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FOREWORD

The 4 cylinder O.H.V. Fordson Major Tractor introduced in 1952 has undergone a process
of gradual development culminating in the current Power Major Tractor.

Apart from modifications in styling the changes have been in detail only, the main
concentration being on the Diesel engine which has been steadily improved in efficiency and power.

From a service point of view the basic principles laid down in the Fordson Major Repair
Manual will apply and the purpose of this Supplement is to provide a summary, under one cover,
of the important differences which may be encountered on these models together with detailed
information on features such as “Live” P.T.0., Vacuum Brakes, etc., which have been developed.

To obviate unnecessary repetition it is intended that this Supplement is used in conjunction
with the existing Repair Manual.

The tool numbers quoted are in line with the new tool numbering system which was intro-
duced in August 1957 and, as many of these tools will have already been supplied under the
previous numbering system, a conversion list is included at the end covering all tools guoted
in the Supplement.

As the Supplement has been produced in a loose leaf form additional sheets will be issued
as and when future items of interest arise and Service Bulletins, as such, will therefore no longer
be issued on the Major Tractor.

Ford Policy is one of continuous improvement and the right to change prices, specification
and equipment without notice is reserved.

Issued by:—
Service Department,
Tractor Division,
Ford Motor Company Limited,
Copyright in United Kingdom— August 1959, Dagenham, England
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SPECIFICATION AND REPAIR

SECTION 1

DATA

ENGINES FROM
Eng. No, 1217101 1o
Eng. No. 1125000

FROM
Fung. No. 125097 to
ng. No. 1481090

FROM
Fng. No. 1481091
Onwards

Type of Engine
No. of Cylinders
Stroke

Bore
Cubic Capacity

Max. BH.P.

Max. Torque

Compression Ratio

Firing Order

Camshaft
Cam Lift

Camshaft
Identification

No. cast between
No. | and 11 Cams

Camshaft end float

Cylinder liners

Liner Protrusion
(above top face of
block)

Pistons

Oversizes

Piston Pin Type

Vertical in-line 4 stroke
4

4,524 - 4,528 ins.
(114,91 -115.011 mm.)

3.937 - 3.938 ins.
(100 - 100,023 mm.)

220.35 cu. ins.
(3611 ces.)

40.5 @ 1600 r.pm.
(with accessories
less fan)

140 Hbs, ft. (19.348
kg.m.) G 1150 r.p.m.
(with accessories
fess fan)

258 ins. (6.55 mm.)

EIADKN 6250 -F
(obsolete, replaced by
EIADDN - 6250)

003 - .008 ins.
(.076-- 203 mm.)

Replaceable wet type

retained by pressure

of cylinder  head
through gasket

{002 ins. - 004 ins.
(051 102 mm.)

Solid skirt aluminium
alloy 100 mm. dia.
combustion chamber
machined in piston
crown
1.250 ins. (31.75 mm.)
dia. piston pin bore

0025 ins.
(.0635 mm.)

From Eng. No.
1362380
Solid pin fullv float-
ing retained by end
circlips

Vertical in-lined stroke
4

4.524 - 4.528 ins.
(114.91 - 115.011 mm.)

3.937 - 3.938 ins.
(100 - 100.023 mm.)

220.35 cu. ins.
(3611 ccs.)

44 r 1600 r.p.m.
(with accessories
less fan)

148 1bs. f1 (20.45
kg.m.) @: 1150 r.p.m.
(with accessories
less fan)

16:1

2305 ins. (7.75 mm.)

500E 6250 - B
(obsolete, replaced by
528E - 6250)

003 - .008 ins.
(.076 - .203 mm.)

Replaceable wet type

retained by pressure

of cylinder  head
through gasket

002 ins. — 004 ins.
(051 - 102 mm.)

Solid skirt aluminium
alloy 100 mm. dia.
combustion chamber
machined off-set  in
piston crown
1.375 ins. (34.9 mm.)
dia. piston pin bore
0025 ins.
(0635 mm))

Hollow pin fully float-
ing retained by end
circlips

Vertical in-line 4 stroke
4

4.524 - 4.528 ins.
(114.91-115.011 mm.)

3.937-3.938 ins.
(100 - 100.023 mm.)

220.35 cu. ins.
(3611 ccs.)

51.8 . 1600 r.p.m.
(less ancilliaries)

171 Ibs. ft. (23.63
kg.m.) (@ 1200 r.p.m.
(bare engine)

16:1
1-2-4-3

258 ins. (6.55 mm.)

EIADKN 6250-F or
EIADDN 6250

.003 - .008 ins.
(.076 - .203 mm.)

Replaceable wel type

retained by pressure

of  cylinder  head
through gasket

002 ins. - .004 ins.
(.051 - .102 mm.)

Solid skirt aluminium
alloy 100 mm. dia.
combustion chamber
machined off-set in
piston crown
1.375 ins. (34.9 mm.)
dia. piston pin bore

0025 ins.
{.0635 mm.)

Hollow pin fully Aoat-
ing retained by end
circlips

Issued — February, 1961
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SECTHIN

ENGINEKES FROM
Eng. No. 12871061 to
Eng. No. 1425096

FROM
Frg. No. 1425097 to
Eag. No. 1481090

FROM
Eng. No. 14819}
Onwards

Uniside diameter

Piston Rings

Ring Gap
Compression
04l Control

Mg, Compression Rings

Mo. Oil rings

Width of Piston rings.

Compression mean

Oil control mean
Fing to groove Clearance

Compression

i Control

Yolves

Yalve Clearance
nlet hot
Fxhaust
Dxhaust w/Foiatot cap
Yalve Head Angle
Angle of Valve Seat

in Head

Yalve Springs
Ho. of Coils

#rae Length

Compressed Length
and Load

Push Rod Length
Cronkshoft
Fnd float

Connecting Rod
Journal Diameter
Wear Limit Taper
Out of Round
Main Bearing
Joumal Diameter
Wear Limit Taper
QOur of Round

Mawimum o out at fly-

el cluich face

1.2496 = 12499 ing.
(31.74 - 31.8747 wm.}

011 — D16 ins.
(.279 — .406 mm.)
011 - .016 ins.
(279 - .406 mm.)
" g
2

.0933 ins. (2.370 wm.)
187 ing. (4.75 mm.}

0014 ~ 0034 ins.
(036 — 086 mm.}
0015 — .0035 ins.
(0381 — .088% mm.)

.015 ins. (.381 mm.)

.015 ins. (.381 mm.}

012 ins. (1305 mm.) -
2097 30!

30°

8.8 (7 free}
2.48 ins. {62.99 mm.)
1.98 ing. @ 45-501bs.
(50.3 mm. @
20.4 — 22.7 kg.)
11.9 ins. (302.26 mm.)

002 — .010 ins.
(051 ~ .254 mm.)

2.4997 . 2.5005 ins.
.001 ins.
0.0015 ias.

3.0002 — 3.0010 ins.
0.001 irs.
0.0615 ins.

005 ins. T.ILR.
{127 mn.)

1.3747 — 1.375 ins.
(34.917 — 34.925 mm.)

011 ~ 016 ins.
€.279 — 406 mm.)
011 ~ .016 ins.
(.279 —~ 406 mm.)

L)

2

.0933 ing. {2.370 mm.)
J187 ins. (4.75 mm.)

0014 -~ 0034 ins.
(.035 — .086 mm.)
0015 —~ 0035 ins.
(.0381 — .088% mm.)

01% ins. (.381 mm.)

012 ins. (335 mm.)
29° - 30*

30°

8.8 (7 free)
2.48 ins. (62.99 mm.)
1.98 ins. @45-50 Ibs.
(30.3 mm. @

20.4 - 22.7 kg

_ 11.8 ins. (299.72 mm.)

002 - 010 ins.
€051 — .254 mm.}

2.4997 — 2.5005 ins.
$.001 ins.
(0.0015 ins.

3.0002 — 3.0010 ins.
0.001 ins.
0.0015 ins.

005 ins. T.LR.
(.127 mm.}

1.3747 — 1.375 ing.
(34.917 ~ 34.925 mm.}

011 — 016 ins.
(.279 — 406 mm.}
011 — 016 ins,
(279 — 406 mm.)
3
2

0933 ins. (2.370 mm.}
187 ins. (4.75 mm.)

L0014 - 0034 ins.
(.035 — 086 mm.}

0015 - 0038 ins.
(.0381 — .0889 mm.}

015 ins. (381 mm.)

012 ins. (305 mm.)
299 w157 £ 29° — 30°

309 - 07 / 307 - 30

8.8 (7 free)
2.48 ins. (62.99 mm.}
1.98 ins. @ 4550 Ibs.
{(50.3 mm. @
20.4 - 22.7 kg.)

11.8 ins. (299.72 mmn.)

002 ~ 010 ins.
(.051 « .254 mm.)

2.4997 — 2.5005 ins.
0.007 ins.
0.0015 ins.

3.0002 - 3.6010 ins.
0.00% ins.
0.0015 1ns.

005 ins. TLR.
(127 mm)
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POWER MAJOR | SUFPLEMENT SECTION 1
THE DIESEL ENGINE
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Fig. 1.
Sectioned View of Diesel Engine.
INTRODUCTION TO DISMANTLE THE ENGINE

The design of the four cylinder O.HL.V, diesel
engine used on Fordson Tractors has remained
basically unchanged since it was introduced in 1952.

This supplement will cover the complete dis-
mantling and reassembly procedure for Power Major
engines including where necessary any differences
which exist between the current and previous type
units.

For clarity of description, reference will be made
to Mk. T engines (Engine Nos. from 1217101 to
1425096), Mk. I engines (from Engine No. 1425097
to 1481090) and Mk. IIT (from Engine No. 14810091
onwards, i.e. Power Major),

[ssued August, 1959

To Remove the Engine from the Tractor

To prevent the possibility of damage and to
facilitate the fitting of the engine stand bracket, the
method of removing the engine as described below
includes the removal of all external assemblies.

1. Drain the cooling system through the taps on
the radiator and cylinder block.

2. Remove the sump drain plug and drain off the
engine oil.

3. Remove the primary air cleaner (and vertical
exhaust if fitted). Extract the two screws and
lockwashers retaining the rear clip of the bonnet
hinge and remove the bonnet.

Page 1
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Io,

11,

12,

13.

L SUPPLEMENT

4

Disconnect the battery leads and remove the
batteries (prior to Engine No. 1408390 a single
12 wolt battery was fitted, subsequent io this
number two 6-volr barteries giving the same toral
capacity ‘were firted 1o facilitare  handling).
Check bartery condition and put them on charge
if necessary.

Remove the tool box which is belted to the engine
rear mounting pad (L.H, side),

If a downswept exhaust system is fimed, dis-
connect it at the outer manifold flange, remove
the two brackess, one on the rear axle housing
and one to the side channel supporting the tail
pipe and silemcer, then remove the pipe and
silencer complete.

Remove the air cleaner to inlet manifold hose,

Remove the atr cleaner to rocker cover breather
pipe (Mk. II and III engines). The Mk [
breather pipe is fitted berween the inler manifold
and the side of the racker cover.

Disconnect the starter motor actuating rod at
the starter switch clevis.

Disconnect the wiring from the starter motor
{including heavy duty cable) generstor, wuil
pressure switch, and L.H. headlight snap
connectors and coil up the wiring loom so that
it does pot become damaged (Mk. III engines
only).

The wiring loom on the Mk. I and IT engines is
located 1n clips artached to the tapper cover extension
siuds on the R.H. side of the cylinder block
extensions from the main loom crossing at the rear
of the cylinder block 10 the starter motor, and across
the frenr of the block to the generator.

Disconnect the wiring from the starter motor and
generator on Mk, I and IT engines, release the loom
retaining chps, pull the extension wires from the
starter wmotor and generator through o the R.H.
side of the engine, disconnsct the headlamp snap
connectors and coil back the wiring loom.

Remove the starter motor and generator.

Disconnect the water temperature gauge bulb
from its Jocation in the cylinder head, release the
clips holding the capilliary rube to the radiator
tie bar and carefully coil back the capilliary
tube clear of the engine.

The capilliary tube 15 located in the wiring Joom
cligs on the R H. side of the Mk. I and i1 engines.

Remove the oil pressure warning light swirch
(M. III only). Disconnect the oil pressure gauge
pipe 1o cylinder block union (Mk. I and IT engines).

lemove the vertical operating rod 1o the throtide
burterfly arm.

. .
The lower end of this red on ME. ] engines is
comnected o the arm of a dnkage rod carvied in
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17.

1B,

19.

20,

2L

22.

23.

24.

2%

28.

29.

SECTION 1

through crass drilling in the cylinder block, between
No. t and 2 cylinder bores. On Ak 1 and §§]
engines the cosvection is 1o a relay lever and the
linkage passes seross the rear of the syimder block,

. Disconnect the governor suction pipe unions

gmm the iniet manifold venturl and remove the
inder and exhaust menifoids,

Remove the throtile swive} linkage from the
cylinder block (Mk. II and II{ engines only).

Disconnect the radiator tie bar at the water
putlet copnection.

Remove the top and bottom radiator hoses,

Disconnect the proof-meter drive and remove the
driving gear assembly from the suxiliary drive
shaft location,

Loosen the pinch boit on the stop control lever
of the fuel injection pump and remove the stop
control cable.

Tumn off the fuel wp,. disconnect the fuel lift
pump inder and outlet pipes at the lift pump,
extract the two retaining screws and remove the
fuel lift pump.

Disconnect the fuel filter to injection pump pipe
at the pump.

Remove the two screws securing the fuel filter to
the cylinder head and detach the filter and pipes.

Remove the two screws securing the cil filter to
the cylinder block and detach the filter. The
injection pump leak-off pipe is retained by a clip
located under the head of the lower filter securing
serew.

. Remove the injection pump to injector high

pressure pipes and governor suction pipes (the
latter are retained by a clip under the head of
the R.H. side water outlet connection re-
faining screw).

. Extract the four retaining screws and remove the

fuel injection pump (suitably seal all openings
against dust).

Disconnect the throttle operating rod at the
point where the horizontal rod from the hand
operating lever connects with the cross linkage
at the rear of the cylinder block (Mk, II and IiF
engines).

On Mre. I engines disconnect the horizoncal rod
where it connects with the cross rod link on the
R.H. side of the cylinder block.

Disconnect the {ucl leak-off pipe banjo connection
at the rear of the cylinder head.

Disconnect the steering drag link from the spind.z
steering arm by removing the splic pin and
unscrewing the drag link front ball plug
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30.

3L

32.

33

34.

35.

36.
37

38.

39-

40.

41.

SUPPLEMENT

Support the engine and transmission using the
tractor dismantling stand (Tool No. Tr. NMDz7).
Lay the two rail sections under the tracter, place
the engine and gearbox trolleys in position and
suitably adjust them to support these units
during splitting,

Place the front axle wedge (Tool No. T.3007) in
position between the front crossmember and the
stops on the front axie to prevent movement
between the engine and front axle assemblies.

Remove the four bolts on each side retaining the
side channels to the gearbox, and the bolts
retaining the engine to the gearbox. Do not
forget the two bolts behind the side channels.

Withdraw the engine, radiator and front axle
assembly, moving the assembly forward until the
engine 15 clear of the gearbox.

Fit the two engine lifting plates (Tool No.
CT.6003) one to the fuel filter boss at the rear
of the cylinder head on the R.H. side of the
tractor, and the other under the two front L.H.
side cylinder head bolts. Take the weight of the
engine on a hoist or gantry.

Remove the front axle radius rod rear pin after
removing the split pin.

Remove the four bolts from the front of the side

channel on the L.H. side, and the radiator shell
bolr.

Remove the bolts from the engine front mounting
to each side channel, and remove the side channel
from the L.H. side.

Remove the engine by lifting 1t shghtly and
pushing it carefully towards the L.H. side so
that the radius rod slides sideways out of its
sump location, and the front mounting plate
clears the R.H. side channel. Lift the engine a
litele higher, then wheel away the front axle and
radiator assembly.

Mount the engine on the engine stand (Tool No.
200A), using the special mounting bracket (Toot
No. CT.6006) or, if already in the Dealer’s
possession, Tool No. CT.6005. The bracket is
fitted to the L.H. side of the engine and is secured
by two bolts locating in tapped holes provided
at the lower forward position on the cylinder
block, two bolts at the throttle bracket lecation
behind the exhaust manifold, and four belis at
the engine rear side channel location.

Remove the clutch assembly from the flywheel
taking care 1o slacken the clutch cover to flywheel
bolts evenly.

Remove the two engine hifting plates.

To Dismantle the Engine

2

Remove the six screws securing the flange of the
valve rocker cover to the cvlinder head (rewo screws
into the intermediate rocker shaft brackers on Mk. [
engines) and remove the cover and gasket,

Essued August, 1959
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If a decompressor is fitted and it is of the type
which has the operating lever at the front of the
engine, it will be necessary to extract the retaining
screw and derach the lever before the rocker cover
can be removed (prior to Engine No. 1290291 the
lever was locared in the rear R.H. side of the
cylinder head). :

An oil seal is firted where the tongued boss of
the lever enters the cover and this may be
removed, if necessary, and 2 new seal tapped into
position until the flange of the seal is flush with
the outside face of the cover.

Remove the two screws retaining the water
outlet connection to the cylinder head and re-
move the outlet connection and the thermostat,

Remove the screws retaining the leak-off pipe 1o
the injectors, unscrew the union nut at the rear
of the cylinder head and detach the forward
portion of the leak-off pipe, then remove the
injector retaining screws and extract the injectors
from their housings followed by the copper
washers from the injector locating bores in the
cylinder head.

Slide the valve rocker levers sideways to enable
the ball ends of the tappet adjusting screws to
disengage from the cup ends of the push rods,
and remove the push rods keeping them in their
correct sequence, It will be necessary to turn
the engine using the engine turning bar (Tool
No. CT.6071) to take the load off any rocker
lever which may be holding a valve open.

Knock down the tab washers, unscrew the
rocker shaft support bracket retaining screws
evenly and lift off the rocker shaft assembly,
then remove the rotator caps from the exhaust
valves and keep them in their correct sequence.

To Dismantle the Rocker Shaft Assembly

Three distinct rocker shaft assemblies may be
encountered 1.e. without decompressor, with de-
compressor operating lever ar rear of assembly
(prior to Engine No. 1290201) and with decom-
pressor operating mechanism at the front of the
assembly.

Where the decompressor lever 1s located at the
front of the valve racker cover, a special retaining
plate incorporating a locking ball and spring is
pinned to the rocker shaft in place of the standard
front end plug, the pin hele being offset in the
rocker shaft so that it can only be fitted tn one
position (see Fig. 2).

Where the decompressor 1s operated by a lever
acting through a boss ar the rear of the cylinder
head the control plate is pinned to the rear end
of the rocker shaft (see Fig. 3).
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The rocker arms are * handed 7 1.2, the velve
ends of the levers are offset 1o the right or left of
the centre line of the arm when viewed from the push
rod end. Identical vight- and lefi-hand arms are
used on Mk. I and I{ engines but those fited 1o
Mk, 11 engines are shorter from the centre of the
adjusting screw to the centre of the rocker shaft
than those firted to the earlier engines.

Similarly, special decompressor sleeves, tentifted
by an indemation in the swrface of the sleeve
between the rwo holes are used on Mk. IlI engines
(see Fig. 2).

MeE. IIT arms and sleeves are not tnterchangeable
with those used previously.

i Stand the rocker shaft assembly on end with
the rocker arms for No. 1 cylinder uppermost.

i Pull down on the froni support bracker uneil

the pin securing the end plug or decompressor

locking plate is uncovered.

Push out the pin and remove the end plug (or

locking plate spring and ball where a front

operated decompressor is fitted).

Remove the adjacent rocker support bracker,

two rocker arms and spacer springs. If a

decompressor is fitted, remove the first eccentric

sleeve and woodruff key.

v Remove the screw securing the intermediate
suppor: bracket 1o the shaft and remove the

11

w

SECTION 1

support bracker.  (If a decompressor is firred,
these support brackets are noi secured to the
shaft as 1t is then necessary to rotare the shafr
to ¢ffect decompression.) :

ol Further dismantle the assembly, following a
similar sequence, uniil after removal of the
rear support bracket the rear end plug pin
{operating plate retaining pin when a rear
operared decompressor is firted) is exposed.
This pin may then be pushed out and the end
plug removed.

To Reassemble the Rocker Shaft

I Replace the rear end plug or decompressor
operating plaie and pin.

1 Replace the rear support bracker.

ar Fit o left-hand rocker arm, i.e. one on which

the valve end is “ set ™ away from rhe rear

support.  If a decompressor is fitred, assemble

a woodruff ey to the rear keyway in the shaf

and fit an eccentric sleeve.

w Fir a spacing spring and a right-hand vocker
arm, 1.6, one on which the valve end 1s *“ ser
towards the rear brucker.

v Fit an tnrermediare support bracker and secure
(it 1o the shaft with a ser screw. (No screw if
decompressor is fitted.)

KEY— IDENTIFICATION
\ INDENT
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hY “\
\ \\

SPACER
SPRIMNG

ECCENTRIC
SUEEVE-
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|
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|
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!
|

DECOMPRESSOR
CONTROL PLATE . ~,

RETAIMING
PIN

b LOCATING

oA
sl

LOCATING [
SPRING v oot

Rocker Shaft with Front Operated Decompressor.
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DECOMPRESSOR
LEVER

Fig. 3.
Rear Operated Decompressor.

of  Continue building up the rocker shaft, springs,
sleeves and brackets until the fromt support
bracket is tn position.

vif Fit the front end phig, pull down on the support
bracker and fit the plug securing pin.

When a front operated decompressor is fitted,
Incate the boss of the control locking plate in the
end of the rocker shaft, pull down the front support
bracker and fit the securing pin through the shaft
and plate boss (see Fig. 4). Hold the front support
bracket down and fir the decompressor plate locating
spring into the blind hole in the front of the bracker.
Puositton the control ball in one of the locating holes
in the control plate, and release the support bracker
so that it abuts the plate with the ball locaring in
the end of the spring.

Until the rocker shaft is replaced on the engine
and the support brackeis-are bolted douwn, care
should be taken to ensure thar the comtrol plate
spring and ball do not become detached and Jost.

6. Remove the retaining screws and detach the fan
pulley and fan blades from the water pump hub.

Remove the four water pump retaining Screws

and detach the pump and gasket from the cylinder
block.

The water pump body used on the Mk, IT and 11T
engines ncorporates an enlarged water by-pass port,

which also necessitates a different gasker from that
used o the Mk. I engine.

To Overhaul the Water Pump

Throughout the following operation the water
paanp overhaul main tool (Tool No. CPT.8000) is
wsed in conjunction with the appropriate adaptors
{Taol Nos. CPT.8o0o-2 and CPT.8000-3).

esised August, 1959
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When overhauling a water pump from a tractor
fitted with Power Assisted Steering it will also
be necessary to use main tool {T.7000) and adaptors
(Toal No. T.jov0-17/a and T.j000~17/B) to
remove the pulley and hub assembly.

1 Clamp the main teol (Tool No. CPT.Booo) in
a vice, pass the hub of the water pump assembly
through the base of the tool from the underside
and position the split adaprors (Tool No.
CPT Booo—-2/a) under the hub flange. Areach
the centre screw extension (Tool No. CPT.
8o00—3/d) 1o the main too! cenive screw and
wind down the centre screw, applying sufficient

pressure to remowe the hub from the pump
shaft.

A similar procedure should be agdopted when
removing the hub from the special pump
assembly which is fitted when tractors are
equipped with Power Assisted Steering. In
this case, however, the fan pulley is of different
design being flange located on the pump side
of the hub, and is retained by four bolts which
also secure the fan blades to the hub flange,

These bolts shouid be removed and the pump
assembly located in the main tool (Tool Mo.
T.7000) as before with the split odaptors
(Tool No. T.7000-17 la) under the flange of the
pulley and hub assembly. Using the centre
screw extension {Tool No. T.7000-17/b) bress
the pump shaft through the hub as for as
possible. Due to the length of the hub boss
it will then be pecessary to insert a suitable
distance piece between the centre screw
extension and the end of the shaft to complete
the operation.

DECOMPRESSOR

RETAINING
CONTROL

e PIN
PLATE ———d g i

Fig 4

Front Operated Decompressor.
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The pulley is a light press fit on the hub
boss and may be removed if necessary by
suitably supporting the pulley and tapping out
the hub with a copper or hide-fuced hammer.

1t Lever the bearing retainer clip our of the slot in
the housing.

ui Locate the pump mounting flange in the adaptor
ring (Tool No. CPT 8000-2/d) and, using the
hollow thrust block (Tool No. CPT.8000-3/b),
press the impeller, seal, slinger, shafr and
bearing assembly our of the housing.

1w Support the impeller in the adapior ring (Tool
Ne, CPT.8o00-2/b) with the pump shaft
downwards and press the shaft our of its
location, using the centre screw extension (Tool
No. CPT .8o06-3/d).

v Remove the pump seal from the shaft, carefully
split the siinger bush with a chisel and derach 1t
Sfrom the shaft.

To Reassemble the Water Pump

i Using ring adapror (Tool No. CPT 8o00—2/d)
and the hellow thrust block {Tool No. CPT.
8000-3/b}, press the shaft and bearing assembly
o the housing (short end of the shaft to the
Sront of the housing) until the groove in rthe
shaft is in lne with the groove inside the
housing.

i Refit the bearing retainer chip in the groove of
the bearing and the housing.

ur Using the ring adapeor (Tool No. CPT.
8o00-2/a), press the pump pulley hub onto the
Jront end of the shaft unnil the end of the shaft
s flush with the end of the hub bore.

In the case of a Power Assisted Steering
water pump it is necessary to use the main
teol (Tool No, T.7000) and it is therefore
preferable to leove this operation until last.

Correct Sequence for Loowning Cylinder Head Screws.

Page 6
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i Using the driver adaptor (Tool No. CPT.
8o00-3/a) replace the siinger bush ( flangad end
first) on the rear end of the shaft, and refit the
pump seal on the slinger bush with the carbon
thrust face towards the impeller,

v Using the adaptor (Tool No, 8ovo-2/b), press
the impeiler onto the shaft uniil a clearance of
.030 s, (762 mm.) is obrained between the
impeller blades and the housing face.

On Power Assisted Steering pumps replace the
pulley on the hub and, using the main tool
(Tool No. T.7000) and adaptors (Tool No,
T.7000-17]e and T.7000-17b), press the
shaft into the pulley hub until the end of the
shaft is 1.406 ins. (10.312 mm.) from the
machined face of the boss at the front of the
hub.

vt Replace the fan blades and four retaining bolts.

Remove the 17 cylinder head retaining screws
using the sequence shown in Fig. 5 and remove
the cylinder head and gasket, and followed by the
small rubber washer fitted under the gasket at the
rocker oil feed drilling, mid-way along the block.

Note.—If further work is to be carried out on
the cylinder assembly necessitating inversions of
the unit a suitable screw and large flat washer
should be fitted between each pair of cylinder
liners to prevent them falling out.

To Dismantle the Cylinder Head Assembly

i Position the valve spring compressor (Tool No.
CT.6074) over the wvalve to be removed
locating the rool with a rocker support bracket
retaiming screw.

it Compress the valve spring and extract the sphit
collets.

1 Remove the valve spring compressor, spring
retainers, spring, rubber sealing ving or cup
(also the spring spacer if an exhaust valve is
being removed).

#w Exiract the valve from its location in the
cvlinder head.

v Repeatr the above operation on the remaining
valves. Keep the valve assemblies in ithetr
correct order,

Note,

It 15 pessible to change a walve spring
without removing the cylinder head providing
the piston of rhe associated cvlinder ts brought
1o top dead centre posirion (see Fig. 6).
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—— VALVE SPRING
COMPRESSOR

Fig. 6.
Valve Spring Compressor.

oi  Pass the rod of the valve guide remover and
replacer tool (Tool No. CT.6073) through the
wvalve guide so that the angled face of the body
abuts the valve sear in the cylinder head.

vit Fit the spacer and knurled retainer to the rod,
and turn the wing nut of the ool 10 remove the
valve guide from the head.

viii Repear the above operation on the remamning
valve guides.

To Reassemble the Cylinder Head
Prior to Engtne No. 1458447 {apart from a few
very early engines) the exhaust valve guides were

SECTION 1

shorter than the inlet guides. A common guide is
now used (original inlet type) ar both inlet and
exhaust locations but ar different protrusions (see
Fig. 7 and 8) and should it be necessary to renew
an exhaustvalve gutde on any Fordson Major Diesel
Engine only the current valve guide should be firted,
using the adapror (Tool No. CT.6073-1/h V.O.
and Pet.) to ensure that it is pulled in to the
correct depth in the cylinder head.

If the valve seats in the cylinder head are burnt or
pitied they may be reconditioned by using suitable
propriery valve seat grinding equipment with the
stone cutter set ar 30°.

If necessary the valves should be ground on a
valve refacing machine ser to 294°.  The valves
should be hand lapped ro the valve seats in the
normal manner making certain on completion that
all traces of the lapping compound are removed.

From approximate Engine No., 1425097 the
rotator caps and ccllets were increased in-diameter
and the spring retainer was modified to accom-
modate them. Only the latest parts will be serviced
and they must be fitted in sets, i.e. caps, collets, and
spring retainers.

i Place an inlet valve guide into its location
with the sharp chamfer towards the top of the
cylinder head.

ii  Pass the spindle of the special replacer (Tool
No. CT.6073) up through the cylinder head
and inler guide.

it Position the replacer adapror (Toeol No.
CT.6073=1/g Diesel Inlet) over the spindle of
the main tool and secure in position with the
knurled nut.

e Pull the guide into position by winding on the
wing nut of the main tool (see Fig. ). The

H
INLET VALVE T i '[ i‘ EXHAUST VALVE
GUIDE——————>| i f R e GUIDE
j |1 fossin. 2159 mm) 11000, (27.94mm.) | | } |
| ] 1
LAl thy
A ~T-L- I
vz ézzzz‘; i e
] l } o]
o I ‘
| 1 [ z o
11 H
| i
] k
15k |
Jocpieal
AT
7 A
|
Fig. 7. Fig: 8.
Inlet Valve Guide Protrusion. Exhaust Valve Guide Protrusion.
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adapror ensures correct depth of the guide
i the cylinder head.

Tt the remaining indet walve gwides in the
sawme sequence as above.

Place an exhaust valve guide in position and,
using the replacer (Tool No. CT.6073) with
the adaptor (CT.6073-1/h V.0. and Pet.)

pudl the exhaust valve into position.

hily lubricate the walve stems and fit the
fues into thelr respecrive locations.

by

- Lay the cylinder head face down, en a clean

bench.

Paosiion the exhaust valve spring spacers over
the exhaust valve guides and fir the current
svpe oil seal cups to borh inler and exhaust
aalve stems.  (Prior 1o Engine No. 1458447
rubber ring seals were fitted to a groove
machined 1n the inlet valve stems only.
Discard these ring seals and use the cup type
seal on all valves irrespective of whether or
not a groove is machined in the valve stem.)

Assemble the inlet and exhaust walve springs
with the close wound cotls of the spring towards
the cylinder head.

Place the valve spring retainers in posizion,
compress the springs, using the spring com-
pressor (Tool No. CT.6074) and locate the
spring reraiming collers.  Parallel sided collets
are used on exhaust valves, and tapered collets
an inler valves.

- Hnsure the collets are seating correctly, fit the

votator caps to the exhaust valves, and ensure
that there is a clearance of 001 in. {025 mm.)
te 003 in. (076 mm.) between the end of the
valve stems and the inner face of the cap (see
Fig. 10).

