal pad.

Latch brake pedals together, then
chieck for uneven brake application, 1f
nncesaary, loosen beake adster on side
that is tight until brakes apply evenly,

172, OVERHAUL, The brake drum
1—Fig 162) can be retenved after romos-

Fig. 1E2—Expladed wew of
ahow amd oviam Iype brakes
e an 4l madaly arcapd Or.
chard modals and MEHD

o dypa shown in Bg. 161

1, Hrake dnim

2 Apchar soings
ekl

# Adjosier

b Ak

B Archar zirm

E Erache ahosss

T. &djmider spring
larargal

A Hididdown il 10 Backing plaism

Flig. T63—Exploded view of
vy Eppe dife Beakes ured on
sovn Drahand modaly, Lafsr
rohard models and &l
MIZE0 models are squlpped
with wel ryps brakey ag
Shawn i Fig, 764
1. Aobapting dis=
£, Linad cesen
1. Mgk sl
4. Soal
8. S £1
6. Sariny
7. Hrake lewer
8. Adjusting Boch
A Adusing meil
10. Arsks med
12, Crrsa gl
13, Hrekn pedal
. Thiemy
16 Broks pedal
5. Buskdag
5T, Thras! waaber
BN Panriseh Revar
280, Paa|
1. Byrimg
21 Lakch
2. Lirk
25, Astanting dise
24, Dial balls
27, Mebury speings

W hrake opavshiall

MASSEY-FERGUSON

ing the rear wheel and the two drum re-
taining serews. Remove shoe retaining
ping and springs (8), anchor springs (3}
and brace (4). Lift off shoes (8} with ad-
le.Et-H‘ (3 and spring (Th

To vemove brake curmshaft (9), digeon-
nest brake rod and loosen set serew in
brake lever (14), Withdrew camahaft
from brake lever and backing plate (105

T reassemble, reverse the dizassembly
procedure. Adjust brake rod length =o
camebafl contacts, but deoes mot move
brake shoes with pedal fully up against
its atap. Adjust brake shoes as outlined

tn paragraph 171,
DISC-TYPE BRAKES

All Models So Equipped

173, ADMUSTMENT. Te adfust dis
brakos, frst make sure both brake mods
(10-=lig. 1630 are adjusted bo equol
lengihs. Knise and supgort rear of trac.
tor so rear whesels are off the ground.
Turn brake adjusting nut (8 at eesch
brake lever (T) until brake pedal free
pley is 635 mmy (2- 12 inches) measurod
at pedal pad

1L, Adpialing boesr
1. Spring

LY 5 e
14. Lawswr
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Lateh brake pedals togethar and read
teat tr check for wwewven brake applice-
tion, If brakes pall to one side, equalize
braking action by turning brale lever
adjusting nul counterciockwlise on side
that pu'lln

174, OVERHAUL, To remove disc
brake assemblies, first remove complete
axle housing assembly as autlined in
paragraph 67, Bomove brake acluator
asscmbly from left-hand  skde. and
remons actustor nesembly with differen:
tial lock mechanism from right-hand
gide. Bemove retaining screws and
withdraw differential earriar plate
Hemove hrake components from axie
howsing keeping parts in ordar toensare
correct reazsembly,

If brake parts and compaetment ane
couted with oil on models coquipped with
dry brakes, make certain that necessary
ol ssals are renesaed before rerssem-
bling brakes Tnhook springs (27—Fig
163 ar 164) and examine actuator unit
(25) and balls {26) for wesr or pitting
Groove depth In wet tvpe friction dises
(2—Fig 184) ia approsimately 0.3 mry
GE0LE snch) when new Friction discs
should be renewed when worn to the
print that grovwes begin to diappear.
The intermediate plates {281 should be
renewed wheneyer friction disca are

To renssemble hrakes, revepss the
removal procedurs while noting the
I'l;i||mu‘i11|; J:pci:iu] instructions: On wet
type brakes, dip frietlon disca in-
termediate plates and actuator unit in
clean tranamission ofl prior to
reassembly. Two friction discs and one
sgparator plate are installed on
planetary stde of brobke actuator unit
and remaining dises and plates are in-
stalled on differential side of acfuator Be
sure that |:||_:| af rubber haot (4) is seatad
cormetly in groove of actuatar rod (35 and
that garter spring ia in proper position,

Adjust bruhes as outlined in paragraph
174,

POWER TAKE-OFF
(LIVE)

QUTPUT SHAFT
All Models So Equipped

176, To momowve pta ouiput shatd
(11—Fig. 166), first drain oll from dif-
ferential housing Remove pto shield and
retainer plote (18) from rear of housing:
Withdraw shalt, rear bearing (135 and

Fig. 18i—Espladad viow of
wel oisc hraked cded o
some Orehand madels and all
MF250 modeds, Txcapd far in-
1mmphnﬁa}.mﬁrm
Elg. 163 for lagend.

12, Rutaleot plite
1%, Sank coesr

seal howaing (14) 25 an sssembly, il seal
(16 nnd rear bearing (13} can be renewed
at this time.

(utpist ehaft front needla bearing (10)
can bz renewed after first remeonving dif:
ferentinl azsembly ae outlined in
paragenph 158, Remove bearing rear
ward, then use appropriaie size step

Paragraphs 174-175

e
o

N
\
Y

T

plate and driver to install new bearing
Flush ta alightly below rear facs of hous.
ing hare. Bofer to paragraph 176 foe
renewl of ground speed drive gesr (8)
amd hun]'iing (4.

T reinstall output shaft, reverse the
removal procedure. Be suee to lubricate
oil seal pnd “0 ring daring assembly.



Paragraphs 176-181
GROUND SPEED GEARS

All Models So Equipped

176. To remove ground epeed drive
gear, deiven gear (B—Fig 1651 and
busshing {9, first remove pto cutput shaft
az sutlined in paragraph 176, Remove
hydraulie lift covor s8 ootlined tn
paragraph 207 or 206, Remove lndraulic
pump as outlined in paragraph 229 or
226. Remowe retaining snap ring
(31-Fig 156) and slide drive gear (30
T bevel pinion shaft, Remeove plo shift
cover Hi-Fig. 166), then slide drven gear
) frward out of bashing (%),

T renew driven gear bushing (9
remove differential assembly as autlined

in parageaph 158, Drive bushing forward
froan housing bere. Install new bushing
s fromt (ace of bushing is flush with in-
ner end of chamfer in housing bare,

Tb reinstall gears, reverse the removal
prasedire

PTO MAIN DRIVE GEARS
All Models So Equipped

177, The pte main drive gears and
clutch are ineluded in the tranamisalon
drive train, Refor to approprinte
tranemission and clutch sections for
remioval and cverhanal.

INDEPENDENT POWER TAKE-OFF

OPERATION
All Models 5o Equipped

178, Some tractors may be eguipped
with an independent pto which iz driven
by a fAywheel mounted “Split Tergue'"
cluteh and controtled by & hydrawlical.
Iy actusted moltiple dise cluteh eon.
Luined in differential housing The pio
front drive shaft ie splined tnte hub of
the “Split Torque™ cluteh cover and turns
vonbinuously when englne bs running.

The pto control lever is mounted on
lefi-hand side of cover of differential
housing. Moving lever forward disen-
gages the hydraulically actuated multi-
ple disc clutch and engages the pio
brake Moving lever rearward relenses
the hydraulic brake and engages the
multiple disc pto clateh.

Hydrauli¢ pressure (o actuate the pto
¢luteh and hrake ia [:lt'ﬂduuud 11].' the au-
ilinry gear type pump which wlsp pro-
vides prwer for the Multi-Fower clutch
andor g lisey hydraulic aystern if trac-
tor is si equipped,

OUTPUT SHAFT

All Models So Equipped

179 REMOVE AND REINSTALL.
T rermarve oatput shalt i6<Fig, 166, first
drain 0l from diferential noueing
Hoemove chiald and retamar plate (17)
from rear of housing Withdrow shaft,
rear boaring and eeal assermbly rearward
fromn houging

Inspect all parts and renew as
necessary. Renewal of front needle baar
img (Tr requires splitting teactor and
removing pto clutch sssembly as put
lined In paragraph 180,

To

To reinstall, reverse the remaval pro-
cedure. Lubricate oll seal lip and "0
ring hafore installing

PTO CLUTCH UNIT
All Models So Equipped

18D, REMOVE AND REINSTALL,
To remeove the pto clutch and valve
assembly, frst split tractor belween
transmission housing and differential
honzing and remeve hydraolic pump
resembly as outlined in paragraph 223
or 225, Withdraw eluteh unit firom dif-

Fig. 1 wew of
fFpfcal péo oidgud afafl sng
meEociafted parts wred an
mocksls equipped with b
depandent pda,

L. Ehifl lavse

4. Shift cowwr

A. Tetent plisger & spring

& Bhif wrm

B "Y' rdng

B Chespar shafi

T. Bizirin

E I'.“anrl.'.v.lu- el

B Bheirrn

B, Cluich ansy

Fi, Hagp ring

13 Bearing

13, Beiwitl relaimer

14. Mata] phisdi]

15, T4l nd

18, “LI" rirg

17, Réliiner pluin

18 Bhait oo
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ferential housing
Reinatall by rversing the removal pro-
E'Edun:.

181, OWERHADUL. Ta disassembis tle
removed clutch and valve unit, proceed
a3 follows: Remove snap ring (16—Fig.
167) and thrust washer (15, then
withdraw control valve housing (14) with
braka cylinder (200 from clutch housing
(11 Brake dizc (12) 18 retained to clutch
housing by two pins (100, Unbolt and
remave brake cylinder (200, piston (18)
and wenr plate (17) from valve housing

Hemove snap ring (1), retainer plate
2}, friction plates (3), wave springs (4)
and drive plates (50 Lift it drive hub
i), Remove piston {7 and seal rings (8
and 9],

Withdraw contral valve spool assembly
iFig. 168) from housing (8), Unseat inter-
nal snap ring (5) Lo separate valve eponl
16} from plunger (21 Mote that spacer
ball i4) is avallable in different diameters
nnd ig used Lo establish collapeed length
o comtrol valve assembly Recommend
ed valve length iz 102.36-103.12 mem
(4,030-4.080 inches) measured as shown
at (L—Fig 1649,

Renew clutch plates and discs if they
are exceasively worn, distorted or show
gigna of overhaating Measure free
neight of wave springs with springs lay.
ing on & flat sarface, All springs should
ba the aame height within 005 mm (0,020
inchl

MOTE: Mew friclion discs should Be
scaked n clean irensmission'hydraulic o
for 30 minutes belare instaliation,




SERVICE MANUAL Paragraph 182

T reassemibe, itestall piston with new
senl Fings into housing. As an aid inin-
etalling piston, three or fowr pleces of 4
mm (318 inch) diematar rod (Fig. 1700
can be inserted into clutch housing to
gerve as alignment guides for piston.
Place drive hub in housing, then alter
nately install drive plates, wave springs
and friction dises making sure that a
drive plats is installed frst against
pigton. Push down on chutch pack tocom-
press wave springs, then insert two small
diamatar pins into clutch housing oil
hioles as shown in Fig 171 to hold clutch
pack partially compressed. Install re-
taining plate and enap ring. then rememe

1% thve @asembly pins from clutch housing

4. oil holas
Inetall seal rimgs (13—Fig 1671 on
i 3l clutch housing and lubricate with
15— hypdraulic oil. Inatall walve housing (14},
thrust washer (15) and snap ring (16
Fig. T67—Exploded view of indupandant plo muftiple :L“hf-“""‘" and "T“"""_“‘&*‘“"" Al Assemble brake piston (19), spring (18}
L. Snap miag 8. Drive s B ACkmE R, e oy g e and oy linder (200 Position wear plate (17)
[t e i o i B e ek il iy Tt R
3 i g T 1 Toront oot 2 e e cylinder assernbly using a new 0" ring.

132 PRESSURE TESTIM(:. Powar
for the ipto clutch and brake is supplied
by the gear type auxiliary pump which

B ~1 alse supplies the Multi-Poser transmis-
gipn clutch andir guxiliary hydraulic

gystem Il so eguipped. Refer to
i paragraph 232 for auxiliary pump serv-
e infirmation.
-

F3

Fig. 170— When inetalliag pio
cluich plefon, pevers! 4 me
(216 fia ) aiRmElar Foca can
ba fnserfed lait cleleh hoc-
feg aw afown to hels #iigs
pitdan in hoauaing,

Guide Fim

Fig. 181—Espioded wiow of independend pio cos:
bral walie Sssombly.

t, Neinizsr cap

2. Mg A Valea apesl
1. Sorag 7. {preerier
4. Bpposy hald 4. Howiiig

£ Brap ricg % Mg

| |. i
k -
Fig. 188—Colispesd fungih (L} af e contnod vaive
shculd be 102, 30180, 13 mim (4. 030-4. 080 knohos)

messured a5 shown, Langth i3 adjusied by Instay-
ing & oWl renr Siamaner Spacar Dat.

