
• H a n d T o o l s 

M a n y cuts , abras ions and injur ies are caused by defec t ive or improv ised too ls . Never use the 

w r o n g too l for the j o b , as th is general ly leads to some in jury, or to a poor j o b . 

Never use 

— A hammer w i t h a loose head or spl i t handle. 
— Spanners or w r e n c h e s w i t h sp layed or w o r n j aws . 
— Spanners or f i les as hammers; or dr i l ls, clevis p ins or bo l ts as punches . 

For remov ing or rep lac ing hardened p ins use a copper o r brass dr i f t rather t han a hammer. 

For d i s m a n t l i n g , overhaul and re-assembly of major a n d sub c o m p o n e n t s , a lways use the 

Specia l Service Too ls r e c o m m e n d e d . These w i l l reduce the w o r k ef for t , labour t ime and the 

repair cost . 

A l w a y s keep too ls clean and in g o o d w o r k i n g order. 

• E l e c t r i c i t y 
Electr ic i ty has b e c o m e so fami l iar in day to day usage, tha t its po tent ia l l y dangerous 
proper t ies are o f ten over looked . M isuse of electr ical e q u i p m e n t can endanger life. 
Before us ing any electr ical e q u i p m e n t - part icular ly por tab le appl iances - make a v isual 
check to ensure that the cable is n o t w o r n or f rayed a n d tha t the p lugs, sockets, etc., are 
in tact . M a k e sure y o u k n o w w h e r e the nearest iso lat ing s w i t c h for your e q u i p m e n t is located. 

G E N E R A L C O N S I D E R A T I O N S 

• S o l v e n t s 
Use o n l y c lean ing f lu ids and so lvents tha t are k n o w n t o be safe. Certa in types of f l u id can 
cause damage to c o m p o n e n t s such as seals, etc., and can cause sk in i r r i ta t ion. So lvents 
s h o u l d be checked that they are su i tab le not on ly for the c lean ing of c o m p o n e n t s and 
ind iv idua l parts, b u t also that t hey d o no t af fect the personal safety of the user. 

• H o u s e k e e p i n g 
M a n y injur ies result f rom t r i pp ing or s l i pp ing over, or o n , ob jec ts or material left ly ing a r o u n d 
by a careless worker . Prevent these acc idents f rom o c c u r r i n g . If y o u no t ice a hazard, d o n ' t 
ignore it - remove it. 

A c lean hazard-f ree place o f w o r k improves the s u r r o u n d i n g s and dai ly env i ronmen t for 
everybody . 

• F i r e 
Fire has no respect for persons or p roper ty . The des t ruc t ion tha t a f ire can cause is no t a lways 
fu l ly real ised. Everyone mus t be cons tan t l y on guard . 

— Ext ingu ish matches /c igars /c igare t tes , etc., before t h r o w i n g t h e m away. 
— W o r k c leanly, d ispos ing of was te material in to proper conta iners . 
— Locate the f ire ex t ingu ishers and f ind o u t h o w to operate t h e m . 
— D o no t panic - w a r n those near and raise the a larm. 
— D o no t a l l ow or use an open f lame near the t ractor fue l tank , battery or c o m p o n e n t parts. 

• F i r s t A i d 
In the t ype of w o r k tha t mechan ics are engaged in , dir t , grease, f ine dusts , etc., all sett le u p o n 
the sk in and c l o t h i n g . If a cut . abras ion or burn is d is regarded it may be f o u n d that a sept ic 
c o n d i t i o n has f o r m e d w i t h i n a shor t t ime . W h a t appears at f irst to be tr ivial c o u l d become 
pa in fu l and in ju r ious . It on ly takes a f e w minu tes to have a fresh cu t dressed, bu t it w i l l take 
longer if y o u neglect it. M a k e sure y o u k n o w w h e r e t h e First A i d box is located. 

• C l e a n l i n e s s 
Cleanl iness o f the t ractor hydrau l ic sys tem is essential for o p t i m u m per formance. W h a n 
car ry ing ou t service and repairs p lug all hose ends and c o m p o n e n t c o n n e c t i o n s to prevent 
d i r t entry. 

Clean the exter ior of all c o m p o n e n t s before carry ing o u t any f o r m o f repair. Dir t and abrasive 
dus t can reduce the e f f ic iency and w o r k i n g life o f a c o m p o n e n t and lead to cost ly 
rep lacement . Use of a h igh pressure washer or s team cleaner is r e c o m m e n d e d . 
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C H A P T E R 1 

I N S P E C T I O N A N D R E P A I R 

NOTE: Current production engines may 
have a crankshaft with main or crankpin 
journals ground 0.010 in. (0.25 mm) 
undersize. These are identified with the 
letters '010 MUS' and I or '010 PUS' 
respectively. The letters are stamped on one 
of the crankshaft counterbalance weights. 

1 . If the crankshaf t gear teeth are 
excessively w o r n or c h i p p e d , instal l a 
n e w crankshaf t gear w h i c h mus t be fu l ly 
located on the shou lder o f the crankshaf t . 

Figure 65 
Crankshaft Journal Measurements 

If t h e journa l exceeds the spec i f ied wear 
l imit , ref in ish t h e journa ls t o the next 
undersize bear ing , see " S p e c i f i c a t i o n s " -
Chapter 4 . A l w a y s reproduce the or ig ina l 
j ou rna l side radi i and after re f in ish ing 
chamfer t he oi l holes. 

2 . Clean the crankshaf t a n d dr i l led 
passages. Dress m inor imper fec t ions 
w i t h an o i l s tone and re- f in ish severely 
marked journals t o the next undersize 
bear ing. 

4, Examine the rear o i l seal j o u r n a l fo r score 
marks, remove minor imper fec t ions w i t h 
f i ne emery c l o t h and if severely d a m a g e d 
r e n e w the crankshaf t . 

3. Measure the d iameter of each journa l in 
fou r places to determine o u t - o f - r o u n d , 
taper or wear . Figure 55 . Measurement 
'A ' c o m p a r e d w i t h ' B ' indicates vert ical 
taper w h i l s t measurement XT compared 
w i t h ' D ' ind icates hor izonta l taper. 
Measurements ' A ' a n d ' B ' c o m p a r e d w i t h 
C and ' D ' ind icate journa l o u t - o f - r o u n d . 