HEAUST VALVE

]

L TOOL Ne.
CT 6073

Fig. o.
Replacing a Valve Guide.
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ROTATOR
CAP ey

CLEARANCE
0-001in. TO 0-003 ln.}

SPRING
RETAINER

9.

I0.

Ii:

12,

13.

14.

Fig. 10.
Valve Reotator Cap Clearance.

Remove the crankshaft ratchet nut and washer,
using the special spanner (Tool No. CT.6071).

With the screws of extractor tool (Tool No. CT.
6070) located in the three tapped holes in the
crankshaft pulley boss, tighten the centre screw
of the tool and draw the pulley from the crank-
shaft.  (Early Mk puileys incorporated two
puller holes, the same tool however may be used
to remove this type of pulley),

Remove the oil bath air breather (where fitted)
from the front riming cover.

Note~—~Mk. | engines wused a closed circuir
breathing system but on Mk, IT and IIT engines an
open circuit brearhing svstem is used with an air
breather monnted on the frone timing cover. With
the latier system an oil slinger is fitted to the fromi
of the auxtiiary drive shaft gear 1o prevent oil
from being thrown out through the breather,

Extract the 14 rewining screws and remove the
timing cover from its dowelled location on the
front mounting plate.

If the timing cover oil seal reguires renewal,
use a suitable lever to extract the old seal. Use
Tool No. 550 with special adaptor {Tool No.
CT.6072) to fit a new seal and ensure that the
Lip of the seal is towards the inside of the cover
(sec Fig, e1)

Remove the auxiliary drive shaft gear retaining
nut and oil slinger {where fitred).

Enock back the b washers and remove the
three screws holding the camshaft inner and
outer gears 1o the camshaft flange. Remove the
mmner and euater gears from the camshaft spigot
and dowcel.
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550
HANDLE -—=msom

ADAPTOR~

TIMING
COVER -

15.

16.

iy

18.

19.

20.

21.

Fig. 11,
Fitting Crankshaft Oil Seal in Timing Cover.

Withdraw the auxiliary drive shaft gear from its
location on the auxiliary deive shaft.

Note.—When the timing gears have been
removed, do nor turn the crankshafr again until
the camshaft has been withdrawn, otherwise if
the camshaft moves, the fuel iift pump drive
eccentric on the camshaft may foul No. 4
cornnecting rod big end with resultant damage.

If necessary, remove the crankshaft gear, using
the special remover (Tool Mo. CPT.6040) as
shown in Fig. 12.

Note.—It is not necessary 10 remove the
crankshaft gear in order to remove the engine
mounting plate.

Unlock the front mounting plate screw locking
tab washers, and remove the retaming screws,
mounting plate and gasket from the cylinder
black face.

Invert the engine, taking care that the camshaft
does not drop out, then extract the sump
retaining screws and remove the sump and
gaskets.

Remove the oil pump filter screen, {see Fig. 13)
straighten the tabs on the suction pipe union lock-
ing plate and unscrew the w nut.  Remove
the suction pipe suppos screw which
is located in the cen

detach the pipe from thelpump.

Remove the «
pump drive

rearwards off th

¢ the fuel injection
A

iap the coupling

Issued August, 1939
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. Remove the woodruff keys {rom the auxiliary
drive shaft and tap the shaft complete with
bearings forward out of its location in the cylinder
block.

Remove the auxiliary drive shaft oil seal by
driving it rearwards from its location in the
cylinder block.

Note.—This seal may be replaced without
removing the shaft, by using a suitable lever to
remove the old seal, and a special replacer (Tool
No. CT.6086) to ensure cotrect positioning
without damage to the new seal.

To Dismantle the Auxiliary Drive Shaft

i Clamp the main tool (Tool No. CT.6085)tn a
vice.
i Use the split ring adaptors (Teol No. CT.
~ 6085-3/a) and remove the small bearing.
i Use the split ring adaptors and the thrust pad

(Tool No. CT.6085-3/d) to remove the large
bearing.

To Reassemble the Auxiliary Drive Shaft

i Place the split ring adaptor (Teol No. CT.

. 6085-3/a) m position tn the main tool with the
large bearing positioned in the recess of the
ring.

#  DEnter the threaded end of the auxiliary drive
shaft into the bearing and press the shaft through
the bearing until the shoulder on the shafr abuts
the inmer face of the bearing.

il Place adaptor ring (Tool No. CT.6085-3/b)
within the split ring adapror (Toel No.
CT.6085-3/a) and position the small bearing
in the recess of the ring.

CRANKSHAFT GEAR
REMOVER

CRANKSHAFT
f GEAR

Fig. 12.
Removing Crankshaft Gear.
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in  Reverse the auxiliary drize shaft and enter the
plain end of the shaft into the bearing.

v Using the thrust pad press the shaft through
the bearing unuil the bearing abuts the shoulder
on the shaft.

24. Pull the camshaft forward and extract the thrust
washer (sce Fig. 14).

25. Carefully remove the camshaft, taking care not
to damage the cams and journals, then lift the
tappets from their bores in the cylinder block
anef retain them in their correct sequence.

26, Rotate the crankshaft so that the piston to be

removed is at bottom dead centre,

27. Remove the two self-locking nuts from the
connecting rod bolts, and remove the connecting
rod cap and lower bearing liner.

28. Push the piston and connecting rod out through
the cylinder bore, and assemble the cap and
bearing liner to the rod to retain them in their
correct position and order.

29, Repeat on remaining pistons and connecting rod
assemblies.

30. Remove the piston rings by using two or three
lengths of feeler strip inserted between the rings
and the pistons. Slide the rings over the feeler
strip and off the pistons.

31. Ifitis required to replace the piston pins, remove
the end circlips from the pistons and push out
the pins. This operation may be facilitated by
first immersing the piston in hot water.

FILTER SCREEN—
SUCTION PIPE—

— RELIEF VALVE \

i
\ SUPPORT BRACKET—“i !

|
|
i
|
i

f——SOH PUME

Fig. 3.

Removing Sump Oil Filver Screen.
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CAMSHAFT
THRUST
WASHER ~—
Fig. 14.
Camshaft Thrust Washer.
32. Straighten the locking tabs, unscrew the flywheel

33

34.

35

36.

37.

38.

retaining screws and remove the flywheel. The
flywheel is located on two dowels in the crank-
shaft flange and removal may be facilitated by
using two puller bolts screwed into the tapped
holes provided in the flywheel.

To remove the clutch pilot bearing, withdraw it
from the flywheel, using Tool No. 7600 and
adaptor (Tool No. CPT.7600-3). Fit the new
pilot bearing into pesition, using clutch pilot
bearing replacer tool (Tool No. CPT.7061 and
550 handle).

To remove the flywheel ring gear, remove the
six countersunk screws securing the gear to the
flywheel, and tap the gear off its register
(see Fig. 15).

Mark the main bearing caps so that they may be
replaced in their original positions. Straighten
the main bearing cap screw locking tabs, remove
the main bearing cap screws, and remove the
caps together with the lower halves of the
bearing liners and thrust washers.

Carefully lift the crankshaft clear of the cylinder
block, taking care to ensure that the upper

halves of the bearing liners do not adhere to
the crankshaft. :

Remove the upper halves of the bearing liners—
unless they are to be renewed they should be
kept with their respective caps. Under no
circumstances should the caps be interchanged
as the main bearings are line bored in production
with the caps in their correct locations.

Remove the upper half of the main bearing oil
seal then, if necessary, extract the three dowel
screws and remove the oil seal housing., Normally
the latter should not require removal.
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Fig. 15
Flywheel Ring Gear Retaining Screws

39. Revolve the cylinder block on the stand to
bring the cylinder head face upwards, remove
the temporary screws and washers fitted to
retain the cylinder liners in position and with-
draw the liners, using the special tool (Tool
No. CT.6073). If the original liners arc to
be refitted, they should be numbered and
marked for angular position to ensure that
they are replaced in their original positions.

40. Remove the liner sealing rings from their
recesses in the cylinder block.

To Reassemble the Engine

At the time of going to prini. a new eylinder head
gasket s being releused together with locaiing
“dowels for the gusket in the cylinder block,
modified cylinder {iners and new pistons.

These changes involve revised fitting procedures
Jor these items and the following instructions have
been written on the assumption thal these chunges
are in effect.

. Thoroughly clean and inspect the parts.

Threaded sealing plugs arce fitted {0 the
cylinder block at ecach end of the main oil
gallery, and these can be removed so that the
oil gallery can be thoroughly cleaned out.

Check the cylinder block top face for flat-
ness and remove any local high spots or burrs
by light draw-filing. Check the cylinder liner
seat and the liner seal groove in the block
and ensure that they arc undamaged and free
from dirt or forcign matier.

Where cylinder head gasket locating dowels
are fitted to the top face of the eyvlinder block.
ensure that they are undamaged, and replace
il necessary.

Tssued—July, 1959

SECTION 1

renssembling, all normal fitling in-

i
: ons regarding cloaniiness and lubnca-
ion of parts shoukd be sirictly adhered to.

1

Discard the cylinder liner rubber scaling rings
and fit one of the liners without o sealing ring
to the cylinder block. Clamyp it down at five
locations, using suitable screws and washers
as shown in Fig. 16, und tighten the screws
w0 a torgue of 28 ths, ft. (2764 kgn),

Muke a check between each pair of clamp-
ing screws that the Hoer protrusion above the
face of the block is within the specified Hmit
002 to 004 1. (05 0 10 nun)

If these figures cunnot be oblained, loosen
the clamping screws and rotate the liner
through a series of short arcs retightening the
screws and checking 1o estublish the best pro-
trusion position for the liner.

If the protrusion s consistently below 062
in. (.05 mm.) install pot more thun two of the
003 in. (08 mm.) thick steel shinss, which are
supplied through service for this purpose,
under the flange of the liner and again check
the protrusion

Note—There is no necessity (o disturb the
liners if a cylinder head gasket only is being
changed, providing that there is a genuine
protrusion of not fess than 001 in. (025 mnm)
at any point and that the current type gasket
is fitted in the approved manner.  (See
Operation 47.)

Mark the liner and block to ensure that the
same relative position s mamtained on final
assembly then remove the liner and repeat the
protrusion checks on the remaining liners.

Before finally fitting each liner lightly apply
a small quantity of Wellworthy Wellseal, or
approved equivalent, under the liner flange,
alse each side of any shim which i being

% :
’% = GASKET LOCATING
ALV DOWELS

CLAMPING BOLTS
AND WASHERS

Fig. 16

Cylinder Liner Clangping Screws
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used.  Only a thin film of sealer should be
applied and care must be taken that the sealer
does not enter the cylinder bores, the water
passages or on lo the rubber sealing ring
location at the lower end of the liner.

Select a new set of sealing rings, lubricate
them with soft soap and fit them into their
recesses in the cylinder block

Replace the cylinder liners and press them
into position, ensuring they are fitted in the
same bore and in the same angular position
as when checked. Retain each pair of liners
with screws and washers as before to prevent
movemenl  during  subsequent  assembly
operations.

The current type eytinder liner has a spigot
Jorsied on the top flunge which locates inside
the cylinder bore hole in the eylinder
head gusker. This liner may be used on any
Fordson Major 4 cylinder O.H.¥. diesel engine.

Invert the engine on the stand and fit the
upper halves of the main bearing liners to the
cylinder block. I the crankshaft rear oil seal
packing requires replacement, the new pack-
ing should be first soaked in engine oil for at
least one hour before fitting. When fitted,
the ends of the packing should protrude
1732 in. (794 mm.) above the oil seal housing
face,

Fit the crankshaft thrust washer upper halves
on either side of the centrc main bearing web
in the cylinder block, with the cilways in the
washers facing outwards.

Install the crankshaft in the eylinder block.
(See Appendix 2,)

Fit the lower halves of the bearing liners to
the caps and install the caps in their correct
locations in the cylinder block.

NOTE.—Main bearing caps are line bored in
production and it is pot recommended that
caps from one engine are interchanged with
those from another engine.  Semi-finished
caps are available for use in service providing
facilities exist for line boring to .015 in. (.381
mm.) oversize. (See Appendix 3.)

No. 2 and Ne. 4 (intermediate) caps are
identical and care must therefore be taken to
replace them in their correct locations. For
identification a single number or letter is
stamped on No. 2 cap and block location and
a double letter or number on No. 4 cap and
block location.

Nos. 2, 3, 4 and 5 caps are marked with
the word “Rear” and this should face the
rear of the engine when assembled. The front
cap must be fitted with the machined face to
the front of the engine and this face must be
lined up with the front face of the block
otherwise oil leakage may occur across the
front mounting plate gasket.

Pape 12

SECTION 1

Fig. 17
Checking Piston Fit in Bore

Effective from Engine No. 1425097, the oil
return holes in the front main bearing cap
were reduced from § in. (1587 mm.) to ¥
in. (7.94 mum.), these caps should only be used
on engines fitted with the current type oil
pump, e, where the oil pressure relief valve
is incorporated in the pump cover.

10. Fit new locking plates to the main bearing
bolts and tighten them to a torque of 70 to
75 bs. ft. (9.674 to 10.365 kg.m.).

11 Check that the crankshaft is free Lo rotate,
and that the end-float is between 002 in. and
010 in. (051 and 254 mm) measured
between the thrust washers on the centre main
bearing and the crankshaft, oversize washers
are available to obtain this end-float (see
Appendix 3). When the end-float is correct
and the main bearing bolts have been
lightened to the correct torgue, bend up the
tabs on the locking plates to secure the holis.

12. Fit the fiywheel ring gear to the flywheel with
the chamfered edge of the teeth facing
towards the front of the flywheel.

Replace the chamfered retaining screws
and countersunk lockwashers, and tighten the
screws evenly and securely,

13. Install the flywheel on the crankshaft flange,
having first ensured that the flange is clean
and frec from burrs.  The flywheel can only
be fitted in one position on the twa different
diameter locating dowels.  Fit new tub
washers (o the flywheel securing screws and
tighten the screws evenly to the correct torgue
of 80 to 90 Ibs. ft. (11.056 10 12.438 kgam.),

Note, A special flywheel is required when
a double cluich is fitted
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Check the flywhee! run-out which should
not exceed 005 in, (127 mm.) maximum total
indicated reading on either the periphery ot
the clutch driving face and bend up the tab
washers to secure the screws.

Reverse the engine on the engine stand, and if
new pistons are being [litted, select the piston
to suil the bore by using the poundage pull
gauge (Tool No. 512) with a fecler strip 9 ins.
(228.6 mm.) in length, .004 in. (102 mm.}
thick and 5 in. (12,7 mm.) wide. (See Fig. 17.)

The piston should be positioned in the bore
with the valve recesses on the head of the
piston away from the camshaft side of the
engine and the feeler strip  between the
piston and the cylinder bore on the cam-
shaft side. The pull required to remove the
abovementioned feeler strip  should  be
hetween 4 and 7 Ibs. (1.814 to 3.175 kg.) with
the piston fully inserted in the bore.

Note—/rior to Engine No. 1425097 the
combustion chamber was centrally disposed in
the piston crown and the piston pin bore was
approximately 1.25 ins. (31.8 mm.) diameter,
but subsequent to this engine number o new
piston was introduced on which the combus-
tion chamber was pluced offset to the centre
of the piston crown, the piston height (pin to
crown) was decreased by 012 in. (305 num)

approximately o suit ~ a  crimped steel
cylinder head  gasket and the  pin bore
digimeter was increased to  approximately

1.375 ins. (349 ma) fo suit the increased

¥ ' SECTION |

dicneter piston pin which wes also introduced
ul this time.

Pistons with 1375 ins. 1349 mm.) pision
pin bores must not be used on engines prior to
Fngine No. 1425097 (Le. with the originad
copper asbestos eylinder head gaskety unless a
service cylinder assembly has been fitted (see
Appendiz 5). A special piston. hiving the
off-set combustion chamber but  with  the
original piston height and 1.25 in. {31.6 mm.)
digmeter piston pin bore is now serviced fo
replace the original pistons on engines prior
i Fagine No, 1425097, {See Figs. 18 and
19

It should be noted thut « further piston
010 in. (.25 mm.) higher {piston pin to crown)
than that used with the crimped steel cyfinder
head gasket will shortly be introdueed for use
with an improved ecopper/asbestos cylinder
head gasket (with steel reinforcement wrvtnd
the eylinder bore holes).  This piston must no!
be used with a crimped sieel cylinder head
guskel (see Operation 47) nor vn engines fitteel
with a decompressor if the eylinder block hus
been refaced. It is not, however, essentinl to
change the pistons when futing the current
type copper/usbestos cylinder head gashel s
a replacement for u crimped steel type gasket,

Piston usage may be summarized us shows
in Figs. 18 and 19.

Before filting the piston rings to the pistons,
check the ring gaps by inserting each ring in
turn in the particular bore to which it is to be

MK b SERVICE PISTON

ORIGINAL MK 1 PISTON

{PRIOR TO ENGINE No

CURRENT PISTON

MK 2 AND MK 3

1518654}

Fig.

18

Piston identification

Tesued-—Julv, 1959
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16.

17.

zSUPPLEMEN’I‘

fitted, make the check at the lower end of the
ring travel in the bore. Adjust the gap if
pecessary to between 011 and .016 in. (28
and 406 mm.).

Check the ring to groove clearance in the
piston which should be between .002 and .004
im. (051 and .102 mm.), then assemble the
rings to the pistons. The top compression
ring is marked “ H & T TOP " denoting it is
hardened and tempered and this marking
must face towards the top of the pisten when
assembled.

" The second and third compression rings
are tapered and marked * TOP ” on one face,
and must be fitted this way up in the piston
ring- groove.

The oil control rings are interchangeable
and reversible.

Check the connecting rods for alignment on
the connecting rod aligning jig (Tool No.
335), using the multi-purpose arbor (Tool No.
336) and adaptor.

Bolt the connecting rod, minus bearing
liners to the arbor adaptor and mount the
checking gauge on the piston pin. The con-
necting rod can be checked for bend or twist
by positioning the gauge so that either the
vertical or horizontal gauge pins are adjacent
to the vertical surface plate.

With the gauge in the horizontal position,
clearance at either of the two pins indicates a
twisted rod, and in the vertical position clear-
ance indicates a bent rod. When checking,
ensure that the piston pin is a good fit in the
small end bush.

Note—~The following changes have been
made to piston pins: Prior to Engine No.

18.

20.

SECTION 1

1362380 the piston pin was hollow and of
approximately 1.25 ins. (31.75 mm.) diameter.

Between Engine No. 1362380 and 1425097,
the pin was solid but the diameter was
unchanged.

Subsequent to Engine No. 1425097 a hollow
pin was again introduced but the diameter was
increased to approximately 1.375 ins. (34.9
mm.).

The solid pin should be used {in sets of
four) when fitted as replacement for original
hollow type on any engine prior to Engine No.
1425097,

To ensure the correct assembly of the piston
to connecting rod, fit the piston so that the
recesses for the valve head in the piston crown
are on the same side as the machined slots in
the big end bore (for the locating tongue of
the bearing liner).

With the small end of the connecting rod
positioned between the piston pin bosses,
press the piston pin into position and retain
it with end circlips. Assembly may be facili-
tated by warming the piston in hot water.

Position the piston ring gaps equally around
the pistons, ensuring that no gaps are directly
above the piston pin ends.

Check that the connecting rod liners are the
correct type for the crankshaft being used (see
Appendix 2) and fit the upper liner to the
connecting rod.

Replace the piston and connecting rod
assemblies in their correct bores with the
arrow and the word * FRONT ” on the piston
crown towards the front of the engine. (In
some instances the word FRONT is omitted,
being replaced by an arrow head only.)

Pistan Usage

No longer serviced.

Use in sets of 4 with solid piston
pins  when replacing  original
pistons having central combus.
tion chamber (ie., type (a))

Use only for individual piston
replacement or on any cngine
after 1425097 which is htted with
a decompressor and on which
MO in. (254 mm.) has heen
rempved from the top face of the
black.

Where all 4 pistons are to be
changed used piston (d).

Pistons Identification Piston Pin P‘.‘fi;‘gg;;i "
Ref. Fig. 18 Hole Diameter Pieton Crown
Centrally disposed com- . 2.795—2.797 ins.
(a) bustion chamber. 1.25 ins, {318 mm ). (70.997—71048 mm.},
(b) Offset combustion cham- | 1.25 ins. (31.8 mm.). 2.795—2.797 ins.
ber, and diameter of (70.997~71.048 mm.}.
piston pin hole,
fc) Offset combustion cham- [1.375 ins. {34.93 mm.). 2.7183—2.785 ins.
ber; piston pin height, and (70.686—70.737 mm.}.
piston pin hole diameter,
Also: Standard—Part No.
EIADDN—6110E cast in-
side skirt,
0025 in, O/5 — Letter F
stamped on top of piston.
Offset  combustion cham | .. . e FiE &
! ; ; ; L375 ins. 13497 Ol 2793 -2.795 ins.
d} E!fff; piston pin height, and 375 ins. (34.93 mm (TO,‘)‘VI'*?U.‘}‘Q.!’::!H ).
piston pin hole diameter.
Also: Standard—Letter L
stamped on top of piston.
0025 in. O/5—Letter M
stamped on top of pisten.

lise on  current
engines ftted with latest type
copper/asbestos cylinder head
gasket, or in sets of 4 as in (o)
above.

production

Fig. 19 Piston Usage Chart

Page 14
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PISTON RING
COMPRESSOR —

Fig. zo.
Piston Ring Compressor.

With the corresponding crank pin on the
crankshaft at bottom dead centre, insert the
pistons from the top of the block, use the piston
ring compressing tool (Tool No. CT.6024)
to compress the rings (see Fig. 20) and press
the piston down the bore through the compressor
until the connecting rod big end and liner
registers above the crank pin.

22. Ensure that the upper bearing liner and con-
necting rod bolts are located correctly, then fit
the appropriate cap and lower bearing liner to
the rod with the mating marks together. Fit
new sclf-locking nuts and tighten to a torque of
55 to 60 lbs. ft. (7.601 to 8.292 kg.m.).

Note.—Two types of connecting rod bolts may
be encountered in service and these may be identified
by their overall length, i.e. 2.87 ins. (72.9 mm.) on
engings prior to Engine No. 1509598 and 2.99 s,
(75.9 mm.) on engines subsequent to rhis number
(the engine number guoted is approximate as the
change was gradually brought inio production),

Nuts for use with the shorter bolt should have a
thickness of .462 in. (11.7 mom.) and a width across
flats of 618 in. (15.7 mm.) whereas those for use
with the longer bolt have a thickness of .530 in.
(13.5 mm.) and a width across flats of 684 in.
(17.3 mm).

It is permussible to use the lomger bolt with
connecting rods originally firted with a shorter type
bolr but essential that when so doing the smaller nut
only 15 used as the spot-face on the cap will not
allow rhe larger rype nut 1o sear correctly.

The shorter bolt must not be used where the
connecting rod was originally firted with the longer
bolt. In an emergency 1t is permissible to use the
smaller nur with the longer bols.

Issued August, 1959
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24.

35,

SECTION 1

After all the connecting rods and pistons have
been fitted, check that the engine is free to
rotate and the end-float on the connecting rod
big end is from 003 to .009 in. (.076 to .229 mm.).

Fit the tappets into their bores in the cylinder
block, ensuring that if the original tappets are
to be used they are replaced in their original
positions. Ensure that they are all pushed right
home in their housings.

Note.—Effective from Engine No. 1358273
chilled cast rappets were fitted. These may be
identified by the thickness of the tapper foot
{approximately 1% rimes greater than the previous
type) and the fact thar the radius between foot and
stem ts rough cast whereas the origmal type were
machined at this location (see Fig. 21). Only the
current type parts should be used as replacements
and when fitting to engines prior to Engine No.
1358273 it s advisable to check that in the position
of maximum lift the foot of the tappet does not foul
the cylinder block.

At the same time mechanical chilling of the cams
on the camshaft was introduced. Under no
circumstances should these camshafts be used with
non-chilled tappets (see note following Operation
26).

Before fitting the camshaft a check should be
made that the camshaft thrust washer protrusion
forward of the front face of the cylinder block is
between the specified limits of .002 to .00 in.
(.05 to .13 mm.) see Fig. 22. This may be
established by placing the thrust washer in the
recess in the block, without the camshaft, and
by means of a straight edge across its front face,
measuring the protrusion with suitable feeler
gauges.

150ins
170 ins 2 7ins
EARLIER TYPE CURRENT TYPE
Fig. 21.

Tappet Comparison,

Page 15
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26.

¥ the protrusion is less than that specified,
one or more steel shims available through
service in thickness of .003 and .005 in. (.07 and
.13 mm.) may be placed behind the thrust washer.

Note.—Prior 10 Engine No. 1445056 the
camshaft thrust washer consisted of two semi-
circular sections ; berween this engine number and
Engine No. 1511488 a horseshoe-shaped washer
with rounded ends to the jaws was used, after which
a redimensioned horseshoe type (identified by flat
ends ro the jamws, see Fig. 23) was introduced. The
current horseshoe-type washer can be used with any
camshaft, but the previous rypes although inter-
changeable may need easing our on the inside
diamerer and on the internal edges in order to seat
them fully imto the groove in the current type
camshaft,

Having checked the protrusion and established
which, if any, shims are required, turn the
crankshaft until No. 1 piston is at top dead centre
and enter the camshaft into irs location in the
cylinder block, taking care not to damage the
cams or journals., The crankshaft must not be
moved from this position until all the timing
gears have been refitted, otherwise the fuel lift
puéap drive eccentric may foul No. 4 connecting
rod.
Where a new camshaft is to be installed in an
engine in which white metal camshaft liners
have been fitted it is important that the phos-
phate coating on the camshaft journals is
removed by lapping prior to installation.
Note.—A number of minor changes have taken
place en the camshaft, but from a service point of
view, three camshafts only require identificarion
and these must be used as indicared in the table
on page 17.

SECTION 1

THRUST WASHER ———
CAMSHAFT

SHIM ==
(as required)

1

+75in; :
(19 mm.} &
{36 in, —1
(34-54mm.}

O TR LT T —
(-05/1-3 mm,) ! |

Fig. 22.
Camshaft Thrust Washer Protrusion,

It should be noted that these camshafts supersede
all other rypes, and in particular 1t is important
that when fitring to engines prier to Engine
No. 1358273, as replacements for an original
camshaft the tappets must also be changed to
the current type (see Operation 24). A few early
type E1ADDN-6250 camshafts were marked
E1ADKN-6250-F but also carried a red paint
spot at the same location,

The camshaft gear dowel pin used with the
ErADDN-6250 camshaft is 1.36 ins. (34.54 mm.)

CURRENT TYPE

-BO R,

PREVIOUS TYPE

Fig. 23.

Camahaft Thrust Washers.

Page 16
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27.

28.
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¢ SUPPLEMENT
4

in length as compared to 1.18 ins. (29.97 mm.) on
previous camshaft dowel pins but the protrusion
forward of the front face of the camshaft boss
vemains ar .75 in, (.19 mm.)y—the locating hole
in the camshaft being deepened accordingly.

' Use Camshaft Marked
. (between Nos. 1 and 2
cams)

Engine No. Range

Prior to 1425097 and E1ADKN-6250-F

between 1481097 and | or
1511487 i ExADDN-6250
Berween 1425097 and | s00E-6250-B
or
1481096 §28-6250
After 1511487 E1ADDN-6250

i

Fit the camshaft thrust washer in position before
the camshaft is fully entered, taking care to
locate the dowel on the thrust washer with its
corresponding hole in the recess at the front of
the cylinder block.

Install the auxiliary drive shaft assembly into its
location in the cylinder block, making the
assembly from the front of the block and
pressing it into position so that the front bearing
seats on the step in the bore.

29.

30.

SECTION 1

Screw the guide part of the seal replacer tool
(Tool No. CT.6086) into the rear end of the
shaft, to protect the seal from damage as it is
pressed into position, then fit a new oil seal into
the auxiliary drive shaft bore in the cylinder
block, using special replacer (Tool No. CT.6086).
The seal should be pressed in, lip facing inwards,
until the seal case contacts the locating circlip.

Fit a new gasker to the front face of the cylinder
block and replace the front mounting plate on its
two dowels. Replace the front mounting plate
screws and new tab washers. Tighten the screws
using the sequence shown in Fig. 24 to the
COLrect torque m

{5 in. bolts—12 to 15 lbs. fi.
(1.658 to 2.073 kg.m.)
# in. bolts—17 to 22 Ibs. fi.
(2349 to 3.04 kg.m.)
and bend the tab washers up against the screw
heads.

Screws numbered 1 to 9 must be tightened prior
to the assembly of the front cover and those
numbered 1o to 18 after the cover is assembled.
The sequence for the remaining screws is not
important.

Prior to Engine No. 1425097 the mounting plate
was secured by fy in. (7.937 mm.) diameter screws
bur subsequent to this number a new plate was
introduced, (see Fig. 25) secured by § in. (9.525 mm.)
diameter screws (with the exception of the one used
int the lower left-hand corner which remains at f in.
(7.937 mm.}). A new gasker and locking rabs to
suit the increased size of screw were also firted. At

1o

013

Fig. 24.
Front Mounting Plate Bolt Tightening Seguence.

Issued August, 1959
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33.

34.
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the same time the threaded hole for the oil pressure
relief walve was deleted from the plate (a valve of
wew design being incorporated in the ofl pump) and
a g5 o (0.6 mm) diameter hole being substituted
to verain on oil feed 1o the fromt tming pears.
(See also Appendiz 4.

. If the crankshaft gear has been removed, replace

it, using the crankshaft gear replacer (Tool No.
CT.606g).

Fit the woodruff key in the front of the auziliery
drive shaft, and replace the auxiliary drive shaft
gear, oil slinger (Mk. IT and III engines), spring
washer and retaining nut. Do not tighten the
retaining nut filly until ail the timing gears have
been replaced.

Fit the camshaft inner gear onto the camshaft
spigot, so that the timing mark on the gear lines
up with the timing mark on the suxiliary drive
shaft gear.

Replace the camshaft outer gear on the camshaft
spigot so that the timing mark on this gear and
the crankshaft gear coincide. Secure the cam-
shaft gears in position with three screws and a
three holed locking plate, the tabs of which
should be bent up against the screw heads
after they have been tightened fully, With
all the gears in position tighten the auxiliary
drive shaft gear retaining nut to a torque of
6oto 7o lbs. ft. (8.202 to 9.674 kg.m.) (see Fig. 26).

Fit a new timing cover gasket, and replace the
timing cover on the two dowels in the engine
mounting plate. Secure in position with the
appropriate screws and spring washers, and
tighten to a torgue of 12 to 15 lbs. ft. (1.648 to
2.073 kg.m.) tightening first the screws numbered
1o to 18 in Fig. 24, in the sequence shown,

DRILLING
FOR GEAR
LUBRICATIO

DOWEL ~——/

Fig. 23.
Medified Engine Mounting Plate.
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SECTION 1

Fig. 26,
Timing Gears,

The long coarse threaded screws pass through
clearance holes in the cover and mounting plate
and screw into the cylinder block, whilst the
shorter fine threaded screws locate directly into
tapped holes in the mounting plate.

Effective with Engine No. 1308977 the crank-
shaft pulley hub diameter was changed from 2.5 ins.
(63.5 mm.) to 2.625 ins. (66.67 mm.) and in
consequence a change was also made to the ofl seal
1 the front cover. Seals for use with the 2.625 ns.
diameter hubs should have an approxtmate sealing
diamerer (internal) of 2.56 ins. (65.02 mm.) as
against 2.44 tns. (61.98 mm.) for the 2.5 ins.
diameter hub.