T



To check pto clutch pressure, fiest

operate tractor antil hydravlic oil
ternperature (2 S0°60°C (120 140°F)
Remove presaie test port plug from pto
shift covor and install a 4000 :Pa (600
L pressure gage in test port a5 ahown
in Fig. 173 Btart engine and run at 1600
rpm, then meve control lever to engaged
irear) position. Pressure gage readiog

Fig 172 —Esplfoded viow of

dpto elurch preseure regu-

bding vidve and apocisded

parts, Mulli-Power £hiff com.

irad et (I S0 eguipped) is

algx localad i the waho
L

Ii [mpmit shatl recsines

L {sanhet

4. Pricauirs fme

4. Pittiag

& "7 Fligg

& 11" ring

g Mlislti-Pawer shid vals

- Wabva tadly

O Promsna regelating valic
10 Bprirg
i1 Gr:lh.:
1% Flig
1% Dainmd saay,

Fig, TH—Comnect Arédadine

gage in test poet ka Ipte shify

Giver a8 shown o cisiech
ragutaiing valw Braiaurs.

should be 1900.2240 kFPa (275-325 pai).
Move pto shift fever to disengaged posl-
tlan. Prezsure should o zers and
plo shaft should slop rotating in about
Five: seconds,

Il presure or pte operation is not as
apecified. remove amt overhaol pto con.
trol valve unit as outlined in paragraph
14].

HYDRAULIC SYSTEM

GENERAL
Al Models

1E4. Twa different types of lypdraulic
eystems have been used, and idantificn-
tion of the bype of system must be
eatablished before proceeding with ad.
justments or repairs, One type of system
hag & dashpot {1—-Fig. 174} attached to
the lift cover, and 1ift covar has casting

number IBEL 320 M1, The other type of

evabem does nod uge a dashpot (refer Lo
Fig. 174A) Either svsters may or may
nob have provisions for pressure control,

On all models, hydraulie LfE smtam
vonsists of & pto driven pistan type pump,
which is mounted within the differential
housing beneath the Life covar, and a

T2

single acting hydravlic celinder which
actuntes the mockshatt and life arme. 4
gear tvpe auxiliary pomp is optionally
pddod to supply cperating fluid to Muli.
Prwer clitches ipto clutches andior aus-
iliary hydraulic cylinder applications
Avxiliary pump is lecated directly above
lift eyetem pump, and iz driven by a gear
brain mounted to front of pamgs.

RESERVOIR AND FILTER
All Models
185. The transmission/differontial
lubrizant is the operating fluid for the

hedraulic svatem. Recommended fuid iz
Massey-Ferguson Permatran [T Oil.

MASSEY-FERGUSON

Manufacturer recommends renewing
lyydraulic oil after every 500 hours of
aperation, or pnnually, whichever comes
first.

The hydraulic pump strainesfiltor,
Ipeated in bottom of differential housing
{Fig. 176, shonld be removed and
cleamed after every GO0 hours of opern-
tion, Mete that oil must be drained from
hossing hefore removing filter Filter ole-
mant can be cleansd using solvent and
compressed Air Benew filter element if
damagad oF if it cannol be thoroughly
cleaned,

Eome models are alss equipped with
an avxiliary hydraulie Glter locatad on
left-hand side of the dillerential housing
Auxiliary filter element should be
refewed afler every 500 hours of
oparEtion.

TROUBLE-SHOOTING
Al Models

IB6, The following are symptoms
which may ocoar during operation of the
hydraulic 1ift system and their pasatble
enuzes, Use this infarmaetion in conjune
tion with the Checks and Adjustments
information to isslate the cause of the
problem before procesding with compe
nent dizassarbly.

1. Hitch will mot raise, Could be caemd

8, Leak in system. Remove responss
contred side cover and check far in-
ternal leakage,

b, Damaged, binding cr misadjwsted
canteal valve linkage

e Misadjusted or faulty servo valve
{pressure contrel units), or faulty
safety relicf valve (nonpresses
oomtrel uritsl,

d. Faulty hitch lift pump

& Lift links rafse unevenly or jeriy
Could be cavsed by
6. Valve sbicking in pump velve

chamber,

3. Lift links will not raise to full height
Could be caused by,

a. Transpart stop misadjusted,

B Contml valve misadpusted,

e. Control linkage misadjusted,

4. Lift links will not lower, Could be
caused hy;

&, Contral valve sticking.

b Contral valve misadjusted,

¢ Lift arms hinding.

4. Hitch lowers too fast with response
eonbrol at “SLOW™ pesition, Could be
caused by;

&. Response control misadijusted,

b Coniral linkage binding or
damagad.

e Fnulty dashpat (3f s0 equipped).

- Ermtic getion when opavating in drast
centrol, Could be cansed by
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a. End play in master control spring
b, Control linkage binding or
damaged.
7. Lift links creep down. Could be
I.'HI.I."'H'!I] il_'f':
g. Intermal leakage in oplinder, con
trol valve or vabve chambers,

SYSTEM CHECKS
All Models

1587, Bedfore bcgirmi.ng aystem checks,
be sure odl level is st full mark on
dipstick (5—Fig 176), and test syetem
oniy after oil hes reached operating
temperature of approximately 50°C
{120°F) Connect a GH00 kP | S003 ped)
pressure grEe (1) at test port (31 in 1if
cover. Move the responiss conteel lever (4)
te "FAST ' and the inner quadrant lever
Bl to “TRANSEPORT" If svatem is
pressure contrel type, malke sure that
teansport stop (T) 8 fully rearsacd
directly beneath “FRESSTURE" range of
inner quadrant. If system & honpresaurs
type, check that center of rear ball
holding transport stop (T—Fig 177115 11
mm {16 inch) from rear of quadrant
gtop, On all modals, cheek to be sure
lever friction springs are compresssd Lo
208 mm {13716 inch). This amount of
comprassion should permit levers to slide
frealy, but should held position when
relegzed.

plugs {1} snd pump Miter
o (2}

. Temi pore

4, Rempirse caniiol laver
A. 1l Soval dipeiick

. honer quedier eeer
7 siop

3. [ralt oontrel |eves

1EE, TRANSPORT STOF. To check
transport stop adjustment, proceed as
follwws: Bun engine at 1000 rpm and

m. P 7= Fimwr @f hpdraeic
covar with mounted
dashpot | 1} snd prossure con-
firod spmham,

L. Dsghped

2. Primgury cantro? valwe
1. Siandpips

4. Prossure vantrol ket

Flg. 1748 —Vraw of hydrauic

Iife covar wilhow! mourdod

dadlnpol [prossone combrod
mook showan)

L Werdisal lever

2 Divalt & poazian comiral rods
4 Rodala® gind

4+ Nlapiar cantrol apming ey
B Peewsing coategl hives

Paragraphs 187-188

muve . draft control lever to full “1TP"
poaition.

Il preasure control type, move inner
gquadrant lever (6—Fig 178) to “CONS-
TANT PUMPING" range forward of the
tranapart etap (T Seriba a line (L) sevoss
lift aem hub and lift cover casting. Move
inner lever forward in “POSITION' con-
trol range to lowar the lift links, then
mave lever back against the transport
stop, Measure the distance that scribe
linea ape soparated.

If nonpresaure aontral style, move in-
ner quadrant lever (6— Fig 177) fully
TP in guadrant past the transport

Fig. 177=View of conirols for models without
presaune conlrol. Reder to fexr for fests and ad-
Jusimands.

H. deper cuseranl wvar
T. Trinagsst slip

H. Drafl contral lever
A_Frietlen qpmag

Ta



Paragraphs 189-193

stop (7L Beribe a ling across 1ift arm hub
and 1ifL cover costing, then move inner
lever back to transport stop, Measure
distanes that seribod lines are soparated

On sl models, distance betwesn
scribed lines should be 3239 mm
(LE-5A2 inch), IF dimension 15 not cor
resct, adinst transport stop as outlined in
paragraph 197 or 204 before procesding
with firther testa,

1B, DRAFT COMNTROL. To check
draft control, run engine at low ldle
speed. Move inmer guadrant lever (G-
Fig. 170) against transport stop (7} and
operale drait control lever (B) to raise
the lift arms With drafi control lever
fullly "'UP", gage pressure shoulbd not be

i relief [or safet
ol Valva thauld not he anenimg Y

If lift links do not seove Lo Dail
traneport or throwgh full range,
transport glop may be adjusted incorrect-
Ly, lift cover taternal linkege may be
mizadjusted or contrml valve may be
eticking. If serva relief is opening, the
tranaport stop, Iift cover limkoge or
pressure contral valve (if 50 equipped)
muay be incarvectly ndpusted.

Prasition draft control lever between
the sector marks (M) on draft quadrant
whila learing inner quadrant lever ol
“TRANSFORT The 1ift links should re

Flg, T8 Avter i bexi for checking and adjusfing
imrapan abop. Frasur coalmd modal 5o,
L Seriae linss T, Trorspori

B Iarewr qesedrand 1o 4. Dewit oomirel losvar

Fig. 178—Wiaw showing sactor manks () on drarf)
eoairal qeadiand. Hater do tol for chacking ded
sdjualing dvaft comiral.

74

main al a midpesition with deaft lever
within 6.3 mm (14 inch) of sither sec
tor mark. If incorrect, refer to paragraph
108 or 205 for pdjustment procedure

1%, POSITION CONTROL. Th
chech poeition control, first wttach a fully
mapunted implament to 3-point linkage
Placa draft. control lever (B—=Fig 1761t
full “UP" position and responss control
lener (4] in 'FAST™ pasitisn. Run engine
at low gpeed and operate inner lever (6)
in "POSITION" conteol range to fully
raise and lower 1ift linke several times
[t must be possible te fully raise and
loweer 1ift links and to position them in
any intermediate sotting

Ef lift links da not reise or lawer fully,
perform the installed adjustments as
outlined in paragraph 196 ap 101, I[F1if
links ereep down then up again thunt),
imternal leakage is indicated in control
valve, valve chambers, pump pistons or
lift exlinder senl rings

Move inner gquadrant lever Lo
"TRAMSPORT” The Iift links should
raige ta Eransport position withouwt
reaching maximum evstem pressure. If
lift links do not reach trensport peeition
ar if maximum system pressure i ob.
tained, refer to appropriate pasagraph
186 or 202 for adjustment procedurss,

191, MASTER CONTROL SPRING
BENSITIVITY. Tocheck sensitivity of
control spring, fivst attach a fully
munted implement ta lowser links and
top link. Place (noer quadrant lever
BE—Fig. 178 in “TRANSPORT.™
Operate engine at low rpm and move
draft conteol lever (8) to raiss implement
to npproximately midpeant of lift travel
fimpiement must be clear of groumd)

Apply & doewnward furce Lo vear of im-
plement. Syetem should respond by
lowering implement slightly. Apply an
upward force Lo rear of implement.
Svatem akeuld rates :mp!rﬂnnnt as long
Az wpward foree is being opplied,

1. Adjusing wn
. Lomtrel epring
F E:rl'irl.' i

1. Fluegesr

E Dheprkaad #lig
F. Bt pmww

L5 Mulon phag
Lt Lt cower

LY Central beam
LY. Buskings

L4, Cleviss pecior link
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If system does not respond as de-
sevibed, control spring should be ad.
justed gs putlined in paragraph 184 or
201,

192. RESPONSE CONTROL, To
check aperation of response control, first
attach a ﬁllL}' mounted impla:mt,'.-nl;. tia
d-paint links. Plase inner quadrant lever
B—Fig. 176} in “TRANSPORT.”
Opepate engine at low rpm and move
draft conbral lever (B) to full “UF” poai.
tiom. Move response control lever (4] to
"HSLOW' position, then move draft con-
teel lever sapidly 1o full “DOWR™
poaition.

The implement should hesitate slight-
Iy, then lower st 5 moderate vate of
apeed. Place responsa lever in "FAST”
poaition. Hepeat lowering test uslng
draft eontral lever to raise implement,
then guickly move control lever to
MW position,

The implement should lower notles
ably guicker with response lever in
“FAST" position than previous check
with lever in “SLOW" pesitivn. I
respanss is not Bs deseribed, adjost as
outlined in wppropriate paragraph 200
aor 26,

183, PRESSURE CONTHOL. To
check operation of pressure control valve
{if g0 equipped), attach an implement or
weight tolift linke. Bun engine at 1000
rpm, move draft control lever (B Fig,
176! to full “UP" pesition, move innear
guadrant lever (8] te full “HIGH™ (con-
stant pamplng) in pressure control
range of quadrant and shserve prossure
indicated on rage (10 Pressare showld be
17230-1 7830 kPa (2500-2604) psil

Move inmer lever to full “TLW™ pogi-
tion and cbeerve gage reading. Pressure
should be B-500 kP'a (0.75 psil. Move in-
mer lever to just raise implament. and
place & load on hydraolic system.
Prezzure indicated on gage should nol
fluctuate more than TOD kPa (100 psi}
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with implement hebd st=ady al a selectad
hetght.