R E - A S S E M B L Y 

1 . C hec k the crankshaf t bear ing c learance 
w i t h mic rometers or preferably us ing 
Plast igauge as f o l l o w s : 

• Pos i t ion a piece o f cor rec t size 
Plast igauge across the fu l l w i d t h of 
the bear ing cap and approx imate ly 
0 .25 in . ( 6 . 3 5 m m ) o f f cent re . 
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P A R T 1 - E N G I N E S Y S T E M S 

Figure 53 
Checking Balancer Backlash 

1 . Balancer Housing 
2. Crankshaft Gear 
3. Balancer Drive Gear 
4. Dial Indicator Gauge 

B A L A N C E R 

R E M O V A L 

1. Remove the oi l pan s u m p as prev ious ly 
descr ibed in th is Chapter. 

2. Use a dial ind icator gauge to check the 
backlash be tween the crankshaf t gear 
and the balancer dr ive gear, Figure 53. 
Posi t ion the dial p lunger perpendicu lar 
t o the face of one o d the dr ive gear teeth 
then rock the dr ive gear to measure the 
back lash. Take the backlash reading at 
90° intervals a r o u n d the dr ive gear. If the 
backlast exceeds the speci f ied l imi ts see 
" S p e c i f i c a t i o n s " - Chapter 4 , instal l n e w 
balancer gears. 

3. W i t h d r a w the reta in ing bo l ts and remove 

the balancer assembly. 

D I A S S E M B L Y 

1. Dr ive o u t the roll pins secur ing the shafts 
to t he h o u s i n g , and disassemble the 
balancer c o m p o n e n t s as s h o w n in Figure 
54. 

I N S P E C T I O N A N D R E P A I R 

f . Measure the outs ide d iameter of the 
shafts and the inside diameter of the gear 
b u s h i n g s and establ ish the c learance, see 
" S p e c i f i c a t i o n s " - Chapter 4 . If the 
b u s h i n g clearance exceeds the 
spec i f i ca t ion , replace the shaft a n d / o r 
gear assembly and re-check the 
c learance. 

2. Examine the shafts and balance gear teet 
for wear and damage and replace w h e r e 
necessary. 

3. Ensure the lubr ica t ion holes in the shafts 
are f ree f r o m obs t ruc t ion . 

R E - A S S E M B L Y 

1. Pos i t ion the balancer gears and th rus t 
washers in the hous ing w i t h the t i m i n g 
marks a l igned and fac ing the roll p in side 
of the balancer. Install the shafts f r o m the 
oppos i te side and secure w i t h the rol l 
p ins. Figure 55 . 

2. Use the feeler gauges to measure the end 

f loat o f the assembled gears. 
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T R A C T O R - M A N U A L S - U K . C O M 

Chapter 8 
TROUBLE SHOOTING, SPECIFICATIONS, 

TEST PLANS AND SPECIAL TOOLS 

S e c t i o n P a g e 

A. T R O U B L E S H O O T I N G - DIESEL E N G I N E S 1 

B. T R O U B L E S H O O T I N G - T U R B O C H A R G E R 11 

C. S P E C I F I C A T I O N S 1 5 

D. S P E C I A L T O O L S 1 9 

E. TEST P L A N S 21 
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P A R T 2 - F U E L S Y S T E M S 

E x a m p l e o f H a r t r i d g e 2 5 0 0 : 

M e t h o d t o determine m i n i m u m n u m b e r o f 
strokes fo r a Test Plan cr i t ical fuel va lue o f 3 0 
m m 3 / s t r o k e us ing a Har t r idge 2 5 0 0 test 
mach ine w i t h 6 0 c m 3 graduates: 

T R A C T O R - M A N U A L S - U K . C O M 

T r a n s f e r P r e s s u r e A d j u s t m e n t 

Var ious end plate transfer pressure ad jus t ing 
assembl ies or sleeve p lugs of d i f ferent 
th ickness can be used to vary the load o n the 
regu la t ing spr ing . Where th is is app l icab le , it 
is stated o n the Test Plan. 

Del ivery for 1 0 0 strokes in 

c m 3 = 3 Q x 1 0 0 = 3 c m 3 . 

1 0 0 0 

Har t r idge 2 5 0 0 s h o u l d g ive at least a 2 5 % f i l l 
of graduates, i.e. 2 5 % of 6 0 c m 3 = 1 5 c m 3 . 
Therefore, t o achieve at least th is f i l l , it w i l l be 
necessary t o use 5 0 0 strokes, g i v i n g a 
del ivery of 15 c m 3 . 

G o v e r n o r L i n k S e t t i n g 

Refer to " O v e r h a u l - Sec t ion B " for the 
m e t h o d of se t t ing governor l ink l e n g t h . 

The l ink length is speci f ied to sat isfy t w o 
main fac tors for governor per fo rmance: 

1 . Fuel c u t - o f f at m a x i m u m speed. 

Before c o m m e n c i n g tests, u n s c r e w the 
m a x i m u m s top screw and the id l ing s top 
screw to a l l o w fu l l m o v e m e n t of t he th ro t t le 
arm. 

The th ro t t le lever is to be fu l ly o p e n a n d the 
s top lever and so leno id s top valve in the 
" r u n " c o n d i t i o n unless o the rw ise s ta ted. 

D o N O T run the p u m p for l ong per iods w i t h 
the s h u t - o f f lever c losed, par t icu lar ly at h igh 
speed. 

2. Non- in te r fe rence w i t h fue l de l ivery at the 
m a x i m u m fuel se t t ing . 

Wh i l s t most governors w i l l operate 
sat isfactor i ly w i t h the nomina l l ink l eng th , 
some un i ts fai l for the above reasons and can 
be cor rec ted b y an a l terat ion t o the l ink 
leng th . The f o l l o w i n g procedure s h o u l d , 
therefore, be adop ted : 

a) Set t o nomina l l ink leng th before 
c o m m e n c i n g test. 

b) If un i t fails fo r ' n o c u t - o f f at m a x i m u m 
gove rned speed, ' reduce l ink l eng th . 

R o l l e r t o R o l l e r D i m e n s i o n 

The se t t ing g iven on the Test Plan is 
approx imate and is for use w h e n assembl ing 
the p u m p . Final ad jus tment o f m a x i m u m fuel 
must be carr ied ou t on the test mach ine . If a 
substant ia l a l terat ion is requi red, t hen the 
p u m p c a n n o t be f u n c t i o n i n g correct ly , e.g, 
p lungers s t i ck ing , incorrect governo r l ink 
set t ing etc. 

c) If un i t fai ls for m a x i m u m fuel in ter ference, 
increase l ink leng th . 