NOTE.—I!f a new seal Is to be Installed in the
front cover plate It must be soaked in light engine
oif for at least 15 minutes immediately prior to
fitting.

Effecrive with Engine No. 1425097 an oil bath
crankcase breather was fitted to the front cover and
it will be necessary to suitably seal off the short
inler pipe (supporting the breather) if this cover is
to be fitted 1o tractors prior to this change, The
previous cover is not suitable for use on engines
butlt subsequent to the change.

. Align the keyway in the crankshaft pulley with

the kev in the crankshaft, and replace the crank-
shaft pulley taking care not to damage the oil seal
in the timing cover.

Replace the crankshaft ratchet nut and flat washer
and tighten the ratchet nut, using the special
spanner (Tool No. CT.6071).

. Fit the generator bracket to the mounting plate,

and secure it in position with two screws and
spring washers,
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41.

Fig. 27.
Cylinder Head Locating Studs.

39. Invert the engine on the stand and fit the
lubricating oil pump into its location in the
cylinder block securing it in position with two
screws and spring washers. (See also ““ Lubri-
cation "),

40. Fit the oil pump suction pipe securing the
union nut into the inlet connection of the pump,
and the suction pipe support bracket to the
centre main bearing cap. Bend the union nut
locking plate so that it is locked against the
pump cover and the union nut.

It should be nered thar prior to Engine No.
1425097 the sump incorporared a detachable plate
which afforded access 10 the oil pump filter screen,
the latter being bowl-shaped and rerained inside a
pressed sieel cover. Subsequent to this engine

46.

SECTION 1

number the filter screen was changed to a evlindrical
type whilst the pressed steel cover and access plate
in the sump were deleted. Only the current rype
sump is now serviced for all tractor engines of this
type and when fitting this type of sump as a
replacement for a previous type a small madzﬁcanon
is necessary on the filter screen cover as ontlined in

Appendix 1.

Where no access plate is fitted to the sump,
position the oil pump filter screen on the suction
pipe and rotate it through 9o° to retain it in
position. If an access plate is fitted the filter
screen may be installed after the sump is
assembled.

. Fit the two sump side gaskets ensuring that the

front ends of the gaskets fit into the grooves in
the front main bearing cap and insert the cork
strip into the circumferential groove of the cap
so that it laps over the front ends of the gaskets.

. Fit a new rear oil seal packing in the groove at

the rear of the sump. The packing should be
soaked in engine oil for at least one hour before
fitting, and when finally assembled the ends of
the packing should protrude -4 in. (79 mm.)
above the sump face.

- Refit the sump taking care not to damage the
“gaskets and tightén the retaining screws evenly

and securely.

- Reverse the engine on the stand and remove the

cylinder liner retaining screws and washers.

Install cylinder head locating studs {Tool No.
CT.6076) to diagenally opposite bolt holes at
either end of the cylinder block (see Fig. 27)
and fit a new rubber seal in the recess
at the rocker shaft oil feed drilling in the cylinder
block top face,

- Apply a thin coating of Wellworthy Wellseal

or approved equivalent to both sides of the
gasket but only in the shaded areas indicated in
Fig, 28.

///Q Z /Q/A/@“a

Fig. 28.

Current Cylinder Head Gasket,

Issued August, 1959
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The sealer must not be allowed to enter the
cylinder bores or the water passages. THIS IS
MOST IMPORTANT.

Mote.—The above instructions apply to the
current copper/asbestos cvilnder head gasket.
The crimped steel gasket previously fitted in
production & ne loager serviced and should
not be used.

Apply a thin flm of grease to the wps of the
Huer flanges and assemble the cylinder head
gasket ensuring that the gasker locates correcily
on the dowels {(where fitted) in the cylinder
block top face,

. Assemble the cylinder head, remove the locating

studs and fit the cylinder head screws.  Tighten
the serews evenly to a torque of &5 to go lbs. .
{11.747 t0 12.438 kgum.} in the correct sequence
as shown in Fig. 29,

Effective with Engine No. 1423097 a mew
cylinder head was specified on which the exhaust
and inlet poris were brought v line horizonially
whereas previously they were offset to cach other
{sze Fig 30}

Wirh the introduction of the Power Major,
changes made to the valve rocker arwmis aliered the
operating angularity of the push rods. This in
rurn makes i0 necessary to chack, when fitting wny
head held in stock prior o August 1958 o a Power
Major, that clearance exists ar the points where
the push rods pass through the cyiinder head.
Diealer's stocks of cylmder heads vecerned after this
date will have such clearance and they may
thersfore be wsed on any enmgine subsequent to
Engine No. 1423097.

Replace the rocker shaft assembly on the cylinder
head, refit the retaining screws with new tab
washers, and tighten the screws evenly and
securely,

. Insert the lower ends of the push rods in their

original positions in the tappets, slide the rocker
levers sidewavs off the valve stems or caps, and
engage the cup ends of the push rods with the
ball ends of the tappet adjusting screws,  The
crankshait will reguire tarning slightly o allow
all the posh rods to be entered in this manner.

=)
|

Fig,
Bolr

Uylingder Head

ightening Sequence.
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Effecrive with Engine No. 1425097 the push rods
were reduced in lengrh from approximarely 11.9 ins.
(302.3 mm) to 1.8 ins. (209.7 mm.). The longer
rods are still serviced for engines butl prior to the
change.

. Check the valve clearances by turning the

crankshaft to bring each valve to the fully closed
position, and then inserting feeler blades between
the valve stem or rotator cap and the end of the
rocker lever.  Adjust the clearances to roughly
012 in. {305 mm.) for exhaust valves and 01§ in.
{381 mm.) for inlet valves,

Note.—FEarly Mk. I engine exhaust valves were
not firted with rotater caps in which case the gap
shonld be ser ar 015 in. (381 mm). '

After final assembly it is dmportant that the

- engine is run up to a temperature of 180°F (86°C)

when the cylinder head screws should be re-
tightened to the corvect torque, and the wvalve
clearances re-adjusted.

. Tit the copper sealing washers to the injector

bores in the cylinder head, place the rubber seals
on the inlet adaprors of the injectors and assemble
the injectors to the head locating the rubber
seals in the recesses in ‘the side of the cylinder
head.

Injectors used on ME. I and Mk, III engines
are identical hut a different injecior was used on
Mk 11 engines (i.e. between Engine Nos. 1425097
and 1481090} see * Fuel Injection  System.”
Where service replacements are reguired similar
type injectors to those originally fitted should be
wstalled but in an emergency it is permissible to
use either type, preferably in sets of four.

. Insert the retaining screws and tighten to a torque

of 15 lbs. ft. (2.073 kg.m.). Note that these screws
are marked ‘ HT’ on the head and are fitted
without lockwashers.

. Remove the protective covering from the

imjector cap nuts and assemble the injector
leak-off pipe securing the banjo connections
with the appropriate screws which are of a
special slorted type.

. Fit a new gasket 1o the valve rocker cover.

Locate the cover and gasket on the cylinder head
and securc in position with six screws around
the peripheral flange (two screws through centre
of cover on MKk. I engines).

Assemble she push rod side cover, using a new
gasker between cover and cylinder block and
copper washers between the heads of the fixing
screws and the cover.

Prior to Engine No. 1481091 (i.e. pre-Power
Major) the 1o outer fixing screws were of a special
type having an extended threaded porrion on the
ouiside of the head to provide fixing points for the
main wiring loom clips.  Subsequent to this enging
number the wirving loom was re-roured on the
apposite side of the engtne and the special screws are
not therefore required.
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57. Replace the fuel injection pump mounting

" bracket, if removed, and fit the coupling flange
onto the rear end of the auxiliary drive shaft, the
flange is keyed and secured by a screw which
clamps it to the shaft.

58. Swing the plate on the R.H. side of the flywheel
bell housing 10 ons side and turn the engine
until the appropriate degree marking (B.T.D.C.)
on the flywheel is opposite the V notch on the
Lousing with No. 1 piston on the comprassion gy
stroke.

Mk. I Engines (prior to Engine No. 1425067}
are timed at 26° B.T.D.C.

Mk, II Engines (Between Engine Nos. 1425097
and 1481090} were timed ar 1¢° B.T.D.C.

and should now be mmed at 23° B.T.D.C., when
the current type copper asbestos gasker is firred
Mk, IIT Engines (After Engine No. 1481091)
are tmed at 23° B.T.D.C.

59. Fit the injection pump to the mounting bracket
with the pump timing mark on the pump timing
plate and the mark on the adjacent coupling in
line. :

If necessary, loosen the two claw bolts on the
engine half of the coupling and turn the coupling 62.
to bring the marks in line then tighten the claw
bolts securely.

60. Replace the water pump, using a new gasket
between pump body and cylinder block, then fit
the water pump pulley and fan.

SECTION 1

A 17 in. two-bladed fan is fitted to Mk, III
engines as standard equipment but an additional
two blades may be fitted where climatic conditions
warrant their use.

Mk, I and II engines are fitted with a 135 in.
two-bladed fan as standard equipment but 18 in.
two- and four-blade fans are available as optional
fittings.

. Fit the thermostat to the cylinder head (ses

Appendix 6). The current shrouded by-pass
type may be used on all Major engines but the
previous type must not be fitted to Mk. Il and
111 engines. Check that the thermostat flange
protrudes .005 to .028 in. (.13 o 71 mm.)
above the cylinder head (see Fig. 31).

This protrusion will ensure a satisfactory
pinch, and seal, between the recessed seat in the
head and the water outlet casting. If this
protrusion cannot be obtained, shims of .018 to
021 in. (457 to .533 mm.} should Be fitted
between the thermostat flange and its seat in the
cylinder head until this specified limit is attained.

Replace the cylinder head water outlet connection
and gasket, securing it in position with two screws
and spring washers.

Note. On MR II and III engines ihe

gavernor pipe bracket fits under the head of ihe
right-hand screw.

r PRIOR TC ENGINE Ne 1425057

ORTE—

e LINE £

OFFSET PORTS

CURRENT TYPE =

Pig. ao.

Cylinder Heads.

Issued August, 1959
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To Replace the Engine in the Tractor

1.

Lightly pack the recess behind the flywheel spigot
bearing with high melting point grease and if a
single clutch is to be fitted, place the clutch disc
on the flywheel (longest spline boss to the outside)
using locator (Tool No. T.70z4) (see Fig. 32}. Fit
the pressure plate assembly over the clutch disc
and retain this in position with six screws
and spring washers. Tighten the screws evenly
to a torque of 12 to 15 lbs, ft. (1.658 to 2.073
kg.m.) and remove the clurch disc locating tool.

If 2 double clutch is to be fitted locate the
clutch assembly on the special flywheel, insert
the nine refaining screws and shakeproof lock-
washers and tighten securely.

2. Refit the engine lifting brackets and, using slings

and a hoist, remove the engine from the stand
and position it in the front axle assembly so that
the front mounting plate seats in the right-hand
side channel, and the ugs on the sump locate on
either side of the radius rod tongue.

3. Fit the radius rod pin and sphit pin, and three

bolts, nuts and spring washers to secure the
front mounting plate to the side channel.

4. Fit the left-hand side channel and install the

trolley of Dismantling stand (Tool No. Tt/NMD.
27).

5. Fit the engine and front axle assembly to the

front transmission engaging the splines of the
gearbox main shaft {and “ Live ” P.T.O. input
shaft where fitted) with the clutch disc splines,
and install the engine to gearbox, and the side
channel, retaining bolts,

|
i
i
|
!
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005 TO 028 INS
PROTRUSION

Fig, 31,
Thermostat Protrusien.

SECTION 1

TOOL No.
T7024

I1C.

Fig. 32.
Clutch Disc Locator.

Connect the steering drag link ro the spindle
steering arm and screw in the ball plug unsil it is
tight against the steeting arm ball, then back off
the plug half to one turn until the retaining split
pin can be inserted. (The piug should not be
backed off mure than one complete turn.}

Remove the front axle wedges, engine lifung
brackets and dismantling stand.

Refit the throttle control bracket to the left-hand
side of the engine (Mk. II and LII only).

Fit the inlet and exhaust manifolds, using new
gaskers as required, between manifoids and
head.

Effective with Engine No. 1425097 the exhaust
manifold was redesigned to swir the new cylinder
head which was imroduced, and on which the
inlet and exhaust porrs were broughr imwo line
horizontally,

If the exhaust silencer is of the *
connect the pipe 1o
vertical install the ad:

Telll
2pLor 2t

AN

Refit the generator and fan belt and adjust t
give the correct fan belt tension of § in. {1z.7
mm.) free movement measured midway berween
the generator and fan pulleys (sec Fig. 33)

Eiffective with Engine No. 1308977 « narrouer
fan belt wus hiced and ar the same time the
crankshaft o dlamerer reduced  from

irs. (2386 mnl) G0 7.5 s

approxumiiesy 9
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Fig. 33
Adjusting Fan Belt Tension.

(190.5 mm.) and the waier pump and generator
pulley diameters from 5.27 e (133.85 mon) 1o
4.5 ins. (114.3 o). The .,mn}zskafz pulley hub
and front cover oil seal were changed (see operation
35 of assembly instruciions) and the riming pomier
was delered in favour of fivecheel riming.

The correct combination of pulievs, belt and oil
seal must be used with engtnes Fofore and after the
above number.

Refit the oil pressure warning light switch
(Mk. III) or the.oil pressure pipe {Mk, I
and 11} whichever is regquired.

Replace the starter motor, connect up the wiring
loom to starter motor, generaior, 01l pressure
Waxmng Light switch, dnd i‘waeikamv and connect
the starter motor actuating rod o the starter
switch,

. Fir the water temperature gauge bulb to the

cylinder head and locate the mmihe.rx wbe in
the appropriate clips. Care should be taken to
prevent damage o the capiltiary tube which runs

along the RUH. \zdc ur the Mk, I and Il engines,
and on the L.H. side of the Mk [1I engines.

Refit the governor contrel pipes, the pipe trom
the outer governor cennection going to the upper
manifold union, the remaining T—“W ﬁl;.tzm, in
die inner gover lower
mantfald union, in a clip
a anr-" w the onnection

650

16.

i 8

18,

19.

20.

21.

22.

ot

24.

. Remove the valve rocker cover, tighten down t

. Check for oil and water leaks.

SECTION 1

. Refit the hose between the inlet manifold and

the air cleaner and the breather pipe between
the valve rocker cover and air cleaner on the
Mk. II and II1 engines. (A4 short pipe was
fitted between the inlet manifold and rocker
cover on Mk. I engines).

Refit the water pump to radiator, and radiator o
water outlet connection hoses and secure the
radiator tie bar to the clip under the head of the
L.H, water outlet connection retaining boli,

Refit the fuel lift pump, and injector high pressure
pipes. The injector pipes used on the Mk, I
and IIT engines are of equa! length and are
looped and clipped in pairs.

Fit a new element and rubber sealing ring to the
fuel filter and assemble the filter to the engine.
Install the feed pipe between filter and injection
pump and connect the inlet pipe from the lift
purmp.

Connect up the fuel leak-off pipe (to the tank)
at the R.H. side rear adaptor in the cylinder head.

Replace the proofmeter drive gear assembly and
secure with the two screws and spring washers,
then reconnect the drive cable.

Replace the batteries and connect up the battery
leads,

Reconnect the throttle linkage and stop control
cable, ensuring that a } in. of free movement
is allowed at the control knob.

Fit the oil bath breather to the inlet pipe on the
front timing cover, ensuring that the oil sealing
ring is installed between pipe and bresther
(Mk. II and III engines only) then fill the
breather to the correct level with engine oil.

Before refitting the oil filter remove and clean
the interior of the shell, fir a new element, and
2 new rubber sealing ring between flter m,_ad.
and shell.

Assemble the filter unit to the engine retaining
it with two screws, the lower one of which shonld
also secure the leak-off pipe from the fuel
injection pump cambox.

. Fill the sump to the correct level with an approved

grade of lubricating oil.

. Fill the radiator with water (fill slowly to aveid

an air lock) and run the engine until its normai
working temperature js reached.

cylinder head bolts to the correct torgue and
re-adjust the vaive clearances.

Refit the valve
rocker cover.

Replace the bonnet, primary air cleaner, verhes!
exhaust silencer if fitted and 100l box.

Pape 23
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"SECTION 1

LUBRICATION SYSTEM

The engine lubrication system has received only
slight modificarion since the introduction of the
engine, the major change taking place with Engine
No. 1425097 when the oil pressure relief valve
previously fitted in the front mounting plate was
deleted and a redesigned oil pump cover incorporating
a spring loaded plunger type relief valve was
introduced,

At the same time the inlet and outlet ports in the
pump body were increased in diameter (current
type bodies may be identified by measuring the
outlet port diameter which is % in. (1.1 mm.) as
against 4} in. (8.7 mm.) on the previous type) and
a larger diameter pick-up pipe was introduced
together with a cylindrical type sump filter screen
instead of the bowl type screen and separate cover
previously used.

A number of changes have been made to the main
oil filter and three proprietary designs have been
used at one time or another. Certatn of the filter

table on page 27 the current type being identical
with those used on the Fordson Dexta.

Effective with the introduction of the Power Major
an oil pressure indicator switch has been fitted on
the left-hand side of the cylinder block in a branch
passage from the main oil gallery.

Connected to this switch i5 an oil pressure warning
light fitted to the instrument panel which comes into
operation when the engine cil pressure drops below
5 to 7 lbs./sq. in. (.3515 to .4921 kg./sq. cm.). The
warning light and swirtch replaces the oil pressure
gauge and pipe leading from the same location on
previous Major tractors.

0il Pump

Procedure for carrying out repairs on oil pumps
fitted to engines prior to Engine No. 1425097 are
fully covered in the original Fordson Major Repair
Manual and it is therefore proposed to only deal

elements are interchangeable as shown in the  with the current type pump in this supplement.
ROCKER SHAFT FEED OiL. FEED TO
EXHAUSTER
bl CAMSHAFT
BLEED TO : BEARINGS
TIMING 2
GEARS
OiL PUMP
CRANKSHAFT OIL
OIL RELIEF PASSAGE WAYS
YALVE —

o
MAIN BEARINGS —

SUMP GAUZE FILTER

Ll"!.'-“\IN OlL GALLERY

Tosued August, 1959

Fig. 34.
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To Remove the Oil Pump

i,

~1

Remove the sump plug and drain off the engine
oil.

Suitably chock the front wheels to prevent
movement and remove the bolis retgining the
radius rods 1o the front axle.

Remove the pin retaining the rear end of the
radius rod to the sump.

Tap the radius rod sideways on the axle beam
until the rear end is clear of the sump then
remove the radius rods.

Disconnect the track rod on the lefi-hand side
of the tractor.

Suitably support the sump, remove the sump
screws and lower the sump squarely away from
the engine.

Extract the bolt retaining the oil pump suction
pipe to the centre main bearing cap then remove
the suction pipe from the pump.

Extract the two screws retaining the pump to the
cylinder block and withdraw the pump.

PLUNGER W&
SPRING ————n—mm)-g

WASHER ——___
&

SPLIT PIN Wﬂm*/f

Page

o -
N SR

Oil Pump,
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SECTION 1

- HELICAL
DRIVE

= 0010 in  0.036 in
{0.254 mm -

0.914 mm)
CLEARANCE

jr'— PUMP SHAFT

- IDLER GEAR
5 | SHAFT

0.200 in
(5.080 mm)

SHAFT 0.005 (in 0.127 mm) ABOVE |
LOWER FACE OF BODY ——

Fig. 36.
Fitting Shafts and Gears.

To Dismantle the Oil Pump

1. Remove the four set screws and spring washers
securing the pump cover plate to the pump body.

2. Remove the cover plate and if necessary withdraw
the split pin retaining the pressure relief valve,
and extract the washer, spring and plunger.

3. Withdraw the idler gear from its shaft.

4. Press the helical drive gear from its location, and
remove the pump driven gear and shaft complete
from the pump body.

5. If necessary press the pump driven gear from its
shaft.

Teo Reassemble the Oil Pump

Note.—Check all parts, especially the two pump
gears, shafts, and body to ensure no excessive wear
is present, that no distortion exists on the pump
cover face, and that the oil pressure relief valve
plunger and spring are in good condition. (See
Specification.)

1. Press the idler gear shaft (if removed) into the
pump body so that there is .005 in. (.127 mm.)
clearance between the end of the shaft and the
cover plate face of the pump body, using a
straight edge and feeler gauge to check this
clearance.

2. Press the pump driven gear onto the pump shaft,
so that the end of the shaft is 20 in. (5.08 mm.)
below the face of the gear, {see Fig. 36). A
suitable distance piece .20 in. (5.08 mm.) thick
and approximately .40 in. (10.16 mun.) diameter
can be used for this purpose.
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Enter the gear and shaft into the pump body
and stand the assembly on a flat surface, insert
the same distance piece in the centre of the gear
to maintain a clearance between the shaft and
the top face of the gear.

Press the helical drive gear onto the shaft until
a clearance of .oro in. to .036 in. (.254 to .14
mm.) between the gear hub and pump body is
obrained,

Replace the pump idler gear.

Reassemble the relief valve plunger, spring,
washer and split pin in the pump cover,

Replace the cover and secure with four set screws
and spring washers,

To Replace the Oil Pump

I,

Enter the pump assembly into its location in the
cylinder block meshing the helical driving gear
with the corresponding gear on the auxiliary
drive shaft.

Insert the two retaining bolts and spring washers
and tighten securely.

Locate a tab washer on the suction pipe, assemble
the pipe to the pump and insert the suction pipe
securing bolt through the pipe bracket and into
the centre main bearing cap.

Tighten the suction pipe to pump union nut and
turn over the tab washer to secure it in position,

Thoroughly wash the sump filter screen in petrol
and assemble the screen to the suction pipe,

SECTION 1

ensuring that washer and spring are in position
on the pipe and above the screen and that they
are undamaged and operating. Turn the screen
through 90° so that it is retained on the pipe.

Using new gaskets between sump and block,
assemble the sump and retain with the appropriste
screws and lockwashers. A new cork strip
should also be fitted to the front main bearing
cap and asbestos seals to the rear oil seal housing
in the sump and in the groove in the block if
necessary.

S.A.E.H.D

T ture R il o el
emperature Kange T

From o°F to 20°F (-18°C to-7°C)| 10 or 10W

From 20°F rogo”F (-7°Cro 32°C)| 20 or 200
Quer go° F (over 32°C) 30

Replace the front axle radius rod and secure to
the front axle with two bolts, castellated nuts and
split pins and te the sump with a plain pin,
retaining it with a split pin through the drilled
hole in the rear lug of the sump.

Reconnect the track rod to the spindle steering
arm,

Replace the sump drain plug and fill the engine
with the requisite quantity of H.D. oil.

i

Interchangeability of

Type ; Year Range Manufacturer

Identification

_ Eletnents

1 1952-55

¢ Fram,

Manufacturers name on filter head.

Not interchangeable.

2 . 1952-Junc 56.

A C Delco

Manufacturers name on filter head
and element approx. 5f ins.
(139.7 mm.} in length.

Interchangeable with types
3 and 4.

L

. June s6-Jan. 59 | A C Delco
| i

Manufacturers name on filter head
element approx. 5% ins. (139.7
mm.} in length and in addition a
hexagonal plug in head retaining
a detachable relief valve.

Interchangeable with types
2 and 4.

4 . Jan. s6-Jan. 59  Tecalemit

H

Manufacturers name on flter head
and clement approx. 53 ins.
(139.7 mm.) in length.

Interchangeable with types
2 and 3.

5 Jan. sgonwards, A C Delco

© Manufacturers name on filter head

and element approx. 4} ins.
(114.3 mm.) in length.

Interchangeable with type 6
and those fitted to Fordson
Dexta.

6 Jan. 59 onwards. .

Tecalemit

Manufacturers name on filter head
and clement approx. 4§ ins.
(r14.3 mm.) in length.

|

Interchangeable with type §
and those fitted to Fordson
Dexta.

Takle

Issued Auvgust, 1959

Shewing Filter Tdentification.
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APPENDIX

APPENDIX 1
Engine Sump

As Engine Sump ErADKN-6675-F is no longer
serviced, in future all demands for this item will be
met by the modified sump ErADKN-6675-G
which has no inspection cover on the underside.
When using this sump on engines prior to Engine
No. 1425097 the suimp screen assembly will require
modification in order to be able to fit the sump
and to prevent oil starvation.

It should also be noted that a new sump drain
plug, EB-6730, and washer EB-6734 are required when
using this sump as a replacement for a previous type.

The modification consists of cutting .38 in.
(9.65 mum.) from the bottom of the cover, opening
up the cut-away portion to 2.5 ins. (63.5 mm.) and
cutting two .§ in. (¥2.7 mm.) holes as shown in
Fig. 37.

A retaining clip, Ex2o~Z~g, is used to hold the
screen assembly in position while fitting the sump.
This means-that when assembling the screen the
cover must first be fitted to the pipe, the circlip
fixed aroumtd the pipe so that it supports the cover,
and finally the gauze screen and spring assembled
to the cover.

It is absolutely essential that the screen assembly is
fitted with the retaining spring along the length of
the engine as shown in Fig. 38, otherwise the cover
will foul the bevelled face of the sump.

:-——‘-5565. (127m.m.) DIA HOLES——7

Fig. 37.
Sump Screen Cover.

Issued Auguse, 1939

/“* EIADKIN—6613 PIPE ASSY

———EIADKN-6611 COVER
WITH 38 REMOVYED
FROM WALL

EIADKN-6675-G SUMP

ol
%
E120-Z-9

\ﬁ?% WASHER
B6730 PLUG

- Fig. 38.
Sump Screen Ascembly.

APPENDIX 2z

- Crankshaft, Bearing Liners and Thrust Washers

Effective with Engine No. 1483140 crankshafts
fitted to Power Major engines were modified by
increasing the fillet radius between the crankshaft
webs and the journals. Providing the correct bearing
liners are used, this crankshaft may be fited to
engines built prior to Engine No. 1483140 and there
is therefore no change in part number.

To accommodate the change to the crankshaft the
overall width of the connecting rod and main bearing
Liners was reduced by .0%0 in. (1.93 mm.) and the
internal diameter of the crankshaft thrust washers
increased by .x in, (2.54 mm,).

Mormally, where a previous type crankshaft is
fitted the original (wide) liners and smaller diameter
thrust washers should be used for replacement
purposes but these sbhould not be used with the
current type crankshaft, To obviate the fitting of

incorrect liners and thrust washers it is advisable

therefore to note the width of the liners removed and
use liners of similar width and corresponding thrust
washers as replacements,

If, however, any doubt exists as to the type of
crapkshaft fitted, or when installing a new crankshaft,
only the current (narrow width) liners and larger
internal diameter thrust washers should be used.

Fig. 39 indicates the dimensional differences be-

tween the current and previous type liners and thrust
washers. The part number is stamped on the outer
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surface of the current type liner, but unless this
number carries a ETADDN prefix it should not be
used as a means of identification between current
and previous type parts as a quantity of current type
liners were at one time marked with the part number
of the previous tvpe liners. Where the stamped
number carries 8 EIADKN prefix, identification can
only be established by physical measurement of the
width,

To facilitate the use of reground crankshafts a
series of .010 in. (254 mm.), .020 in. (.508 mm.)
.030in. (.762 mm.) and .040 in. (1.016 mm.) undersize
internal diameter liners are available.  Similar
considerations apply in respect of wide and narrow
liners as with the standard ones.

In addition a similar series of main bearing liners
ranging from standard to .0o40 in. (1.016 mm.)
undersize internal diameter but .015 ins. (.381 mm.)

SECTION 1

oversize on the outside diameter are available
for use with replacement bearing caps (see Appendix
3)

There are, however, two distinet types of liner
serviced for each bearing size and these must be
used in pairs, i.e. the top and bottom halves of any one
bearing must be of the same type. Identification as
to type is most easily established by the manufacturers
trade marking on the outer surface of the liner. The
letters V.P. entwined and enclosed in a circle
indicates one type—the letter G enclosed in a square
indicates the alternative type.

Similar considerations apply to the crankshaft
thrust washers which must also be used in pairs.
In addition to standard thickness thrust washers a
series of .0025 in. (.063 mm.), .00§ in. (.127 mm.),
0075 in. (190 mm.), .0I0 in. (.254 mm.), .015 in,
(381 mm.) and .020 in. {508 mm.) oversize thickness
washers are available for service (see Appendix 3).

FRONT AND
INTERMEDIATE

1.04-1.05 ins. ¥
(26.42-26.67 mm.} ¢
L12-1,13 ins ;

. -1.505 ins.
(28.45428.70 mm.} LA e

(37.97-38.23 mm.)

CENTRE AND REAR

1.415 - 1.425 ins.

(35.94436.20 mm.)

CONNECTING
ROD

1.37-1.38 ins. |
(34.80-35.05 mm.)
+ o

BEARING LINERS

3215 — 3225 Ins. ; 3215 - 3225 ins.
b (8146 — 81.91 mm) — f—— (81.66 — 81.91 mm) —]

3.315 - 3325 ins. 3315 — 3325 ins.
e (8420 — 84.46 mm,) — (8420 — 84.46 mm.) %

CAP BLOCK
THRUST WASHERS
Fig. 30.

Main Bearing Liners and Thrust Washers.
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APPENDIX 3

Main Bearing Caps for Service

Semi-finished main bearing caps suitable for line
boring .o15 in. (.38 mm.) oversize, also bearing liners
and thrust washers to be used with these caps, are
available for Service.

The semi-finished caps include three types of front
bearing cap for use on the three types of cylinder
block encountered in Service on these tractors. In
each case the correct front cap must be fitted to the
cylinder block. These parts are identified in the
table on page 32.

Finishing Operations—Main Bearing Caps and
Blocks

When replacing one or more main bearing caps it
is essential 10 line bore the block .o15 in. (.38 mm.)
oversize, with all caps assembled to 3.1815 ins. to
3.1820 ins. {80.81 mm. to 80.82 mm.) dizmeter.
If any attempt is made to bore only one new cap,
misalignment and crankshaft failure will be likely.
If the centre bearing cap is replaced, the recess in
the block and cap thrust faces must be machined to
produce a continuous bearing surface within the
limiting dimensions shown below and in Fig. 4o.
Before line boring and machining the thrust faces,
mount and secure the cap on the block so that one
of its thrust faces is in line with the corresponding
face on the block within 005 in, (.13 mm.}.

SECTION 1

The recesses should be machined square with the
centre line of the bearing bore within .00z in. (.05
mm.) total indicator reading and the recess bore
concentric with the bearing bore within .006 in.
(.15 mm.) total indicator reading. An equal amount
should be machined from each face to give an overall
distance between thrust faces of 1.589 ins. to 1.591
ins. (40.36 mm. to 40.41 mm.). File back the slots
in the cap, which locate the tabs on the thrust

washers, to enable the washers to seat on the thrust
faces of the cap. )

Main Bearing Liners -

For use with these caps there is a complete range
of main bearing liners 015 in. (.38 mm.) oversize
ousside diameter available from standard to .040 in.
(1.015 mm.) undersiz¢ inside diameter. Each liner
is available in two materials, one a copper lead bearing
and the other a lead bronze bearing. Itis essential that

the upper and lower liners of a pair are of the same
material. ‘

Thrust Washers

Crankshaft upper and lower thrust washers
although not pormally required on. engines which
have not been fitted with service caps are available
in ,o10 in. (.25 mm.), .015§ in. (.38 mm.) and .020 in.
(.51 mm.) oversize thicknesses ta suit the machining
detailed above.

FILE BACK
THESE SLOTS

MACHINED RECESS
FOR ‘
THRUST WASHER

e

CAP AND BLOCK
IN LINE

1589 n. 1o 1-5%91 1n.
4036 mm a 40-41mm)

Fig. 40.
Centre Main Bearing.