If pressures are not as deseribed, refer
to approprigte perrgriph 199 or 2068 for
sdjustment. procedure

ADJUSTMENTS

Models With Dashpot Mounted on
Lift Cover

i34, MASTER CONTROL
BEPHIMG:. To adjust master control
spring {8—Fig. 1801, disconnest contral
b (E ) owr top bink {depending on what
type spring head i8 wsedd from spring
head {1k I a clevis type head is wsed,
remdve bolte attaching clevie rocker link
(14 e 13t eover tﬂﬂt-‘ll:lg {11). Position
drafl conteod lever fully dan. Check for
end play in spring by pulling and
pushing on spring head. If end play is
presend, loassn aet serew (90 in side of 1ift
hiausing and pull back rubber boet () to
ecxprose pdjusting nut (43 Turn adjusting
prit fnto o oael of 160 cover wntil end play
i juat eliminated,

NOTE: End play will ba gresant if ad-
|usiing nut is either oo loose or oo tight.

If end play eannal be elimineted by
turning adjusting nut, it will be
neceseary Lo remove canbeel spring
assembly and check internal adjusbment
of spring as follows: Unserew adjusting
nuk and withdraw spring assembly from
lift cower. {irasp spring while holding
head and attempt to rotate spring on
plunger (Th Spring shouwld fit snuglhy
with no end play, but shauld still turn
with moderate elfort, If adjustment is in
correck, deive p'i.'n. (% out of head nnd
thread plunger into or out of head antil
end play 18 just eliminpied, Tighten
plunger further, if necessary, until slot
is alignaed and reinstall pin (21 Install
control spring assembly into housing
and turn ;l,-ﬂ,j:l.sl;ini nut until end p]ﬂ_',r i
just aliminstad, Install nyleom plug (100
and tighten set screw (),

195, INSTALLED ADJUST-
MENTS. The following adjnstments
should be performed with lift cover in-
stalled and trector operational. Ac-
complish the adjustments in the
sequence listed. Remove the responss
comtral cover plate from right side. Be
gura that oil is maintained at level af
lowest  thremded mounting hole for
respones  control cover making it
necessary to temporarily reinstall the
lower cap screw. Be sure that contraol
valve adjusting screw (4—Flg. 181} and
roller (3) are correctly anstalled. I
prassnre control type, adjusting screw (5)
shpald be thresded Dol vertbeal lever (1),
but should not contact diaphragm
plunger,

On all models, make sure it srme will
fall freely of their swn weight from
ralsed poaltion with engine aot running
and quadrant lever down. Bide ploy of
Lift wrms showld be the least possible
while still permitiing free movemant,
and is adjusted by cep screws securing
lifi arms to shaft.

Check control spring adjustment as
autlined in paragraph 194 and wdjust if
RBCESENry. Eat inmitinl position af
tramsport stop aod lever friction as
described in paragraph 187,

Conmect = 35000 kPa {5006 ]'hsi!-
pressure guge to port in lift cover as
shawn in Fig. 176, Attach an implement
ar 400 Kg, (800 pound) weight to lift
links. Dporate sngioe and raise and
lorwer weight several times to expel air
and warm il to ahoat GO°C (120°F),
Lower 1ift links and stop engine,

196, CONTROL VALVE. To pdjust
comtral valve, first move both quadreni
levers to “TRANSPORT' position.
Then, install & wedge betwoen dashpot
piston rod and collar s shown in Fig
162 to hold dashpot and linkage in
neutral position during adjusiment,

NOTE: Be careful when positkming
wedge and do nol gislodge roller [3—Fig.
181] from comtrel lever, or vertical lever {1}
from its pivot pin.

5

Flg. 181.—View of T bousing

2. Dasitped, plurgar

3 Noller

4. Comiral walen sedjamting
[

5 Fressow conirel
Eaphioge
udusting sorew

B Frasume ooifimal
dophrngm

Paragraphs 194-197

Start engine and run at low idle, move
dralt eanteol lever fully down and turn
adjusting screw (d=Fig, 162 INTO Jever
until Hft links just hegin to rise, Turn
adjusting serew COUT after links are just
azonve horizontal =0 i links stop rislog.
This will synchronize pomp control
valve and intarnal linksge at neutral
position. Push the contral lever (with
roller) forwnrd to lowar if lift linke raiss
ton high lnbove horizantall, then read-
Just serew (4) Shut off engine and move
drafl cowtral bever to “TRANSPORT,”
then remove adinstment wedge (W

187, TRANSPORT STOP. Adjusi
transport etop with weights atill at-
tached to lifk linka, Bun engine at idle
gpecd with draft control lever in full
“LTP™ poaition

On menpressure contrel madels, move
inmer quadrant lever past the transfor
stop braczet full up on quedrant. Be sure
reliel valve s opening, then seribe lines
across lift arme and lift cover (L—ITig.
1A% Move the inner quadrant contral
bewar (position contrell down toward

Fig. 182—A wadlge (W) must be plced batwean

deshpor piatow rad S0 SoNar & Bold Wakage in

meure! durkng comiral valve sdiusdmand, Refer do
berd for adjostsenl procadens,

2. Deshpet plusger
4. Cordral valve

ailiriEg fine
G, Pressurs conboes 10, Dreshpat gubide sorae
11, Fol arrme

ARG AT

Fig, 1ET—Scrte Maer (L] o Wt caver (7) and i
amm () are uged wien ARG SMMEART HOR,
Rafer do bt

75



Paragraphs 198-201

transport until senbed lines are 3.2-3.9
mm (VBE-6MA2 inch) apart. Adjust
tratapoert stop ba hold eontral leray at
this point on quidrant. If stop adjust-
menl s impassible, lift eover internal
linkage may be incorrectly adjusted,
demaged or binding. Check linkage
through right side opening. Alzo check
relief walve operation throogh this
npEmIng

O pressure control models, move in-
ner gquadrant lever into “CONSTANT
PUMPING range at “"PRESSURE”
control gide of transport stop, then seribe
4 line (L—Fig. 183) across lift arm and
lift eover hub, Move lnner quadrant
lever to "POSITION™ shde of transport
stop, firmly againet stop pin. Measure
distance between the seribed linee I not.
within 3.2-3.8 mm (LE-5/32 [nchl, busen
control guadrant mounting balis and
move only the inner guadrant ta cormset
the seiting.

198. DRAFT CONTROL, Adjust draft
contral as follows: Bisconnect top link,
bt leawe weighl ar implement ptiached
ti Lovivey links. Run engine at idle spaad.
Move inner quadrant lever o TRANS-
PORT" pesition and move draft control
lever downward until weight just begins
to fall. Pogition draft lever so waight re-
mains suspended in approximately mid-
]Ilu':ljnn.. then note bocation of lever. IF

Fig. 1fd— Winw of /esponss control oy
mar el (Rl plenger (2] el ssvew [11) ard
daaipal Frousing | 13).

Fig. 186—Waw af J-poind il

covrinols Far msadels By

vl prasiure confrol. Con-

recl FE000 kPa (RDOD pai)

Fresaire gage (4] Bl W oover

Pt (5] fe check syslam
Griure.

Semar marks

Diraf! cankrod inear

Erresy il i bevet

Trarepot siop

Pl ipd Ry

Ham

| pat
Remponex cunina! voks
o

=l e i i

draft lever iz net within 6.4 mm (1.4
inchy of secbor marks (M-—Fig179),
fpnsan gorews Bafuring dra.'ﬁ'. quudrmﬂ:
and relecate gquadrant until sector
mearks are correctly located, Tighten re-
ta:ill.i.ng BCTEWS, then recheck 3;|:|ju3|_-
et

158, PRESSURE CONTROL, To ad-
Jjust preszure conbrol, procesd ps fllows:
[eplement or weight most be attached
Lo Jit links and pressure gage connected
to lift cover as shown in Fig, 176, Run
engine at low speed and move draft con-
tral lever fully “UP" Move inner
quadrant lever forward as far as poss
ble, then move lever rearward into
“OONSTANT PUMPING” and note
pressura gage reading.

I pressure is not within 17240- 17950
kPw (25002800 pail, move inper lever
Tully down nnd adiust pressure cantrol
valvi: tubs Taccessibie through responss
cover openingl Turn tube clockwise to
increase, or aounierclockwise to decrease
pressure to recommended setting.

When pressare ia within limits, turn
prassure control adjusting serow (5—Fig,
161 clockwize wutl] wertical bever (1)
begins o pulsate. then turn screw
eounterciockwise until pulsating stops
and presaure doe: nob Ouetuate mors
than 700 kPa (100 paiy,

Frg, 185—The mesier comiral
spving i¥ focated in roar of
fpdraunc MF cowar,

b. Lt paver

2. Mplen plug

o
A A, B gbEs

4. Urrerioaed

. Phingir

6. Spring seal

7. Cantrol spring
B. Aeusging paui
A Cauer

! I= 10 Spring hasd
g Al 1L P
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200, RESPONESE CONTROL. To ad
just respunse comtrol, Joosen plunger set
serew (11—-Fig, 184], push rod (B} down,
then retighten set serew to hold rod in
place. Move the response conteol lever
to “FAST” position, then reinstall
responge fite cover (without outer caver)
onta housing, Move response eontrol
bever to plece it about 6.4 mim 14 nch)
From “SLIW™ position, Remove accoas
plug from side cover. Insert a wrench
through access opening and loosen st
seraw to allow plunger to release and
cantaet response lever shafl. Retighten
sk serew, Install accese plug and auter
COIW BT

Fill housing to full mark on dipstick
with recommended oil. Start engine and
raige and lower Iift links several times
uzing draflt sontrol lever to purge air
from dashpot. Check for proper opera-
tion of hitch,

ADJUSTMENTS

Models Without Dashpot on
Lift Cower

201, MASTER COMNTROL
SPRING., To sdjust master control
spring (T—Fig. 185, disconnect apper
link comtrol bagm from spring head (100
Pasition draft control lever fully down.
Check for end play in spring by pulling
and pushing on epring head. If end play
is present, loosen set screw (Ahin sidea of
lift housing and pull back rubber boot
(9 to expose adjusting nut {8). Turn ad-
Justing mut tnto or ot of WY cover until
end play is just eliminated.

MOTE: End pay will be present il ad-
justing nul is either Loo koose or too tght,

I emad play canned be eliminated by
tarplng adusting nwt, it will be
necessary L remave control spring
asserbly and check internal adjustment
of apring as follows: Unscrew adijusting
nut and withdrow spring assembly from
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lift cover. Grasp spring whike halding
head and attempl o molate spring on
p]'nngn::r 1B ﬂpr:ing shonld fit .-mug'l}-
with no end play, but should still turn
with moderate effort. If adjustment i3 in-
corvect, drive pin (11 owt of head and
thresd plungsr into or out of hesd until
end play iz just eliminasted. Tighten
plunger further, if necessary, until slot
iz aligned and reinstall pin (11,
Reinstall contrel spring assambly in-
to Jift houszing and turn adjusting nat (5)
until and play iz just eliminatad. Install
nylon plug (2] and tighten set screw (31

0%, INSTALLED ADJUST-
MENTS. The following edjustments
shpuld be performed with Lift cover in-
stalled and brackor -:lpl.—ru.lmnuE. A
complish the adjustments in the
ssquence listed, Maintain ofl level at (he
lawest mounting belt hoele (5—Fig. 187)
af response contrel eover plate. Cannect
f 39000 kFa (5000 psik pressurs gage
(4—TPig. 1B6) to test port (B) o Lift cover
az shown,

Hemove response control cover plate
and check that diaphrogm sdjusting
serew (1=Fig, 1870, I 20 equipped, has
at lepst three thrends extending thraugh
digphrigm lever (2] for am imitin setting.
Ee sure ail iz fa lavel of lower hall hale
(6L

Check to make sure 118 arms fall free-
lyr of thair oam watght from resed past-
tiem with engine not running and
quadrant lever down. Lift arm side
clearance ia adjustad by cap screws
seruring lift erms to rockshaft, Check
teanaport stop initinl sctting es cutlined
in paragraph 187,

Attaeh an implement or weight of ap-
proximately 400 Kg (900 pounds) to lift
arms. Temporarily rmeinsipll respomse
contral side cover, then run engine and

Fig, AT—Access 1o innemal Mekage adjvstment
painm @ ahiained o contral cowar
apaelag. O should B af leved of hobe (3L
1. iHaphragm ocoussing

L] :Ir::::rlgn Lnwmr

4. Baspanen vulew livis
£ Vertleal lpver

riize and lower [ift links several times
Lo expel air and warm oll 1o abeat 50°C
120°FiL

203, PRESSURE CONTEOL. Run
api'i e at 1500 rpm and move draft con:
trol [ever to full “LUIP" position. (n
madels with pressure control, move in-
ner quadrant lever to YEOMNSTANT
FUMPING' position and abserve
prameure indicabed by jage (d=Fig. 166}
Cn models without pressure contral,
mn immer lever prst the transpart stap

Fig. 788-=Viow of cowitals for
mendols withoul pressure Gomn-
trol Secior marks (M) ard
scribpd finas (L) ane uned
whon adivating conired

imkage. Aofer fo faxk

| Dol pusind oo

2. inrer gusdrace lever

1. Trarspaort slop

4. Frction spring

5. Ohp Eiers

fig. T#—Freasurs 3 ad-

justed wilh BerewEdrivar

threugh red bBod Male

tranziar ph: (4). FReder e
{§

Paragraphs 202-203

(3—Fig. 184 and shserve pressure
reading. Pressure for all modets shoald
ber 17240-1T0E0 e Pa (2600-2600 pei) and
should not fustnaie mere than 700 kPa
(EO0 g1,

'I;I"|'.-1'v|;:551u1'n flnctuaies more than T
kPa (100 psi), adjust dinphragm serew
i1—Fig. 187 as follows: Stop engine,
move guadrant inner lever fully down
and remove respanss contral side covar.
Turn dinphragm adjusting serew aur Yz
turn 'l'|:~111]1n|'r|.ri.|_'.-' inatall TESQONST con-
il cover and repent pressure check. Ad-



Paragraphs 204-207

Just as described ¥ turn at a time until
prasaure fluctuation s eliminated.