Note, however , tha t incorrect ly m a c h i n e d , 
w o r n or w r o n g l y assembled parts can p ro ­
duce the same faul ts and a l terat ion t o l ink 
leng th , w h i c h may already be correct , w i l l 
no t necessari ly ef fect a s o l u t i o n . S h o u l d 
ad jus tment to the l ink leng th fai l t o correct 
the fau l t , then th is s h o u l d be reset t o the 
nomina l length and the t roub le l ooked for 
e lsewhere. 
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P A K I 2 - FUEL S Y S T E M S 

4 . Fit t h e la tch va l ve a n d b o d y w i t h a n e w 
" D o w t y " seal i n to t h e 2 o ' c lock p o s i t i o n 
in t h e p u m p h o u s i n g w h e n v i e w e d 
f r o m t h e rear e n d o f t h e p u m p . 

TRACTOR-MANUALS-UK.COM 

T i g h t e n t h e va lve b o d y t o t h e s p e c i f i e d 
t o r q u e , see " S p e c i f i c a t i o n s " - C h a p t e r 
8. W i t h a s u i t a b l e pa i r o f Tweezers , 
check f o r f ree m o v e m e n t o f t h e va lve 
in t h e v a l v e body . 

S c r e w o n t h e s leeve nu t t h e n f i t t h e 
s p r i n g a g a i n s t t h e va lve . 

Figure 50 
Exploded View of Advance Housing Components 

1. Piston Plug Position 5. 
2. Spring Cap Position 6. 
3. Spring Cap 7. 
4. ' C Ring Seal 

Springs (3 off) 
'O' Ring Seal 
Piston Plug 

7. E n g a g e t h e s t e m o f t h e a d j u s t e r w i t h 
t h e s p r i n g a n d s c r e w t h e a d j u s t e r a n d 
l o c k n u t i n t o t h e s leeve nu t . T i g h t e n t h e 
s leeve n u t t o t h e s p e c i f i e d t o r q u e , see 
" S p e c i f i c a t i o n s " - C h a p t e r 8, f o l l o w e d 
b y t h e a d j u s t e r l o c k n u t t o t h e s p e c i f i e d 
t o r q u e , see " S p e c i f i c a t i o n s " - C h a p t e r 

3. U s i n g t h e P r o t e c t i o n S leeve , Too l N o . 
7044-898 o v e r t h e t h r e a d s o f t h e p i s t o n 
p l u g , f i t a n e w r u b b e r " O " r i n g . S c r e w 
t h e p i s t o n p l u g i n t o t h e a d v a n c e h o u s ­
ing a n d t i g h t e n t h e p l u g t o t h e 
s p e c i f i e d t o r q u e , see " S p e c i f i c a ­
t i o n s " - C h a p t e r 8. 

A u t o m a t i c A d v a n c e a n d S t a r t R e t a r d U n i t 

1. P r o g r e s s i v e l y a n d e v e n l y t i g h t e n b o t h 
t h e h e a d l o c a t i n g f i t t i n g a n d c a p nut . 
T i g h t e n t h e f i t t i n g a n d t h e c a p nu t t o 
t h e s p e c i f i e d t o r q u e , see " S p e c i f i c a ­
t i o n s " - C h a p t e r 8. Check t h a t b o t h 
c a m r i n g a n d p i s t o n m o v e f ree ly . 

4. U s i n g t h e P r o t e c t i o n S leeve , Too l N o . 
7044-898 , f i t a n e w r u b b e r " 0 " r i n g 
o v e r t h e t h r e a d s o f t h e s p r i n g c a p . 

5. Fit t h e a d v a n c e s p r i n g s i n t o t h e p i s t o n 
a n d s c r e w t h e s p r i n g c a p in to t h e h o u s ­
i n g . 

6. U s i n g a s u i t a b l e socke t , t i g h t e n t h e 
Fit t h e r e m a i n i n g p a r t s o f t h e a d v a n c e s p r i n g cap t o t h e s p e c i f i e d t o r q u e , see 
u n i t as f o l l o w s : - " S p e c i f i c a t i o n s " - C h a p t e r 8. 
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TRACTOR-MANUALS-UK.COM 

PART 2 
FUEL SYSTEMS 

Chapter 6 
AIR CLEANERS 

S e c t i o n P a g e 

A. DRY TYPE A I R C L E A N E R - D E S C R I P T I O N A N D O P E R A T I O N 1 

B. DRY TYPE A I R C L E A N E R - O V E R H A U L 2 

A . D R Y T Y P E A I R C L E A N E R - D E S C R I P T I O N A N D O P E R A T I O N 

Ford 4 5 5 C , 5 5 5 C and 6 5 5 C m o d e l s feature a 
dry e lement type air c leaner loca ted beneath 
the eng ine t o p h o o d panel in f r o n t of the 
diesel fuel tank. Figure 1 . 

A i r enters the cleaner in a c i rcu lar d i rec t ion 
and cent r i fuga l ac t ions results in heavier 
part icles be ing t h r o w n to the ou ts ide o f the 
conta iner and co l lec t ing in the b o t t o m of the 
air cleaner for e ject ion t h r o u g h an evacuator 
tube . The l ighter part ic les are co l lec ted o n 
the pr imary e lement . 

A n inner (secondary) safety e lement is 
located w i t h i n the outer e lement . The safety 
e lement protects the eng ine in t h e event of 
dust passing t h r o u g h a d a m a g e d outer 
e lement 

Figure 1 
Dry Element Type Air Cleaner Installed 

1. Air Cleaner Assembly 
2. Outer Element 
3. Wing Nut 
4. Dust Collector 
5. Pre-Cleaner Bowl 
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P A R T 2 - F U E L S Y S T E M S T R A C T O R - M A N U A L S - U K . C O M 

T E S T P L A N - F O R D 6 5 5 C . 2 6 8 c u . i n . ( 4 3 9 0 c c ) E n g i n e c o n t i n u e d 

T e s t O p e r a t i o n R P M R e q u i r e m e n t s 

1 Pr iming 2 0 0 Obta in del ivery f r o m all in jectors and backleak 

2 Stabi l isat ion 1 0 0 0 run p u m p for 3 minu tes 

3 Transfer pressure check 1 0 0 0,4 bar (6 l b f / i n 2 ) m i n i m u m 

4 A d v a n c e set t ing 7 0 0 Ad jus t transfer pressure sc rew t o ob ta in advance of 

3,5° (2 ,76 m m ) 

5 Transfer pressure check 7 0 0 4,0 t o 5,2 bar ( 5 9 t o 7 5 l b f / i n 2 ) 

6 Full advance check 9 0 0 5,25° t o 6,25° (4 ,14 t o 4 ,93 m m ) 

7 Back leakage 9 0 0 4 0 t o 1 0 0 c m 3 per 1 0 0 st rokes t ime cyc le . 
( F l o w rate 3 6 0 to 9 0 0 c m 3 / m i n . ) 

8 

9 

10 

11 

12 

13 

14 

15 

16 

M a x i m u m del ivery 
se t t ing . See No te 1 

Governor set t ing 

S top test mach ine . Remove transfer pressure gauge. Fit and energise so leno id . 