Issued August, 1959
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Front Main Bearing Caps for Line-boring .0x5 in. (:38 mm.) oversize

Model : Identification

“ Fordson Major ” Tractors with original 4 cyl. O.HV. . Letter “A” stamped on cap and § in.
engines built prior 1o Engine No. 1425097. (15.9 mm.) diameter oil drain holes.

“ Fordson Major” and “ Power Major” Tractors with ! Lemter “ B” stamped on cap and  in.
4 cyl. O.H.V, engine built after Engine No. 1425097, and | (7.9 mm.) diameter oil drain holes.
service cylinder assemblies and blocks for above tractors,
i.e. where the cylinder block has six tapped holes in the

_..mounting pads on each side of the flywheel housing but
1o cross-drilling for the throttie linkage. !

““ Fordson Major ™ Tractors with 4 cyl. O.H.V. engine built Letter “ C” stamped on cap and § in:
prior to Engine No. 1425097 fitted with interim cylinders (15.9 mm.) diameter oil drain holes.
assembly or block supplied for service only, i.e. where the
cylinder block has a cross drilling for the throttle linkage
as well as six tapped holes in the mounting pads on each
side of the flywheel housing.. i
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APPENDIX 4

Cylinder Block Assembly for Service

In view of the changes to the cylinder block
effective with Engine No. 1425097 a special
cylinder block has been released for service on
diesel engines produced prior to the above
number,

This block incorporates the cross dnlling for
the throttle linkage and the oil return holes in
the front main bearing cap are of § in. (15.88 mm.}

as the oil relief valve will still be located on the
front mounting plate.

When fitting this block to an early engine the
following points must be taken into account;--

{a) Engine Front Mounting Plate

The holes shown shaded in Fig, 41 should be
drifled out to ¥ in. (103 mm) diameter to
accommodate the § in. (9.5 mm.} diameter retain-
ing bolts. New locking plates for the larger bolts
and oil pressure relief valve will be required.

Mote.—If the mounting plate is of the very
early type without the dowel holes shown at D~ D
m Fig. 41, it will alse be necessary to drill hole
HAY (Fig. 4D 13 in. (8.73 mm. diameter to pro-

vide for the additional % (7.94 mm.) bolt.

SECTIOM 1

(b) Engine Front Mounting Plate Gasket

Either a new gasket with larger bolt hole
diameters will be required or the previous typs
gasket can be suitably modified.

f¢) Water Pump Assembly

As the by-pass port in the cylinder block bas
been enlarged the early type water pump assembly
cannot be fitted. All internal components are
however identical with those used on current type
water pump assemblies and may be used pro-
viding the water pump housing is changed to the
current type and that the current type gasket is
then used.

APPENDIX 5

Service Cylinder Assemblies

With the introduction of the Mk. II (Engine
No. 1425097) a special service cylinder assembly
was released for replacement purposes on Mk. 1
engines which incorporated Mk. 1l pistons, con-
necting rods apnd piston pins and enabled a
crimped steel cylinder head gasket to be used.

(This gasket has now been obsoleted, only the
current type copper/asbestos gasket must be
used.) When fitting such an assembly the current
type water pump body and gasket must also be

Fig. 41
Front Mounting Plate

facwendJuly, 195G
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fitted. The internal components of the water
pump are however unchanged.

Two further service cylinder assemblies are also
available, one for Mk. II engines (between Engine
Nos. 1425097 and 1481090), the other for Mk. IT1
engines (after Engine No. 1481090).

To identify the three type of assemblies the

SECTION 1

combination of oil hole diameter in the front main
bearing cap and the camshaft in use should be
observed as indicated below:-—

Under no circumstances should the Mk, III
rocker levers be used in conjunction with the
Mk. I cylinder assembly which incorporates a
high lift camshaft as under such conditions there
would be a danger of a foul condition between
valves and pistons.

Service Cylinder Assemblies
Used on Engines:

Diameter of Oil Holes

Number Cast on

in Cap Camshaft

Prior to No. 1425097 (Mk. D)

§ ins. (15.88 mm.) ETADKN—6250—F

or ETADDN—6250

Between Nos. 1425097 & 1481090 (Mk. 1I)

Fy ins. (7.94 mm.) S500E—6250—B

or 528E—6250

Afier No. 1481090 (Mk. T

EITADKN—6250—F
or ETADDN—6250

5 ins. (7.94 mm.)

APPENDIX 6

Cooling System

Effective with Mk. 11 engines (from Engine No.
1425097) a by-pass cooling system controlled by
a shrouded thermostat (see Fig. 42) was
introduced.

With the thermostat valve closed (i.e. with cold
engine) the coolant is circulated within the engine
by thermosyphon action, the closed valve prevent-
ing loss of warmed coolant back to the radiator.

When the- temperature rises to approximately
170°—179° F. (77°—82° () the thermostat
commences to open and the shroud which is
atiached to the bellows rises and gradually seals
off the by-pass tube located at the front of the
cylinder head,

A restricted flow of hot coclant is then circu-
lated through the radiator until at approximately
199 F, (93° C.) the thermostat is fuily open,
when an unrestricted thermosyphon impeller
assisted flow is attained.

EARLIER TYPE

CURRENT TYPE

Fig. 42
Thermostat Comparison
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Prior to FEngine No. 1425097 the coolant
temperature was controlled by a ngﬁwshr{;u{iaﬁ
thermostat, no by-pass tube being fitted.

Note.—Although it. is permissible to fit a
shrouded thermostat to any engine, a non-
shrouded type must not be fitted to a by-pass
system, i.e, after Engine No. 1425097.

Water Pump

Effective with Engine No. 1425097 changes were
made to the water ports in the pump body.
Pump bodies supplied prior to this change should
not be fitted to engines incorporating a by-pass
cooling system. :

Radiator

Subsequent to Engine 1420356 a new radiator
with a core built up of five fins per inch was fitted
in production, and at the same time the radiator
shutters fitted to engines prior to this number were
deleted.

Fan Blades

Prior to Engine No. 1481091 (pre-Power Major)
a two blade 15 ins. (38.10 ¢m.) diameter fan was
fitted to Fordson Major engines working in
ambient temperatures up to 9%° F. (32° C). For
engines working continuously above this tempera-
ture a two blade 18 ins. (45.72 cm.) diameter fan
was fitted.

For engines subsequent to Engine No. 1481091
a two blade 17 ins. (43.18 cm) diameter fan 18
specified as standard equipment for ambient
temperatures up to 90° F. (32° (). For engines
working continuously in ambient temperatures of
over 90° F. (32° () additional fan blades are
attached to the standard two blade fan, convert-
ing to a 17 ins. (43.2 cm.) four bladed unit.

Temperatore Gauge

The coolant temperature gauge fitted to Mk. I
engines is combined in one instrument with the
warning lights for oil pressure and generator.

SECTION 1

Te Remove the Water Temperatore Gauge
(k. IIH

1. Diisconnect the temperature gauge bulb from
its location at the front left-hand side of the
cylinder head.

7. Release the capillary tube from the retaining
clips attached to the radiator tie bar and main
wiring loom.

1. Remove the steering wheel and the throitle
operating lever.

4. Remove the three screws retaining the instru-
ment panel and raise the panel sufficiently to
detach the knurled nuts retaining the gauge. (It
wiil be necessary to remove a grease nipple located
on the steering column, to allow the panel o be
raised sufficiently.)

5. Remove the generator, oil pressure warning
and water gauge illumination bulbs complete with
holders from the rear of the gauge.

6. Remove the gauge, feeding the capillary tube
and bulb carefully up through the steering column
bore in the fuel tank.

To Replace the Water Temperature Gange
Mk, HD

1. Feed the capillary tube and bulb down
through the steering column bore in the fuel tank
and locate the gauge in the instrument panel

2. Replace the bulb holders in their correct
locations, ie. holder with violet covered wire to
oil side of gauge, holder with yellow and white
covered wire to generator side, and holder with
yellow and red wire to central, or gauge illumina-
tion position. '

3. Refit the knurled nuts to retain the gauge in
position.

4. Refit the three panel retaining screws, throttle
control lever, grease nipple and steering wheel.

5. Refit the temperature gauge bulb in the
cylinder head and retain the capillary tube in its
appropriate clips.
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SPECIFICATION AND REPAIR

SECTION 1

DATA

ENGINES FROM
Eng. No. 1217101 to
Eng. No. 1425096

FROM
Eng. No. 1425097 o
Eng. No. 1481090

FROM
Fng. No. 1481091
Onwards

Type of Engine
No. of Cylinders
Stroke

Bore
Cubic Capacity

Max. BH.P.

Max. Torque

Compression Ratio
Firing Order

Camshaft
Cam Lift

Camehaft
Identification

No. cast between
No. I and 11 Cams

Camshaft end float

Cylinder liners

Liner Protrusion
(above top face of
block)

Pistons

Oversizes

Piston Pin Type

Vertical in-line 4 stroke
4

4.524 - 4.528 ins.
(114.91-115.011 mm.)

3.937 - 3.938 ins.
(100 - 100.023 mm.)

220.35 cu. ins.
(3611 ccs.)

40.5 @ 1600 r.p.m.
(with accessories
less fan)

140 ilbs, ft. (19.348
kgm.) @ 1150 r.p.m.
(with accessories
less fan)

16:1
1-2.4-3

258 ins. (6.55 mm.)

EIADKN 6250 --F
{obsolete, replaced by
EIADDN - 6250)

003 - 008 ins.
(076 - .203 mm.)

Replaceable wet type

retained by pressure

of cylinder  head
through gasket

002 ins, - .004 ins.
(.051 - .102 mm.)

Solid skirt aluminium

alloy 100 mm, dia.

combustion chamber

machined in piston
Crown

250 ins. (31.75 mm.)

dia. piston pin bore

0025 ins.
(.0635 mm.)

From Eng. No.
1362380
Solid pin fullv float-
ing retatned by end
circhps

Vertical in-line 4 stroke
4

4.524 - 4.528 ins.
(11491 -115.011 mm.)

3.937 - 3.938 ins.
{100 ~ 100.023 mm.)

220.35 cu. ins.
(3611 ccs)

44 @ 1600 rpm.
{with accessories
less fan)

148 1bs. ft (20.45
kg.m) @ 1150 r.p.m.
{with accessories
less fan)

1631
1-2-4-3

305 ins. (.75 mm.)

SO0E 6250 - B
{obsolete, replaced by
528E — 6250)

003 — 008 ins.
(.076 - .203 mm.)

Replaceable wet type

retained by pressure

of cylinder  head
through gasket

002 ins. ~ 004 ins.
(051 ~ 102 mm.)

Solid skirt aluminium
alloy 100 mm. dia.
combustion chamber
machined off-set in
piston crown
L1375 ins. (34.9 mm.)
diz. piston pin bore
L0025 1ins.
(.0635 mm.)
Hollow pin fully float-
ing retained by end
circlips

Vertical in-line 4 stroke
4

4,524 — 4,528 ins.
(11491 - 115011 mm.)

3.937--3.938 ins.
(100 - 100,023 mm.)

22035 cu. ins.
{3611 ccs.)

51.8 @ 1600 rp.m.
(less ancilliaries)

171 1bs, ft. {23.63
kgm.) @ 1200 r.p.m.
(bare engine)}

161
1-2-4-3

.258 ins. (6.55 mm.)

EIADKN 6250 - F or
EIADDN 6250

003 — 008 ins.
(076 - 203 mm.)

Replaceable wet type

retained by pressure

of  cylinder  head
through gasket

002 ins. — 004 ins.
{051 - 102 mm.)

Solid skirt aluminium
alloy 100 mm. dia.
combustion  chamber
muachined off-set  in
pision crown
1.375 ins. (34.9 mm.)
dia. piston pin bore

0025 ins.
{0635 mm.)
Hollow pin fully 8oat-
ing retained by end
circlips

Issued—Julv, 1959
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SECTIONM 1

ENGINES FROM
Eng. No. 1217101 to
Eng. No. 1425096

FROM
Eng. No. 1425097 io
Eng. No. 1481090

FROM
Eng. No. 1481091
Onwards

Qutside diameter

Piston Rings

Ring Gap
Compression

(il Control

No. of
Compression rings

No. of Oil
Control rings

Width of Piston
rings. Compression
mean

Oil control mean

Ring to groove
Clearance

Compression

0il Control

Valves

Valve Clearance
iniet hot
Exhaust

Exhaust with
Rotator cap.

Angle of Valve
Head

Angle of Valve
Seat in Head

Valve Springs
No. of Coils

Free Length

Compressed Length
and Load

Push Rod Length
Crankshaft-
End float

Max. run out at fly-
wheel clutch face

1.2496 — 1.2499 ins.
(31.74 - 31.8747 mm.)

011 — Di6 ins.
(279 — 406 mm.)
011 - 016 ins.
(.279 — 406 mm.}
3
2

0933 ins. (2.370 mm.)
187 ins. (4.75 mm.)

0014 — 0034 ins.
{.036 - .086mm.)

0015 -~ 0035 ins.
(.0381 - 0889 mm.)

015 ins. (381 mm.)
015 ins. (381 mm.)

012 ins. (.305 mam.)
200 - 307
30°

8.8 (7 free) .
2.48 ins. (62.99 mm.}

1.98 ins. (@ 45-50 1bs.
{50.3 mm. 7
204 - 22.7 kg

11.9 ins. (302.26 mm.)

002 - 010 ins.
{051 - 254 mm.)

005 ins. TLR.
(127 mm.)

1.3747 — 1.375 ins.
{34.917 - 34.925 mm.)

011 — 016 ins.
{279 — .406 mm.}

D11 - 016 ins.
(.279 — 406 mm.)

q

™~

0933 ins. (2.370 mn.)
87 ins. {475 mm.)

0014 - 0034 ins.
(035 — 086 mm.)
0015 - 0035 ins.

(0381 - 0889 mm.)

015 ins. (381 mim.)

012 ins. (.305 mm.)
29¢ - 307
300

8.8 (7 free)
2.48 ins. (62.99 mm.)

1.98 ins. @ 45-50 lbs.
(50.3 mm. @
204 - 22.7 kg}

11.8 ins. (299.72 mm.)

002 - 010 ins.
(051 ~ 254 mm.}

205 ins. T.LR.
127 mm.)

1.3747 - 1.375 ins.
(34.917 - 34.925 mm.}

011 - 016 ins.
(.279 — 406 mm.)

01 — 016 ns.
(.279 - .406 mmn.)

3

1)

0933 ins. (2.370 mm.)
187 ins. (4.75 mm.)

0014 - 0034 ins.
(035 - .086 mm.)

0015 - 0035 ins.
(.0381 - .0889 mm.)

015 ins. (381 mm,)

012 ins. (305 mm.)
29 — 157 /29° - 307
30° - 0"/ 30° - 30/

8.8 (7 free)
2.4% ins. {62.99 mm.)

1.98 ins. @ 45-50 lbs.
(50.3 mm. @
204 - 22.7 kg.)

11.8 ins. (299.72 mm.)

002 - 010 ins.
{051 - 254 mm.)

005 ins. T.LR.
(127 mm.)
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SECTION 1

ENGINES FROAM
Fng., No, 1217101 to
Eng. No. 1425000

FROM
Eng. No. 1425097 to
Eng. No. 1481090

FROM
Eng. No. 1481091
Onwards

Cooling System
Water pump

Thermostat
Fan 90° and below
Fan above 90° F.

Lubrication System
Sump Capacity
Oil Filter (dry)
Oil pump type

Relief valve spring
free length.

Relief valve spring
length under load

Qil pump
pressures

Grade of
lubricant

Belt drive vane type
centrifugal pump

Non-shrouded bellows
lype

2 blade 15 mns. dia.
(38.10 ¢cm.)

2 blade 18 ins. dia.
(4572 em.)

13 Imp. pints
I3 Imp. pints (approx)

Spur gear submerged

(pressure rehief valve

in engine mounting
plate location)

(Serviced as a
valve assembly)

30 - 40 Ibs./sq. in.

(2812 - 3516 gm./sq.

cm.)

Temperature Range
From (° to 20° F. (— 18°C. to — 72 C)
From 20° to 90° F. (—7° to —32° C)
Over 90° F. (over 32° C)

Tougue Tightening Figures

Main bearing cap screws

Connecting rod nuts

Cylinder head screws

Flywheel .to crankshaft screws ...

Rocker cover screws

Auxiliary drive shaft gear retaining nut

Front mounting plate screws and all ! in
screws unless otherwise specified

Front mounting plate schews and all 7 in
screws unless otherwise specibied

Camshaft gear serews Mk, HE L

Mk. I o0il pressure rehef valve assay ...

Belt drive vane type
centrifugal pump

Shrouded by-pass
bellows type

2 blade 15 ins. dia.
(38.10 cm.)

2 blade 18 ins. dia.
(45.72 cm.)

12.5 Imp. pints
| Imp. pint (approx.)

Spur gear submerged
(pressure relief valve
in pump cover)

1.44 ins. (36.58 mm.)

75 ins. at 9.8 — 10.8 ibs.
(19.05 mm. at 445 -
5.39 kg)

30 - 40 1bs./sq. in.
(2109 - 2812 gm./sq.
cm.) :

Belt drive vane type
centrifugal pump

Shrouded by-pass
bellows type

2 blade 17 ins. dia.
(43.18 cm.)

4 blade 17 ins. dia.
(43.18 cm.)

12.5 Imp. pints
I Imp. pint (approx.)

Spur gear submerged
(pressure relief valve
in pump cover)

1.44 ins. (36.58 mm.)

.75 ins. at 9.8 - 10.8 Ibs.

(19.05 mm. at 445 -
5.39 kg.)

30 - 40 1bs./sq. in.
(2109 — 2813 gm./fug.
cm.)

Grade of lubricant
. SAE. 10 HD. or SAE. 10 W H.D.
S.AE. 20 HD. or S AE. 20 W H.D.
S.AE. 30 H.D.

70 -75 Ib. ft. (9.674 - 10.365 kg.m.}
55 -60 Ib. f1. (7.601 - 8.292 kg.m.}
85 -90 Ib. ft. (11.747 - 12.439 kg.m.)
80-90 Ib. fr. (11.056 - 12.438 kg.m.)
3 - 4 b, ft. (415 - 553 kg.m)
6070 Th. fi. (8.292 -9.674 kg.m.)

17 22 Ib. fr (2.349 - 3.040 kg.m.)

1215 Ib. fr. (1.658 - 2.073 kg.m))
1321 lb. ft. (2487 - 2.902 kg.m.)
20225 th. ft. (2.764 - 3.455 kg.m )

[ssvend
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HYDRAULIC FILTER ADAPTER KIT
PART NO. 197039

ISTING FILTER ADAPTER

JUAL FILTER ADAPTER ™ -

The Dual Filter Adapter Kit, Part No. 197039,
consists of the following parts:

Poart Mo, Descrintion Quantity
187042 Adapter, Dual Filter 1
167393 Nipple 1
197040 Nipple, Dual Filter 1

£7074-594 0" Ring 1

Inztall the Dual Filter Adapter Kit as follows:

"O" RING
87074-594

~ DUAL FILTER
_ADAPTER-197042

DUAL FILTER
'NIPPLE-197040———+

ILTERS NOT

PART OF KIT

w

discard the nipple.

. Dip the new *‘O” ring, as shown, in hydraulic

oil and install it in the groove provided in the top
of the dual filter adapter.

. Pogition the dual filter adapter on the existing

adapter as shown, and secure in place with the
dual filter nipple.

. Thread the other new nipple {provided in the kit)

into the second filter return port of the dual filter
adapter.

. Install two new filters, as shown, and hand tighten

as described by the instructions on the filter cans.

. Replenish the oil in the hydraulic system fo bring

the oil level to the full mark on the reservoir
dipstick.

Prepared by

TRACTOR AND IMPLEMENT DIVISION
FORD MOTOR COMPANY

1. Place a drain pan under the hydranlic system
filter.

2. Remove the existing filter from the filter adapter
and discard the filter.

3. Remove the existing nipple from the adapter and

5E 8296 9606.5

COPYRIGHT 1960, FORD MOTOR COMPANY

PRINTED IN U.5.A.






MAJGR (SUPPLEMENT
POWER MAJOR |

SECTION 2

FUEL SYSTEM
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T
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N NJECTION
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Fig. 1.
Fuel Injection System,

The fuel system used on all Fordson Major and
Power Major Diesel Tractors has remained basically
unchanged since the inception of the model in 1952.

Modifications have been made to produce changed
engine characteristics required by the Mark 11
engine (from engine No. 1425097 to 1481090) and
Mark III engines (1481091 onwards, 1.e. all Power
Major Engines) such as injection pump timing, the
use of larger bore injection pump elements, different
type delivery valve assemblies, larger bore injector
nozzle holes, changed injection rate and pneumatic
governor assemblies.

Issued—July, 1959

These changes, and modifications made prior to
the introduction of the Mark II engine will be
detailed as and when applicable under their appro-
prizte section headings in this bulletin.

A description of the operation of the fuel injection
system 18 not included in this bulletin as it is con~
sidered that it has been covered sufficiently in the
past in the Fordson Major Repair Manual and
previous issues of Tractor Service Bulletins.

Page 1
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ROUTINE SERVICING OF THE FUEL
SYSTEM

FUEL LIFT PUMP FILTER

The fuel lift pump located on the right-hand side
of the cylinder block is provided with a gauze filter
screen fitted beneath a glass sediment bulb (see
Fig. 2}. Any accurnulation of dirt or water is visible
through the glass bulb, and when dirt or water is
apparent the bulb and filter screen shouid be removed
for cleaning by unscrewing the clamp securing the
bulb to the fuel lift pump body. When replacing the
bulb and screen, ensure that the rubber sealing
washeér is in good condition (on earlier tractors a
cork gasket was used),

After cleaning the sediment bulb and screen, all
traces of air must be removed from the fuel system
as described on this page, under the heading
“ Bleeding Air from the Fuel System.”

On tractors fitted with exhausters (industrial
tractors) the fuel lift pump is mounted on the fuel
injection pump cambox and does not incorporate a
sediment bulb. A filter screen is fitted, however,
under the top cover plate and may be removed for
cleaning by unscrewing the centre bolt and lifting off
the plate and screen. When replacing the cover plate
and screen ensure that the gasket is in good condition
and do not overtighten the centre boit.

FUEL FILTER

The replaceable element in the fuel oil filter
should be renewed at intervals not exceeding Soo
working hours.

FILTER
SCREEN.

By 4,

Frel Lift Pump Filter Screen,

Page 2
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Fig. 3.
Changing the Fuel Filter Element.

In production prior to January 1936, three types
of filter were fitted, the elements of which were not
interchangeable. After this date the number of
filters used was reduced to two, the elements of which
were interchangeable, Therefore, in service, care
should be taken to ensure that the correct element is
used with the correct filter. In all cases the filter
head carries the manufacturer’s name for ease of
identification.

To Renew the Fuel Filter Element

1. Unscrew the central bolt from the filter, remove
the filter body and discard the filter element (see
Fig. 3). Using a brush and clean fuel oil,
thoroughly clean the interior of the filter body,
On no account should rag be used for this operation,

2. Fit 2 new element to the fiiter body and a new
sealing ring to the groove in the filter head.
Tighten the central belt to a torque of 10 Ibs. ft.
{1.38 kg.m.).

BLEEDING AIR FROM THE FUEL SYSTEM

If the fuel system has been disconnected at any
point or air has entered the system due to fuel
shorrage it will be necessary to remove all gir before
satisfactory engine performance can be atained,

1. Ensure that there is sufficient fuel in the fuel
tank and that all fuel pipe connections are tight,

2. Remove the bleed screw (see Fig. 3) on the outlet
side of the fuel flrer head (the one nearest the
fuel injecrion pum{p) and operate the priming
lever on the fuel lift pump, Continue pumping
until a stream of fuel, free from air bubbles,
issues from the filter. Replace and tighten the
bleed serew.
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Fig. 4
Removing the Air Cleaner Base.

3. Unscrew the bleed screw in the centre of the
iniection pump body approximately 2 to 3 Turns,
operate the lift purop priming lever as before,
tightening the bleed screw when an air-free
fow of fuel emerges from the bleed hole.

4. Wipe all surplus fuel from the exterior of the
fuel filter and the fuel injection pump.

FUEL INJECTORS

The injectors should nermally be removed for
testing and servicing, ar intervals not exceeding

Goo working hours. Tor details of servicing refer to
page 16,

AIR CLEANER

The air cleaner consisis of a primary cleaner
mounted on top of the main oil bath air cleaner, the
whole assembly being bolted to the lefi-hand side of
the battery carrier and the batesy heat bafile, and
connected by a rubber hose to the inlet manifold.

The primary cleaner should be kept free of
obstruction and the filter base and the removable
gauze element removed, washed thoroughly and
replaced, with the filter base filled to the correct fevel
with clean engine oil, after every 5o working hours,
or more often when working in dusty conditions
{see Tig. 4}

After 600 working hours the complere aiv cleaner
assembly should be removed, dismantied and the

¢ snd removable gauze eclementss thoroughly
clesned. At the same time the oi in the base should
be replaced with clean engine oil.

Prior to January

ners fitred in
JE elemnent,

Issuvd-—july, 1934
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With the advent of the Mark I engine and the
change to the engine crankcase breathing system the
main body of the air cleaner was changed by adding
a sraall dismeter pipe at right angles to the inlet pipe
at the top of the air cleaner. This small pipe was
connected by means of a tube and rubber pipes 0 the
engine valve rocker cover, engine fumes being drawn
rom the valve rocker cover mnto the air cleaner and
subsequently burnt in the engine.

The air cleaner for the Mark 111 engine is similar
to that for the Mark IT but has & bracket on it @
which the voltage control regulator fits.

PNEUMATIC GOVERNOR AIR FILTER

CAPSULE

To ensure satisfactory operstion of the governot,
the air filter capsule, fitred under the small plare on
the top of the rear half of the governor case (sec
Fig. 10) should be inspected, and removed and
cleaned if deemed necessary every 200 working hours.
The filter capsule should be Hghtly oiled with clean
engine oil before replacement.

INJECTION PUMP TIMING

The injection pump timing wiil vary depending on
the type of engine, i.e. Mark I engines priot to engine
No. 1308977—2¢" B.T.D.C, (indicated by lining up
the notch on the crankshaft pulley with the fixed
pointer on the engine fromt cover) and Mark I
engines after engine No. 1308978—26" BT.D.C,
Mark IT engines—1i9” B.T.D.C. (when firted with
steel cylinder head gasket) and 23° B.T.D.C. (when
ftred with coppar-Permanite-rubber ashestos cylin-
der head gasket). and Mark III engines—23"
B.TD.C

All engines after approximate engine No. 1308978
have graduated marks on the flywheel that can be
lined up with 2 notch in the sump aperture to give
the correct degree markings for injection pump
timing {see Fig. 5%

I,

Fiywhes! Timing Muarks.

Ta ae 3
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Checking and Adjusting Injection Pumyp Timing

1. Move the iaspection cover on the vighr-hand
side of the sump {lywheel housing 0 one side
and rarn the enpine uneil with No. ¢ piston on
its compression stroke {rhis can be checked by
removing the oil filler cap and observing the
operation of the valves), the correct degree
marking {or the tvpe of engine is in line with the
mdex nowh on the side of the inspection aperture
{see Fag. 5.

2. I correctly timed the injection pump driven
coupling timing mark should be 1n line with the
tming plate fitted to the front of the pump (see
Fig, 6% If this 1s not so, slacken the wo claw
bolts on the driving coupling and move the
driven coupling until the timing marks coincide,
Tighren the claw bolts securely.

INJECTION PUM
TIMING MARKS

Fig. 4.
Fuel Injection Pump Timing Marks.
PNEUMATIC GOVERNOR
Prior 1o May 1954 (approximate pump No. 37476}
the governor link was secured to the end of the control
rod by a castellaved or self-locking nur.  After this
date a modified governor link was fitted secured tw
the control rod by a tapered screw located in a hole
in the rod and locked by a nut. The links are not
interchangeable owing to the change in the conirol
reds and if the latest link is 1o be firted o an early
pump the control rod, excess fuel and stop control
lever assembly, stop control inner and outer case
assembly and maximum fuel stop screw must also
be changed.

At the same time a5 the above changes the tappings
i the outer hall of the governor housing ©
vacuum and air bleed pipes were ingress
from w4

{nch zo N.V.z & nch xR 1L

;s
N
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e e BUSH
/ EXTEMDED

TTITIIIT
12 55

e

e e BUSH
\ FLUSH

\'_‘—" LONG PISTON
-30ins. (7-5mm.)

Fig. 7.
Governor Damping Valves and Guides.

consequent changes to the ferrules and nuts on the
pipes.

When replacing early type governor outer housings
it will be necessary to convert the original governor
vacuum and air bleed pipes at the governor ends by
using two of the latest type ferrules and nuts. The
ferrules should be located up to, but not exceeding
30 inch {762 mm.) from the end of each pipe
and the ferrule seating must be free of solder.

~=LINK  ———DIAPHRAGM GUIDE

~GOVERNOR
INMNER CASE

DAMPING
VALVE
GUIDE

GOVERNOR
ASSEMBLY

Fig. 8.
Lemoving the Governor Assembly.
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GOVERMNOR SPRING oo oy

DAMPING VALVE

DIAPHRAGH
PLATE-—

GUIDE——= -

SPRIMNG N
RING -
) \ e SPRING

i LOCATING

. PLATE

e DIAPHRAGHM
N\
St L GEKNUT

- DISC

Fig. 9.
Pneumatic Governor—Exploded.

Effective with approximate pump No. 176929 a
change to the governor spring rate resuited in the
free length being changed from 7.16 ins. {182 mm.)
to 6 ins. {152.5 mm.)—identified by a blue paint
band along the length of the spring. At the same
time the outside diameter of the spring locating plate
was reduced and the indentations on the plate for
locating the spring were deleted. The internal
diameter of the large ciaphragm disc was reduced in
line with the change to the locating plate from
2.48 ins. (63 mm.) to 2.09 ins. (53 mm.). The plates
should only be replaced in pairs and under no
circumstances should one of the latest type plates be
used with one of the previous type or vice versa.

Two types of governor damping valve and valve
guide assembly have been used in service (see Fig. 7)
and it is important that these are only used in pairs
as shown in the illustration.

To Renew the Governor Diaphragm or Spring

1. Disconnect the two governor pipes from the
governor assembly.

2. Unscrew the four bolts securing the governor
assembly to the injection pump and lift the
{élaphragm guide from the governor link (see

ig. 8).

3. Remove the spring ring and disc retaining the
diaphragm, from the governor housing. The
diaphragm is lightly spring-loaded and care is
necessary to prevent damage.

4. Remove the diaphragm from the assembly by
first unscrewing the diaphragm guide, then the
locknut and remove the digphragm plate and
diaphragm.

Issued—July, 1959
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5. Fit the new diaphragm and plate and screw on
the locknut and guide. Ensure that all the parts
comprising the diaphragm asscinbly are firted in
the correct order (see Fig. g) and the damping
valve hall joint is Hghtly oiled.

6. Fit the governor spring and diaphragm assembly
into the housing, ensuring that the damping
valve enters its guide. Fit the diaphragm, disc

and spring ring. The diaphragm disc must be —

fitted with the offset centre portion away from
the diaphragm, and the spring ring with the gap
in the ring adjacent to the cjector recess in the
governor housing.

|

Fit the governor assembly to the injection pump
ensuring that the guide enters the governor Hnk.