If maxbmum system pressure (5 not
within specified ranga of 1T240-17950
kPa (2504-2600 pai), adjust maximum
pressora satting as fellows: Plase innor
lever fully down on quadrant. Eemove
renr cap serew from lransfer cover
(3=Fig. 184 and uwse a serewdriver
through beli hole In cover o turp
presgin adjusting screw as necassry,
Each % torn of serew will chango
pressure approsimately S60-TO0 KPa
(50- 100 pat). Retnstall transfor cover re-
taining eap scrow and rechech for cor
rect pressure

204, TRANSPORT STOP. Ts adiust
tranaport stog {3=Fig. 188 or 188 run
enging ot idbe speed, With impleosent or
weiphia attached o [HY nls, move dratt
contral lever to fully “UP° position,

O medels withoul pressure control,
mave inner quadrnnl: lavar paat
transgpaort alop bo “DONSTANT PUIMP.
ING." Beribe Lines (L— Fig, 188) across
1ift arm and i} cover casting. Move in-

Fig. 150—lew af ragan i confrol sido cowr sk
Birdi? Sovar rewaoved,
L Reaparm o irgd Jegr

A lmaci plaim 5. Heimiming seves

Fig. 1581 —Anmiere rofer from fop of cominod sl

fawnr (2} bafor: removing M cover, and be sere

wariical fevey (T] g located to resr of valve fover
wirem reinsialiing MY cover.

78

nier laver downward an gquadrant
towards the transport step until the
seribed lines are separated 3229 mm
(1/B-BA2 inch). Adjust the transport. stop
bo bold the lnoer lever at this point. If
necesgary, the guadrant retsining bolts
can be lpasened and inmer quadrant
moved for additionel sdjustment.

Ol pregewe sontrol modals, move in-
ner guoadrant lever to “CONSTANT
PUMPING"” on pressure side of
transport stop. Scribe a line acrosas Uit
arm and Vift easting (similar to L—Fig.
183), then move inner lever to “POST-
TION™ side of trunsport stop, Measare
the distance that seribed lines are
separated. If separation is not within
rapge of 30.39 mm (18-5:32 inch),
loosen cap serews saouring quadrant and
nsove inner quadrant only to obiain cor
rect settang.

205, DRAFT CONTROL. To adjust
draft control, disconnect the top link, Tt
lenwve implement or weights attachod &o
lower links, Bun engine at low speed,
place inner gquadrant lever at
“TRANSPORT and move draft conéral
lever downword on guadrant wntil

MASSEY-FERGUSON

welght pust baging to fall, Position drafi
contrel lever in quadrant where weight
refmeing suspanded in midposition and
meale loeation af draft lever, 1f lever {5 naol
within 6,4 mm (L4 inchl of sector marks
M—Fig. 186 or 188), loosen scrows
[B—Fig, 188) securing drafll indicating
guadrant. Move draft guadrant while
holding draft lever until sector marks
altgn with levar, Be carefiul nod ta move
innaer quadrant indicator while making
this adjustment.

206, REEPONSE CONTROL., To ad-
Just pesponse condral, fret remoyve cuter
cover from respomse contral side covar,
Place respomse lever (1-Fig, 193] 6.4
mm {14 inch) from “SLOW" pesition,
then lossen retaining sorew (30 Move in-
ner plate (2] until cam block contacts tha
“slide™ valve lever (hcated inside hous-
ingT an pLIJ'I:'li:I-]. 'I":Ight&n retmning seraw
tn eesure the adjusiment,

LIFT COVER

Models With Dashpot Mounted
on Cover

207. REMOVE ANMD REINSTALL.
To remove hydranlic Lift cover, frst
remave seat and seat frams, Diaconnest
pper Lift links from lift arms and
remove center link. On models 50 equip-
ped, remove control boam from control
spring hepd (2B—Fig. 1921 On all

Fig. 18 —Expicdod view of hydrealc W covor, masier contred &pring, reckshals, (1 opindor and

associahed pavTs.

L. Bushirg
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Apring 11 Lawk =i5p
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madelz, drain hydraulic system fluaid
down unti] response control side cover
can he vemoved Reaching theough sida
cover opening, epread pump eontrol
valve lever arms (2=Fig. 191 and
remove roller. Remove bransfer Tn]:;i.-a o
auxiliary valve, Remove lift cover
maunting cap srews, then carefully
remove cover using o suitable hsist,

When reinstalling lift cover, it is
recormended that two guide dowels be
installed Lo aid in aligning cover with
differantial housing. Be sure to guide the
hydeaulic standpipe into Lift pamp as
cover 18 lowered onto housing. Be sure
vertienl contrad lever (1) iz loeated to the
renr of conbrol valve lever (2 REelnstall
rollar 1n eontral valve MM.TLEBLEH Lift
cover cap serews to 75 N - m (55 fLohal)
torgue. Complete installation by revers.
IME the ramovnl pnm:r_-dum.

208. OVERHAUL. To disassemble,
first. unscrew control spring adjusting
nut (4—Fig, 192 and withdraw control
spring assembly from lift cover. Kemove
deshpot sssembly (Bd—Fig 1941 If
aquipped with pressure contval, remove
digphragm {52}, pressure control valve

Flg, THd—Expioded vhew of
Apdrawiic WY condrols,

L Drall cenlral E.unl-ml.
2 Dwaft contral bewer

3 Pedition earlml liwar

4 Poaition casbrel qoadrani
B rimg

B. 0 rimg

T Bagpperd

B Hail screw

B Powd s garfrod shall

10 Falkrrs

i1 Drall coodral shafl

12 % nng

(51) and pressure control lever {455
Remove adiusting bolé (48), Remove
return spring CiH). Remove set screw
(B=Fig. 194) securing control quadrant
in lift eover. Hodd droft and position
lewers (37 and 40 —F':ig'. 1821 away from
guendrand cames (32 and 33), then remaovs

Fig. 153 —Expladad wew of hydrauic it intensl cormin Bakage ussd on modses

o B e

AL. Piect shall

a2 Pk conbral sam
4. Dendt cmbrod cim
3. Sty s

A4, Dirmét cvsberd eed
3. Raller

B3
Fr

il oonie leves
lura spring
&, Poslthon, il justing

A, Prsd b panitrod Wresy
4. Piegt vk

with prossure
coafral. O models withoet pressune cordrol, Hems 45, 48, 57 and 52 ane mod used.

47, = t inckel
4B Bpriegs i I'!rﬂ:"lﬂ;n.ﬂiﬂ bl
#3, Vertkwl lawar & 0" plig
4. Al ol EETRAR o5, Weabear
b Preeswom cantrl b 51, Pressara cominl valee
b6 Prasarne oomingl 5% [Hapkrigm Leey
adjegiing 83 Dashpat

Paragraphs 208-209

quadrent azsembly from 15t cover, Cam-
press springs (42, then instail cotter
ping through holes in ende of spring rods
to hold springs in place. Reameve bolis
securing suppart bracket (471 o cylinder,
then remove vertieal lever (430 with con-
trol levers and support. bracket. Remove
set sorew (0, then pull pivot shaft (31}
from cams and 1ifi cover. Hemave con-
tral cama (32 and 43 with rods and
aprings.

To remaowe reckehaft (16—Fig. 192} and
lift evlinder (23}, first remove [eff-hand
lift avm (18], Slide shaft with vight-hand
arm out vight side of lift cover. Remove
bushinga {15} and 07 rings (14)
Rermeve rochehaft sem (1590 with rod (200
from lift cover. Rermove stud nuts secur-
ing iift eylinder and remove cylinder
from lift heusing. Remove piston from
cylindar,

Inapect all parts for wear, seoring oF
other damage and renew if necessary. Be
gurg Lo renew all 0" rings.

Tao regasemble, install cylindey on 1ift
cover aml tighten stud nute mearest
fromt of eover to 197-257 I+ m (145-190
fi.lbe.} torgue and note nearest rear of
cover to 272-33E W - m (205-245 fi.-lbs)
torque. Stagger piston ring end gape
apound piston, then ues a suitahls ring
compressor to Aassemble pisten in
cvlinder. Install rockshaft in lift cover
aligning master spline on shaft with
blind splines inside rockehaft arm and
lifl arms,

Beinatall control linkage by revarsing
the disassembly procedure. Adjust cam
pivot sheft (31—Ig. 1980 to obiain
minimom  ameunt of gide play in
linkage, but cams zhould move freely
without binding. Adjust linkage ae
outlined n paragraph 201

209, DRAFT RESPONSE DASH-

POT. The draft respones dashpot
assembly (53—Fig. 193) attaches to lever

78



Paragraphs 210-212

bracket, and can be removed after
remaving [t eover as sutlined m
peragraph 207.

To dizassemble the dashpot, loosen nd-
Justing sereow (18—Fig. 106} and remee
sjustment rod (200 and spring (195 In-
vert the housing and remove plunger
(174 needle (15} and spring (14), Depress
piston vod & guids (81 and remove snap
ring {7), then remove spring (31, piston
(L0 and spring (11 Expansion plugs or
izicte {121 can be removed from hmt:.r if
renewal s indicatel,

Axsembie by reverging the dizassam-
bly precedure nsing Fig, 195 as a guide,
Adjust as putlined in paragraph 200
after tractor is aesembled.

210, PRESSURE CONTROL
VALVE AND DIAPHRAGM, The
pressere conbrod walve shown expisded
in Fig. 198 serves the dual purpose of
providing pressuee relief for the main
hydraulie pump during normal HpEEd-
ticn and providing weight transfer for
added traction when using some types
af pulled or mounted implements.

Pressare line (2] is connected to wald
ed teeblock in standpipe, apd ram
evlinder pressure acts againgt aerva
piston (7)) which iz held closed by the
varinhle rats spring (3, The epring i
compressed to the maximem when inner
quadeant contral lever ia in “POSITTON
CONTROL” or “"CONSTANT PLMI-
ING" pogition, and is relessed at o
unitorm rate ag lever 5 moved 1o low
end of “"FRESSURE CONTROL" sector
L‘rFl'll.:I&d.I!'BJ'It- Whien e vinlve b ooy-
rectly pdjusted and sperating property,
pressure in the ram eylinder creuit
ghould be 140276 kP (20-40 pat) with
inner quidrant control lever at exire s
FLOW™ end of quadrant and should in-
crease Bt oa gteady rale as lever s
mirved, until the specilied rellaf pressuma
i ohtained sz lever moves intg “CONS
TANT PUMPING" sactar af qnndnﬂn‘l:.