Re-start test mach ine and pr ime as in test 1 . 

* 1 1 0 0 6 1 , 0 ± 0 , 5 m m 3 / s t r o k e 
Spread be tween l ines no t t o exceed 5,0 m m 3 / s t r o k e 

1 2 2 0 Set th ro t t le by max. speed ad jus tmen t sc rew t o g ive 
average del ivery o f b e t w e e n 5,0 and 6,0 c m 3 . 
Lock s top screw. 

Governor c u t - o f f check 1 2 8 0 Average del ivery t o be no t more t h a n 1,6 c m 3 

Del ivery check 1 1 0 0 Del ivery t o be as at test 9 ± 0 , 3 c m 3 

Run test mach ine d o w n t o 1 0 0 rpm a n d s top . 
Screw latch va lve adjuster fu l l y in . Re-star t test mach ine . 

2 0 0 Sc rew latch valve adjuster fu l l y in , t h e n screw o u t 
unt i l advance reads 1,25° t o 2,0° (0 ,98 to 1,58 m m ) . 
Lock adjuster. 

Latch valve set t ing 

Run test mach ine d o w n t o 1 0 0 rpm and s top . Re-start test mach ine 

Excess fuel del ivery 
check 

1 5 0 Average del ivery t o be 2 0 c m 3 m i n i m u m w i t h 

advance at 0°. 

M o v e thro t t le lever to c losed pos i t ion for tests 14 , 15 and 16 

Id l ing del ivery 

C u t - o f f opera t ion 

So leno id shu t -o f f check 

17 T i m i n g 

2 8 0 W i t h th ro t t le lever against id le sc rew, set del ivery t o 
3,0 t o 3,5 c m 3 us ing idle sc rew. Lock screw. 

2 8 0 W i t h s h u t - o f f lever c losed , average del ivery no t t o 

exceed 0,5 c m 3 

2 8 0 De-energ ise so leno id and w a i t for 5 seconds before 

opera t ing t r ip gear. Average del ivery no t to exceed 

0,5 c m 3 

Using out le t 'X ' ( 5 5 bar pressure) set index ing t o o l 

to 263° . Scr ibe a l ine on p u m p h o u s i n g f lange. 
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C H A P T E R 1 
T R A C T O R - M A N U A L S - U K . C O M 

A . E N G I N E A N D T R A N S M I S S I O N H A R N E S S 

B. S T E E R I N G C O N S O L E H A R N E S S 

C. I N S T R U M E N T A N D L I G H T I N G H A R N E S S 

D. R O O F H A R N E S S 
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PART 3 - ELECTRICAL SYSTEMS — 
T R A C T O R - M A N U A L S - U K . C O M 

I N I T I A L T E S T S 

The ini t ial tests may be per fo rmed w i t h o u t 
remov ing any o f the c h a r g i n g c i rcu i t 
c o m p o n e n t s f rom the t ractor and enable the 
f o l l o w i n g i tems to be checked : 

A l te rnator O u t p u t Lead 

Battery Temperature Sensor Ci rcu i t 

A l ternator Charg ing Current and 

Cont ro l led Vo l tage 

A l te rna tor Charg ing Ci rcu i t Vo l tage D r o p 

Figure 8 
Alternator Plug Connections Test 

1. Output Lead 
2. Voltmeter (0-30 Volts) 
3. Alternator Frame 

• A l te rnator M a x i m u m O u t p u t Per formance 

T e s t e q u i p m e n t r e q u i r e d : 

• Vo l tmete r ( 0 - 3 0 Vol ts M o v i n g Coi l Type ) 

1 . A l t e r n a t o r O u t p u t L e a d T e s t 

W i t h reference to Figure 8 

Mi l l i vo l tmeter ( 0 - 1 Vo l t ) 
1 . Turn the key start s w i t c h on bu t d o no t 

start the eng ine . 

A m m e t e r ( 0 - 7 0 Amperes M o v i n g Coi l 

Type ) 

1.5 O h m 70 Amperes Var iable Load 

Resistor 

J u m p e r Lead ( 0 . 2 5 i n . [ 6 . 3 5 m m ] Ma le to 

Female Blade Termina l ) 

2. Remove the o u t p u t lead f r o m t h e 
al ternator and c o n n e c t a vo l tmeter 
be tween the o u t p u t lead and the 
al ternator f rame (negat ive side of 
vo l tmeter to f rame) . Bat tery vo l tage 
shou ld be registered. 

N O T E : Most commercial test equipment 
incorporates several testing devices within a 
single unit. Use such equipment according to 
the manufacturer's instructions. 

If bat tery vo l tage is no t registered, a 
c o n t i n u i t y fau l t in the external cable c i rcu i t ry 
must be t raced and remed ied , refer t o the 
c i rcu i t d iagram s h o w n in Figure 5. 
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PART4- P O W E R REVERSING TRANSMISSION 

TRACTOR-MANUALS-UK.COM 

Figure 24 
3rd/4th Synchroniser Exploded View 

1. Inner Cone Drive Pins 
2. Inner Cone 
3. 4th Gear 
4. Coupler and Outer Cones 
5. Synchroniser Ring 

6. Intermediate Cone Locator 
7. 3rd Gear 
8. Synchroniser Ring Locating Pins (3) 
9. Detent Ball and Spring (6) 

Transmiss ion gears are m o u n t e d on the 
o u t p u t shaft either side of t he synchron iser 
assembly. Sp l ined to the gears are retainers 
w h i c h engage the synchron iser r ings t o the 
gears. The synchroniser r ings are pos i t i oned 
b e t w e e n the t w o outer cones and t w o inner 
cones. The t w o inner cones are engaged to 
the s l id ing sleeve by four ( l o n g ) p ins w h i c h 
locate w i t h i n t h e c u t - o u t s in the cones. Three 
th icker (shor t ) pins l imi t the travel of the 
s l id ing sleeve in relat ion to the outer cone . 