8. Reconnect the two governor pipes, ensuring that
the outer pipe connecis with the upper port on
the inlet manifold.

ENGINE SPEED

Idling Setting

Engine idling speed is adjusted by means of the
idling screw on the inlet manifold and the damping
valve located on the front end of the governor
diaphragm unit (see Fig. 10). This latter adjustment
is used to eliminate surging.

To adjust the idling speed, ensure that the engine
is thoroughly warm and adjust the idling screw to
give an idling speed of 540 to 560 rp.m. If the
engine is surging, slacken the damping valve locknut
and screw the valve guide in or out, as necessary, to
obtain a steady idling speed. Finally, recheck the
idling speed and adjust the idling screw if necessary to
ensure that the speed is between 540 and §60 r.p.an.

Maximum “ No Load ” Speed

With the engine at its normal operating temperature
the maximum “ No Load ™ speed should be 1,900
r.p.m. and can be adjusted at the maximum speed
screw on the inlet manifold (see Fig. 10).

The engine speed can only be accurately checked
and adjusted with the aid of a rachometer capable of
being driven from the end of the belt pulley shaft
or from the periphery of the engine fan belt.

When checking the engine speed from the belt
pulley shafi the primary gear lever pust be in the
“ high » position.

To calculate the engine speed from the reading
obtained when the tachometer iz driven from the
periphery of the engine fan belt, divide the effective
diameter of the crankshaft pulley (8.80 ins. (22.35 ci.)
for wide type fan belt and 7.52 ins. (19.10 cm.j for
narrow type fan belr} by the diameter of the tacho~
meter adaptor wheel. Then divide the tachemeter
reading by the figure thus obtained to get the
equivalent engine speed.

Page 5
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TO RENEW A DELIVERY VALVE AND
GUIDE ASSEMBLY

The replacement of the delivery valve and guide
assembly and or spring should only be done in an
emergency, as the chapacreristics of the new parts
may slightly alter the deiivery of that particular
element. The pump calibration shouid therefore be
checked and adjusted at the fisst opportunity,

The delivery vaive and guide are a matched
assermbly and must abways be replaced a3 a pair.

y. Remove the injector pipe from the delivery valve
holder and injector of the element concerned and
fit blanking plugs.

2. Unscrew the delivery valve holder, using Toul
No. CT.ooo8, and extract the valve complete
with spring and volume reducer {see Fig. 15}

3. With the respective plunger at the bottom of s
stroke, insert the expanding end of the delivery
valve guide extractor (Tool No. CT.goz2) inio
the valve guide bore, untl the projecting lips of
the tool Jocate against the underside of the valve
guide, Turn the engine slowly, and the guide,
with its washer, will be pushed out of the pump
body.

4. Thoroughly rinse the new delivery valve guide
and washer, and press the guide and washer into
the bore until it touches. the top of the plunger
barrel.

5. Thoroughly clean the delivery valve, spring and
velume reducer and fit them to the valve guide.

SECTION 2

6. Replace the delivery valve holder and tighten 1o
a torgue of 30 1bs, ft. (4.15 kg.m.).

Replace the injector pipe, ensuring that it is
clean and that the olives on the end of the pipe
seat correctly before tightening the union nuts,

FUEL INJECTION PUMP

Injection pumps {itted to engines manufactured
prior t¢ July 1954 (Pump No. 61994), have 7 mm.
{276 .} diameter plungers with the helix machined
al 4% degrees. Pumps manufactured between this
date and April 1957 have 7 mm. diameter plungers
with the helix machined at 50 degrees. These are
easily identified by means of a groove machined
around the lower portion of the barrel (see Fig. 11).

With the advent of the Mark II engine (April
1957—Engine No. 1425097) the plungers were
increased in size to 7.5 mm. (295 in.) diameter with
the helix machined at 50 degrees but without any
identification mark on the barrel. The cam followers
were altered to allow wider rollers to be firted. These
may be used on carlier pumps and consequently are
the only followers serviced.

The two types of fuel injection pump are identified
by the following numbers stamped on the inspection
cover \—

Pumps incorporating 7.0 mm. diameter elements,
type No. SPE.4A.708S.

Pumps incorporating 7.5 mm. diameter elements,
type No. SPE.4A 758,

Py

s Tead™

Speed Adjustment,
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Fig. r1.
Injection Pump Element.

As the injection pump housing will accommodate
either diameter element, it is possible to convert the
previous pump to the current type if required. If
this action is necessary it is essential that the inspec-
tion cover is inscribed with the appropriate type
number identification, and when refitted to the engine
the correct injection purmp timing angle is used.

On the Mark III pump the effective inlet stroke
of the plunger was increased by reducing the thickness
of the tappet spacers. This necessitated changes to
the floor of the tappet chamber on the cambox and

SECTION 2

the fitting of thicker plunger spring upper discs, 1.e.
.16 in. (4 mm.) thick, fully machined disc as against
036 in. (.9 mm.) thick, pressed steel disc. The
latest type discs may be used on any pump but the
previous type should not be used on the Mark 111
pump.

The cambox is fully interchangeable providing
clearance exists for the plunger arms at the bortom of
the stroke when it is used on the Mark I1I. In order
to utilise previous design camboxes it may therefore
be necessary to remove metal from the floor of the
tappet chamber to obtain this clearance. If necessary,
material should be removed as indicated in Fig. 12
to ensure clearance for the plunger arms and forks
throughout the control rod movement.

The delivery valves were changed at the introduc-
tion of the Mark IIl engine, the piston poertion
immediately below the conical seat of the latest valves
is parailel faced instead of taper faced (see Fig. 13).
Only delivery valves with parallel faced piston
portions should be used on Mark IIT engines.

During 1954 the following minor modifica~
tions were also intreduced in production on the
Mark I engine fuel injection pump.

1. Inspection cover—to improve the dust proofing
qualities of the pump the cover was changed from a
four bolt to an eight bolt fixing (effective with Pump
No. 34624). Previous type pump bodies and cam-
boxes with only four tapped heles at the inspection
cover location may be suitably modified by ftting
one of the latest covers and drilling four extra holes,
B in. (5.3 mm.) diameter and 1} in. (17 mm.) deep
{measured from the belt head spot-facing on the
cover), using the new cover as a puide during the

e g ok

oF @

N

Fhee N7 vaNl
HERE—. \ ; ) j; i

%

o T

Fig. 12,

Injection Pump Cambox Modification.
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drilling operation. Tap the holes } in. UN.C. 20
TP Great care should be taken during the
operation to ensure that all openings on the pump are
fully blanked off and that all swarf is removed before
the pump is returned to service,

2. Excess fuel and stop control lever assembly
and housing, control red and governor link—
to ensure correct alignment between the stop control
inner housing and the cambox the number of retaining
screws was increased from one to two (effective with
Pump No. 37476) with a consequential increase in
the mumber of tapped holes in the cambox. The
number of outer housing to inner housing reraining
screws was increased from two to four and a seal was
fitted to the stop lever assembly 1o prevent the
ingress of dirt. ‘

A control rod, round in section at both ends was
also introduced at the same time, the bore in the
stop contro] inner housing being changed from square
section to round section in consequence. The
method of retaining the governor link to the control
rod was changed from a locknut at the end of the rod
to a tapered bolt in the governor link locating in a
hole in the control rod and locked by a nut.

When any one of the following parts of early
design are renewed it will be necessary to fit 2 com-

lete set of parts of the latest design, i.e. governor
Enk, stop control inner and outer housings, stop
eontrol and excess fuel lever assembly, control rod
and maximum fuel stop screw,

3. laner half of governor housing—1o ensute
correct alignment a countersunk serew and lockwasher
were added 1o supplement the two screws previously
used (effective with Pump No. 37476  This also
involved the addition of # tapped hole in the cambos.

PARALLEL
PISTON =

TAPERED
s PISTON

MK. TAND I

Frgo 1y
Delivery Valve Assemblies,
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When a new cambox is fitted and the remainder of
the original parts re-used, the tapped holes in the
cambox—the lower hole of the three at the governor
housing end and the one below the control red hole
at the stop control end—must be sealed to prevent
the ingress of dirt.  For this purpose use two headless
screws (Part No. 89406-5) smeared with sealing
compound, ensuring that the ends of the screws are
tlush or below the outer faces of the cambox.

4. Injection pump pre-filter.—the fuel pre-filter
located in an extension of the injection pump body
adjacent to the stop control housing assembly was
deleted (effective with pump No. 3g9001) as was the
filter housing portion of the injection pump bedy.

When fitting later design inner stop control
housings to pumps incorporating the pre-filter it will
be necessary to fit a later type pump body due to the
stop control housing fouling the pre-filter housing.

Alternatively, the existing body may be modified
by suitably machining to remove the pre-filter
housing and then tapping a 19 mm. x 1.§ mm. pitch
thread (S.1. form) to a depth of .55 in, (14 mm.) into
the fuel gallery to accommodate the inlet connection.

. Ensure that the bore of the thread is perfectly square

with the pump body face and thoroughly wash the
body to remove all traces of swarf, also make certain
that the threads are clean.

If a tap of the size mentioned above is not available,
the inlet adaptor can be reworked to a suitable thread
size and the fuel gallery tapped accordingly.

5. Tappet bodies, spacers and circlips—the
tappet spacers were changed from flar faced to step
faced (effective with Pump No. 40268).  The
thickness of the outside diameter is now constant
for all spacers, the variation in thickness being
obtained on the stepped centre portion.  The tappet
body was also changed and the cirelip was changed
from a flat type to a dished type.

6. Fuel injection pump mounting biracket-
the installation angle of the pump was changed from
vertical to an angle of 10”7 from the vertical {effective
with pump No. §2205),

This change necessitated repositioning the keyway
inn the injection pump camshatt to allow for injection
pump timing, and increased length injector pipes.
The identificarion of the current type camshaft,
firted to. the 1o inclined pump, can be esrablished
by means of the marking 1.86580 between the cams
{early type marking P.84605).

Should it be necessary 1o replace the carly type
camghalt with the current type, it will be found that
there is suflicient range of adjustment on the engine
half of the fuel injection pump coupling to accom-
modate the 10 change in the location of the keyway.

It the carly type mounting bracket is replaced by
the current type hracket the fuel injector pipes must

b replaced by later type pipes.



MAJOR )

LSUPPLEMENT
POWER MAJCR ’;s

| CONTROL FORK
LOCK SCREW

\.

N,

",

hY
COMTROL
ROD e

CONTROL ROD
FORKS: b

Fig. 14.
Removing the Control Rod and Forks.

7. Push button excess fuel device—a modified
design excess fuel and stop control lever assembly,

introduced at the end of 1954, is operated by pushing .

the control knob in towards the pump as against
pulling the stop lever out on previous pumps. The
parts of this latest assembly—excess fuel and stop
control lever assembly, maximum fuel stop screw and
the stop control inner and outer housings are not
interchangeable individuaily with previous parts,
only collectively.

TO DISMANTLE THE FUEL IN-
JECTION PUMP

£. Remove the injection pump from the tractor, fit
sealing caps to the delivery valve holders, inlet
connection and governor connections, and clean
off all dirt and paint from the outside of the
puinp body.

2. Remove the four screws securing the governor
assembly to the governor inner case, and it the
diaphragm guide clear of the governor link to
remove the assembly (sce Fig. 8).

3. Remove the governor link by unscrewing the
locknut and tapered bolt securing the link to the
end of the control rod. (Early Mark I control
rods had a threaded end which was located
through the governor link and secured by a
seif-locking or casteflated nut.)

Remove the governor inner case by unscrewing
the two bolts and one countersunk screw securing
it to the pump cambos. (One bolt and one
countersunk screw were used on early Mark I
pumps.)

.r:S‘a.

L

Remove the four screws from the stop control
cuter housing and lift out the excess fuel and
stop control lever assembly. {Two screws on
carly Mark 1 units.)

Issued——jJuly, 1959
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5. Remove the eight screws securing the pump

inspection cover and remove the cover and
gasker (Four screws on early Mark I pumps),

7. Remove the stop control inner housing which is

- rerained by two screws (One screw on early
Mark I pumps).

8. Loosen the screws which lock the contrel fﬁy}%s

to the control rod and withdraw the pod fom
the rear of the pump (see Fig. 14.)

Both ends of the control rod are of reund section,
which prevents the possibility of shuggish move-
ment or binding that accurred with carly Mark I
pumps when the rear end of the contral rod was
of square section and operated through s sguare
hole in the stop control inner housing.

9. Before dismantling further, loosen the delivery

valve holders, then remove the four pump
housing to cambox retaining nuts evenly: Lay
the pump on its side, and lift the housing com-
plete with plungers and springs from the camboz,
ensuring that the plungers do not drop out and
become damaged. (Elastic bands fitted over the
delivery valve holders and down to the plunger
arms will prevent this happening.)

10. Remove the plungers, springs and spring seats
from the barrels (see Fig. 23).

Note.—The plungers and barrels are a lapped
fit to one another, They should be kept a5 paired
assemblics and under no circumstances should
they be interchanged.

11. Remove the delivery valve holders, and Iifi out
the volume reducers, springs, and delivery valves
{see Fig. 15). The delivery valves and guides are
matched assemblies and must not be inger-
changed.

DELIVERY VALVE
e~ HOLDER

= VOLUME REDUCER
=

DELIVERY VALVE
L SPRIMG

BARREL .
LOCATING gy—"
. SCREW—

i

- BARREL

Fig. 15.
Delivery Valve, Spring and Volume Reducer.
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 Remove the barrel locating screws (see Fig. 15)
and push the barrels upwards to remove the
delivery valve guides and washers. The delivery
valves should be kept with their respective
guides, and the barrels with their plungers.

smove the roller tappets from their location in

the cambox and retain them in their correct
sequence. The rollers may be removed by
extracting the retaining pins from the tappet
bodies.

_ Remove the camshaft drive coupling using the
slotted flange wrench {Tool No. CT.gers) to
prevent rotation while the coupling retaining nut
is removed, and use the wrench in conjunction
with the flange remover (Tool No. CT.goog) to
remove the coupling (see Fig. 16),

Tt is advisable to check the camshaft end-float
at this stage with the special gauge (Tool No.
CT.9017) and adaptor {Tool No. CT.gor7-1) as
shown in Fig. 17. The end-float should be
between 0.002 and '0.006 in. (0.05 to 0.I5 mim.)
and should adjustment be necessary it can be
made when reassembling the camshaft.

. Remove the four screws retaining the bearing
housings to the cambox at each end of the pump.
(The pump timing plate is retained by two of
the screws at the front bearing housing.) Remove
the Woodruff key from the camshaft and tap the
shaft towards the rear of the pump to remove
the rear bearing housing, and then towards the
drive end of the pump to remove the front
bearing housing. Withdraw the camshaft from
the cambox.

WYRENCH
CT. %015

T

Hemoving the Pt‘!nlp Dirive Coupling.
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GAUGE
CT, 9017

ADAPTOR
CT. 90171

16.

18.

Fig. 17.
Checking Camshaft End-float.

Remove the ball bearing cages from each end of
the camshaft, these are easily pulled off by hand,
then use the special puller {Tool No. CT.6085)
and adaptors {Tool No. CT.6085-1) to remove
the inner races {see Fig. 18}.

The shims which govern the camshaft end-
fioat fit behind the inner bearing races. Take
care not to lose these shims.

. Remove the camshaft outer races from both

bearing housings, using the puller (Tool No.
CT.9018) as shown in Fig. 19. Ensure that the
lips of the threaded jaws are located under the
bearing outer race.

Lift cut the baffle washer from the coupling end
bearing housing and remove the oil seal which
is a light press fit in the housing.

All parts of the pump should be thoroughly
washed in clean fuel or substitute oil, inspected
for wear and new parts fitted where necessary
{do not use cloth when cleaning, if necessary,
use a chamois leather).

TO REASSEMBLE THE INJECTION PUMP

5

(&)

Fit a new oil seal to the coupling end bearing
housing.

Fit the oil baffle washer with the inner step
rowards the oil seal and fit the front bearing
outer race, using the driver (Tool No. CT.gorg
and the 5o handle). Use the same tools to fit
the outer bearing race to the rear bearing housing.

Replace the original shims on the camshaft. If
it was previousiy found that adjustment was
necessary make the adjustment using 0.004 in. or
o.008 in. shims (010 or 0.2c mm.), ensuring
that the shimming is equally divided between
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PULLER PUMP
CT. 6085 —— CAMSHAFT ——/

\ ;

ADAPTORS

CT. 6085—1-

Fig. 18.
Removing the Camshaft Bearing Inner Races.

each end of the camshaft. Replace the camshaft
inner bearing races, using the adaptors {CT.
6085-1) in the puller tool (CT.6085) to hold the
race, and press the camshaft down into position.
Press the ball bearing cages onto the inner races
by hand.

Position the camshaft in the cambox, pack the
bearings with high melting point grease, apply a
thin coating of jointing compound to the bearing
housing flanges and gently tap the housings into
position. Replace the housing retaining screws
{the pump timing plate fits under the two
outside screws retaining the coupling end
bearing housing) and spring washers, and re-
check the camshaft end-float (see Fig. 17) which
should be between .002 to .006 in. (.05 to
10 .I§ mm.).

Remove the checking gauge and replace the
Woodruff key in the drive end of the camshaft.

When fitting a new camshaft to an early type
cambox it may be necessary to remove the
surplus metal from the mounting bolt bosses as
outlined on page 83 of the Fordson Major
Repair Manual.

Replace the drive coupling, fit the retaining nut
and spring washer, and using the special wrench
(Tool No. CT.9015) to hold the coupling, tighten
the nut to a torque of 45 lbs. ft. (6.22 kg.m.).

Replace the rollers in the tappet bodies, fit the
roller retaining pins and fit rhe rappet assemblies
in their original positions in the cambox.

NOTE.~Rollers with a wider bearing contact
surface are fiited to Mark 11 and 117 pumps.

If the phasing spacers are not worn they may
be reficted providing the original plunger
and barrel assemblics are 1o be used. The pump

Issued—July, 1959
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phasing must still be checked later. If new
plunger and barrel assemblies are necessary, fit
an intermediate thickness spacer to each tappet
{see chart on page 13), ensuring that the convex
side of the retaining circlip is towards the spacer.

The range of phasing spacers was increased
with the advent of the Mark II and Mark III
engines with consequent changes to the grading
number stamped on the edge of the spacers.

The chart on page 13 shows the complete
range of renumbered spacers and also the
previous markings.

Unless new spacers are carefully stored under
their appropriate part numbers there is the
possibility of confusing the previous range with
the current numbers and, therefore, it is advisabie
to measure each one. The chart also specifies
the spacer to be used as a basis for initial phasing.

Rinse each plunger and barrel assembly in clean
tuel or substitute oil and fit the bartels to the
pump housing. Fit the barrel screws using new.
fibre washers and ensure that when they are tight
a slight up and down movement of the barrel is
possible,

Rinse the delivery valves and guides in clean fuel
or substitute oil and refir them, using a new
scaling washer, into their original locations.

The unloading collar or piston portion of the
delivery valves used in the Mark III pump is
parallel where previous to this they were tapered
{see Fig. 13).

Replace the delivery valve springs and volume
reducers. Refit the delivery valve holders and
tighten them unti! they are finger-tight (see Fig.
15).

TCOL Mo,

THREADED
JAWS

CENTRE

SCREW

Fig. 19.
Removing Camshaft Bearing Outer Races.
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Rinse the plungers and fit them to their respective
barrels. Check thart they ave perfecly free. A
this stage omit fitting the plunger springs and
spring seats as it is casier to phase the pump
without them.

it the pump housing to the cambox and secure
in position with four nuts and spring washers.

Meount the pump on the calibrating machine and
engage the pump coupling with the calibraring
machine driving pad.  Secure the pump to the
machine with the two clamp screws, and connect
up the fuel feed pipe to the pump inlet connection.
Turn on the fuel supply, bleed the fuel system
then turn off the fuel supply,

. Remove the delivery valve, spring and volume

reducer from No. 1 element.  Replace the
delivery valve helder, tighten all holders to 2
torque of 3¢ Ibs. fr. {4.15 kga} and fit the
spill pipe (Tool No. CT.go23) to No.x delivery
valve holder {see Fig.20}.

Ensure that the driving belt of the calibrating
machine is fitted to the 200 r.p.m. pulleys {see
Fig. 213, Then open the belt pulley cover at
right-angles so that the brake mounted behind
the lower pulleys is operating against them.

. Set the arms at the lower end of the plungers

fully to the left, the maximum fuel delivery
position, and No. I plunger at the bottom of its
stroke (see Fig. 20).

Turn on the fuel supply and rotate the pump
camshaft slowly clockwise, by means of the puiley
on the motor shaft and as the plunger in No. 1
clement begins to rise, fuel will flow freely from
the spill pipe until such time as the plunger
covers the ports. Stop rotating the camshaft as

SECTION 2

i3
£

-1000 R.P.M.
PULLEY

Checking No. 1.

P

6.

7.

18,

Fig, a5,
{hecking Pump Phasing.

soon as the fuel flow from the spill pipe ceases and
set the phasing ring on the end of the lower
pulieys so that one of the graduation lines marked

*4C7 s in line with the fixed pointer.

It 15 advisable to repeat the above procedure
1o check that the phasing ring has been set
accurately.

Check thar when No. 1 element is at the spill
cur-off position, the timing marks ou the coupling
and timing plate coincide (see Fig. 20). If not,
re-tnark the coupling or adiust the timing plaie
a5 DECESSRrY.

Mote.~~During phasing the spill cut-off point
must always be ascertained when the plunger i
rising

(=

Turn off the fuel, remove the spill pipe and it
the delivery valve, spring and volume reducer
to Mo. 1 element. Tighten the holder to a torque
of 30 1bs. fi, (438 kgan.

Remove the delivery valve, spring and volume
reducer from Mo. 2 element. Refit the delivery
valve hiolder and spill pipe. Twrn on the fuel
and rotate the camshafr slowly clockwise as
before, until the spill cut-off point is reached on
No. 3 element. The phasing ring should now
fave revolved through go°, and the next gradua-
tion line marked © 407 should be in ling with
the fixed pointer. A Hout of 17 either side of
27 mark s permitted.

sing is outside thiy limiy, it will be
necessary to change the phasing spacer of the
clement which s phused incorrectly, It s
advisable, i note the extent of the
ach remaining element is
* 407 marks, throughow
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FUEBL DELIVERY »o

Fig, 25,
Adjusting Control Rod Forks,

(11.8-312.4 cws. for Power Masior) wih 2
maxinmom  variation of 2 co. bepgesn all
elements,

On.fuel injection pumps fitted o engines prior
to the Power Major Jengine Mo, 148000} 2 good
average is 1.6 c.os. bur on pumps foed w
Power Major enpines the aversge should
preferably be as close as possible 10 12 ces

Adjust the control rod furks where necessary
to obtain these figures (see Fig. 23}

Note.—At altitudes over 3
metres) 3 s advisable w redy
figures by three per cent for every
(300 metres),

readings from either bank of
adjust the elements so tha
exactly the same amount of i
of four readings.

The Juei readings should ehways be taken from
the bottom of the curve of the fusl surface
{iL.e. meniscus),

30, Run the pump at 200 rpm. and check the
delivery for 200 mjections. Delivery 3
speed should not be more than 2.5 o
the delivery at Soo rpom. If the do
then 2.9 s, it indicates wosn ¢

If the delivery is higher as
was at oo npa, Mt
assernblics to the elements
at oo rpam. and re-check at

Bun the pump af Soo rpan. witl
inel device In operstion when
shoubi ver at least 19 cam, af

SECTION 2

k that all cloments cesse delivery
» the control rod reaches the end of its

rravel, when the pump is running 2t 2060 ©.pum.
57 Reslwce the pump inspection cover and gasket.

and sexl the manimum fuel stop serew,
fion Pump Hrovage

. after overhaul, an injection pump is being
1 for a period exceeding 30 days, it should be
illed with substitute ol and all connections
with specis! pluge and caps.
MAIMNTENANCE OF MASTER INJECTORS
ON CALIBRATING MACHINE )

To ensure thar fuel injection pumps are calibrared
sccurately, & is ossential that the master infectors
fnted o the calibratiog wachine are meinteined s
an acocurately balanced ser. The master injectors
must be checked regularly for balance.  To carry out
this test, mount an injection pwmp on the calibrating
smachine, connect all pipes and run the machine for
at least 1o mipntes, 1o allow evervthimg to reach
normal operating terperature. It 15 essential tha
this is strictly observed when carrying out this vest,

Adjost one pump element 1o deliver 14 cos, for
the mesn of three readings, running 2t 600 r.p.m.
for 3e0 injections of fuel.  Connect this pumyp element
to each master injector in turm using the same pipe
throughout this test. Running at 600 r.p.m., collecs
300 imjecrions of fuel, allowing 10 scconds after
delivery has ceased for the fuel to serrle before taking
the readings and 710 seconds for the tube to drain
when emprying.

Take the mean of the three readings from each
injector in wurn and the variation betwecn the
highest and lowest readings should not exceed
©.3 c.es. I the variation exceeds this figure a fresh
set of master injectors should be finted.

No avempt should be made to balance muster
iectors by cleening or pressure adjustiment

Periodically the fuel tenk of the calibrating
machine should be drained snd thoroughly cleaned
hefore refiling it with clean fuel Rencw the fusl

er clement aftor 200 pumps have been calibrated.

5
et
g,
Hudrd
i

fachins
st

HEPLACING AND TIMING THE FUEBL
INIBCTION  PUMP

¥

ro Ture the engine unfil the correet timing mark
on the outer face of the fvwhee! is In line with
the * ¥ 7 notch on the side of the sump apertuze,
with o, 1 pision on its compression stroke (see
Fiz, ¢l

The dming setting will vary depending on the
cype of engine, Le. Mark I, Mark II or Mark 11,
and the correct sertings for all these engines are
detailed on page 3 wnder the heading * Injection
Pumy Timing™

+
44

e injection pump coupling wmil the
% on the puimp Uming plare and the coupling
i line {see Fig, ¢

Hothe pump to the mounting brackel apd
;e the Bbre drive pad berween the pump and
drive shaft co iRy be

- slightly ro

¢ the Py
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3. Before tightening the pump mounting bolts fit
the fuel inlet pipe, governor control pipes and
injector high pressure pipes, The injector
pipes used on the Mark IT and i engines are
of equal length and are looped and clipped in
pairs, and from approximately engine No.
1458470 the widih across the flats of the pipe
nuts was decreased from § in. (39.05 mm.) to
£ in. (15.88 mm.).

4. Tighten the injection pump to mounting
bracket screws ensuring that there is a 0.010 in.
(0.254 mm.) clearance berween the fibre disc and
the pump coupling.

5. Check the pump tming marks, if they do not
coincide loosen the twe claw bolrs on the
auxiliary drive shaft coupling, and turn the
coupling to bring the marks m line. Tighten
the claw boles securely,

6. Operate the excess fuel device and reconnect the
stop control wire ensuring that there is approxi-
mately §{ m. (6.4 mm.} frec movement of the stop
control knob at the dash panpel.

7. Bleed the fuel systemn (se¢ page z), and run the
engine until its normal operating temperature is
regched. Check the engine idling and “ No
Load ” speeds as described on page 5.

INJECTORS

The injectors used on Mark T and IIT engines are
identical, having spray holes .2¢ mm, (010 in.} in
diameter as against the 27 mm. (011 in.) diameter
spray holes used on injectors fitted to the Mark I
engine. The injectors used on the Mark IT may be
identified by the red paint mark on the body

o INJECTOR
/ LFTING
/ BAR

an Injector.

Pape 15
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(reconditioned injectors—blue paint mark) and the
nozzle number NLi4q1 stamped on the larger
diameter shank of the nozzie, the Mark 1 and IIT
mjectors have green paint spois (yellow for recon-
ditioned} and the inscription NL123.

The injectors should be kept to their respective
type of engine as specified, although in an emergency
they may be interchanged providing that when they
are used in engines for which they are not strictly
specified, they are used in sets of four,

Removing an Injector
1. Remove the valve rocker cover and gasket.

2. Remove the fuel injector pipe by unscrewing the
union. nuts at each end of the pipe. Fit the
appropriate blanking plugs to the delivery valve
holder, injector inlet adaptor and injector pipe
nuts,

3. Remove the injector leak-off pipe by unscrewing
the union nut at the rear of the cylinder head and
the special bolts connecting the leak-off pipe to
the injectors. Take care not to drop any of the
bolts into the engine.

4. Remove the injector after unscrewing the two
securing bolts, If the injector is tight in its
housing, the injector lifting bar (Part No.
ErADDN-17098) should be used (see Fig. 26).

TESTING AN INJECTOR

Complete injectors received for servicing should
be briefly tested before any cleaning or adjustment
is carried out, to ascertain their approximate
condition.

A satisfactory injector must pass four tests :—

(1) Nozzle opening pressure.

{2} Needle seat leakage.

(3) Needle valve stem back leakage.
{4) Atomisation.

Cure should be taken when testing injectors thar the
Juel spray does not contact the hands, as it anll penerrare
the skin dug to the kigh pressure and atemisation of the

Fuel.

1. Nozzle Opening Pressure

Connect the injector to the injector testing machine
and check the nozzle opening pressure.  This should
be between 175 and 125 atmospheres. To obtain a
more accurate reading of the pressure, open the valve
on the tester not more than half a tum from the
closed position, which will effectively reduce needle
fluctuation.

If the opening pressute is outside the above limirts,
slacken the injector cap nut and adjust the pressure
by rotating the spring adjusting mut through the
leak-off pipe drilling 1o the cap mut (see Fig. 27}
Tighten the cap nut securely, taking care that the
spring adjusting nut does not move.
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2. Meedle Seat Leakage
Wipe the nozzle tip dry.  Operate the tester three
or four times and the nozzle tip should remain dry.

In doubtful cases hold the injecrion pressure at
ro armospheres below the nozzle opening pressure,
and hold a piece of blotting paper against the gozzle
tip {see Fig. 28). The fuel oil stain should nor
exceed § in. (32.7 mm.) in diameter in one punuie.

If the imjector satisfactorily passes the above tests,
it can be refirted to the engine, If, however, it fails
the nozzle seat leakage test or'if the spray is distorted
or does not atomise properly, the injector sheuld he
completely dismantled, cleaned, reassembled and
tested once again.

Fig. 27.
Setting Nozzle Opening Pressure,
3. DNeedle Valve Stem Back Leakage
Fuily open the valve on the nozzle tester, bring
the test pressure up to 150 atmospheres and check
the zime for it to fall to 100 atmospheres. The time
taken should be between 6 and 45 seconds for 2
service injector. The time taken for a new irjector
from stock should be berween 14 and 45 seconds (see
Fig. z9).

If the time taken is less than six seconds the lappec
faces on the nozzle and injector body may
damaged or distorted, or there may be dirt bet
the nozzle and injector body faces,

If the time taken is more rthan 45 seconds # ix
sossible that the needle valve is seized in the novzle
sady, or the spray holes are completely blocked

fssued— July, 1959
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Fig. 28.
Testing Needle Sear Ieakage.

4. Atomisation

Close the valve on the nozzle tester, operate the
machine at 60 to 85 actions per minute and examine
the four spuays.

Each spray should atomise well with no visible
streaks or distortion, spreading out about 2 ins.
(50 mm.) ar a point 4 ins. {100 mm.) from the
nozzle tip. Al four spravs must be similar and
spaced at approximately right angles to each other
in a horizontal plane, and the injector should brezk
vith 2 hard note.

Checking Needle Valve Stem Hack L

akage.

Page 17
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LEAK OFF PIPE CONNECTION —

IECTOR CAP NUT

COPPER WASHER

SPRING CAP NUT

SPRING
PLATE
SPRING
OIL SEAL
FUEL INLET
COPPER WASHER SPINDLE

NOZZLE HOLDER

NOZZLE BODY

NEEDLE
VALVE

NOZZLE NUT

e -
Fig. 0.