The sarve piston (V) and matched
sboeva (8) connect the control diaphragm
essambly (Fig. 197) to control passage of
prossure valve. When ssrvo piston is
RERITIEE stop p‘l]: in valve hl;rﬂy [B—FEE,
186} the diaphragrm passage 15 open to
open Lo Fegervair. As pressure builds up
in lift cylloder circuit and piston (7)
moves upward nguinst spring prassurs,

g Bl Walve
ing e L1, fpring
& Premmrre doka LY. Broug ring
4 Prssuire speing Y, Waghst
E Pdot 4. Bpriag
6. inger L
T G L&, Bull =
B Sees LT, Dk up womdser
9. Bady LE. 01" rirg
—

Flg. T88==Draff rosposse
dusfpof, conired cover and

:I:I' 'I:'Jlm jhr-prr

T
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the diaphragm exhaust passage [s
closed. When the pressure limit s
reached, Muld passes servo piston to
diaphragm passage, extending the
diaphragm plunger to move the main
hydraulic pump control armto nautral.

Reliaf valve (100 iz proset at a slightly
higher pressure than diaphragm retern
epring (2—Fig. 187} The velve provides
a safety relief passage if disphragm
plunger malfunctions or system is im-
properly adpsted,

To disnssemble the pressure conbral
vilve, vefer to Fig. 196 and procesd as
follows: Withdraw adjusting tubs (1) and
gpring (AL then unserew and remove
pilet (5), Using needlencse pliers,
earefully withdraw guide [7). Remave
piston seat (3} using a hooked wire,
Relief valve ( 10 and apring (11} cen be
remaved after removing snap ring (12,

Craide (Thand seat (8) are available on.
Iy a5 8 matched set. All other parls are
avpilpble individually. Examine all
parts carefully and rensw any which nre
worn, scored oF damaged,

Appemble the pressure control valve
h:.rrev-erging the d.'i.'iﬁmum'hl:r ;:u'nn'durp.
Adijust as outlined in paragraph 199
ofter lift cover la reinstalled,

211, INTERMNAL LINKAGE AD-
JUSTMENT. The fullowing internal Lift
]inlm,ge aﬂ;uul;munl'.u mest ha;hnrﬁ;lmed
before reinatalling 1ift eover, Invert the
lift cover in a fixture or on & bench,
Block wp ihe cover as necessary so
rockshaft can be moved to the normal
ratsed “TRAMNEPORT™ position.

Cheek and adjust master conteal
gpring 5-Fig. 192) as outlined in
paragraph 184, Make sure draft control
rod does nobt contact spring plunger
when adjusting master control apring.
Move draft control lever to fully lowered
position on quadrant and, if necessary,
place a wodpe betwaen lift cover casting
and draft contrel rod adjusting screw.

212 DEAFT CONTROL EOD. To ad.

just draft control rod (B—Fig. 198], Mirst
move draft contral lever to full “1IP

g

Fig. 19r—Efrploded wiow of prassive eaninol
ofapbrag.

A. Daphragm
4. Puaady

1. Caveg
2 Bpring
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pogikion, Then, adiust contecl rod cap
seraw (S—Fig, 199 until clagrance (A)
batwean cap scrow and ift cover casting
is 4. 1-4.0 mm (0 LE-0. 183 inchi

213. DRAFT CONTROL LINKAGE.
To sdjust dreaft control J:i:nlr.age. FErat
check [or correct initial setting of
transport stop as follows: On medels
without pressure control. make sure
theat conter of rear bolt halding transpart
stop plate is 11 mm (TG ineh from cear
of glot in quadrsnt. On models with
prissnre contral, be suve that transpert
a'ltn]:- is positioned ot vear of guadrant
slat,

Move inner quadrant lever sgainst
trensport stop, thew osen quadrant it
taching cap screws and center both
guadrants in the mounting slots
Tighten guadrant aitaching screws,
Mowe drafl contrmal lever betwesn tho
two sector mearks o tha draft quadrant.

Ui preseuire contirol models, disconnect
pressure cortral bever (B—Fig. 198) from
prasguars contral valve and rear pived
pin, and remove conlrol lever, RBemove
prassure control adjusting tube (9) with
rodd, clevia and spring from pressure son-
trol valve,

On all models, install & wedge {1 -Fig.
200) Lo hold dashpot plunger in fixed
position against vertical lever, Loosan
pﬁailiun controd u.-d.jl.u‘l:in,,g; serew (0) just

Fipg. TEE—Turm ovalt contnod rodd aolisding S
(5] unt¥ ofesranon (4] beneesn hesd af seraw aad
11t Gover CEstimg /s 4. 1-4.5 mam (0L 160-0. 180 el
Diraft confrol levar mast bo & ully “LIP sa ik

Dadipas.

Begparpa aniral plurgar

Gunds red

Yerilpal feass

Draft contral cam

nraf cofiirel rod

Fusiblion carkrol cumn

Freaams somies] [eves

A Prosding comirzl mdjsting
i

e -3 F- R NN -

enough Lo free the position cantral lever.
Attach m spring scale to vertical lever,
and mpply 1.4 Kg (3 pounds)l of pull
against lover while cheeking elenrance
between lover and dashpot phonger,
Turn draft adjusting belt (5), if
npeessary, to peevide correct clearancs
af J=00068 mm (0-0L002 fnch) Tighien pd-
justing serew lochout, then recheck
clearance to be sure setbing s correct

214, FOSITION COMNTROL, To sdjust
pasition comtyal ]iukagu. st EuzER wqﬂge
(1—Fig, 301} iz still in place holding
dashpot fixed against wverficsl lever.
Pagition a spacer block (8) thet ia 16,15

Fig. 200—Vigw showing ad-

ferimenr af grall covairg

finkege. Aafar iy bexl fov gro-
R,

Warlgn

Dhiribigart

Foaler gmgs

Lok Eul

Liralt adjesting ball

6 Fositioh admeting erew

ol Bl -

Fig. 200—View dhawing ad-
Jugtmend of poailign canfo
Dnkage Fadar o berd,

1. Wadgw
[ETE 2]
Fostliowr o
P oo, wedpaniing scrws
Radaihadl wm
Epcr

B0 e R

Paragraphs 213-214

Fig. 202—Measuro ovstaned (DF bafasan Badam

{rofsbed end) of pressure adjusding dube (1) sad

presaure coried vaive rousing as showe Referio
fzmi

s (G inch) thick betwean 1ift cover
casting and rockshaft srm (5) making
gure arm rosts againat spacer. Move
draft control lever Lo full “UP” pesitien
of quadrant snd move pesition control
lever Lo transport stap,

Use spring scale attached to vertical
lever to apply 1.4 Kg (3 pounds) pell to
lever, then check that dearance betwesn
lever andd dashpot plunger iz 040405 mm
(0002 inchl Turn position adjusting
serew (4 if necessary, to sot correct
clearanee. Tighten adjusting serew jam
nut, then recheck clearance.

81



Paragraphs 215-217

216, PRESSURE CONTROL VALVE
O modela Eqﬂlp_p-eﬂ with Pressurs cor-
trol, reinstall spring and adpsting tubs
(9—Fig. 198) inte pressure control valve,
Attach pressure control lever (3 to clevis
and pivat pin. Move deaft control lever
fully “UF" and move inner quadrant

Fig, 20— Wiew of auziinry valve, nedurn [Minr snd
peat pumeant baing removed a8 an aidembiy,

Fig. 205—The mepanss soe cover (5) and imnefar
e (4] sl b removed and weithcmmm

before revsawing Lhe hpdravis U cowar.

F
)
=

Fig. 208—The wertkesl war () must be positanpd
a8 ahawil with sower reineinlled,

1. Adjasting screw & Blide valre lpvar
E Diaphragm kever 1. Vvt breer

Pt

B2

lever to lowast setting within
"PRESEURE"™ range of quadrant. Hold
pregsure control lever down securely
apainst prtusting cam, than messare
distance between bottom of ndjusting
tube nnd pressure contrel valve housing
83 shown in Fig. 202. Turn adjusting
tube s required until distance (D) iz
91.75-34.93 mm (1-14 o 1-3/8 inctweal.

LIFT COYER

Models Without Dashpot Mounted
on Cover

2I16. REMOVE AND HEINSTALL.
Disconnect 1ift laks from 1ift arme, and
remove upper link and coptrol beam
from master contral spring head. Discon-
nect wirlng and hydranlic lines as
nocasgary. Detach suziliary valve
remote couplers (F =0 equipped) from

Fig, P07—0n peartve comdne) models, bo swee
Prassurn canteed fover (1) engages “butionly”
Drechket witen insmaiing il cower.

Fiy. J09—Myaracilo WP oower
sfvawing master coatrod
anrkng and asscolated pueTs.
B Lift czvar
2. Seared pepur
A, Truzsber cup
. Hykin i
B Bal screw
T. Cleerkaad sligs
Fluegser
1. SBprmig s
13, Uditral dpreap
L}, Acdpming rat
14, Covur
18, Fm
16, Clerin

Mg, 210—Expioded view af
Oir cylingdar, rackshal png
sspocianed parie.

17, Cllisdar
18, U riag 23
12 Firen rope
20, Pirlan
2E. Donreactng mod
o2, Lack dlip
g L% armm

M rlag
. Banheag
28, Fockafialt arm

hadrail

MASSEY-FERGUSON

tounbing bracket. Unbolt and remove
seal support with austiiary valve and
return filter (i 20 eguipped) &5 a unit
{Fig. 204), Remove transfer cop (4—Fig,
205) and responsze control side cover,
then withdraw standpipe before remoy-
ing lift cover. Remove cover attaching
vip straws, inatall gubde ssuds, then 1ift
the cover from center housing.

When reinstalling, be sere vertical
contrel lever (d—PFig, 306} on cover is to
rear of ydraulic pomp contral lever, Be
surs "bubterfly” bracket (2—Fig, 207}, if
g0 equipped, is inatalled on top of pumgp
servo valve and that pressure conteol
lever (1) engages the “butterfly” as
shown. Use m welding rod or similar thin
rod to guide standpipe into position ss
shown in Fig, 208

217. OVERHAUL. Reder to Figa, 208,
210 and 211 for exploded view of Lint

ey . ™ I
Fig. 208—3tandplpn (5] cav be guided ino por-
tion with & plece of weiding rod aa shew.
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cover and anh.a,g-e. Lift mroms (23 and
ZE—Fig. Z10), rockshaft arm (261 and
rockshaft (27) all have master splines for
correct assembly. Rockahaft buzhings
(25) are slip fit in cover boras,

Te disassenble, lossen sel serew
{fi—Fig. 208) and remove adjusting nut
113, them withdrow master control
gpring (L2 assambly and dise (7],

On pressure control moedels, remove
laver (BO—Fig. 214). On all models,
loosen the peeition adjusting screw
lelE—Fi.g. 150 then remove spring (28]
Thrizad o serew into quadrant retaining
pin (P, then pull or pry pin out of lift
cover, Hold draft and position control
fingers away from quadrant cams, Lhen
withdraw guadrant assembly from

Fig. ZTT—Orawing of fy-

oemufic T (Inkoge looarad an
i inmide of W cover fed
42 3B ShOwS parts M ave used for
/ preisUmE canfl mocels,
P Bl il
I 5 9. Set mcrww
o, B, Nk
i “ i1, Dracket
EL. Preal brsckat
x®, B Verilesl L
| A Errew
3 » 2. Springs
] 5. Camn rolies
{ r A, Posibem wdjesting serare
o ST Posdtinn cariind Finger
'“'I'I;." ; B, Spring
! M. Pradvia coimneo] i

firy

Fig, #13—Expladed wew of conimd guadvanis. In-
0l Sfeowa parls for pressure oontrod models.
M. Bpetal ke E. Drall conbml gesdrast
Harrewn B Dival coniral lever
L. Dol pasband ahaft 106 Pretiien corere! kover
3. Paxidan conired shdi 1 Posdilody osnamoe

1 Sapparr I RErRTL

-
. Fig. 213—Explodud vhew of Fusponss sanirol side
DR

0, Dipeide b Bl crver

L. Coniral cirver & Spring

1. Neapeas: tardie B HBhalt

3. Bloch 7. Fwipares cam

Tl
Waiz g e @

i Ilu_l'l. eonirsl mm

Fig. Z14=<VTaw of ocomiral
Rndage inscaiad b BIT cowar
Pressere comdrgl model &
EROWA.
P PFiwvet pin
£, Mt ”
X Verilcal hver
n
ki Lo i fusiing ecren
81 Preasars osirnd hear

Fig. FiS—=Tew of pogitan
comtrel inknge. Pin (P] re-
Lxivns oovelnal guackant de W
SO,

m g e

) ;:Iuhm inr\tm'. Eingey

A8 Epring

18, Foeitien ocotmod o

Paragraph 217 Cont.

LOVET.