The opera t ion of the synchroniser . Figure 25 , 

is as f o l l o w s : -

In the neutral pos i t ion the s l id ing sleeve and 
outer c o n e are locked toge ther by the bal ls 
and spr ings pos i t ioned in the sleeve a n d 
tangs of the outer cone. 

The inner cone is engaged to the s l id ing 
sleeve by the four ( l o n g ) p ins and rotates 
w i t h the sleeve and outer cone as an 
assembly. 

The synchron iser r ing , engaged to the gear 
via the retainer, and the gear are free to rotate 
o n the o u t p u t shaft . 

As the s l id ing sleeve is m o v e d f r o m neutral 
t o w a r d s the gear to be selected the outer 
c o n e also moves and compresses the 
synchron iser r ing b e t w e e n the outer and 
inner cones. 

Further shi f t pressure causes the 
synchron iser r ing and the inner and outer 
cones t o rotate at the same speed. The 
synchron iser r ing and gear n o w ro ta t ing in 
synchron isa t ion w i t h the sleeve permits the 
chamfered teeth on the internal 
c i rcumference of the sleeve t o engage the 
teeth o n the gear. 
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TRACTOR-MANUALS-UK.COM 
• C H A P T E R 2' 

Figure 9 
Solenoid Control Valve 

Lock-Up Valve 
Reverse Solenoid 

The bypass valve w i l l open at approx imate ly 
7 5 - 8 0 l b f / i n 2 ( 5 . 2 - 5 . 5 bar) t o bypass oi l 
back t o s u m p ; thereby prevent ing excessive 
pressure in the converter . Oil leaking past 
land " A " of the regu la t ing valve also returns 
t o s u m p . 

S O L E N O I D C O N T R O L V A L V E 

The so leno id con t ro l valve is m o u n t e d o n t o p 
of the d is t r ibu tor assembly, Figure 9, and 
consis ts o f t w o ident ical spools , t w o 
ident ical so leno ids , a return spr ing and a 
valve body . 

The f u n c t i o n of the so leno id con t ro l valve is 
to d i rect the pressure regulated oil f r o m the 
hydraul ic p u m p to one of the t w o c lu t ch 
packs. 

Figure 10 
Oil Flow - In Neutral 

| Pressure Oil 

| I Lubrication Oil 

1. Forward Solenoid 
2. Forward Clutch Oil Gallery 
3. Feed Port to Oil Cooler 
4. Regulating Valve 
5. Bypass Valve 

Torque Converter Pressure Oil £ 

Reservoir and Exhaust Oil 
Torque Converter Return Oil 

6. Oil Pump Outlet 
7. Oil Pump Inlet 
8. Lock-Up Valve 
9. Return from Oil Cooler 

10. Cooler Bypass Valve 

11. Reverse Clutch Oil Gallery 
12. Reverse Solenoid 
13. Reverse Spool 
14. Forward Spool 
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P A R T 4 - P O W E R R E V E R S I N G T R A N S M I S S I O N 

TRACTOR-MANUALS-UK.COM 
A S S E M B L Y 

1 . Instal l t he regu la t ing valve s p o o l , sh im 
and sp r ing in to the respect ive bore and 
retain in pos i t ion w i t h the p l u g . T igh ten 
the p l u g t o the speci f ied to rque , see 
" S p e c i f i c a t i o n s " - Chapter 3. 

2 . Instal l t he by-pass valve seal, bal l , sp r ing 
and sh im in to the respect ive bore and 
retain w i t h the p l u g . T igh ten the p lug t o 
t h e spec i f ied to rque , see " S p e c i f i ­
c a t i o n s " - Chapter 3. 

3. Assemble the t ransmiss ion hydraul ic 
p u m p c o m p o n e n t s as s h o w n in Figure 
79 . Instal l the p u m p o n t o the d is t r ibu tor 
hous ing and secure w i t h the re ta in ing 
bol ts . T i g h t e n the bol ts to the speci f ied 
to rque , see " S p e c i f i c a t i o n s " - Chapter 3. 

4 . Install t he stator s u p p o r t o n t o t h e 
d is t r ibu to r hous ing and secure w i t h the 
re ta in ing bol ts . T igh ten the bo l ts to the 
spec i f ied to rque , see " S p e c i f i c a t i o n s " -
Chapter 3. 

5. Locate the gear o n t o the stator suppor t , 
Figure 7 7 . 

6. If it w a s necessary t o remove the oi l seal 
f r om t h e f ron t cover, instal l a n e w seal 
us ing T o o l No . 6 3 0 or 9 2 1 0 and a press. If 
t he th rus t washer w a s removed , instal l a 
n e w th rus t washer us ing n e w k n o c k p ins. 

7. Instal l t he hydraul ic p u m p dr ive gear and 
bear ings t o the f ron t cover, t he assembly 
is a push f i t . 

8. D o no t instal l the f ron t cover plate at th is 
stage as it is necessary t o a l ign the P.T.O. 
shaft and p u m p dr ive gear d u r i n g 
assembly. 

Figure 83 
Front Input Shaft Bearing Removal 

1. Puller-Tool No. 1003 or 9516 
2. Front Input Shaft 
3. Oil Passages 
4. Front Input Shaft Bearing 
5. Pulling Attachment - Tool No. 951 or 9190 
6. Sealing Rings 

F R O N T I N P U T S H A F T A N D R E A R 
C L U T C H A S S E M B L Y 

D I S A S S E M B L Y 

1 . Norma l l y it is no t necessary t o remove the 
bal l bear ing f r o m the f r o n t inpu t shaf t , or 
the needle bear ing f r o m the rear face of 
t he shaft . If t he bal l bear ing is w o r n or 
d a m a g e d , it can be removed as s h o w n in 
Figure 83 . T o remove t h e needle bear ing , 
col lapse the inner race w i t h a hammer 
and chisel , t hen pul l t he outer race f r o m 
the shaft w i t h T o o l Nos. 1 0 0 3 and 951 or 
9 5 1 6 a n d 9 1 9 0 . 