Fuel injector-Bxploded.
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CLEANING AN INJECTOR

Before dismantling an injector it is advisable to
clean it externally with a soft brass wite brush and
fnel or substitute oil.

1. Fir the injector to the injector testing machine
but do not connect the fuel pipe line.

2. Remove the injector cap nut and unscrew the
spring adjusting nut. Lift off the upper spring
disc, injector spring and spindle.

3. Unscrew the nozzle nut, using the special socker
(Tool No. CT.goc9) and remove the nozzle and
its valve.

Mote.—As nozzles and needle valves are a
lapped fit, they should never be interchanged.

4. Unscrew the injector inlet adaptor.

5. Wash all the injector parts in clean fuel or
substitute oil and, using a soft brass wire brush
remove all carbon from the nozzle and needle
valve,

Then, using the tools in the nozzle cleaning kit

(Tool No. CT.gor4), remove all carbon from the
interior of the nozzle (see Fig. 31).

SECTION 2

If pecessary, the spray holes in the nozzie can be
cleaped our, using a wire probe fitted in the small
hand chuck. Only use wire suitable for a .010 in.
{25 m.) diameter hole and have just a small amount
protruding from ‘the chuck to prevent breakage.
Rotate rhe chuck slowly without applying undue
pressure to the wire probe.

When spray boles in fuel injectors become blocked
with carbon it is sometimes difficuit to clear them.
To speed up the process a chermical methed has been
developed to soften the carbon deposits on the nozzle
and in the spray heles, thereby reducing the labour
and time taken in cleaning injectors.

The nozzles should be treated as follows :—

1. Dissolve 2 ozs. (56,7 gms.) of caustic soda in 1
pint (.56 litres) of water. Add } oz. (14 grms.)
of detergent.

2. Place the nozzles in the liquid and beil for a
minimum of 1 hour and not more than 1} hours,

Care must be taken not to let water evaporate
too much, because, if the percentage of caustic
soda rises above 159, the surface of the nozzle
may be damaged.

RECESS
SCRAPER

SEAT
SCRAPER

I

TIP SCRAPER

.1
SPRAY HOLE
PROBE AND CHUCK

Fig. 31.
Mozzle Cleaning Kit Showing Application,

Issued-—July, 1952
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3. Remove the nozzies, wash in running water, and
then immerse in de-watering oil.  Remove
surplus oil by draining.

4. It will be found that the carbon can easily be
removed with a wire brush and a standard
pricker wire, or in some cases blown clean with
compressed air.

Alternatively, when a hard carbon deposit is
formed in the spray holes, it may be softened by
immersing the nozzle in “Acetone ™ for a short
period. Up tohalf an hour is normally sufficient.

Warning.—“Acetone ¥ is a highly inflammatle
liquid and must not be brought near a naked flame.

It is important that immediately the nozzle is
removed from the fluid, it must be rinsed in clean
fuel or substitute fuel oil to prevent corrosion on the
highly finished surfaces.

Finally, using the reverse flush adaptor (Tool No.
CT.goz4) fitted to the injector testing machine,
flush out the interior of the nozzle. When all
patticles of carbon have been removed, enter the
needle valve into the nozzle and ensure that it is
quite free (see Fig. 32).

REASSEMBLING AN INJECTOR

All injector parts should be reassembiled wet after
rinsing in clean fuel or substitute oil. Do not use
rag to clean any of the internal parts, if required, use
a chamois leather.

1. Fit the injector inlet adaptor into the injector
body, ensuring that a new copper sealing washer
is fitted.

! REVERSE FLUSH
| ADAPTOR
CT. 9024 -

{ NEEDLE
| vALVE

NOZZLE BODY

Fig. 32.
Reverse Flushing the MNozzle.
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2, it the nozzle and the needle valve to the injector
body, ensuring the dowels in the body enter their
correct location in the nozzle. Screw on the
nozzle nut and tighten securely to a torque of
6o - 75 lbs. ft. (8.29 - 10.36 kg.m.) with the
special nozzle nut socket (Tool No. CT.go0g).

Note.—It is essential that this figure iz not
exceeded otherwise serious distortion of the
nozzle assembly may occur,

3. Fit the injector spindle, spring, upper spring
disc and the spring adjusting nut. Screw down
the adjusting nut until pressure can be felt on
the spring.

4. Fit the injector cap nut and copper washer, but
do not tighten.

5. Connect the injector to the testing machine pipe.
Adjust the nozzle opening pressure to 185
atmospheres and retighten the imjecter cap nut
securely.

6. Test the injector as previously outlined.

Replacing an Injector

1. Check the injector housing in the cylinder head
to ensure that it is clean and free from any carbon
deposit. Fit the rubber oil seal to the injector
inlet adaptor, a new copper washer in the housing
and insert the injector. Carefully tighten the
injector bolts evenly o a torgue not exceeding
15 Ibs, ft. (2.1 kg.m.).

Note.—These bolts are of high tensile steel
and are fitted without lockwashers, It is
important that only the correct type bolts are
used.

2. Fit the injector leak-off pipe after checking that
it is in good condition, with no legks at the
unions and adaptors. Reconnect the external
leak-off pipe.

3. Fit the fuel injector pipe, first rinsing it
thoroughly in clean fuel or substitute oil sad
check that the olives at either end are in good
condition and are seated correctly. Tighten the
union nuts securely.

4. Run the engine for a short time 10 ensure that
the injector is making a gas-tight seal in its
housing and that there are no leaks from the
leak-off pipe and injector inlet adaptor.

5. Fit the rocker cover and gasket.

THE FUEL LIFT PUMP
(Agricultural Tractors)

The fuel lift pump on standard agricultural
tractors is located on the right-hand side of the
cylinder block and has remained basically unchanged
since the introduction of the Mark I engine. Changes
which have been made are detailed in the dismantling
procedure.
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CLAMP

_SEDIMENT
T
GASKET

FILTER

: SCREEN

~VALVES

RETAINING
/ PLATE

DIAPHRAGM
ASSEMBLY

ROCKER
ARM

RETURN
- SPRING -y

PIVOT PIN

E?M RETAINERS

LOWER BODY
AND HAND
PRIMING LEVER
ASSEMBLY

Fig. 33
Fuel Lift Pump—¥xploded (tractors less exbaunster)

To Remove the Fuel Lift Pump

1. Turn off the fuel fap and disconnect the fuel
pipes from the pump.

2. Remove the screws securing the fuel KRt pump
to the cylinder block and detach the pump and
gasker,

To Dismantie the Fuel Lift Pump

1. Release the sediment bulb clamp screw, swivel
the clamp - downwards, and remove the bulb,
filter screen and gaskes.

2. Suitably mark the flanges of the upper and lower
pump bodies, remove the six screws and spring
washers, and remove the upper body.

3. Push down on the diaphragm assembly and mrn
it through 90" in either direction to release the
pull vod from the pump operating link.

Iseue o Fulyv, 1959
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Remove the diaphragm sssembly tsking care
not 1o damage the pull rod oil seal.  Lift out the
diaphragm return sprieg.

4. The pumy injer and outlet valves are retained by
a plate held by zwo screws., Remove the screws
and plate, extzact the two valves and the gasket.
Note the position of the valves as it is possible
to replace them incorrecdy.

5. On earller type fuel Hft pumps the rocker arm
pivot pin was supported in open holes in the
lower body, the outer ends of the holes being
slightly closed by peening the surrounding metal
o retain the pin. T'o remove the rocker arm and
link from this type of purap press the pivor pin
from the lower body and lift away the rocker arm,
link washers {cither side of the link) and the
rocker spring.

After engine Ne. 1356500 the method of pin
retention was changed, the through holes being
deleted and the lower body re-designed to aliow
shaped retainers to be inserted in machined slots o
support a shorter rocker pivot pin. At the same
time an improved type of pull rod oil seal and
rewiner were introduced.

To remove the rocker arm on this pump, punch
back the {eur staking marks holding the rocker arm
pin retainers in their slots, and remove the retainers.
Lift away the rocker arm, link washers and pivot
pin as an assembly, followed by the rocker spring.
‘The rocker arm assembly can then be dismantled by
removing the pivor pin,

To Heasseroble the Fuel Lift Pomp

1. If necessary, extract the pull rod oil seal and
retainer and fit a new oil seal with the raised
centre portion awsy from the retainer, press the
retainer into position and carefully peen over
the edge of the lower pump body in three places
to prevent the retainer from moving out of
position.

2. Co current type pumps reverse the dismantling
procedure to build up the rocker assembly,
Easure g spacing washer is ficted on either side
of the rocker link, and insert the assembly in
the lower bedy of the pump. Fit the rocker
pivot pin retainers, and securely stake them in
position in their slots.

3. Om early type pumps insest the rocker pivet pin
into one of the supporting holes in the pump
body, and pass one of the spacing washers over
the inner end of the pin. Assemble the rocker
link to the rocker arm, position this assembly in
the lower body of the pump with the rocker

i j t herween the rocker and the

bady. Press the pivot pin through

= arm and link.

G

Fir 3 turther

washer over the pivet pin
50 a5 o locate pposite side of the link
and press the piver pin fully into positien.

o0
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5. Check that the rocker arm and hand priming
fever work freely and correctly, and then peen
over the metal adjacent to the outer ends of the
"rocker arm pin to retain it in position.

6. Locate the diaphragm return spring in position
in the lower body. Enter the diaphragm pull
rod carefully through the oil seal, locate the rod
in the slot of the rocker arm link and rotate the
diaphragm assembly through 9o° to retain it in
position.

This operation will be simplified by holding
the rocker arm firmly outwards.

7. Install the valve gasket in the upper pump body
and fit a valve assembly into the inlet port, with
the three ports of the cage towards the diaphragm.
Fit the other valve assembly in the outlet port
with the three ports of the cage towards the top
of the pump. Install the valve retainer, each pair
of lugs locating the valve assemblies, and secure
with the two screws.

8. Press the rocker arm fully inwards. Line up the
holes in the diaphragm with the holes in the
lower body, fit the upper body with the marks
previously made on the flanges in ling, and replace
the six retaining screws and spring washers.
Before fully tightening the screws work the rocker
arm for several complete strokes to free off the
diaphragm.

9. Refit the filter screen and new gasket. Position
the glass filter bulb and retaining clamp on the
pump and tighten the clamp screw securely.

To Replace the Pump on the Tractor

1. Clean off the pump and cylinder block mounting
faces and turn the engine over until the back of
the eccentric on the camshaft is opposite the fuel
lift pump mounting face,

2. Fit the fuel pump into its location, using a new
gasket and secure with the two retaining screws
and spring washers.

3. Reconnect the fuel inlet and outlet pipes.

4. Bleed the fuel system as detailed on page 2.

FUEL LIFT PUMP
(Industrial Tractors)

On industrial tractors fitted with exhausters the
fuel lift pump is mounted on the fuel injection pump
cambox and operated through a spring-loaded arm
from an eccentric on the injection pump camshalt.

The bift pump differs from that fitted to standard
agricultural tractors and when servicing the pump
the following repair procedure should be adopted (—

To Remove the Fuel Lift Pump
1. Turn off the fuel tap and disconnect the fuel

pipes from the lift pump.
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2. Unscrew and remove the two nuts and spring
washers securing the fuel lift pump to the
injection pump and detach the fuel pump,
canting it slightly to allow the operating lever to
clear the eccentric and the slotted hole in the
injection pump cambox.

To Dismantle the Fuel Lift Pump

1. Unscrew the filter cover bolt and remove the
cover and filter screen.

2. Remove the five screws and spring washers
securing the upper and lower fuel pump bodies,
taking care when separating the flange joint to
avoid damaging the diaphragm.

3. Turn the diaphragm through approximately a
quarter of a turn (in either direction) to free the
diaphragm rod from the operating lever, and
detach rhe diaphragm.

4. The diaphragm and pull rod are riveted together
and should not be dismantled. Remove the
diaphragm spring, oil seal retaining washer and
rubber oil seal.

5. {(a) Prior to April 1956 :

The inlet and outler valves are retained by a
plate held in position by three screws. Remove
the three screws and lift the plate and gasket,
then each valve, together with its spring, and the
inlet valve retainer, may be detached from the
upper body (see Fig. 35).

(5) After April 1956 :

The inlet and outlet valve assemblies are
retained by a spring steel plate secured by two
screws. Remove the screws and plate, and lift
the two valves assemblies, together with the
gasket from the upper body (see Fig. 35).

6. Should it be necessary to dismantle the lower
body, remove the circlip from one end of the pin
on which the rocker arm operates and press the
pin from the lower pump body. On some pumps,
when no circlip is fitted, it may be necessary to
relieve the staking on the body before it is possible
to remove the pin. The rocker arm, spring, link
and two washers can then be removed.

To Reassemble the Fuel Lift Pump

If the lower body has been completely dismantded,
first replace the rocker arm and link assembly as
follows :— :

1. Imsert the rocker arm pin through one hole in
the lower pump body, se there is sufficient room
to positton one of the thrust washers in the
longitudinal aperture adjacent to the pin.

2. Fit one thrust washer, insert the link, slotted end
first, with the two holes in line with the pin, and
the central web uppermost.
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VALVES

GASKET

VALVE
SPRINGS
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YALVE
RETAINER
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VALVE
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[
Fig. 34

Fuel Lift Pump—Exploded [tractors with exhausters)
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INLET VALVE—y f—OUTLET VALVE
4

GASKET — ‘\

———OUTLET
/ VALVE

— INLET
VALVE

Fig. 35.

Prior to April 1956.

After April 1956.

Fuel Lift Pump Valves.

3. Insert the rocker arm, with the boss between the
flanges of the link and place the rocker arm spring
in position so that the ends are located by registers
on the body and the rocker arm.

4. Press the pin into position, fitting the second
thrust washer between the link and body,
ensuring that the pin passes through the two
washers, two holes in the link and the rocker
arm. Inspect the pin to make sure it is properly
positioned and that the rocker arm and link
operate correctly.

Test by moving the rocker arm towards the
pump body, when the link should move down-
wards. If the link is held downwards as will
occur in operation when the fuel filter and the
injection pump fuel gallery is full, the rocker
arm should be free to move without transmitting
any movement to the disphragm and link. If
the linkage is satisfactory, refit the circlips on
the pin to retain it in position, or stake the body.

5. Assemble the spring, oil seal washer and oil seal
to the diaphragm pull rod, taking care to avoid
damaging the seal. Insert the end of the rod in
the slotted end of the link, engaging the groove
in the pull rod end by turning the diaphragm
a quarter of a turn {see Fig. 36), so that the small
tab on the diaphragm aligns with the mating
mark on the lower body flange.

6. (a) Prior to April 1956 :

Assemble the inlet valve spring and inlet valve
retainer in the inlet valve port (see Fig. 33).
Fit the outlet valve spring and wvalve i the
outlet port. Carefully fit the gasket and valve
plate over the wvalves, securing it with three
screws, and check that the valves operate
correctly.
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(&) After April 1956 :

¥it the gasket in the upper body, then fit the
two valve assemblies as shown in Fig. 35. Note
that these will only seat properly when in the
correct locations. Assemble the retainer plate,
securing it with the two screws.

Position the fuel lift pump upper body over the
diaphragm on the lower body so that the inlet
and outlet unions are directly opposite the
mounting flange. Ensure that the mating mark
on the lower body is in line with the smali tab on

TURN

THROUGH 90° _\

bl LOCATING
MARKS
LINE

Fig. 36
Fitting the Diaphragm.
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the diaphragm. - Depress the rocker arm until
the diaphragm is level with the flange, fit the
five screws with spring washers, locate the
priming lever bracket and then tighten the screws
finger-tight.

8. Work the rocker arm several complete strokes to
centralise the diaphragm and tighten the five
screws evenly and securely, with the diaphragm
in the down position.

To Replace the Fuel Lift Pump

1. Fit the fuel pump into its location using a new
gasket and secure with the two nuts and spring
washers.

2. Reconnect the fuel inlet and outlet pipes.

3. Turn on the fuel and bleed the fuel system as
detailed on page 2.

FAULT DIAGNOSIS

Fault diagnosis on the Diesel Engine can be a
straightforward operation if this is carried out
methodically.

To distinguish between a mechanical knock and a
fuel knock, run the engine at maximum speed and
pull the stop control, if the knock is no longer present
it is due to the fuel, if it is still audible, it is due to
mechanical reasons. When the fuel supply to the
engine is cut off, the mechanical knock will be
reduced in volume, but will still be present.

Running faults will be due mainly to faults arising
in one or more of the following sections. By checking
through as outlined, the faulty component or section
can be isolated. .

Fuel System -

1. Bleed all air from the fuel system in the
normal manner, if this cannot be eliminated,
check back over the pipeline from the lift pump
to the fuel tank. :

2. Operate the excess fuel device and note that
the control rod moves freely to the excess fuel
position.

3. Loosen off the injector pipes at the injector
ends, and operate the starter motor, observing
approximate equal delivery from each fuel pipe.

4. Pull the stop control with the pipes still
disconnected from the injectors and operate
the lift pump hand primer. Any flow of fuel
indicates a faulty delivery valve or broken
delivery valve spring.

5. Reconnect the pipes to the injectors and
start the engine if possible. As a rough check
of injector condition, run the engine just above
the idling speed, and loosen the injector pipes
one at a time. As each injector is cut out in
this way, a definite drop-off in speed should be
noticed, if the injector 18 operating correctly.

Issued—July, 1939

SECTION 2

Timing

1. Check the fuel injection pump timing by
turning the engine crankshaft until the timing
marks are in line as outlined on page 4. At
this position, the mark on the fuel injection
pump coupling should be in line with the mark
on the timing plate on the pump.

2. If any doubt arises as to the accuracy of the
timing marks on the pump coupling and timing
plate, the fuel injection pump should be spill-
timed to the engine. To carry out this operation,
set the engine on the firing point for No. 1
cylinder as outlined in the previous paragraph.
Disconnect No. I injector pipe, remove the
delivery valve holder and extract the volume
reducer, delivery valve and spring. Refit the
delivery valve holder to the injection pump body.
Fit the spill pipe to the delivery valve holder,
slacken the two claw bolts on the engine half of
the pump coupling, and fully retard the coupling.
Operate the hand primer on the lift pump, and
fuel should run from the end of the spill pipe.
Slowly advance the injection pump coupling
until the flow of fuel from the spill pipe just
ceases. Tighten the two claw bolts on the pump
coupling, the injection pump is now timed
correctly to the engine. Refit the delivery valve,
spring, volume reducer, and reconnect the
injection pipe.

Air Supply

1. Remove the oil bath of the main air cleaner,
wash out and refill with oil of the correct grade
to the correct level if necessary. Ensure that
the gauze of the main filter is clean and free

from obstructions, and refit the oil bath to the
air cleaner.

2. Remove the rubber hose between the main
air cleaner and the inlet manifold, check for
obstructions and operate the gbvernor control
and ensure that the throttle plate travels as far
as its stop, giving sufficient opening at the
throztle.

3. Check all valve clearances.

4. Check the evenness of the cylinder com-
pressions by turning the crankshaft with the
starting handle.

Governing

1. Check the maximum no-load speed of the
engine. This should be 1,900 r.p.m. If the
air system has previously been checked as
outlined, and the maximum no-load speed is
low, check the governor main spring. The
length of the spring should be as outlined in
the Specification on page 29.

2. 1f the alr supply has not been previously
checked, and the maximum no-load speed is
low, it is advisable to carry out the complete
check as outlined.
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If erratic running at idling speeds is experienced,
readjust the damping valve on the governor
housing.

If erratic running is experienced under load
conditions, check the fuel injection pump
control rod for stickiness by pulling the stop
control lever sideways to ensure that the control
rod will move freely to the * excess fuel”
position.

If the engine no-load speed is too high, check
for leaks in the system between the inlet manifold
and the governor diaphragm.

To check the governor diaphragm for leaks,
disconnect the vacuum and balance pipes from
the governor housing. Pull the stop control

ENGINE

SECTION 2

lever to the “stop” position, and seal the two
holes in the govermor casing, release the stop
control lever and there should be no movement
on the control rod. If movement of the control
rod is observed, it indicates a leaking diaphragm.

6. If excessive black smoke is emitted from the
exhaust under load conditions and all the
foregoing checks have been carried out, screw
in the maximum fuel step on the injection pump
until the maximum Joad is pulled easily, but
with only the slightest smoke haze.

The foregoing is intended as a guide for a complete
diagnosis of rupning faults. By carrying out the
checks as outlined, faulty components, such as
injectors or injection pumps, can be easily and
accurately diagnosed.

KNOCKS

FUEL SYSTEM

Injector pipe partially blocked

Faulty injectors

Faulty calibration

MEGHLNTGAL

Injection timing too early
Bearing(s) worn

Piston(s) worn

Broken valve spring(s)

ENGINE EMITS EXCESSIVE SMOKE

Excess fuel device stuck out

Maximum fuel stop screw
incorrectly set

Injection retarded

Faulty delivery valve(s)

Faulty injector(s)

Poor compression
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ENGINE WILL NOT START

SECTION 2

_No_f!!el at
injection pump

Chack for air
Air in system No air in

(Bleed) system
Check filter *
Filter choked Filter clear

(Change)

L

Chech lift prmp

Lift faul Lift pump O.K.
Ru‘::rt?fy) ty pump

L

Fuel tank empty,
or vent choke

T Check air cleaner

 Fuel at
injection pump

Air cleansr dirty

Air cleaner
clean
I

@ Check compression

Compression

1 Check injection
timung

l (Clean)
Chaeck for air ]
Ait in system ‘No sir in
(Bleed) system
‘ I Compression
poor
Check control rod "€ (thﬁk,},’;f)’“
Con:rkullhtod Control rod free
St ut
(Rectify) ] ————l Timing
incorrect
Check excess fuel $ (Re-time)
control .

Control jammed
(Rectify)

Control O.K.

l

Timing
O.K.

% Check asr throttle

N Air throttle not Air throttle
Injector(s) faulty opening opening
Stop control
stuck out
ENGINE STARTS AND STOPS
|
MECHANICAL

T Check control rod

Control rod O.K.

Governor O.K.

Air in system No air in system Control rod sticking
(Bleed) (Free rod)
Check fuel filter 4 @ Check governor
Fiiter choked Filter O.K. Governor needs
(Change) sdiueting
‘ Check lift pump I0 ®  Check infection timing
Lift pump faulty Lift pump O.K.

(Rectify)

Faulty injector(s)

Tssued—July, 1959

Injection timing incorrect
(Re-time)

Timing 0.K.

Poor compression
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ENGINE LACKS POWER

S|YSTEM MECHANICAL

P

@  Check compression

Air in system
{Bleed)

Na air in system Poor compression Good compression:

Filter blocked
{Change)

Lift pump faulty
(Rectrfy)

{Check valves and rings)
Check filter # &  Check timing
Filter O.K. Injection timing incorrect Injection timing O.K,
{Re-time)
Check lift pump T @ Check stop control
Lift pump O.K. Conirol stuck out Control O.K.

(Release)

Check delivery valve # % Check governed speed

Delivery valve(s) 0.1 Max. speed low Max. speed 0.1

Delivery valve(s) faulty
. (Change)

Check 1njectors

(Check governor spring)

Eégine overheating

Injector(s; faulty
(Service)

Check air cleaner

Il

Injectors O.K.

1

Air cleaner dirty
(Clean)

Air cleaner O.K.

L

Throttle movement
restricted
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SPECIFICATION—FUEL SYSTEM

M. II ENGINES
ENGINE Nos.
1425097 TO 1481090

Mr. I ENGINES
Prior TO ENGINE
No. 1425097
Fuel Tank
Capacity (including 1 Imperial galion
(4.55 litres) reserve)

14.7 Imp. gallons
(66.8 litres or
17.7 U.S. gallons}

14.7 Imp. gallons
(66.8 litres or
17.7 U.S. gallons)

Fuel Lift Pump (Agricultural tractors .without exhausters)
Type—Diaphragm, with hand primer.
Mechanically operated from engine
camshaft . . .
Delivery pressure

As stated
13-24 Ibs.fsq. in.

As stated
1421 1bs./sq. in.

SECTION 2

Mg, 111 ENGInES
AFTER ENGINE
No. 1481090

14.25 Imp. gallons
(64.8 litres or
17.1 U.S. gallons)

As stated

14-231bs./sq. in.

(-105-.176 kg.fsq. cm.) (.ro5—.176kg./sq. cm.) {.105-.176 kg.j5q. cm.)

Diaphragm spring test length and
pressure . i 6 1bs. 4 4 oz. at 6 lbs. 44 oz. at
.640 in. .640 in.
(6.72 kg. .11 kg, at (672 kg. +.11 kg. at
; 16.27 mm.) 16.27 mm.)
Fuel Lift Pump (Industrial tractors fitted with exhausters)
Type—Diaphragm, with hand primer.
Mechanically operated from fuel in-
jection pump camshaft As stated As stated

Delivery pressure 6-10 lbs./sq. in. 6-10 Ibs./sq. in. °
Diaphragm

spring test length and
pressure . ;4 ;i

12 lbs. £ 2 oz. at
.468 in.
(5-443 kgs. 56,7
gms. at 11.89 mm.)

12 Ibs. 12 oz. at
.468 in.
(5.443 kgs. 2 56.7
gms. at 11.89 mm.,)

Air Cleaner

Type 0il bath, centrifugal
pre-cleaner

1.6 Imp. pints (1.9

Oil bath, centrifugal
pre-cleaner

0Oil capacity 1.6 Imp. pints (1.9

6 lbs. 4 oz, at
.640 in.
{6.72 kg. .11 kg. at
16.27 mm.)

As stated
610 Ibs./sq. in.

(.422-.703 kg./sq. cm.) (.422-.703 kg./sq. cm.) (.422-.703 kg./sq. cm.)

12 Ibs. +2 oz. at
468 in.
(5.443 kgs. . 56.7
gms. at 11.89 mm.)

il bath, centrifugal
pre-cleaner
1.6 Imp. pints (1.9

U.S. pints or .91 litres) U.S, pints or .91 litres) (U.S. pints or .gxlitres)

Fuel Injection Pump

Type Enclosed camshaft

with

prneumatic governor

Plunger stroke, diameter and helix angle Prior to pump No.
61994

7 mam, X7 mm. X 45°

After pump No.
61994

7 mm. X7 mm. X 50°

Clockwise from drive

end

Excess fuel control

Self-lubricating after

initial filling

.002-.006 in.

(.05-.15 mm.)

.004 and .008 in.

‘ (.t and .2 mm.) thick

Injection pump calibration {200 injections
at 600 r.p.m.) ..

Phasing tolerance . .

Enclosed camshaft
with
pneumatic governor

7 mm. X 7.5 mm, X 50°

Camshaft rotation Clockwise from drive

end

Excess fuel control
Self-lubricating after
initial filling
.002~,006 In,
(.0§~-.15 mm.)

.004 and .008 in.

(.1 and .2 mm.) thick

Cold starting device
Lubrication

Camshaft end-float

Camshaft end-float shims

11.4-12.0 ccs.

1 (pump)
berween elements
See page 13

11.4-12.0 CCS.
-1" (pump)

_ between elements
Phasing spacers Sec page 13

].&,sued—--]uly. 1959

Enclosed camshaft
with
pneumatic governor

7 mm. X 7.5 mm. X 50°

Clockwise from drive
end

Excess fuel control
Self-lubricating after
initial filling
.002-.006 in.
(.05~.15 mm.)

004 and ,008 in.

{.1 and .2 mm.) thick

11.8-12.4 ccs.

1° (pump)
between clements
See page 13
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Stroke to close inlet port

Plunger head clearance ..

Plunger to lower spring seat clearance ..
Plunger arm shims

Tightening torques :
Delivery valve holder ..
Coupling flange nut

Injection pump timing

Injectors

Number of spray holes ..
" Diameter and length of spray holes

Spray cone angle ..
Needle lift

Injector pressure .
Back leak test-time for pressurc o drop
from roo to 150 atmospheres
New injectors .. -
Reconditioned and service mlectors P
Tightening torques :
Nozzle nut

Injector holding down bolt

Governor

Type ;
1dling speed ; .
Maximum speed—— “No Load ”
Rated speed—under load
Governor spring :

Free length (approx.) ..

Test length
Test load

Length to be 1.69 ins. (43 mm.) with
the addition of a further
Colour identilicarion

Papge 10

1
jSUPPLEMENT

SECTION 2
110-.118 m. 110-.118 in. .I22-.130 in.
(2.8-3.0 mm.) {2.8-3.0 mm.) (3.1-3.3 mm.)
043063 in. 043—.063 in. 055-.075 in.
(1.1-1.6 mm.) (1.1-1.6 mm.) {1.4~1.9 mm.}
.002-.014 in. .002-.014 1. .002-.014 1.
(-05~35 mm.) (.05-.35 mm.) (-05-.35 mm.)
OT§ In. 0I5 i .0I§ in.
(.381 mm.) thick (-381 mm.) thick (.381 mnr.) thick

so lb. fi. (4.15 kg.m.) 30lb. ft. (415 kgm.) 3olb. ft. (4.15 kg.m.)
451b.ft. (6.22 kg.m.) 45 1b. [t (6.22 kg.m.) 45 tb. fr. (6.22 kg.n)
26° (early type with 19° (steel cylinder 23°
with fixed pointer 29° ) head gasket) 23° (Cop-

per-Permanite -rubber

asbestos gasket)

4

.25 mm. {.0I0 in.) .27 mun. (L0IT in.) .25 mm. {010 in.)
diameter x.§ mm. diameter x .5 mm. diameter .5 mm.
{.020 in.) long {(.020 in.) long {020 in.) long
1507 at 20° to 150° at 20° to 150° at 20° to
vertical axis vertical axis vertical axis
.0047-.0071 in. .0047-.0071 in. .0047-.0071 in,
(.x2-. 18mm.) {.12~.18 mm.) (.12-.18 mm.)

175-185 armospheres  175-185 atmospheres 175-185 atmospheres

15-45 secs. 15-45 secs. I5-45 Secs.
6—45 secs. 6-45 secs. 6-45 secs.
6o-75 lb. fi. 6o-75 lb. ft. 6o0-75 lb. ft.

(8.29-10.36 kg.m.) (8.29-10.36 kg.m.) {8.29-10.36 kg.m.)
151b. fr. (2.1 kgm.)  15lb. fi (2.0 kgom) 15 1b. fil (2.1 kgom)

Preumatic Pneumatic Pneumatic
540—-560 r.p.m. 540—560 r.p.m. 540-560 r.p.m.
1,900 r.p.m. 1,900 r.p.m. 1,900 I.p.MN.
1,600 1.p.m. 1,600 I.p.m, 1,600 r.p.m.

Prior to pump No.
176929
7.16 ins. (182 mm.) 6.08 ins. (152.5 mm.) 6.08 ins, (152.§ mm.)
After pump No.
176929
6.08 ins. (152.5 mm.)
1.97 ins. (50 mm.) 1.97 ins. (50 mm.) 1.97 ins. (50 mm.)
Prior to pump No.
176929
3 lbs. 8 ozs.— 3 lbs. 0 0z.— 3 ibs. 0 0z~
3 lbs. 131 ous. 3 tbs. 5 ous. 3 lbs. 5 ozs.
(1.588 kgs.~1.744 kgs.) (1.361 kgs.—~1.503 kgs.) {1.361 kgs.~1.503 kgs.)
After pump No.
176929
3 lbs. 0 0z.—-
3 Ibs. 5 ozs.
(x.361 kgs.—1.503 kgs.)

3.5 ozs. {099 kgs.) 3.5 0z5. {009 kgs.) 3.5 uzs. {.099 kgs.)
After pump No.