Ramowa right-hand lift srm, then
withdraw rockehaft (2T—Fig. 2100 with
left-hond Lift arm from cover. Bemove
SO vinga (24) and bushings (25 from L
COVET,

Insert coller plis through drilled boles
Liy cdEm Spring H‘I.I.i.!.‘l.ll! roels tn held springs
(dd=Fig, 214] in compressad position
Hemove nut (23 retaining pived bracket,
then remeve vertical lewver (320 with
fingers and pivot bracket e a vnit

Remove fitting at left-hand side af 13t
cover and lossen set serew (5—Fig. 218)
relaining sam pavat shaft (P Withdeaw
the pivot shift and remove position con-
trol and draft condes] coms (3% and
40—Fig. 211

Remove rockshaft arm (26—Fig. 2100
g piston ved (1) Remove piston (20)
feom  evlinder (L7) and wnbolt and
remove Cylinder from cover i nectssary

When resssembling, tghlen life
cylinder retalning nuts o 160 M - m (120
ftdhs ) torque. Stagger end gaps of
piston rings (18<Fig. 2100 when install-
ing piston, Grooved end of rod (21} is re-
tainad in vockshaft srm (263 by a set
soraw, Coal threads of =eb screw with
Laoctite 368, turn et serew in undil it bot-
toma, then back it out 178 turn, Pesition
rockahait arm with rod into cover.



Paragraphs 218-220

Imstall control liukaga a8 Fullows:
Laocate contenl cams (39 and 40—Fig,
211} in cover and start pivet shaft (P}
thmu;g,r]: laft-hand gide of cover, but ot
into cams, Install vertical lever spring
41=Fig. 21T over pivot bracket (31) and
arannd vartical lever (321, then insert
pivot shaft inte control cams. D nod
tighten set screw at this time. Insert
spring rods (24—Fig. 211) inte mounting
bracket (0, then remove cotter pins to
releasa the springs. Install assembled
gquedrant while holding conirol fngers
away from gquedrant rollers. Insiall
quedrant retaining pin (P=Pig. 2150
Hoeok spring (38) between poeltion con
trod cam and finger (370, Install pressure
control bevar (B0—Fig. 214) if so equip-
ped. Adjust cam pevot shaft (P—Fig, 216)
ta obtain minimoam linkage side play,
but make sure cams move freely,
Tighten =2et serew (8] o securs pivat
shafi,

Install rockshalt (27—Fig. 2100
through left-hand side of cover aligning
mastar gpline on shaft with master
spline om Fockshaft arm and B arms.
Tighten cap screws retalning Ll arms
until shaft side play is minlmum, bot
arms can gtill be vaised and lowered
Treely.

4
Fig. 216-—-5ef sorow [5) rodses conimal can Gival
Siat (PL

Fig. Z17—WView of vertical lever spring [41) In-
ibilled.

#l. Vertizal bevey
AL Bpring

0. Mul
El. Mives bapakest

B4

Install and adjust master contmol
epring a8 cutlined in paragraph 00

Afjust internal Hnkage ss outlined in
]}HI‘EgTEIph 218 before retnstplling 1ift
COWET.

218, INTERMNAL LINEAGE AD-
JUSTMENT. The fullewing internal lift
linkage adjustments must be performed
before reinstalling lift cover, The follow-
ing special teols are required to proper-
Iy make the internal adjustments: Gape
tool {MET 1080-D), Gage tool (MFD 8700
and Nuday Mo, 8088 end G089 bushings.

Invert the Lift cover in & fixture or on
 bencl. Block up the cover s necessary
&0 rockzhafl can he moved to the normal
raized "TRANSPORT” position. Check
and adjust master control spring
(12—-Fig 200) ps outlined in paragraph
201. Make pertain draft control rod does
ot contact spring plunger (8} when md-
Justing master control spring.

218, DRAFT CONTROL RO, To ad-
just dreft contrel rod (42-Fig. 218,
movie deaft contral levar to fally “TTP™
psition. Be sure draft cantral rod is con-
tacting master control spring plunger,
then adjust control rod cap serew (2) un-
il clearance (D) between hend of serew

Fig, @Td=—Aciust orafl comirol rod [42] se
eaarmnce (0] bohwadn cap icnsw (Cf mnd W cowvar
cashing (s S84 mvs [TL230 dech),

Fig, 2T8—The specls’ gage fool (MEN 1080-0)

i At () showid be installsd using two Nuday

N, BOEE baishiigs (1) ad bete. Wariical lover fs
shown ad [ T)],

MASSEY-FERGUSON

and Uift cover casting is 5.84 mm (0. 250
inchl,

220. DRAFT CONTROL LINEAGE,
Te adjust draft control linkage, install
gpecial gapo tool (MFN L080-00 anto lift
cover using special bushings (Nudey Mo
B84} ps shown in Fig, 219, Be sure ver-
tical lever {1}z to rear of setting rod on
gage tool, then slide MNuday Neoo G08S
:h"I-IBh:i]'IE fB—F'Lg. T aver the Hl:l,.jng
ron

If eguipped with pressure control,
move pressurs contral lever (4—Fig, 220}
upward. On all modelz, turs pasition
contrel adjustment screw (8) oufward
several turns, Move posilion control
lever againet branspart stop and plece
deaft cantral lever Betwesn sactor marks
a8 shown in Fig, 281, Attach a suitable
apring seale to wertical lever (1—Fig.
22X and npply a 1,36 Kg (3 pound) pull

idirmey

Fig. EFili—Muher ta heat for dnternal adjus teear of
I cowar Ankmge.
%, e tod (FTH 1020 D0
& Builke & Meday 8004
beaskisge

i Prelsura ceniral lens
2 Frearilcn aomirn
lpinling sorew

' - 2 e ——— _- 1
Wl e
o T

Ly o
=k o~

Fig. 22 1—WView af condred guadranl. Pressune con-
el modkes! i phown

Hg. P22 —Fater fo text for aating and sdjusimantd
of draf! confrol Mokage.
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ta lever, The vertionl lover should make
light contmct with bushing (B

If adprstment is incorrect, lossen pivat
bracket aut (T—Fig. 2231 just enough to
allow pivet bracket to b= moved. Whils
applving 1.586 Kg (3 pound) pall to wer-
tlieal ever, move pivol assembly with a
serewdriver as shown in Flg, 224 untal
vertical lever lightly conlacts bushing
(Bl Tighten nutl ta secure pived bracket.
Recheck adjustment after nuat s
tightened.

21, POSITION CONTHOL LIMNEK.
AGE To adjust pesition contrel inkagea,
first mave droft control levar to fully
“LUFT position on quiadrant and place
position control lever against transport
stop. Position gage tool (MFMN 970} with
sk marked 636 between rockshaft arm
and Lift cover casting ez shown at (T—
Fig. 2231, Using & spring scale, apply
136 K g (2 poands) pull fo vertical lever
(13 The vertical lever should lightly con-
tact bushing (BI

If adjusiment is Incorrscl, Lurn posi-
tion eontrol  adjusting screw (5] s
necessary unbil vertical lever makes
light eontact with bushing while apply-
ing 1.36 Kg (3 poundal pull to lever.

Move position control lever to “CON.

STANT PUMPING" poaition then back

Fig. J33—Raler he taal tar changing e podilivn

of pival dasambly.
B '.' tamal
L)1 T. ik
e Lulupllp A v breckat

te "TRANSPOET™ pasitien (past
transport stup) and recheck adjustment.
Remove apecial page tools when ad
Justments are sorrecl.

208 PRESSTURE ADJUSTMENT,
This is an initinl setting anly, final ad-
justment is accomplished aftor Lt cover
ig installed, Refor to installed ad-
justments outlined in paragraph 203,

Om models withont pressure control,
thread adinsting screw (Fig, EE6) into
blozk (81 until an equal amount of
threads (E) are above and below the
block. Mote that (L will not be necessary
Lo mrove the adjuating serew i syatem
pressure was salisfactory prior bo
digassembly and screw setiing has not
heen disturbed.

Omn Medels with pressure contral, be
sure pressure contral lever (1-Fig. 287)
i earrectly installed on pivet pin (2t and
rests nEinst quadrent cam

MAIN HYDRAULIC PUMP

Models Withouwl Pump Mounted
Servo Valve

25 REMOVE AND REINSTALL.
To remoeve the hydraulic aystam pump
on models not squipped with suxiiiary
pamp, first dratn spstem and remove Hft
cover isauthined in pu.rug."a].;—h w0 Cal-

Paragraphs 221-223

Iap=e and pernove the drive shalt saupler
gnd remove ple outpat shafl. Remove
the dowal pi.rl IP—J“ip;. QOEY from cach
glde of rear axbe center housing, then lift
bydraulic pump ouwt through top
OpEOIng.

U minddals souipped with :i]:|-1.4:|f Wlulti-
Power andinr suxiliary hydraulics. drain
the svetem and remove hydraalie it
cover ap autlined in parageaph 207,
femove transmission top cover. Remoave
step plates and disconnect brake rods,
Dizeorinect Multi-Power pressure line (0f
se eguipped) Suppert transmission and
diiferential housing separately, remove
ﬂ.u.ngl.- beilis and separate tractor at rear
of transmingion hitiing, Disconnect arnd
reroye H.I.I.:'i.i.:.l.ﬂ.l.':f' pump bydraulic lines
lE.Bl'].:Jl,g Ly side cover and 1P elutch
valve on madels =0 equipped. Remove
pumyp mounting dawel |'|-"—]_-7:ir;_ FEEY

Fig. ¥37—View al predaure cedlral var (1) amd
plval pin () esed on medils aguipoed with
R g Cond ol

Fig, 225—View showlag las! waing apring scale,
WFN 10600 gage doal (2} avd MFN S0 gnge Biock
{TL Maler o faxd

Flg. 22— Qn madals withoo! prasseve coniral, s
Ifal sedtimg of presswre sOjusiing sorow (3 with
oquai amourts of theeads (El on bolh sides of 2k
Jusding blook (20 Sorawdriver fs shown af (T

Fig. Z29—Fump sod drve assemily mus be
ramoved owl dronf of differpntisd howsing on
models pquwpped with an auxsifary pump

Flg. #3d—Uss a screwdrieer o movs plrod Bracked
while checking for cormct xedting. Fafar fo et
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from each side of differential housing,
then pump package forward through
front opening of rear axle center
housing.

NOTE: On some models with auxibary
hydraulic system, i is necessary to reposl-
tion pump and remave albow fram top of
pump before pump assembly can be
withdrawn (Fig. 328)

The gear train mounting plates serve
ag pump support. Refer wo Fig, 230, Gear
train must be disgasemibled to remove
purp. [dler gear (3 containg 2% looss
needle bearings (10). Cear backlash is
nat adjustable; renew parts concorned if
backlash exceeds 0,38 mm 0.015 inch)
bedween any two gears. Tighten retain-
ing balts to a torgue al 4147 N - m (30-25
ft.-ibs.)

224, OVERHAUL. To disassernble
the removed hydraulic pump, disconnect
i the contrel lever pivat pin and remove

Fi. 230—Exploded view af hydrauifc pump drivo goar tmin. Pusp (3) fe used for Muft-Power ransevs.  control lever (1—Fig. 231) from valve
slon mone ard Burig (2A) & weed when equipoed with ol Mutt-Fower amd avxiary hydraubes, redlers (331 Remove vollers and pin (32

L. Maz s, pymm . ; - L1 Bpeeier Remove filter (6) and housing (5) from
g r-ﬂ::;::ﬁ i s rt:;rp:fl.rm I g. al-:r [ll.:“l" ::% Diris i muh ]'I.-I:Il.mlm {4] Dmﬂ.ﬂ!ﬂ mill;ﬂ.tﬂ]"
& i ahafi T Saep g L Sveedls ol 14 Bruckst (231 fram cam follower (171, Remowe cap

nut (197, Remove stud nuts, then

rg
B [srk-np Fieg
11. Plag
L. Svay rivg
Flg. #1i—Eaplodod wow of hpdraale B pemp assomibly. Sslaly ralial salve [7) is msod on models mat
aquipped with pressune cowlral walve. #7. Bnap ring
L Vil lgvir T. Bafcty bl valee L3 Buwrisg 19, Cup vk 38, Spring 1. Cozized valve mmgy. B8 Wihsr
2 Ranr zaver B Gaghet 4. Damabsd &0, Callar 3£ Felairees 1% Fn T8 m
A el B Boar bedy L, Fislen nags 21 Bnap viag 27, Srag ring 35 Boler an. wiEr 1o
& Irfsks maailedd Lo, Fuibiag 14 ¥alve charbsm 2. Pin 28, Skwrpr wasber M, Lackplaie Al Washar
b Fillse heomng 11, Pisten yokas 17, T [ lipeenr i Checilfeter bouding  OF Backap washer 5 Spacer 42 "7 Fing
B Fibee camsre LE Cars bk 12, Frast bedy 4. Thide ¥, 01" ring M Azcaiing e 48 Vaive & slsive sy,
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suparate frant body 118} from rear body
(#). Withdraw control sposl and
oucillator (23 as a wunit, Remove snap
ring at front of speal and separale apool
assembly feom ozeiflator housing. Com.
press actuating rod (36), remove snap
ring (37} and separste actuating rod,
gpring (39 and aseillator rod (4400 from
gpoel if desired. Push contrel valve
sleeve (43} from pump body.