2. U n l o c k the seal ing r ings by squeez ing 
t h e m together , t hen remove t h e m f r o m 
the shaft . 

3. If no t prev ious ly r e m o v e d , pu l l the 
bear ings and spacer f r o m the rear c lu t ch 
h u b (reverse idler i n p u t ) and remove the 
gear f r o m t h e c l u t c h plates in the 
h o u s i n g . Remove the th rus t washer . 
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CHAPTER 1 

TRACT0R-MANUALS-UK.COM 

Figure 26 
Drive Pinion Assembly- Exploded View 

1. Pilot Bearing 
2. Lock Ring 
3. Drive Pinion Shaft 

4. Rear Bearing 
5. F.W.D. Gear 
6. Front Bearing 

Adjusting Nut 
Thrust Washer 
Retainer Plate 

10. Drive Pinion Retainer 
11. Spacer 
12. Spacer 

I N S P E C T I O N A N D REPAIR 
1. T h o r o u g h l y c lean and inspect all par ts 

and instal l n e w parts if w o r n or 
d a m a g e d . 

2. If necessary, to r e m o v e the rear p in ion 
bear ing , use Too l Nos . 1003 or 9516 a n d 

951 o r 9190 as s h o w n in Figure 28. To 
instal l a n e w bear ing use the s a m e t o o l 
in c o n j u n c t i o n w i t h a s leeve of su i tab le 
size, F igure 29 to press the inner bear ing 
t rack square ly aga inst the p i n i o n gear . 

Figure 27 
Removing Drive Pinion Pilot Bearing 

1. Tool No. 1002 or9198 3. Tool No. 951 or 9190 
2. Pilot Bearing 4. Drive Pinion Shaft 

Figure 28 
Removing Drive Pinion Rear Bearing 

1. Tool No. 1003 or9516 3. Bearing Assembly 
2. Drive Pinion Shaft 4. Tool No. 951 or 9190 
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Chapter 3 

FOUR WHEEL DRIVE FRONT AXLE ASSEMBLY 

Sec t i on P a 9 e 

A. FOUR WHEEL DRIVE FRONT AXLE - DESCRIPTION A N D 

OPERATION 1 

B. PLANETARY REDUCTION A S S E M B L Y A N D WHEEL HUBS -

OVERHAUL 3 

C. AXLE S H A F T - O V E R H A U L 10 

D. STEERING SWIVEL PIN B E A R I N G S - O V E R H A U L 14 

E. STEERING CYLINDER A N D TRACK R O D S - O V E R H A U L 19 

F. FRONT A X L E - R E M O V A L A N D INSTALLATION 23 

G. DIFFERENTIAL C R O W N WHEEL A N D PINION A S S E M B L Y -
OVERHAUL 26 

H. DRIVE S H A F T - O V E R H A U L 36 

Chapter 4 
TRANSFER GEAR ASSEMBLY 

Sec t i on P a 9 e 

A. T R A N S M I S S I O N GEAR A S S E M B L Y - DESCRIPTION 

A N D OPERATION 1 

B. T R A N S M I S S I O N GEAR A S S E M B L Y - O V E R H A U L 3 

C. TRANSFER GEAR OPERATING CABLE - A D J U S T M E N T S 15 

Chapter 5 
TROUBLE SHOOTING SPECIFICATIONS AND 

SPECIAL TOOLS 

Sec t i on P a 9 e 

A. TROUBLE S H O O T I N G - S T E E R I N G 1 

B. S P E C I F I C A T I O N S - S T E E R I N G 3 

C. S P E C I F I C A T I O N S - T W O W H E E L DRIVE 
FRONT A X L E 4 

D. SPECIFICATIONS - FRONT WHEEL DRIVE A X L E 
A N D TRANSFER GEAR A S S E M B L Y 5 

E. SPECIAL TOOLS 9 
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TRACTOR-MANUALS-UK.COM 
C H A P T E R 4 

1. Fork 
2. Pin 

Figure 6 
Shaft and Fork Installation 

3. Detent Shaft 

Figure 8 
Output Shaft Rear Bearing 

1. Snap Ring 
2. Bearing 

Us ing a p i n p u n c h k n o c k the p in secur ing 
the fo rk o n the de ten t shaf t in to the 
" c e n t r e " o f the shaf t , F igure 6. 

N O T E : Do not attempt to knock the pin 
through the shaft as this will prevent removal 
of shaft. 

Figure 7 
Fork and Detent Shaft Assembly 

1. Pin 6. 
2. Fork 7. 
3. Actuating Shaft 8. 
4 . Detent Shaft 9. 
5. Ball and Spring 10. 

Detent Adjuster 
Lock Nut 
Plug 
Ball and Spring 
Transfer Case 

10. Push the detent shaf t t o w a r d rear o f 
h o u s i n g and remove fork . 

1 1 . Remove de ten t shaft f r o m cas ing and 
" k n o c k " the p in f rom the shaf t . Retr ieve 
the remain ing detent bal l a n d sp r i ng . 
Refer to Figure 7. 

12 . Us ing a p in p u n c h dr ive the lever 
assembly re ta in ing p in f r o m the ac tua t ing 
lever shaft . Remove the lever and shaf t 
f r o m the cas ing. 

13. Remove the rear bear ing snap r ing . 
Figure 8 and us ing a su i tab le press a n d 
s tep plate adaptors Too l Nos . 6 3 0 T / 1 4 
a n d 15 or 9 2 1 1 , remove bear ing . 

14 . Us ing a sui table press and step plate 
adaptor T o o l No. 6 3 0 T or 9 2 1 1 , remove 
the dust and oi l seal f r o m the o u t p u t shaf t 
e n d cap . Figure 9. 
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PART 8-HYDRAULIC SYSTEM, CONTROLS AMD FRAME 

Hydraulic oil is supplied to the pump by 
gravity feed from the hydraulic oil reservoir, 
through a pipe which connects to the intake 
port in the pump cover. A set of spur gears, 
housed in the body of the pump and driven 
by the driveshaft, supply oil to the hydraulic 
system circuit. 

0 I entering the pump fills the spaces 
between the teeth of the revolving gears and 
is then carried around within the pump body 
to a point where the teeth of the two gears 
come into mesh, Figure 2. As the oil cannot 
pass back between the gears it is forced out 
of the pump body through the outlet port in 
the pump cover. 