176929
Blue paint Blue paint Blue paint
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MECHANICAL GOVERNORS AND ASSOCIATED
FUEL INJECTION PUMPS

On industrial diesel engines which require accurate
and sensitive speed control a mechanical centrifugal
type governor is fitred ar the rear of a conventionaliy
operated type of fuel injection pump.

Two basic types of mechanical governor may be
encountered in service, the GV type on carly engines
and the GM type on current production engines.
Both types may, however, be found with various
speed ranges depending on the engine application.

The basic principles of operation of the fuel
injection pump have been fully covered in previous
tractor bulletins and existing repair  manuals,
therefore, using the pneumatic governed pump
fitted o standard tractor diesel engines, as a basis
for comparison, the differences which exist in
build-up and design of individual components are
detailed below.

The mounting of a mechanical governor on the
rear of the injection pump necessitates the fitting of
a slightly modified excess fuel and stop device at the
front of the injection pump. It also means that a
special pump control rod is fitted which operates in
the opposite direction to that on the pneumatic
governed pump. In consequence the helices on the
pump plungers are machined in the opposite direction
and the elements are not therefore interchangeable
with those fitted to tractor pumps.

The pump body is a special one having a fuel
inlet at the front, whereas when a pneumatic governor
is fitted the fuel inlet is at the rear of the body.
Likewise a different cambox is used on which
provision has been made for mounting the fuel lift
pump directly to the side of the casing.

The injection pump camshaft incorporates a
thread and keyway at both ends, which means that
care must be taken on assembly to ensure that it is
fitted correctly. View the camshaft from one end
and rotate it in a clockwise direction, observing the
positioning of the cams. The end which shows the
peaks of the cams coming to the vertically upward
position in the order 1, 2, 4, 3 must be assembled
away from the governor end of the injection pump.

Tt should also be noted that where a GV governor

is firted, the camshaft front and rear bearing housings
are Iidentical with that used at the front of the
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Fig. 37
The “ GY ” Mechanical Governor

paeumatic governed pump, whereas the rear bearing
housing on the latrer is slightly different in that it
has no through bore. Where a GM governor is
fitted the rear bearing s accommodated in the front
housing of the governor.

“GV” TYPE MECHANICAL GOVERNOR

The GV governor may either be of a type which
gives a variable governed engine speed range of 700
to 1,500 r.p.m. or of a type which gives similar control
of engine speed between jeo and 1,8co r.p.m.

The difference in speed range is obtained by
varying the control springs and weights whilst the
spring retainers, telescopic control link and connecting
link (to fuecl injection pump control rod) are alse
particular to the speed range requirements of the
governor, It is therctore cssential thar the correc
parts are firted when servicing these governors,
identification  of which may be established by
examination of the plate fixed to the rear of the
housing.
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The identification plate shows the type of governor
and the speed range in pump r.p.m. C(half engine
speed)--GVA 350/750 indicates a governed engine
speed range of 700 to 1,500 r.p.m. and GVA 3507900
a governed range of 700 to 1,800 r.p.an.

Constructionally the GV governor consists of a
flyweight assembly keyed to the end of the pump
camshaft and connected by linkage to the fuel pump
control rod. The control lever is interconnected
with this linkage through the medium of a torsion
spring which prevents excessive force from being
applied to the linkage when the lever is moved to
increase the governed speed. The centrol lever is
limited in its movement by adjustable idling and
maximum speed stops (see Fig.37).

Each of the two flyweights operate against a pair
of coil springs which are compressed by the tendency
for the weights to move out upder centrifugal force.
The outer spring of each pair controls the idling
speed whilst the inner spring gradually comes into
operation to act in conjunction with the outer spring
as the required governed speed Increases.

A telescopic link is fitted between the rocking lever
of the main linkage and the injection pump control
rod for the purpose of allowing the control rod to be
moved to the fuel cut-off position without having to
act against the governor control springs.

Operation

If the cngine is running at some intermediate
speed between idling and maximurn, but at less than
full load, any change in load will cause a speed
change. This in turn will cause the fiyweights to
move < out” if there is a reduction in load, or “in”
if there is an increase in load. As the weights are
indirectly connected to the fuel pump control rod
any movement of the weights will effect an adjust-
ment of the position of the pump control rod, and
hence the pump delivery, so stabilising the engine
speed.

If it is desired to increase the engine speed the
governor control lever must be moved forward.
The first result is to move the control rod up against
the maximum fue! stop (at the forward end of the
pump) and then to wind up the buffer spring in the
control lever assembly. Increased engine speed will
then cause the governor weights to move outwards
until the spring resumes its neutral position, i.c.
when the dogs on the lever and the buffer are in line.
The engine speed will then stabilize in accordance
with the position of the governor control lever.

The control lever position (limited by suitable
stops) sets the maximum speed at which full delivery
can be obtained, ie. the maximum speed at which
full power is developed. The maximum fuel stop
at the front of the pump limits the forward travel
of the control rod and so sets the maximum fuel
delivery.
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The “ GY " Mechanical Governor—End View

Lubrication and Adjustment

The governor il level plug should be removed
after cvery 50 hours operation and, if necessary,
clean engine oil should be added through the
inspection plug hole (see Fig. 37)until it flows from
the level plug hole. Overfilling the governor should
be avoided as this will cause sluggish operation,

Maximum and idling speeds can be adjusted
within the design range of the governor by the stops
provided. The spring adjusting nuts on the fiyweight
assembly must not be used to adjust the engine speed
unless the reguired speed cannot be obtained by
adjustment of the maximum speed stop (see ** Testing
the Governor ™}

To Dismantle

1. Remove the injection pump assembly, extract
the level plug from the mechanical governor housing
and drain the oil.

2. Extract the two countersunk screws retaining
the control lever and shaft assembly to the side of
the governor rear housing.

If 1t is desired e dismantle this assembly, loosen

the nur holding the cap retainer o the contrel arm,
turn the retainer anti-clockwise and remove the cap.
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Drive cut the taper pin retaining the buffer plate to
the shaft and remove the buffer plate and spring.
Withdraw the shaft from the control lever and the
control lever from the bearing housing.

3. Unscrew the two hexagon-headed plugs from
the rear half of the governor. housing and push out
the operating lever fulcrum pin.

4. Unscrew the bolts securing the two halves of the
governor housing and remove the rear half.

5. Remove the clevis pin securing the rocking lever
to the telescopic link and remove the rocking lever,
operating lever and crosshead as an assembly.

If necessary further dismantle this assembly by

rotating the crosshead until the flats on the pins line
up with the slots in the ends of the rocking lever fork,
then slide the crosshead out of the fork. Remove
the split pin and extract the rocking lever fulcrum
pin.
6. Remove the split pin and clevis pin securing the
connecting link to the fucl pump control rod, extract
the “ E” clip, plain washer and “ O ring from
one side of the connecting link cross-shaft and
withdraw the cross-shaft from the housing.

Remove the telescopic link and connecting link as
an assembly and dismantle, i necessary, by removing
the pin securing the two links together.

The telescopic link may be further dismantled by
compressing the plunger and spring until the plunger
pin {inside the sleeve) lines up with the two holes
drilled in the sleeve and then driving out the pin.

7. Remove the spliv pins, unscrew the nuws and
remove one of the side plates from the bell cranks,
Note that a flat washer is fitted between each end of
the side plates and the bell cranks. Remove the
gudgeon pin and the governor eperating spindle.

8. Remove the locking wire, unscrew the two bolis
retatning the brass-flanged bush to the rear face of
the governor hub, and detach the bush.

g. Unscrew the slotted nut securing the governor
mass Lo the injection pump carnshaft and remove the
aut with special wrench {Tool No. T.go48".  Extract
the spring washer and screw the special puller {Tool
No. T.0047) into the threaded centre of the governor
hub. Tighten the centre screw of the 100l to with-
draw the governor mass from the injection pump
camshaft.

10, Remove the remaining side plate and flat
washers from the bellerank fulcrum pms

11, Remove the split pins and unscrew the spiing
adjusting nuts using  special tongued tool (Na.
T.goge). Withdraw rhe spring retamers followed by
the inner and outer springs and unscrew the stop
nugs.  Detach the spring collars, spring gwde bushes
and flat washers {rom the spring retainmg pins on
the governor hub.

12, Remove the sphit pins passing rhrough e
governor weights, extract the pms from ihe woight
and detach the weights from the bellerunks
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13. To remove the bellcranks press out the bell-
crank fulcrum pins from the governer hub.

NOTE . ~In some instances the fulcrum pins are
located in the governor hub by small dowels. Remove
the dowels before pressing out the pins.

Inspection

After the governor has been completely dismantled,
thoroughly clean and inspect all components. If the
fulcrum pins, bushes or linkage components are worn
they must be renewed, otherwise the accuracy of
governing will be seriously affecred.

The governor weights are supplied in pairs and
should be used as such. Likewise each governor
weight inner and outer spring are supplied as a
matched pair but it is recommended that both pairs
of springs are renewed if any one requires replace-
ment.

To Reassemble

1. Locate the bellcrank levers on the governor hub
and press the fulcrum pins into position so that they
are located centrally in the hub, retaining them with
dowels if necessary. Take care not to damage the
threads on the ends of the fulcrum pins or to distort
the belicrank levers. Ensure that the belicrank levers
move with perfect freedom on the pins without
binding in any position,

2. Locate the governor weights over the spring
retainer pins of the hub, position the bellcrank lever
arms and install the short governor weight pins.

3. Align the holes in the pins with the holes in the
weights and lock the pins 1n position with split pins
through the weights and weight pins. Recheck that
the weights and bellcrank levers are free to move,

4. Fit a flat washer, spring collar guide bush,
spring collar and stop nut to each spring retaining
pin on the hub. Securely tighten the stop nuts.

5. Install an inner and outer spring, spring retainer
and adjusting nut on each spring retaining pin of the
hub. Screw on the adjusting nuts until the outer
springs are just retained by their free lengths without
any pre-load. The top of the nuts must always be
flush with or below the tops of the studs, but not
more than two turns below, If this setting cannot
be obtained renew the springs.

6. [Fir a flat washer on each bellcrank lever fulcrum
min ‘one side enlyl and assemble the corresponding
side plate, sceuring it in position with two castellated
nuts which should be tightened ‘securely and then
sphi-pinned.

7. locate the governor mass on the key in the
camshail, fii 4 spring washer and a special slotred
nut. Tighten the nut to a torque of 45 Ibs. fi.
5.2 kgamD, using Tool No. T.gogd in conjunction
with standard wpe torque wrench.

8. lowall the tlanged bush and sccure 1o the
goveiner hub with two  hexagon-headed  screws.
Wire the bol beads 1w rerain them in position.
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9. Insert the governor operating spindle in the
bush and pass the gudgeon pin through the bellcrank
levers and the spindle.

ro. Fit flat washers and the remaining side plate to
the bellcrank lever fulerum pins and retain with two
castellated nuts and split pins. Push in the operating
spindle and check if any free movement exists in
either of the governor weights. Any such movement
indicates a weak or-incorrectly adjusted control
spring.

11.  If the telescopic link has been dismantled, place
the spring seat on the plunger followed by the spring.
Assemble the plunger to the sleeve and compress the
asserably ar the same time rotating the sleeve until
the holes in the sleeve line up with the hole in the
plunger. Drive the stop pin into position to give
even protrusion each side of the plunger and check
that the plunger is free to slide in the sleeve.

12, Attach the telescopic link to the centre hole of
the connecting link with the appropriate clevis pin
and split pin. The tongue on the sleeve locates on
the same side as the circular boss of the connecting
link.

13. Attach the forked end of the connecting link
{circular boss to the left) to the fuel injection pump
control rod and retain with a clevis pin and split pin.

14. Align the hole in the connecting link boss with
the cross-shaft bores in the governor housing and
assemble the cross-shaft. Assemble an * O 7 ring,
flat washer and *“ E ” clip to each end of the cross-
shaft to rerain it in position.

15. Assemble the rocking lever to the governor
operating lever, retaining the rocking lever fulcrum
pin with a split pin. Assemble the crosshead to the
rocking lever and install this assembly in the governor,
sliding the crosshead into the annular groove in the
governor operating spindle. Connect the upper end
of the rocking lever to the telescopic link using an
appropriate clevis pin and split pin.

16. Place a new gasket on the governor front
housing flange and locate the rear half of the governor
housing over the lower end of the governor operating
lever. Assemble the operating lever fulcrum pin to
the governor rear housing picking up the operating
lever on the pin.

17. Fully assemble the rear half of the governor
housing and fit the appropriate retaining screws and
spring washers. .

18. Fit the operating lever fulecrum pin retaining
plugs with a sealing washer under each plug.

19. Assemble the control lever to the bearing
housing then insert the shaft into the bore of the
control lever. Place the buffer spring inside the
buffer and connect the tag ends of the spring to one
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of the lugs which project from the inner face of the
buffer. It is important that when assembled the tag
end of the inner spring crosses over the end of the
outer spring (when viewed from the control lever
end as shown inset in Fig.40).

20. Assemble the buffer and spring to the shaft
linking the projecting ends of the spring with one of
the lugs on the control lever. The particular lug
will be determined by the positioning of the spring
in the buffer as the buffer and shaft are taper drilled
to accept a taper cotter pin, The buffer must,
therefore, be positioned so that the larger of the two
holes in the buffer lines up with the larger end of
the drilled hole in the shaft. Drive the cotter pin
into position to hold the buffer securely to the shaft.

21. Assemble the cap over the buffer and rotate
the flat spring steel retainer plate to a central position
on the cap. Tighten the retainer fixing nut onto the
inner face of the control lever.

22. Fit the control lever and shaft assembly to the
governor housing picking up the rectangular link of
the governor operating lever in the slot in the shaft.
Use a new gasket between the bearing housing and
the governor housing and ensure that the small dowel
locates in the dowel hole in the mounting face.
Secure the bearing housing to the governor housing
by two countersunk screws and spring washers.

23.  Ensure that the governor linkage is free to move
without undue slackness and refill to the level plug
with engine oil.
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“ GM” TYPE MECHANICAL GOVERNOR

This type of governor may be encountered giving
any one of three engine speed vanges, e 500 to
1,560 r.p.o., 500 to 1,800 r.p.m. and 500 10 2,250
r.p.n. They are identical in construction apart from
the flyweights, a lighter pair of weights being fitted
to the 2,250 T.p.m. governor than to the 1,500 and
1,800 r.p.m. units (see Fig.43.3 The weights used on
the 1,500 and 1,800 t.p.m. units are identical and the
variation in specd range is obtained by adjustment of
the maximum spesd stop screw on the governor
housing. The same control springs are used on all
three governors.

On the high speed unit, the type and the complete
speed range in pump r.p.m. (half engine speed) is
inscribed on a plate which is fixed to the rear half of
the governor housing, i.e. GMVA 2590/1125, indicating
a governed engine speed range of 300 to 2,250 r.p.m.

On the two lower speed governors, although the
minimum goeverned speed is still 250 r.p.m. (pump),
the plate carries the inscripion GMVA 730/900,
indicating a governed maximum engine speed of
cither 1,500 or 1,800 r.p.m. It will therefore be
necessary to determine which of these maximum
speeds is required for the particular engine application
before adjusting the maxtmum speed stop.

Constructionally, the GM governor consists of two
wedge-shaped flyweights pivoting about pins which
are secured to the governor hub, and this in turn is
keyed and secured by a slotted nut to the fuel injection
pump camshaft. Supported, and free to slide, on
the hub is a sleeve, one end of which carties a forked
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The “ GM ” Mechanical Governor
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shaft in a ball bearing whilst the other end is in contact
with the toes of the flyweights. A cranked lever, the
longer arm of which is connected through the medim
of a telescopic link with the fuel injection pump
control rod, locates in the forked shaft and pivots on a
fulcrum pin which is fixed to the governor housing.
The shorter arm of the cranked lever is connected
through a pair of tension springs with an arm which
is fixed to the control lever cross-shaft. The control
lever is limited in its movement by stop screws, in
the rear of the governor, which bear against a stop
quadrant fixed to the control lever cross-shaft, so
setting the maximum and idling speeds.

The telescopic link between the cranked lever and
the fuel injection pump control red allows the control
rod to be moved to the fuel cut-off position without
having to act against the governor control springs.

Fitted externally is a helper spring which is
connected through suitable linkage with the control
lever in such a manner that the effort required to
move the lever to obtain a speed increase is relatively
comstant throughout the speed range.

Operation

In operation, initial movement of the control lever
in a forward direction, to provide an increase in
governed speed, loads the governor springs causing
the cranked lever to pivot about the fulcrum pin,
moving the hub sleeve forward against the toes of
the weights and the injection pump control rod inte
the maximum fuel position. As the engine speed
rises, centrifugal foree causes the Ayweights to move
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out, so bringing the hub sleeve and injection pump
control rod rearwards untii the centrifugal foree from

the governor weights is balanced by the loading of

the governor springs, thus stabilizing the engine
speed in accordance with the position of the control
lever.

Sheuld the engine load decrease with the control
lever in the same position, engine speed will rise and
canse the governor weights to move outwards, so
moving the injection pump contrel rod towards the
minimum fuel position, and vice versa. Fig.41shows
the refative governor weight and control rod positions
when the engine is at idling and full load positions.

The main governor spring controls the idling and
lower speeds of the governor and the secondary
spring gradually comes into effect as higher speeds
are attained.

Lubrication

The governor should be lubricated every so hours
by adding clean engine il through the combined oil
filler and breather (see Fig.42). Remove the breather
cap and the oil level plug provided near the bottom
of the governor housing and add oil until it flows
from this hole. Do not overfill, as this will cause
sluggish governor operation.

To Dismantle

1. Unscrew the bolt retaining the control lever to
the cross-shaft and remove the lever.

2. Remove the screws securing the governor rear
housing te the front housing.

3. Pull away the governor rear housing assembly
sufficiently to remove the self-locking ot from the
et sCrow securing the crank lever to the telescopic
link, Unscrew the set screw from the crank lever
and completely remove the rear housing assembly.

4. Withdraw the hub sleeve complete with ball
bearing and fork,

This assembly may be dismantled, if pecessary, by
pressing the bearing and fork assembly from the
Lousing and then pressing the fork from the bearing,
Note the shims fitted between the fork and the
bearing te provide a specified dimension (see assembly
instructions} between the inside of the fork and the
rear flange of the front governor housing.

5. Using special slotted wrench (Tool No. T.go48?,
remove the nut securing the governor weight assembly
to the camshalt and remove the spring washer.

6. Screw the special extractor {Tool No. T.go47)
o the hub of the governor weight assembly and
ughten the centre screw of the ol o withdraw the
assembly trom the camshaft.

5¢
NOTE~The hub and governor weights are
serviced as a balanced assembly and ne avempr
should be made o dismantle.

Unscrew the nut securing the injection pump
control rod stop pin te the side of the governor front
housmg, remeve the fuel injection pump side cover
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and slacken the screws retaining the forks to the
contrel rod. Withdraw rhe telescopic link and
control rod as an assembly and, if necessary, remove
the self-locking nut, flat washer and threaded pin
securing the rod to the link.

The telescopic link may be further dismantled by
compressing the plunger and spring until the plunger
pin {inside the sleeve} lines up with the two holes
drilled in the slecve, and then driving out the pin,

8. Release the lecking wire, extract the screws and
remeve the front governor housing from the injection
pump. Note that the screws also retain an oil
deflector plate, the purpose of which is o divert oil
thrown up by the weights into the centre of the weight
assernbly and lubricate the pivots.

9. If necessary, withdraw the fuel injection pump
camshaft front bearing cup and the oil seal from the
governor housing.  Tool No. CT.9018 is suitable
for extracting the bearing cup.

to. To dismantle the rear governor housing
assembly, remove the pinch bolt holding the upper
lever of the external helper spring linkage 1o the
control lever cross-shaft and remove the arm and
the key.

1t Remove the helper spring.

12, Lxtract the * E 7 clip and washer securing the
lower arm of the helper spring 1 ZC L0 1S mivor

£ ik




MAJOR | :
: SUPPLEMENT
POWER MAJOR | M

pin and remove the arm. If necessary, straighten

the locking tab and unscrew the pivot pin from
g 1 p P

the governor housing.

'13. Extract the “E” clip and remove the lower
plate connecting the secondary spring to the crank
lever.

14. Remove the secondary spring and the spacer
from the crank lever.

15. Remove the governor main spring.

16. Extract the “ E” clip, spring connecting plate
(upper) and spacer from the spring arm pin.

17. Remove the spring connecting pins from the
spring arm and crank lever.

18. Remove the self-locking nut and copper washer
from the crank lever fulcrum shaft, withdraw the
shaft from the housing and remove the crank lever.

19. Tap out the pins securing the stop quadrant
and spring arm to the control lever cross-shaft,
remove the “E” clips, flat washers and “O”
sealing rings and withdraw the cross-shaft spring
arm and stop quadrant. Note that shims may be
fitted between the flat washers and the cross-shaft
bushes to contral end-float of the shaft.

To Reassemble

1. Insert the control lever cross-shaft in the rear
governor housing picking up the stop control
quadrant and the spring arm on the shaft. Pin the
quadrant and arm fo the shaft,

2. Place mew “ 07 rings in the recess of each
cross-shaft bush, assemble a flat washer and “E”
clip on each end of the shaft and check the end-float
of the shaft. Fir shims as necessary between the
flat washer and the bushes to restrict the end-float
to within .05 10 .25 mm. i’

3. Fitanew * O sealing ring to the groove in the
crank lever fuleriim shaft and insert the shaft in the
housing picking up the crank lever. Secure the shaft
in position with a self-locking nut and a copper
washer.

4. Replace the governor spring connccting pins 1o
the crank lever and spring arm making the assemblies
so that the heads of the pins are to the right when
looking into the housing.

5. Tit a spacer, the longer of the two spring
connecting plates and an “ E” reraining clip to the
spring arm pin.

6. Install the main governor spring, locating the
hooked ends in the grooves immediately behind the
heads of the crank lever and spring arm connecting
pins.

7. Attach the shorter spring connecting plate to one
end of the sccondary spring and attach the other end
of the spring to the longer plate,
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8. Fit a spacer to the crank lever pin, expand the
secondary spring and assemble the shorter connecting
plate to the pin. Secure the plate in position with
an “E” clip.

9. Fit the pump camshaft rear oil seal to the
governor housing.

10. Fit the pump camshaft rear bearing cup, using
replacer Tool No. CT.go1g (previously No. TTr/DD
993203B2).

11. When reassembling the governor front housing
it should be noted that if this housing is to be
renewed or if the hub sleeve, fork and bearing
assembly has been dismantled and any of the paris
renewed, it should be reassembled with sufficient
shims berween the fork and the bearing to give a
dimension of 10.7 to 10.9 mm. between the front
face of the governor housing and the inside face of
the fork (see Fig.45). This measurement to be taken
with the bub bush fully “in” so that the weights
are closed and with no gasket fitted. It is therefore
advisable, if the stated parts have been renewed, 1o
carry out this check by performing operations
13, 18 and 19 before proceeding with the assembly.

12. Using a new gasket on the end of the pump
housing fit the front governor housing.

13. Locate the oil deflector plate against the rear
face of the governor housing and insert the retaining
screws through the deflector plate and the governor
housing. Fully tighten the screws and wire the
heads.
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14. If the telescopic link has been dismantled,
place the spring seat on the plunget followed by the
spring. Fit the plunger to the sleeve and compress
the assembly, at the same time rotating the sleeve
until the holes in the sleeve line up with the hele in
the plunger. Drive the stop pin into position to give
even protrusion cach side of the plunger and check
that the plunger is free to slide in the sleeve.

15, Attach the telescopic link to the rear of the
pump control rod by means of the appropriate flat
washer and self-locking nut,

16. Assemble the conwol rod and telescopic link
assemblies to the pump, picking up the control rod
forks. Ensure that the cut-out machined in the front
end of the control rod faces the operating side of the
excess fuel and stop device. Locate No. 1 fork
approximately 1 mm. from the end of the square
section at the front of the rod and roughly align the
remaining elements at the same angle. The final
position of the forks will be established when the
pump is calibrated.

17. Replace the injection pump control rod stop
pin in the governor front housing and sccure with
the appropriate nut.

18, Fit the woodruff key to the pump camshaft,

install the governor weights and hub assembly

(serviced as a balanced assembly) and retain with a
spring washer and special slotted nut.  Using Tool
No. T.9048 and a torque wrench tighten the nut to a
torque of 45 Ibs. ft. (6.2 kgam. )

1g. Fit the hub sleeve, fork and bearing assembly
and ensure that it is free to slide on the hub.

20, Locate a new gasket on the rear flange of the
governor front housing and connect the upper end
of the crank fever (in the rear housing) with the
telescopic control link using the appropriate threaded
pin and seif-locking nut.

21. Fully assemble the governor rear housing,
insert and fully tighten the retaining screws.

2z, Place a locking tab on the helper spring lever
pivot pin and screw it into the governor rear housing.
Rend over the tabs of the washer to retain it in
position,

23. Assemble the helper spring lower lever to the
pivot pin and retain with a flat washer and “E”
clip.

24. Install the helper spring berween the crank
lever fulcrum shaft and the lower lever of the external
linkage.

25, Place 2 woodrufl key in the control lever
cross-shaft and assemnble the upper lever of the
helper spring linkage.  Ensure that there is a clearance
of 1 to 2 mm, between the inside edge of the upper
iever and the outside edge of the lower lever.

z6. Tighten the pinch bolt to retain the upper
fever in position.

29, Assemble the control lever o the cross-shalt
and tighten the fixing bolt.
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28. Refiil the governor to the level plug with clean
engine oil.

29, Calibrate the pump and test the governor.

TESTING THE MECHANICAL GOVERNOR

The operation of the Mechanical Governor can
be most satisfactorily tested on a variable speed
calibrating machine but should this equipment not
be available it is possible to check and adjust the
maximum and idling speed on the engine to which
it is fitted. The later procedure will, of course, only
be satisfactory providing the engine itself is in good
condition.

To check the maximum and idling speeds on a
variable speed machine, mount the injection pump
and governor assembly on the machine, remove the
inspection cover from the pump and hold the
governor control lever in the maximum speed
position. Slowly increase the speed of the machine
and note the speed at which the control rod starts
to move towards the fuel cut-off position. This
should correspond to the maximum speed indicated
on the governor housing plate.

Decrease the speed slightly and observe if the
control rod moves immediately towards the minimum
fuel position. Any sluggishness in response indicates
internal stiffness in the governor or binding of the
pump contro} rod and this condition should be
corrected before making adjustments.

If the response is satisfactory and the maximum
governed speed is incorrect, remove the seal from
the maximum speed stop screw, back-off the locknut
and adjust the stop to obtain the specified speed.

Re-tighten the locknut then wire and seal the stop
to prevent arbitrary adjustment by operaters, which
could cause consequential damage if the speed is
increased beyond that specified.

On GV pumps it is possible to also make a limited
adjustment on the control springs by removing the
inspection plug and screwing the adjusting nut
“In” te increase, or “ Qut” to decrease, the
governed speed. Under no circumstances, however,
should the nuts be screwed out bevond the ends of
the threaded spring retaining pins or below two
threads from the flush position. Ensure that the
split pins are replaced to hold the nut in positien
after comipleting the adjustment.

Having set the meximum speed the machine
should be set to run slightly below the specified
idling speed of the governor (350 r.p.m. for GV
governors—250 r.p.n. for GM governors). It may
be necessary o change the driving belt of the machine
to a lower speed pulley to enable this check to be
carried out.  Set the governor control lever in the
mimmum fuel position, gradually increase the speed
of the machine and again note the speed at which
the injection pump control rod moves towards the
fuel cut-off position.  Adiust the idling speed stop
45 necessary.
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1t the tests and adjustments are to be made on the
engine the same procedure applies using a tachometer
on either the engine crankshaft or crankshaft pulley
belt as a guide to speed.

PHASING AND CALIBRATING THE FUEL
PUMP (when fitted with Mechanical Governor)

The method to be used when calibrating a fuel
injection pump incorporating a mechanical governor
differs slightly from that published for performing
similar operations on one fitted with a pneumatic
governor. Phasing may be checked with the unit
mounted on the calibrating machine but should any
discrepancies exist it will be necessary to remove
the rear governor housing and the injection pump
control rod to gain access to the phasing spacers.

The variable speed calibrating machine will enable
all tests to be carried out on the pump and the
governor. Where however the original approved
fixed speed machine CT.gooo (previously numbered
TTr1/DD.go3100) is the only one available it may
be adapted to enable calibration of the pump to be
performed. It is not suitable for checking the
mechanical governor.

As the mechanical governor projects below the
base of the pump it will require mounting on the
CT.9000 machine in such a2 manner that the governor

SECTION 2

involves drilling the mounting plate and inserting &
suitable extension for the drive to the pump.

The necessacy parts to make the adaption can be
supplied by Messrs. V. L. Churchill & Co. under
Taol No. CT.gooo—-4/d consisting of a coupling and
shaft assembly, CT.gooo—4/a template for drilling
the mounting plate, CT.g9ooo-2 consisting of a
meovable coupling, fibre coupling and fixed coupling.
The CT.gooo—2 will have already been supplied to
those dealers who have adapted this machine to suit
the Fordson Dexta fuel injection pump. Fig. 46
shows the build-up of the drive.

Calibration

When calibrating disregard the first set of readings
and balance the elements so that they all deliver the
same amount of fuel for an average of four readings.
Allow 10 secs. for the fuel to settle in the tubes after
delivery and take the reading from the bottom of
the curve of the fael surface after it has settled.
Allow a constant drain period of 10 secs. when
emptying on each occasion.

1. After mounting the pump and governor on the
calibrating machine turn on the fuel feed and loosen
the bleed screw on the pump body to bleed the
system of air. Re-tighten the screw and run the
calibraring machine at 600 r.p.m. for at least 10 mins.
to warm the pump and oil to a temperature of

overhangs the end of the mounting plate. This 65 to 70°F. (18 to 21°C.).
C'I'.;J'?LOOG—I
"MOVABLE FIBRE FIXED
COUPLING COUPLING COUPLING
EXISTING
COUPLING

U

[t

CT. 9000-4/d
COUPLING AND SHAFT
ASSEMBLY

”t .

3
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Fig. 46
Mechanical Governor Drive for CT.gooo Calibrating Machine
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2. Set No. 1 control fork so that it is approximately
1 mm. from the square section at the excess fuel end
of the pump control rod.

3. Run the pump at 600 r.p.m. with the control
lever in the maximum speed position and collect
2c0 injections of fuel from No. 1 element in the
graduated test tube. Adjust the maximum fuel stop
screw at the front of the pump to obtain a fuel
delivery from this element of 11.6 to 11.8 c.cs.

Operate the excess fuel device and ensure that the
fork securing screw does not foul on the hexagon
head of the bolt which secures the maximum fuel
and stop device to the pump.

4. Balance the remaining elements by adjusting
the position of the forks on the pump centrol rod so
that the average of four deliveries, each of 200 injec-
tions at 600 r.p.m. from all elements is between
11.6 and 11.8 c.cs.

5. When the calibration is satisfactory, run the
machine at 200 r.p.m. and check the delivery over
200 injections. Delivery drop on each element
should not exceed 2.5 c.cs. below the figure obtained
at 600 r.p.m, If the drop exceeds 2.5 c.cs.-it
indicates & worn element. If the delivery at 200
r.p.m. exceeds that obtained at 600 r.p.m. fit a new
delivery valve assembly to the element affected and
re-calibrate at Goo r.p.m. and recheck at 200 r.p.m.