Slide camishatft (14) with piston vokes
(11 and valve chambers (16} from rear
body (Bl Remove intnke howsing (4} and
covar plate (2, Separate cam blocks (1),

Flg I3d—Pa sairg Meaf cam hlnok (2] wilh s

{5} ia ower whdesd (Trant) cam fobe and siouioer

Facos mward. Ceen follower (3] goes fowards bod-
lom of pamp.

Fig. 235-=Notchos (V) In ralve sheevo musd by
posHioned Aanzomdaly kn walve body ard pins (F)
in spaaer {2k must bo werircal fo pomp,

Flg. 233 —Uisa o sultabhe ring

COMERERIOr PO SO PRRRE

paren plngs whan rmamaiing

vailva shambere. Ba zwpm

ofamlEred cofmsra (2] af

pianon yokes face away from
gl ol

platon vohes (115, valve chambers (16,
cam follower (L7) and camshaft (141,

To disassemble valve chombers, finst
reregve snap ring (12 Fig. 2321 Thread
a % fneh UNC balt inte tapped hale at
top af plug (110 then pull plug from
chamber. Hemove poppet valves and
springs from chamber bore.

Inspect all purts and renew if ox-
mnniwl-h,r WL O ﬂamagm‘l. The comtral
wilve spool and sleeve (31 —Fig. 231 are
serviced as A matched assembly. When
renewing bushings (100 be sure end of
bushing does not extend ahova machinad
surfeee of pump body and split in
bushing is lecated at the top of body.
Alwava penew all paskets and 07 rings
when resssembling.

To reassammble, reversa the disassem-
nly procedure whils noting the following
special instructions: Use a suitable ring
compresgor  when installing valve
charabers onto pistons as shown in Fig,
21, Be sure chamfered corners {C) of

Flg. 236-<Expiodng wom of
auxiliary pusp deies goar
roin amvd assonisdng panis

L Lidt sode pauer
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4. [dhor chalt

B Mealn g hrokel

i Pump .J_-ur

1. Braip ring

B Thrust washer

0 Mlar guar

I Mesds midoer 7

L1, B | |

12 Foabomg |

I8 Drres poar I |

i Bkt bt

Paragraph 225

pistan yakes fuce away from each aothar.
Be sure cem block (2—Fig. 234) with
shouldar (B} is over widest {front) cam
lobe and sheulder faces inward as
ghown, Be sure cam follower (3] is
towardes bottom of pump, Notehes (N—
Fig. 236) in end of valve gleave must be
aligned horizentally in valve bore and
pins (F) in gpacer 1E) muost be vertical
to pump. boady. Lechkplate (1) fiez into
nitches of sleave and spacer. Tighten
pump body stud outs to 4147 Nom
(30-35 ft.-Ihs. ) torque. Ba sure camshaft
rotates freely.

MAIN HYDRAULIC PUMP

Models With Pump Mounted
Servo Valve

i REMOVE AND REINSTALL.
To remmove the main ]1.:.-'dr|.|.|.1]'i|: pump an
madels not equipped with iptn, Multi-
Power ambior auxiliary bydrsulics, first
dm!ﬂ -I']}'d]'l'l.i.l.li: ﬂ-CII R-E'mm'E In.& CIWVET 4S5
autlined in paragraph 216, Bemove the
adinsting block and upper tube and
spring from serva valve (10—<Fig 257
Collapse and remove the drive shaft
coupler and remove pto owtpat shodft
Femove dowel pins (P=[ig. 228) iTom
anch side of differential howsing, then
lift hydraulic pump out through top
opening of howsing

O eeodels eguipped with igio, Mulei-
Power andior awdliary hydraalics, trac.
tor must be split bedwesn differential
houging and travernission, Deain oil
frem svstem and remove lift cover as
outlined in paragraph 216, Remove sbep
plates and distonoect brake rods and
electrical wiring as necassary. Dhiscon

-—J?:'
i '5' T ;-rgi
|:-| | 'l'l-'. 4
'\-\.ul'\-' I‘f ff

oo | -"'"'___. z t.. o
{h‘ 4 ...-—:_'_’:,F!

87T



Paragraphs 226-227

nect pressure line ot Multi-Poweripto
pump if g0 eguipped. Suppoert tramamis-
sion houwsing and differential separae-
ly, remove retaining bolts and separate
rear of tractor firsm transmission hoos-
Ing. HRemove pump moeuniing dowels
fF'—Fig. 338} from ench side of difforen-
tial housing. Mssannect hydraulic pipes
from the pumps and remove tubs and
gpring from pump servo valve {10—Fig,
24Ty Blide pump assembly forward
thrvugh front opening of differential
housing,

The gear teain mounting plates (5 and
14 F:ig. 236 serve @S PUmip support.
Idler gear (9 contming 22 loose needle
bearings {101 (rear hacklazh ia not ad
justable; renew parts s necessary if
backlosh exconds 0.38 mm (0,015 inch)
between any bwo gears

To reinstall pu assEmhbly, revarse
tha remaval procadurs

36, OVEHHALUL, To dizazsamble
the romoved hydraualic pump, fest
separate the swxiliary purmp and deive
Erain from main pump. Turn preesaare

contrn] adjusting screw (1—Fig. 238} put
of pived lever (20 until end of balt is Aush
with inside of lever. Remove adjusting
binck (18], tube (14) and spring (15) from
gara valve i nol removed ]:-rE'.ri:-l;I-'u..;l_'.r.
Unhook diaphragm lever link (4) from
control valve, remove valve mounting
gtaed mul, and remove serve valve from
top of pump.

Remove clip retaining control lever
1—Flg. 237}, then slide control levar
trom control valve (280 Remove rollars
and pin from emd of control velve ac-
tuating rod. Remove filter npsembly and
intake housing (5} from pump.

Remove retainer clip and cap(24) from
frant of oscillater drive, Remove pin re-
taining sacillstor (251 to cam follower
(20), Bemowve nuts atiaching pump
bodies tapether, then carefully remeoes
front body (221 Withdraw contrl valve
and oscillabor as & unit from pump.
Curefully slide piston yoles (14), val
chumbers (19, cam blocks (16 and 21}
and camshaft (18} away from rear bady
E:.d}- Pull valve spool sleeve from rear

¥-

&HT—WMMHMﬁﬂmcmP. Theust washars (13) are Aed wsad an sanly preduc-
pups.

L. Contral laver

1. Iege vavey plots ¥ fireponss arairal
I Marrdlurn vilve liwer

4. Gaskit B Beren vk BEY
i [ai=ke hzosing £1. Femr bady
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E Dwiflos bueking
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MASSEY-FERGUSON

DHzassemble the remaved assamblies
as outlined in the appropriate following
paragriaphs.

227, BERVD VALVE. Refer to Fig.
Z38 for exploded view of seve valve. Un.
bolt and remove diaphragm cover (91
Use an Allon wrench to remove erifice
plug (12), Thread a svitable screw into
retainer plug (259 and remove retainer,
spring {38}, disea (27) and secondnry
telwd valve (28], Remose guide {16} and
sprimg support (17 then bump housing
to ramove plunger (201 and ball {0A),
Use hooked wire to pull plunger guide
(19 fronn hore then use neadlenas pliers
to pull ball valve seat (21} from bore.

Inspact all parts for wear or domaga
nnd renew &g DEcRBRAFY.

iameter of large end of plunger (20
should be 65305542 mm (02177
02188 inch), and diameter ol tapered
end of phanger should be 5.060.5.252 mm
(0, 200-0.906 inch) Bm'r:r.rl:'plung'ﬂ' ﬁuidna
(1901 ghould be 5.644-5 664 mm (0.2222.

1,

F‘_F,,.-ﬂ'-
i

1

|

|
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iy

—

P
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Fig. Fi8—Explocked wiew o son vaive assembly.
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SERVICE MANUAL

02232 inch), Maximum diameter of seat
in ball valve 15 4.32 mm (0170 inch).
&11 “0F" rings should be soaked approx-
irmately one hour in hyedraulie il before
assembling. [nstall new back-up washer
{88} mnd # 7O :ri:nE {29} on ball walve ssat
{21}, than install in bore of housing. In-
stall new "OF" ring (18} on plunger guide
{19, then insert plunger guids into bore
with eroge drillad hole toward hall valwe
seat. Insert ball (20A) into bore and
malke gure it entars bore of guide (159,
Install plungers (20) with tapered (emall)
end toward ball. Install spring sapport
{17 with large fiat end ngainst phanger
guide (19). Apply twa or three drops of
Loctite 242 on thrends of spring guide
{18}, then install and tighten to 2040
N m (15-30 ft.-Ibs.} torque. Insert zec

14
1!1:& 01
3 /

2t At
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"
G
W
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1
.
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Fig. 280—Exploded wew of valve chambar ang
EREETa b Lares.
1. Fistan rmag T. ODutlal valie
2 Flaten B E.S:Iw
£ LChsmbsar L 5 g
i 0 50 Flark-op ving
B it sl 11 Flug
0. Bpring 1% Srape e

. Dapillator drivs Bl
A Basg rivgds i

ondary ralief valve (26, dises (27), if su
equipped. spring (26 and retainer {257
into bore in hottom of howsing, The re-
tainer i3 a light press fit and should ba
inatalled fluah with mcunting surface of
viabve body (24}, Install orifice plug (12),
dizphragm {113, spring (10}, cowver (50,
Eever (2} and related parts.

225 CONTROL VAINE. The contral
valve is serviced a8 & marcled assembly
which constats of rod (12—Fig 25300 and
all parts (21 through 32}

T disassemble the valve and oscillabor
pagernbly, unseat and remove retaining
ring (16) [rom intermal groove in
cscillaer housing (7)) amd  wilhdmw

from anit. Hemosve re-

ining ring (8] while compresing

Fig. 208—Expicddng waw af
hydraulic pump conirol valve
ang camshell oriven osci-
fatar asgamisly
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Paragraphs 228-230

gpring (11 Posh vod (12 i and remave
snap Fing (21 then withdraw remain-
ing parts.

Aszemmble by reversing disaasembly
procedurs. End of valve spool {24) with
narraow slat should be toward ascllator
peek (A2) end with larger slota shovld be
toward actuating rod (121, Inatall eleeve
(25} in rear body bore so roll pin (23] iz
down mear babtem.

200 VALVE CHAMBERS. Brih valve
chambers (18<Fig. 2971 are identical
and interchangesble, and each contains
twen sety of valve components (5 through
12—Fg. 240 To dizsesemble Lhe
chamber, remove snap ring (12} and
threpd a % inch DM bolt ingg plug (11
to provide leverage. Plug ean b maliled
by hand, A reseating reamer (Togl N,
WA0O0TA) is available which dresses
wrth seats in one bore pt the snima Simae,
If toal iE ueed, remove only emongh metal
te snsooth the eeats. All paris are
available individually,

When installing, do net compress re-
tainer plug (11) desper than 58 mm
(0.23 incht from top of plag to top of
valye chamber. Be aore to pull plug up
against snap eing (12)after snap ring is
stabed,

230, INTAKE HOUSING, The
regponge contrel valve and nonretorn
valve are contained in the intake hous-
ing ta=Fig. 2371 Reler to Fig. 241 for an
expleded wiew of intnke housing and
related paris.

When reassemiling, beaore 0" ring
(93, washer (8] end retainbng ring (71 are
correctly installed nn caver plate (391 In-
stall mng (11) on noneetarn valve (10,

,.
l’l..



Paragraphs 231-234

then insert valve through bare in hous-
ing. Install seal (1) over valve stem
followed by retainer (2), spring (3], cap
41 and "E" ring {5} Install cover plate
(39 and gasket (33) onto intake bousing,

Position intaka housing onto rear body
making sure roll pin in valve sleeve
engages slot in intake housing. Tighten
the relaining eap screws to 20:27 N rm
(15-20 f1.-Ibs.) borgue.

231, ASSEMBLY. Assemblie walve
chambers {18—Fig. 242) onto piston
yokes (14) making sure chamfered cor
ners (C) of yokes face away from each
other, Install camshaft, com follower
end cam blocks into piston vokes mak-
ing sure cam block with shoaldoer io at
frant (widest lobe) of camshaft and that
sholder foces inward, Slide camshaft
agsemnbly into vear bedy making sure
end of cam follower (20—-Fig. 237) i=
towards bottom of pump.

Inztall eontrol valve assembly (28) in-
to rear body, then position front body
over camshalt and studs, Tighten stud
nuts gvenly to 41-47 B - m (3036 ft_-Tha)
torque. Blake sure camshaft and pistons
meve freely. Install cap (241 and retain.
ing ring on énd of oscillator housing,
Connect cam fallower to oscillater.