Figure 2 
Oil Flow in Hydraulic Gear Type Pump 

Pressure Oil Suction Oil 

A. To Hydraulic Circuit B From Reservoir 
1. Driven Gear 2. Drive Gear 

B. H Y D R A U L I C P U M P - O V E R H A U L 

N O T E : The oil seals in the pump are the only 
serviceable parts that can be renewed. Prior 
to overhauling the hydraulic pump, the pump 
performance test - as described in Part 8, 
Chapter 70, Section E "Hydraulic Pump 
Performance Testing" - should be 
conducted to ascertain the efficiency of the 
pump, if the efficiency is less than 80% the 
pump should be dismantled to determine the 
c&use. 

A W A R N I N G : Ensure the backhoe is 
supported in the transport position or 

resting on the ground and the loader is in the 
raised position and supported by the loader 
svfety support prior to commencing 
overhaul. 

R E M O V A L 

1. Remove the hydraulic oil filter element on 
the right-hand side of the Unit and drain 
the hydraulic oil into a suitable container 
by depressing and holding in the anti-
syphon valve. Figure 3. 

I M P O R T A N T : Do not operate the engine 
with hydraulic reservoir drained otherwise 
damage to the pump will result. 

2. Remove the front grille securing bolts 
and withdraw the grille. 
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C H A P T E R 5 

R E - A S S E M B L Y A N D I N S T A L L A T I O N 

Reassembly and insta l la t ion of the valve 
assembly f o l l o w s the removal and d is­
assembly procedure in reverse. Du r ing 
reassembly observe the f o l l o w i n g require­
ments : 

• Lubr icate all c o m p o n e n t s w i t h hydraul ic 
oi l pr ior to re-assembly, see 'Spec i f i ca ­
t i ons ' - Chapter 1 1 . 

• T igh ten the spool detent p lug and check 
valve reta in ing p lug to the speci f ied 
to rque , see 'Spec i f i ca t ions ' - Chapter 1 1 . 

C L A M P I N G C Y L I N D E R S - R E M O V A L 

1. Park the Uni t on a f i rm level surface, 
pos i t ion the carr iage in the centre of the 
f rame w i t h the d ipst ick paral lel to the 
centre l ine of the Uni t , retract the c r o w d 
cy l inder and lower the d ips t ick to the 
g r o u n d . 

2. Release the pressure on the c l a m p i n g 
cy l inders by pu l l i ng up the ' T handle on 
the con t ro l conso le and ret ract ing the 
stabi l iser leg unt i l the sys tem relief valve 
operates. 

3. Lower C lamping Cyl inder Remova l : 

• D isconnec t the feed hose to the cy l inder 
be ing removed and cap the exposed ends. 

• Remove the bol t secur ing the c l a m p i n g 
cy l inder bel lcrank p ivo t p in . W i t h d r a w the 
p in and remove the bel lcrank. Refer to 
Figure 7. 

• Us ing a sui table dr i f t , dr ive the c l a m p i n g 
cy l inder f rom the backhoe carr iage. 

Figure 7 
Carriage and Swing Post Assembly 

1. Carriage Retaining Plate 
2. Carriage Retaining Bolt (6 off) 
3. Lower Clamp Cylinder Bellcrank 
4. Swing Post 
5. Carriage Hose Clamp 

4. Upper C l a m p i n g Cyl inder Removal : 

• S u p p o r t t he carr iage us ing a sui table s l ing 
a n d hoist. 

• Remove the six carr iage plate reta in ing 
bo l ts and remove the plate. 

• Us ing the b o o m and d ipst ick opera t ing 
e lements carefu l ly lower and t i l t the 
carr iage fo rwards to enable access to the 
upper c l a m p cyl inders. 

• D i sconnec t the feed hose to the cy l inder 
be ing removed and cap the exposed end . 

• U s i n g a sui table dr i f t , dr ive the c l a m p i n g 
cy l inder f r o m the backhoe carr iage. 
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P A R T 8 - H Y D R A U L I C S Y S T E M , C O N T R O L S A N D F R A M E 

3. D isconnec t the hoses and tubes f r o m the 
s w i n g cy l inder to be removed. Ensure the 
rear feed hose is clear for subsequen t 
removal . 

7. Lever t he plate u p w a r d s f rom b o t h 
cy l inder upper t runn ions . 

4. 

5. 

6 

Remove the cot ter p ins f r o m the rod e n d 
p in retainer and dr ive o u t t he p i n . No te 
tha t th is p in retains bjoth cy l inder rod 
p ins. Figure 18. 

Us ing a sui table dr i f t , dr ive o u t t he rod 

e n d p i vo t p in . Figure 19. 

Remove the 6 bo l ts . Figure 2 0 , secur ing 
the cy l inder t r u n n i o n retainer a n d 
bush ing plate assembly. Col lec t t he loose 
nu t bars. 

Figure 20 
Cylinder Upper Trunnion Retainer Plate 

1. Cylinder Upper Trunnions 
2. Retainer and Bushing Plate 
3. Nut Bar 
4. Fixing Bolts 
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P A R T 8 - H Y D R A U L I C S Y S T E M , C O N T R O L S A N D F R A M E 1 

H . E X C A V A T O R C O N T R O L S Y S T E M ( M E C H A N I C A L ) - O V E R H A U L 

Figure 38 
Backhoe Control Console 

Sideshift Shown 

1. Dipstick Control Lever 
2. Carriage Clamp Lever 
3. Extendible Dipstick Ped3l 
4. Boom Control Lever 
5. Stabiliser Control Levers 

Figure 39 
Backhoe Control Lever Linkage 

1. Control Lever Pivot 
2. Control Lever Link Assembly 
3. Bellcrank 
4. Stabiliser Lever Link Assembly 
5. Stabiliser Lever Shaft 
6. Control Lever Shaft 

Sideshift 

R E M O V A L 

1 . Posi t ion the un i t on a hard level surface 
and rest the d i g g i n g e lements on the 
g r o u n d in a safe pos i t ion . 

W i t h the eng ine s topped , rel ieve residual 
pressures by m o v i n g all con t ro l levers in 
all d i rect ions. 

Unsc rew the con t ro l lever knobs and 
remove the rubber gaiters, Figure 38 . 

D I S A S S E M B L Y - S i d e S h i f t U n i t s 

1 . Remove the con t ro l lever and stabil iser 
lever l ink assemblies by d i s c o n n e c t i n g 
the p i vo t p ins and remov ing the lever 
p ivo t t o l ink bo l ts . Figure 39 . 

2. D i s c o n n e c t the bel lcrank, t o valve spoo l 
l ink assembly p ivo t pins a n d remove the 
l inks, Figure 4 0 . 

Sideshi f t Un i ts : 

Us ing a sui table pin p u n c h dr ive the 
reta in ing p in f rom the c lamp lever T ' 
hand le and remove the handle. 

3. R e m o v e the bel lcrank p ivo t shaft 
re ta in ing bol t and w i t h d r a w the shaf t 
be l lc ranks and spacers. 

Remove the excavator con t ro l levers and 
t o p and side covers to expose the con t ro l 
m e c h a n i s m . 

4 . R e m o v e the stabil iser lever p ivo t shaft 

secur ing bol ts and w i t h d r a w the shafts 

and levers. 
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SECTION 9 - CAB 

FIGURE 9-18 

Air Conditioning Expansion Valve 
1 Evaporator core 
2 Expansion valve 
3 To compressor 

E X P A N S I O N V A L V E 

The expansion valve, Figure 9-18, is located 
on the pressure line leading from the 
dehydrator and receiver into the evaporator 
and performs the following functions: 

1. METERING ACTION - A metered orifice 
changes the liquid refrigerant from a high 
to a low pressure. 

2. MODULATING ACTION - A 
thermostatically controlled valve within 
the expansion valve body controls the 
volume of liquid refrigerant passing 
through the orifice and makes sure the 
refrigerant is fully vaporized within the 
evaporator. Liquid refrigerant would 
damage the compressor reed valves or 
freeze the pistons. 

3. CONTROLLING ACTION - The valve 
responds to changes in the cooling 
requirements. When increased cooling is 
required, the valve opens to increase the 
refrigerant flow and when less cooling is 

required (or increased compressor 
volume due to increased engine speed) 
the valve closes and decreases the 
refrigerant flow. 

E X P A N S I O N V A L V E - O P E R A T I O N 

All of the needed temperature sensing and 
pressure sensing functions are consolidated 
into this basic unit and no external tubes are 
required for these purposes. 

The block or "H" type expansion valve gets its 
name from its construction, Figure 9-19. 

There are two refrigerant passages which 
form the legs of the "H. " One passage is in the 
refrigerant line from the condenser to the 
evaporator and contains the ball and spring 
valve. The other passage is in the refrigerant 
line from the evaporator to the compressor 
and contains the valve's temperature sensing 
element. 

The thermal element is part of the push-rod 
mechanism. 

Liquid refrigerant flow is controlled by the 
push-rod forcing the ball off its seat and the 
valve spring exerting pressure on the ball to 
keep it on its seat. 

During stabi I ized (veh i cl e sh utdown) 
conditions, the pressure on the bottom of the 
expansion valve diaphragm rises above the 
pressure on the top of the diaphragm allowing 
the valve spring to close the valve. 

When the system is started, the pressure on 
the bottom of the diaphragm drops rapidly, 
allowing the valve to open and meter liquid 
refrigerant to the lower evaporator tubes 
where it begins to vaporize. 

The compressor suction draws the vaporized 
refrigerant out of the top of the evaporator at 
the top tube where it passes the temperature 
sensor. 

Pressure in the temperature sensor drops 
when cooled and the expansion valve starts to 
close. Its pressure rises with evaporator 
superheat and opens the expansion valve, 
allowing more refrigerant to flow. 
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SECTION 9 - CAB 

FIGURE 3-39 

Blower Assembly Removal 

1 Blower assembly 
2 Electrical connections 
3 High/low switches 

Insta l lat ion 

1. install switch onto the line fittings and 
t ighten. 

2. Connect the wires from the switches 
according to the wire schematic in the air 
conditioning electrical section. 

Blower Motor and Fan A s s e m b l y 

Removal 

NOTE: Remove the evaporator cover i f it 
has not been removed prior to this 
operation. 

1. Disconnect the wires for the fan motor and 
the wire to the high/low switches. 

2. Remove the 4 attaching screws and lift the 
blower assembly from the air conditioning 
unit, Figure 9-39. 

3. Remove the fan rotor, Figure 9-40. 

4. Remove motor through fan housing. 

SEAL 

FIGURE 9-40 

Inspect ion and Repair 

1. Clean the fan blades and housing with a 
damp cloth. 

2. Inspect the fan blades for damage. If they 
are bent, the blades can be straightened, 
but must be replaced if broken. 

3. Check the fan drive shaft to be sure they 
are straight and free to rotate. 

Instai iat ion 

1. Install the fan motor and secure the 
mounting. 

2. Secure the fan rotors to the shaft. 

3. Install the end covers. 

4. Install the blower assembly into position in 
the air conditioning unit. 

5. Connect the fan motor wire using the 
wiring diagram in the air conditioning 
electrical Section. Also connect the wire 
to the high and low cut-out switches. 
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SECTION 10 - SEPARATING THE T R A C T O R 

BACKHOE REMOVAL 
1. Position the unit on a flat surface where 

the backhoe will be stored. 

2. Lower the stabilizers to the ground and 
position the backhoe parallel to the center 
line of the unit, with the dipstick vertical 
and the bucket on the ground. 

NOTE: On sideshift units, make sure 
the backhoe carriage is positioned in 
the center of the mainframe. 

3. Remove the rear window and one end of 
the boom lock linkage to get the window 
off, Figure 10-39. 

4. Where equipped, remove the extendable 
dipstick or auxiliary hydraulics pedal by 
removing the pedal pivot bracket bolts 
underneath the cab or platform. 
Disconnect the linkage at the pedal. 

5. Remove the rear floor mat. 

6. Remove the lower window support, Figure 
10-39. 

7. Remove the access panels between the 
cab floor and backhoe deck. 

On sideshift units disconnect the wiring to 
the rear lights, attaching to the backhoe 
mainframe and remove any clips securing 
the harness to the rear fenders, cab or 
platform. 

FIGURE 10-39 

Backhoe Removal 

1 Lower rear window 
2 Boom lock linkage 
3 Window bolts and clips 
4 Boom lock linkage boot 
5 Lower support 
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SECTION 11 - A C C E S S O R I E S 

S-25123 

FIGURE 11-37 

Attaching and Control Kit 
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