AUXILIARY PUMP
All Models So Equipped

232, Two different auxiliary pumps
have been used. Pump shown in Fig. 243
iz used on bractors equipped only with
Mulii-Power transmission sndior in.
dependent pto. Dual section pump
shown in Fig. 244 is used for auxiliary
tydraulic sapplieations ss wall as for
Multi-Power or independent pto
PrEssurs.

On all modals, the auxilisry pump is
located directly above the main
hydraulic pump within the diffsrential
housing. The auxiliary pump is removed
with the main hydraulic pump as & unit,

Eefler to nppropriate paragraph 223 ar
2E5 for removal procedure.

233, BINGLE PUMP. To disassembla
the removed pump, first remove snap
ring rataining dreive gear to pump shaft,
Remove cap screws securing pump to
gear train mounting plate, then remove
pamp. Remove cap serews attaching end
cover (I—Fig. 245) to body (8) and
separate puinp components.

Inspect all parts for wear ar damage.
All parts except pump body are
swailable for renewal Pump gears (B
and &F must be renewed Be a matchead
Bat,

To reassemble, reverse the disassem-
bly procedure. Be sure relieved edge of
pressure plate (3) iy towards outiet side
of pump and smooth side is away from
gears. Tighten cover retsining eap
gorews evenly to 27 Mom (20 flba)
l'ﬂ'rq_u:c-

Bafety reliol valve iz sot to open ot
4480-5170 kPa (750-850 pail. If valve re-
quires servicing, adjust pressure setting
a8 follows: Turn adjusting sorew (12} in

% Sewd ring B Pump

4. Pressiire plata B Malel wilve ball

A Snap ring . Crmice plate

& Dhrien poar L. Sprh

B Driven gea L3 Adpariing plag
Fig. 22— Chanriemd comars
(6] of pimton podes [14) must
face pway from sach offar.

MASSEY-FERGUSON

unti] it bettoms, then turs serew oot
1-1/2 turns. Attach g hand pump with
presaurs gage to pump outlet port and
check valve opening pressure. Turn ad-
Justing screw s necessary, then stake
the Eﬂw when correct pressure is ob-
Lained.

23, DUAL PUMP. It is recom-
mended that suxiliary hydraalic system
pressure be checked prior to servicing
the hydraulic pump. The pressure can
be checked at an ausiliary vabve outlet
uging suitable pressure gage and fit-
tings. System presaurs should be be-
tween 16860-17925 kPa (2300-2600 pai).
Hydraulic lift cover must ba removed fior
access Lo the adjustable high pressure
reliaf valve which is loented in pump
rear cover plate (23-Fig. 244)

To disassemble the removed pump,
first remove enap ring retaining drive
gear to pump shaft. Remove cap screws
attaching pump to gear train mounting
plate and remove pump from rear plate.
Seribe a line poross pump bodies and erd
COver 1o ensure correct alignment when
reaesembling. Remowve tie bolte at-
taching pumg bodies to end cover, then

24
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SERVICE MANUAL

separate pump companents a8 shown in
Fig. 244, Usa care to avold damaging
machined mating surfaces and gear
packeats of pump bodles. Do ol remoeve
high pressere wdjusting sceew (245 serow
is staked in plece and setting should not
ba chunged,

Check all parts for evidenos of wenr or
damage epnd renew ns necessary, [
pump howsings show avidence of wanr
or scoTing in genr pocket aren, complets
pump must be rensewed.

T renseemble, reverse the disassem.
bly procedure while noting the fellowing
gpecial instroctiona; He sure pressure
seal (8} ks inetalled into wear plates (9)
first, then install back-up gasket (To
Benl side of wear plates must face away
from gear faces. Omit high preasure
pielief valve spring (221 when assembling
pump bedies, and wse te bolls Lo draw
badies tegether aver dowe! ping. Then,
remove e bolts and separate end cover
(250 froan spacer plate (210 Install redain-
ing washer pnd high pressure spring
(22, position end cover on pump and
tighten retaining screws and nut to 27
Mo (30 frlbes,) torgue,

If low pressure velief valve (items 1
through 451 was removed from pump
body, tighten adjusting screw (1) uniil
apring is hattamed, then back serew oot
four turne. This should set relied valve
opening pressure within specified range
of 4480-5515 kPa (B50-B50 psil A
suitakle hand pump with pressure gage
cin be connected to Mulil-Pewer cireait
outlet part Lo check opening pressure i
danlirnd,

High pressure relied valve adjusting
serew (24) should not have besn turned
during disassembly. However, iF parts af
relief valve were remewed, it will be
neseasary to rendjust valve setting after
pump is rednstalled. Hydroulie 180 cover
st be removed Lo gain acoess to relief
wilwg ndju.f.lin,g screw. Muamam Ry ELEm
pressara should be 15860-17925 kPa
(2300- 26800 pail.

AUKXILIARY YALYE
All Models Except MF250

235, OWERHAUL, To disassemble
valve, remove snap ring (I6—Fig. 245)
and end plug {15. Loosen detent
agpembly (2] adjusting serews, then un-
bolt and remave end eap (1) from valve
body. Withdraw spos]l assembly from
spring end of valve body.

NOTE: Valwe spoois are selective Nited to
their body bores and must nal be nler-
changed. When serdicing dual epoal valve,
identify spools & they are remaoved 10 an-

sure comect reassembly.

Paragraph 235

Fig, 245—Erpioded wew of dual §paal suxifiary kalve assembly Used on Scme modely.
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Paragraph 236

Romeve retaining ring, centering
epring {12} and spring seats from end of
apool. Bemvove screw (17, spring {18}
poppet (180 and pin (22) o ball from
regulator barrel (100, Unserew regulator
barrel from spoul, then remove roll pin
(200 and guide (23) from regulatar bag.
rel. Remove switch valve (8} and check
valye (8] from valve body.

Inspect all parts for wear, scoring or
ather and renew if aecessary.
Yalve spools and body are available on-
ly sz 5 complots valve azsembly, Be sure
to renew all "0 rings.

Te resssemble valve, reverse Lhe

disassembly procedure. Adjust spos] de-

tent and “kick out’” pressurs setting as
putlined in the fellowing paragraph.

236, ADJUSTMENT. Connect s
suitable flow meter to rear couplers,
Operate angine al D0 rpm and placs
auxiliary valve control handle in “lift”
posstion. Tighten detent adjusting screw
I'E—F'lg. 245} until handle rempins in
1" pasition, Stewly close flow meter
restrictor valve and note pressure at
which control handle kicks oat of detent
and returns to neutral. Hendle should
kick out of detent. when pressure is be-
tween LE10D-14480 kPa (13002100 pei).

LT L

MASSEY-FERGUSON

If hamdle kickz ouwt before pressore
reaches 131040 kPa (1900 psi), shot off
engine and operate contrel valve handle
to reliewve any trapped pressurve. Remove
anap ring (16) and ond plug (15), then
toarn regulator valve adjusting screw (17)
inward o increase kick oot PrESSUre.

NOTE: Several attempts af adjustment
may be necessary before desired kick out
pressire is obtained. Be sure to shut off
engine and relbnve Sysiem pressure before
remaving end plug irom valve,

If handle does not kick owt of detent
when pressure is betwesn 13100-14480
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Fig. 247—Wiring tVagres for MF230, MF235 and MFRSS fraciors aguipped with dineel engine snd ilst fop fenders. Bofer alte Fe Flg, 288 for models with
cliyfrad! fendery,



SERVICE MANUAL

kPa (1800-2100 psi) and a “squealing™
noise from oonkrol valve is heard, loosen
eontral handle delent serew (2) astil
handle relenses within specified
preseure range. I control handle does
not kick out of detent and no “squesl-
ing" sound iz heard, shat off emgine and
remove and plug (L6) from valve. Turn
regulator adjusting serew (LT) oubward
to decrease kick out pressure, Reinstall
plug and recheck for proper operation.

Model MF250

237. OVERHAUL., To dizassemble
auxiliary valve, remove singlefdouble
mebing converbor valve (3—Fig. 246),
chinck valve (4) and detent relief walve
pasembly (6) from valve body, Hemove
end cap (220 Unscrew refalning screw
21} and remove cenlering aprin.g 149,
spring sests (18) and end plate (17).
Remove plvat brscket (8 with wiper seal

(5 Pull sporl out of valve body and
ramove detent carrier (161, piston (12)
amd cage (11),

Tspect all parts for wear and renew
as naceseary. Valve epos] and bedy are
availeble only as a matched 308 Be gure
Lo renew all """ rings.

When reassembling, wee petroleum jel-
Iy to hold detent balls o place. Clean the
threads of redaining screw (21) and walve
gponl, then apply a dreop of thread lock
ing compound Lo threads of serew before
inatalling.

Check and adjust spool detent “lkick
out” pressure as sutlined in paragraph
234

238 ADJUSTMENT. To sat walve
gpool detent “kick out™ pressure, con-
reci a suktable flow meder to auwxiliary
valve pear couplers. Operate engine st
10080 rpim and place control valve han-
dle ln “EHit" position. Slowly close flow

Paragraphs 237-239

meater restrictor valve and note prossure
at which contral valve kicks out of de-
tent amd returns to newtral, Valwe
should kick ouwt of detent at spprom-
imately 16660 kPs (2400 peil. Kick ot
pregaurs i adjnsted by torning detent
velief valve adjusting sceew (5] in or out,

WIRING
DIAGRAMS

All Madeals

230, Refer io the appropriates Fig, 247
through Fig. 250 for trector wiring
dingram, Servics procedures covering
electrical sysbem components are con
tuined in paragraphs 100 threugh 108,
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Fig. 24— Wiring clagram for MF230, MFZ25 and MFZ45 acion m.uﬁﬂmumw-mmrmpm Reder alzo o Fig. 249 for models wir
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Paragraph 239 Cont. MASSEY-FERGUSON
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Fig. 248—Wiving diagram shawing ciffersaces for models with dished fanders, Rede: f Fig. 247 or Fig,
24l far general wirksg dispramd.
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MIM. FERGUSO

MF-42
Diesel Models: MF230, MF235, MF240, MF245, MF250
Gasoline Models: MF230, MF235, MF245

Ingludes Wiring Disgrams lor 2l modals.

OTHER MASSEY-FERGUSON SHOP MANUALS AVAILABLE

Madels TE20, TO20, TO3A .. LT el {padian i anidy FE-2
Modals MF303, MFH303, MHEE‘»S I'.IF-!I':.'H!I- MHF-'-i'IM l'-'IF4D'E

PR, N TEHED i b snnsnan sfan Flinpisreibbinbbbiarysadias e TETES
Modals TORS5, TO35 Diesel, F40, MHS0, MHFEIZIE" MFEEr

M35 Dieeed, MES0, MF202: ME204 ... MF-14
Modzls MF25, MF130., e e S e R R PR ix s i MF-25
Models MF135, MF150, MF]ﬁE:- {5 bk R b NAARLLA B k4 il b bk et ks I
Models MF285 .. AR R e SRR | R )
Modals MFETQ, D.-H:EQI} MFEEJB ot ea k|4 s 4 et b b b e s U
Models MF255, MF265, MF2T0, MF2T5, MFE'&HJ R R A |
Models ME3505, MF3525, MF3545 e emiea s resns MIF-34
Modals MF362, MF365, ME3TS, MF383, I"..'IFEEIIIJ MF@DT MF&QE. ALl MF-45
Modals MF340, MFE350, MFE355, MF360, MFIST. ash 4oL oot b b L e (NI
Models ME1010, MF1020.., 1S PR SN e e e e
Models MFES [(After EEHHFN:& 'IP'EIJ{]UDEI} MFEIT" Ll AT et - MM-201
Modals MFES

Modets MEES, MFRS, MF Swuper 90, MF Super 90WHR

Modals MF1080, MF1085

Modiads ME1 100, METTA0

Modeds MF1150

Modeta METT0E MET 138 WIET 1SE s i e NE-D

Models MF175, ME180

Madels MF205, MF210, MF220

Modals MF2575, MF2705

Maclats MEZTAS, MEZTTS, BAEZBOS ... ieooiocos ot eemsceesissiso s sseeres MIF-202

MASSEY-HARRIS SHOP MANUALS AVAILABLE
Madels 20, 22, 30, 44 (4 cyl. Diesal & Non-Diesal),
44 {6 cyl. Non-Diesel), 55, 55 Diesel, 1, 82, 101,

101 Super, 102 Jr, 102 Sr., 201, 202, 203, POAY. o ooooomoeeoeeeeeeeene MH-2
Madals 21 (Cal), 23 (Mustang), 33, 44 Special, 55 (10,001 & up), 555 ... MH-54
Modsal 16 Paces . — eevenereeereeesees MIFH-GA
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