SECTION 2

6. Check at 600 r.p.m. that when the excess fuel
device is operated, all elements deliver at least
19 ccs. of fuel over 200 injections. It is not
necessary for all elements to deliver exactly the same
amount.

7. With the control lever in the maximum fuel
position increase the speed of the calibrating machine
to the maximum specified on the governor plate and
adjust the maximum speed stop screw as previously
described under “Testing the Mechanical Governor.”
Tighten the locknut and seal the stop in this position.

8. Adjust the governorwidling speed as described
under “ Testing the Mechanical Governor.”

NOTE.—Operations 5 and 6 can only be carried
out on calibrating machines fitted with a variable
speed control.

9. With the pump running at idling speed check
that the delivery from all elements ceases when the
stop contrel lever is operated.

x0. Before replacing the pump inspection cover
ensure that the fork screws are securely tightened
onto the control rod.

11. Irrespective of the setting of the idling speed
stop, final idling adjustment should be made after
the unit is fitted to the particular engine on which
it is to operate.

SPECIFICATIONS

GV MECHANICAL GOVERNOR

Maximum Speed (Governor r.p.m.). . -
Idling Speed (Governor r.p.m.)

Inner Spring Test Length .. -
Colour Identification—Inner Spring

{inner Spring Test Load

Colour Identification~—Quter Spring
Quter Spring Test Length .. . E
Quter Spring Test Load .. S G4

GM MECHANICAL GOVERNOR

Maximum Speed (Governor r.p.m.). .
Idling Speed (Governor r.p.m.)
Governor Weight
“Main Spring Rate ., . .
Colour Identification—Main Spring

[ Secondary Spring Rate
Colour Identification. .

Helper Spring Rate ..

Page g2

23 1bs. 4% 0zs. 10 24 Ibs. 12§ ozs.
(10.567 t0 10.774 kg.)

750 900
350 ) 350
20 mm. 20 mm.

Blue and Brown Blue and Yellow

39 Ibs. to 43 lbs.
(17.69 to 19.50 kgs.)

Red and Blue Red, Blue and White
2§ mm, 36.75 mm,
5 1bs, 4 ozs. 4 Ibs. 9 ozs.
{2.381 kg.) (2.069 kg.)
750 900 112§
250 250 250
Heavy Heavy Light

44 1bs./in. (7.85 kg.jcm.)
i Red and Yellow

26 1bs./in. (4.64 kg./cm.)
. Blue and Yellow

40 1bs./in. (7.14 keg./cm.)
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SECTION 3

SEPARATING THE TRACTOR

TO SEPARATE THE ENGINE AND FRONT
AXLE ASSEMBLY FROM THE FRONT
TRANSMISSION

Should it be necessary at any time to dismantle
the Tractor in order to carry out repairs to the
clutch or gearbox the following general procedure
should be adopted.

1. Drain the cooling system through the two taps,
one at the base of the radiator and the other on
the left-hand side of the cylinder block beneath
the generator. \

2. Remove the primary air cleaner, vertical
exhaust silencer (where fitted) and remove the
bonnet by unscrewing the two screws in the rear
bracket and lifting the bonnet rearwards.

3. Disconnect the proofmeter drive cable from

the drive gear assembly adjacent to the front of
the fuel injection pump.

4. Disconnect the stop control cable at the stop
lever on the fue! injection pump.

5. Remove the spring clip and disconnect the
horizontal throtile control rod from the throttle
‘relay cross-shaft at the right-hand side of the
rear of the engine.

6. Turn the fuel tap to the ** OFF ™ position and
disconnect the fuel tank to fuel lift pump pipe
at the fuel lift pump. .

7. Disconnect the fuel injector leak-off pipe at
the rear of the right-hand side of the cylinder
head by removing the banjo union bolt, taking
care not to loose the copper washers fitted at
cither side of the banjo union.

8. Disconnect the battery.

9. Disconnect the crankcase breather pipe at- the
valve rocker cover pipe.

10. Disconnect the air inlet hose from the air
cleaner by unscrewing the hose clamp at the
air cleaner end.

11. Disconnect the two wires from the starter
relay switch and remove the main feed cable
from the terminal at the front end of the starter
motor. Remove the split pin and clevis pin, and
disconnect the starter operating rod at the starter
motor end.

2. Disconnect the two wires from the generator
and release the wiring loom from the clip on the
generator bracket,

13. Disconnect the feed wire from the oil
pressure warning light switch assembly,

14. Pull out the snap connectors of the head-
lamp wiring at the left-hand side of the radiator
cowl and release the wires from the two clips
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on the side of the radiator and a further clip on
the left-hand side of the engine front mounting
plate.

"15. Remove the temperature gauge bulb from

the front of the cyiinder head and release the
capillary tube from the clip on the radiator brace
rod. Position the capillary tube and the wiring
loom clear of the front of the tractor.

16. Unscrew the two screws retaining the tool
box to the tractor, and remove the tool box.

17. Disconnect the steering drag link from the
drop arm by removing the split pin and unscrew-
ing the securing nut. Force the tapered ball pin
from the tapered bore in the drop arm using a
suitable ball joint separator.

18, If a horizontal exhaust is fitted, remove the
exhaust pipe, silencer and tail pipe complete, by
removing the two nuts and bolts and one nut at
the exhaust manifold, the nut from the silencer
bracket at the side member and the bolt securing
the tail pipe bracket to the underside of the left-
hand axle shaft housing.

19. Support the engine and transmission, using
the tractor dismantling stand (Tool No. Tr/NMD
27). Place the two rail sections of the stand
under the tractor and position the engine and
gearbox supports in their appropriate positions
under the tractor. To ensure that the gearbox
support s correctly positioned it will be necessary
to disconnect the power take-oft lever link at its
front end.

If the tractor dismantling stand is not avail-
able, place suitable supgorts under the front
transmission housing of the tractor and using a
movable overhead gantry or floor crane fit lifting
tackle to the engine and take the weight of the
engine. Two engine lifting plates (Tool No.
CT.6003) are available, one for fitting to the fuel
filter boss at the right-hand rear of the cylinder
head (this. entails removing the fuel filter and
pipes) and the other under the two front left-hand
side cylinder head retaining bolts.

20. Insert suitable wooden wedges belween the
cast stops on the front axle centre beam and the
front cross-member to prevent movement between
the engine and the front axle assembly.

21. Remove the four bolts and spring washers
from the rear of each side member, that secure
the side members to the front transmission
housing.

22. Remove the fourteen bolts retaining the
engine to the front transmission housing and with-
draw the engine, radiator and front axle as an
assembly, moving it forward until clear of the
front transmission housing.

Page 1
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TO RECONNECT, THE ENGINE AND .
FRONT AXLE
FRONT TRANSMISSION

I. Move the engine, radiator and front axle
assembly towards the front transmission housing,
ensuring that the main shaft lines up- with
the clutch pressure plate. On tractors fitted with
double clutches, the power take-off input and
main drive: shafts must be aligned with their
resective discs in the double clutch assembly.

2. . Replace the fourteen bolts and spring washers
retaining the engine to the front transmission
housing. The proofmeter drive cable retaining
clip fits under the head of the uppermost bolt on
the right-hand side of the tractor, and the wiring
loom and capillary tube clip fits under the head
of the top bolt on the left-hand side directly below
the inner edge of the air cleaner. Replace the
four bolts and spring washers in each side
member. '

3. Remove the wooden ‘wedges fitted between
the front axle centre beam and the front cross-
member. .

4. Remove the tractor dismantiing stand (Tool
No. Tr/NMD 27) or the lifting tackle, supports
and engine lifting plates.

5. Replace the tool box and secure with two
bolts and flat washers,

6. Reconnect the steering drag link to the drop
arm, tighten the nut securely and fit a new split
pin.

7. Refit the exhaust system by replacing the two
nuts and bolts and the nut at the manifold, the
nut and bolt securing the silencer bracket to the
side member and the bolt securing the tail pipe
bracket to the underside of the left-hand rear
axle shaft housing. :

8. Re-route the capillary tube under the exhaust
manifold, replace the temperature gauge bulb in
the front of the cylinder head, and refit the tube
in the clip on the left-hand side of the radiator
brace rod.

9. Reconnect the headlamp wiring at the snap
connectors and replace it in the clip on the left-
hand side of the engine front mounting plate and
the two clips running up the side of the radiator.

10.  Reconnect the oil pressure warning light
switch feed wire to the oil pressure warning light
switch, assembly.

1. Reconnect the two leads lo the generator
and replace the wiring loom in the clip on the
generator bracket. )

12, Reconnect the starter operating rod, replace
the clevis pin and fit a new split pin. Reconnect
the starter motor main feed cable and relay switch
wires.

Page 2
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- 13. Reconnect the air inlet hose to the air
“cleaner "and tighter: the hose clamp securely.

4. Reconnect the crankcase, breather pipe. to,
the cbnhection at the rear of “the valve rocker
cover. o BT e
15, Reconnect the battery eads.

16. Reconnect the fuel injector leak-off. pipe at
the right-hand rear of the cylinder head ensuring
that there is a copper washer fitted at either side
of the banjo union, and refit the union bolt.

17. Reconnect the fuel tank to fuel lift pump
pipe at the lift pump, turn the fuel tap to the
“ON” position and bleed the fuel system at the
fuel filter and injection pump.

L8 Reconnect the horizontal throttle control rod
to the relay cross-shaft at the right-hand rear of
the engine and replace the spring clip.

19. Operate the excess fuel device by pressing
the knob on the fuel injection pump, and re-
connect the stop. control cable to the stop lever
s0 that there is approximately } inch (6.4 mm.)
free movement of the control at the control panel.

20. Reconnect the proofmeter drive cable
ensuring that the drive cable runs in a smooth
curve and there are no kinks,

2t.  Refill the coo_ling system.

22, Replace the bonnet and refit the two screws
securing the rear bracket to the fuel tank.

TO SEPARATE THE REAR AXLE FROM
THE FRONT TRANSMISSION AND ENGINE
ASSEMBLY )

I. Drain the rear axle oil from the drain plug
in the hydraulic pump filter screen cover. To
facilitate the flow of oil remove the rear axle filler
plug. g5

2. Remove the two nuts and internally-toothed
lockwashers securing the rear number plate famp
cover to the lamp, and disconnect the main feed
wire from the four-way snap connector in the
lamp. Pull the wire from the rubber grommet
and remove it from the wiring clips at the top of
the hydraulic lift ram cylinder housing and the
main gear change lever housing. Position the
wire clear of the rear of the tractor.

3. Remove the four bolts and spring washers
retaining the main gear change lever housing
assembly and remove the assembly

4. Remove the two bolts and spring washers
,holding the left-hand feot plate to the left-hand
bull pinion housing, the three nuts, bolts, flat
washers and spring washers securing the foot plate
to the wing, and the three carriage boits, nuts
and spring washers holding the foot plate to the
front bracket. Remove the foot plate and clutch
pedal stop bracket.
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The two inner carriage bolts retain the clutch

pedal stop bracket. *

5, Remove the split-pin and clevis pin and dis-
connect the left-hand, brake cable from the left-
hand operating lever.”

6. Remove the clufch pedal retracting spring and
disconnect the clutch operating rod from the lower
end of the clutch balance lever {split pin and
clevis pin).

7. Remove the two bolts and spring washers
retaining the right-hand foot plate to the bull
pinion housing, the three bolts, nuts, flat washers
and spring washers holding the foot plate to the
wing, and the two carriage boits, nuts and spring
washers securing the foot plate to the front
bracket. Remove the foot plate.

The two carriage bolts also hold the brake pedal
stop bracket.

8. Remove the split pin and flat washer secuting
the brake pedal pawl control rod to the brake
ge;.ial pawil, and remove the brake pedal stop
racket complete with the brake pedal pawl

9. Remove the right and left-hand brake pedal
retracting springs and disconnect the right-hand
brake cable {split pin and clevis pin).

10. Remove the split pin and collar securing the
right-hand brake pedal to the brake cross-shaft
and remove the pedal. Loosen the clamp bolt on
the Jeft-hand brake pedal and move the pedal to
the end of the shafl o clear the front transmission
housing/rear axle housing fange.

11. Remove the Woodruff key from the right-
hand end of the shaft and move the shaft towards
the left-hand side of the tractor, until the left-
hand brake operating lever is clear of the front
wransmission housing/rear axle housing flange.

12. Remove the bolt and spring washer securing
the exhaust tail pipe bracket to the left-hand rear
axle shaft housing, slacken the clamp at the rear
of the silencer, and remove the tail pipe.

13. Fit a suitable jack under the rear axle
housing to support its weight, and position the
gearbox troliey of the tractor dismantling stand
{Tool No. Tr/NMD 27) on its rail under the front
transmission housing. 1t will be necessary to
disconnect the power take-off lever link at the
front end to allow the rear gearbox support to be
correctly located.

If the tractor dismantiing stand is not available,
support the engine and fromt (ransmiusion
assembly on a suitable movable overhead gantry
or floor crane.

14. Remove the Tourleen nuts, bolts and spring
washers securing the rear axle housing to the front
transmission housing, and disconnect the engine
and front transmission assembly from the rear
axle.
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SECTION 3

TO RECONNECT THE FRONT TRANS-
MISSION AND ENGINE ASSEMBLY TO
THE REAR AXLE

I. Fita new gasket and reconnect the front trans-
mission and engine assembly to the rear axle and
replace the fourteen bolts, nuts and spring
washers. The foot plate brackets fit under, the
lower two bolts on the vertical joint face at either
side of the tractor,

The upper bolt on the right-hand side retains
the brake pedal pawl control bracket.

2. Remove the tractor dismantling stand or
lifting tackle.

- 3. Reconnect the exhaust tail pipe to the silencer

assembly, tighten the clamp and replace the boit
and spring washer securing the tail pipe bracket
to the left-hand rear axle shaft housing.

4, Push the left-hand brake operating lever back
into position against the rear axle housing and
replace the Woodruff key in the right-hand end
of the brake cross-shaft.

5. Reposition the left-hand brake pedal and
tighten the clamp bolt securely.  Replace the
right-hand brake pedal and retaining collar and
secure in position with a split pin,

6. Reconnect the right-hand brake cable, replace
the clevis pin and sphit pin securely. Replace the
right- and left-hand brake pedal retracting springs.

7. Reposition the brake pedal stop bracket and
reconnect the brake pedal pawl control rod to the
brake pedal pawl on the stop bracket. Replace
the flat washer and split pin securely.

8. Refit the right-hand foot plate with two bolts
and spring washers to the bull pinion housing,
three bolts, nuts, flat washers and spring washers
to the wing (a flat washer is fitted either side under
the bolt head and spring washer), and two carriage
bolts, nuts and spring washers to the front bracket.
The carriage bolts also retain the brake pedal stop
bracket.

9. Reconnect the clutch operating rod to the
clutch balance lever, replace the clevis pin and
split pin securely. Replace the clutch pedal
retracting spring.

10. Reconnect the left-hand brake cable to the
left-hand brake operating lever, replace the clevis
pin and split pin securely.

1. Refit the left-hand foot plate with two bolts
and spring .washers to the bull pinion housing,
three bolts. nuts, flat washers and spring washeps
to the wing (a Aat washer is fitted under the bolt
head and spring washer), and three carriage bolts,
nuts and spring washers to the front bracket. The
inner twe carriage bolts alse retain the clutch
pedal stop bracket.

Page 3
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12, Fit a new gasket and replace the main gear
change lever housing. Secure in position with
four bolts and spring washers {one of the rear
lamp wiring loom clips fits under the rear right-
hand bolt).

13. Relocate the rear lamp wire in the wiring
clips, pass it through the rubber grommet in the
rear number plate lamp cover and reconnect the
wire to the four-way snap connector. Replace the
number plate lamp cover and secure in position
with two nuts and lockwashers.

SECTION 3

4. Refill the rear axle with approximately 9
Imperial gallons (10.8 U.S, gallons or 41 litres)
of oil (up to the * high ™ mark on the dipstick)
of the correct grade as shawn below.

Temperature Range  S.A.E. Viscosity Number

Above 20°F{-7°C) 30 H.D. ;
Below 20°F(-7°C) 20 HD% or 20 W/30 H.D.

Page 4
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SECTION 4

“LIVE” POWER TAKE-OFF
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Tractors incorporating * Live ™ power take-off
use a double clutch in place of the single clutch
fitted to tractors withoot “ Live ™ power take-off,
and have a medified primary gearbox which
enables an additional input shaft to be introduced
to «rive the power take-off and hydraulics
independently of the main transmission.

The system allows the drive from the engine to
be disconnected from the transmission without
interrupting the drive to the power take-off and
hydraulic pump, giving the advantage that all
power take-off driven and hydraulically operated
equipment can be kept in motion while the tractor
is stationary or gear-changing is being carried out.

With the initial introduction of “ Live ” power

Tesued —July, 1959

Fig. 1

Sectioned View of Double Clutch and Transmission
used for “ Live ” Power Take-Off

take-off (Engine No. 1417988) the main front
transmission housing was modified by moving the
clutch cross-shaft hole approximately 2 in {51
mm). farther to the rear. This was to compensate
for the increased length of the double clutch, and
for standardisation purposes the new housing was
also infroduced on tractors without ** Live ™ power
take-off from Engine No. 1418861,

The result of these changes means that certain
parts in the clutch release mechanism and linkage
are not directly interchangeable between current
standard and previous standard tractors, nor
between any standard tractor and one fitted with
“ Live " power take-off. Care must therefore e
taken that the correct combination of parts is used
according to the particular application.

Pape 1
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The current type primary gearbox housing is
suitable for all applications, but the previous type
housing is not suitable for use on tractors
equipped with “ Live” power take-off. Only a
few of the internal components of the primary
gearbox are interchangeable between standard and
“Live” power take-ofl transmissions.

It is also important that the correct type power
take-off housing, shaft and idler gear are fitted.
(See “AppEnDIX 1.7) :

Operation

As the clutch pedal is depressed, initial move-
ment takes up the clearance between the release
bearing and the transmission clutch release lever

- adjusting screws. Further downward movement
of the pedal moves the transmission cluich pres-
sure .plate away from the centre drive plate,
freeing the transmission clutch disc and thus dis-
connecting the drive between the engine and the
transmission. The power take-off clutch remains
engaged while the pedal is moving through
approximately the first half of its total travel, after
which continuance of the downward movement
results in a definite increase in resistance at the
pedal, as the power take-off pressure plate is also
moved away from the centre drive plate, thereby
disconnecting the drive between the engine and
the power take-off shaft. When the clutch pedal
is in the fully depressed position, therefore, the
drive is discontinued to both the transmission and
the power take-off shaft.

Total downward movement of the clutch pedal
is normally controllled by a stop pin located in
the lower holes of the “ U” shaped clutch pedal
stop bracket. (See Fig. 9) If it is required to
consistently use the transmission clutch only, the
stop pin should be moved to the top pair of holes
in the bracket. This will ensure that the hydraulic
pump drive is not interrupted if the clutch is
depressed when using hydraulically operated
equipment such as mounted loaders, earth scoops,
ctc. To ensure that the power take-off drive may
be readily stopped in an emergency, the top holes
in the stop bracket should not be used where
power take-off driven implements are being
operafed. g

The procedure for high and low gear selection
on models incorporating “ Live ™ power take-off
is the reverse of the method used on tractors
without * Live ™ power take-off in that high gear
is engaged when the primary gear lever is in the
upward position and low gear is engaged when it
is in the downward position.

The low and high gear ratios obtainable from
this primary gearbox are the same as those on
models without ** Live ™ power take-off and there
is no difference in final gear ratios or road speeds
as the remainder of the transmission is unaltered;
speeds and direction of rotation of the belt pulley
and power take-off are also the same.
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Operating Adjustments

After the tractor has been in service for some
time, normal wear may reduce clutch pedal free
movement. To maintain this movement, screw
in the adjusting screw located on the left-hand side
of the clutch pedal (see Fig. 9), until there is 4 in.
(13 mm.} free movement at the pedal pad. Re-
tighten the adjusting screw locknut after the
adjustment.

On no account must the adjustable release rod
be altered in length to compensate for decrease in
pedal iree movement on tractors fitted with “Live”
power take-off,

DOUBLE CLUTCH

The double clutch is of the double pressure
plate, dry friction disc type and is actually. two
clutches incorporated in ome assembly. Engine
power is transmitted to the transmission by the
forward clutch, and to the power take-off by the
rearward clutch, of this assembly. The pressure
plates are located on opposite sides of the clutch
centre drive plate, which is bolted directly to a .
special engine flywheel designed to accommodate
the double clutch. Between the two pressure
plates and the centre drive plate are the clutch
friction discs, which are free to slide on splines

_ on the power take-off input and transmission main

drive shafts.

Six clutch release levers pivot on pins which
also connect them to the clutch cover—three short
levers being attached directly to the power take-
off clutch pressure plate and three long levers
being connected by actuating struts to the trans-
mission pressure plate. Each release lever has an
adjusting screw at its inner end, against which
the clutch release bearing operates. The trans-
mission clutch release levers are set approximately
0.62 in. (16 mm,} nearer the clutch release bearing
than the power take-off clutch release levers, so
ensuring that the transmission clutch is disengaged
before the power take-off clutch. .

When the clutch pedal is in the fully engaged
position, the engine drive is transmitted from the
flywheel via the centre drive plate to the pressure
plates by means of three driving pins. Twelve
spring retaining pins, fixed to the transmission
clutch pressure plate, pass through clearance holes
in the centre drive and power take-off pressure
plates, and an equal number of coil springs arc
focated over, and secured through spring seats and
retainer washers to, the outer ends of the pins,
The springs are compressed between the power
take-off pressure plate and the spring seats, thrust-
ing the pressure plates towards the centre drive
plate and thus supplying the necessary force to
cnable the clutch friction discs to transmit engine
torque to the transmission and power take-off.
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Removal of Double Cluich

To remove the double clutch, the Lransmission

must first be separated from the engine and front
axle assemble in the usual manner. The cluich
assembly should then be supported whilst remov-
ing the nine screws which clamp the top cover
and centre drive plate to the rim of the engine
flywheel.

There may be slight movement ofthe cluich
cover, away from the centre drive plate, when the
sorews are removed, but no attempt should be
made (o dismantle until the complete assembly
is removed from the tractor.

Dismantling the Double Clutch

1. Place the double clutch on the Assembly
Fixture T.7502 with the cover facing upwards and
mark the clutch centre drive plate, transmission
pressure plate and power take-off pressure plate,
so that they can be reassembled in the same
relative position.

2. Remove the pins and split pins securing the
three transmission plate actuating struts to the
transmission pressure plate.

3. Remove the circlips from the three pins that
secure the power take-off clutch release levers
{shorter levers) to the cluteh cover, and remove the
pins and release lever forsion springs.

4. Remove the power take-off cluich release
lever adjusting screws, move the lever into a

SECTION 4

vertical position and 1ift off the clutch cover with

the transmission clutch  release levers and
actuating struts attached.
5. Using spring compressor 1.7502-1, compress

the clutch pressure springs and remove the spring
retainers. Lift off the spring seats, springs and
insulating washers.

Note.—Do not attempt to remove the springs by
releasing the seli-locking nuts securing the spring
retaining pins to the transmission pressure plate.

6. The power take-off clutch pressure plate,
power take-off clutch disc, centre drive plate,
{ransmission clutch disc and transmission clutch
pressure plate are now free and can be removed
for cleaning and inspection.

Inspection

Inspect the cluteh discs to ensure that the linigs
are not loose and that they are perfectly clean and
free from oil. The discs should be replaced if
there are signs of excessive wear, of over-heating
due to clutch slip, or if there appears to be any
distortion. '

Note.—1t is not recommended that individual
clutch discs should be replaced, i.e. if it becomes
necessary (o renew” either disc, both the power
take-off and the transmission clutch disc should be
renewed.
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Both discs originally incorporated centre plates
having a “ crimped 7 or wavy form on the face
of the plates, but the modifying of these plates
to an improved design resulted In the deletion of
the " crimping ™ and the type of plate fitted can
be determined by a carcful inspection of the
peripheral edge of each disc.

If clutch slip is known to exist, the pressure
plates and centre drive plate should be examined
to make sure that they are not scored or cracked
due to over-heating. Particular attention should
be paid to the flatness of the centre drive plate
and it should be ensured that the three driving
pins are not loose in the plate.

If any of the spring retaining pins secured to the
transmission pressure plate are bent or damaged
they should be replaced with new parts. Before
fitting a new spring pin, however, check that the
hole in the pressure plate has a .04 in. (Imm.)
X 459 chamfer to accommodate the small radius
at the shoulder of the current pin as shown in
Fig. 3. The radiused pin and chamfered hole
were introdiced some time after the introduction
of the double clutch, therefore when fitting a2 new
spring pin Lo an early pressure plate it will be
necessary to chamfer the edge of the hole as
specified.

Two different clutch pressure springs may be
encountered on double clutches, the one initiallly
used being replaced, at approximate Engine
No. 1517331 by a heavier spring (marked
with red paint). Tt is preferable that these springs
are not inter-mixed on a double clutch, i, that
the current one is not used as an individual re-
placement on early clutches fitted with the lighter
springs. Used clutch pressure springs which do
not meet the following specification should be
discarded.

SECTION 4

DISC CENTRALISING
COLLAR s

-TRANSMISSION CLUTCH
FRICTION DISC

SELF- LOCKING —— TRANS. — SPRING
NUT — / PRESSURE RETAINING
it j PLATE PiN
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Fig. 3

Spring Retaining Pin Secured to Transmission
Pressure Plate

Piiis

Fig. 4
Transmission Pressure Plate and Cluteh Dise
Installed on Assembly Fixture

Free Min. Loud to
Length Compress to 2 in. (51 mm.)
Previous spring
323 in. (82 mm.)
Current spring
323 in. (82 mn.) 109.5 Ibs. (497 kg)

The adjusting screws in the clutch release levers
should be checked to ensure that they cannot be
turned with a torgue of less than 5 Ihe/ft. (69
kgm.). This will necessitate the use of a suitable
low range torsion wrench. A new clutch release
lever or adjusting screw should be fitted as neces-
sary if the specified torque cannot be obtained.

Reassembling the Double Clutch

The centre drive plate, power take-off ciuich
pressure plate and transmission clutch pressure
plate are balanced before assembly, but early pro-
duction plates were not marked (o indicate their
relative positions in the final assembly.

To facilitate assembly in service, yellow paint
marks, indicating the heavy points, are now being
placed on the edges of the three above-mentioned
plates.

if, for any reason, one or more of these parts
have to be replaced, they should be positioned in
the complete double clutch assembly with the
yellow paint marks evenly spaced.  if. however,
the original parts arc to be replaced, the marks
made before disassembly should be adhered (o
during the assembly operation.

The double clutch «hould be assembled in the
following manner wusing the Asscmbly Fixlure
T.7502 in conjunction with adaptor set T.7502-2
and the spring compressor 1.7302-1

92.5 Ibs. (41.9 kg)

. Fit the transmission pressure plate in the
assembly fixture so that it 1= resting on the three
raised lugs cast in the base arms, and position the
plate so that the slots for the actuating struts are
sitnated centrally berw ¢ centre drive plate
locating pegs on the assendhly fixture, (See Fig. 4.)
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Fig. 5
Centre Drive Plate and Power Take-Off
Clutch Disc on Assembly Fixture

2, Install the transmission clutch disc over the
fixture cenire pillar and disc centralising coflar
T.7502-2/an with the long boss of the disc hud
facing downwards. (See Fig. 4.)

3, Fit the centre drive plate over the three locat-
ing pegs with the spigoted side of the plate facing
downwards, matching up the alignment marks
made at the time of dismantling on the centre
drive plate and transmission pressure plate, and
locating the clutch driving pins in the slots
in the transmission clutch pressure plate. (See
Fig. 5)

4, Install the power take-off clutch disc over
the centrc pillar and disc centralising collar
T.7502-2/b, with the long boss on the disc hub
facing upwards. (See Fig. 5.)

SECTION 4

5. Fit the power take-off clutch pressure plate
and engage the driving slots with the centre plate
driving pins, at the same time malching up the
alighment marks on the two plates.

6. Lift the power take-off clutch release levers
so that they are in a vertical position and place
the coil spring insulating washers, coil springs and
spring seats loosely in position aver the spring
retaining pins.  Compress cach spring in turn,
using spring compressor T.7502-1, and it one
of the special retainers into the groove at the
outer end of each retaining pin. Fnsure that the
spring retainers are fully located in the spring
seats.

7. Fit the clutch cover, with the power take-off
clutch release levers located through the holes in
the cover, and the lower ends of the transmission
clutch actuating struts in their respective slots in
the transmission clutch pressure plate,

8. Install the power take-off clutch release lever
torsion springs, locating the cranked ends in the
small holes in the top of the power take-off clutch
release Jevers, and replace the release lever to
clutch cover securing pins. Fil circlips to retain
the pins in position.

9. Align the lower holes in the actuating struts
with the corresporiding holes in the transmission
pressure plate, and insert the retaining pins and
split pins.

10, Replace the power take-ofl release lever
adjusting screws.

Adjustment of Double Clutch Release Levers

I. Using six temporary nuts and bolts, secure the
clutch cover to the centre drive plate.

B,

s e

SETTING BLOCK
POSITIONED | =
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Fig. 6
Fitting Seiting Blocks

| TR R ST L]

- SETTING

PAD

Fig. 7
Setting Block in Position Against Discs
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2. P the setting pad T.7502-2/d over the centre
pillar of the assembly fixture, so that the flat side
of the pad contacts the transmission clutch release
fever adjusting screws.  Fit the flat washer and
nut to the centre pillar and screw down the nut
uniil the setting blocks T.7502-2/e can be inserted
between the centre drive plate and the pressure
plates.  (See Fig. 6.} The three setting blocks
should be positioned 120° apart and must be
touching the outer periphery of the clutch friction
discs.  {See Fig. 7.)

it is most important that the blocks locate
between the centre drive plate and the raised
operating surfaces of the pressure plates, i.e. when
assembled these surfaces will appear as ridges
stightly larger in diameter than the cluteh dise.

3. Remove the setting pad, reverse it, and replace
on the centre pillar with the stepped side
downwards, Do not refit the nut and flat washer.
The shorter machined step of the pad is used to
set the transmission clutch release levers, and the
longer machined step to set the power take-off
cluteh release levers.

4. Hold the setting pad firmly against the power
take-off disc centralising collar and rotate the pad
until the appropriate step is immediately above
one of the clutch release lever adjusting screws.
Turn the adjusting serew until a .005 in. (.13 mm.)
feeler gauge can just be inserted between the.top
of the screw and the undetside of the appropriate
step on the setting pad.  (See Fig. 8.3 Repeat the
operation on each of the five remaining release
levers,

If any free play exists in the release lever, care
must be taken to hold the lever down when
nuking the adjustment.

Fig, R
“hecking Adjustment of Release Lever Screw

SECTION 4

Note.---During the adjusting operation ensure that
the setting pad bottoms on the power take-off
clutch disc centralising collar, and that this in turn
is down on the shoulder of the fixture centre
pillar,
5. After completing the adjustment, invert the
setting pad and fit the flat washer and nut (o the
centre pillar. Screw down the nut until the setting
blocks can be extracted. Remove the nut, flat
washer and setting pad. Remove the temporary
nuts and bolts securing the clutch cover to the
centre drive plate.

Providing these instructions have been carefully
followed the assembly is correctly adjusted and
can be fitted to the flywheel.

Replacement of Double Clutch

Before replacing the double clutch assembly
the flywheel spigot bearing should be checked and
replaced if worn or rusty and the recess behind
the bearing lightly packed with good quality high
meiting point grease.

1. Secure the double clutch assembly to the fly-
wheel, taking care to fit locking washers under
the heads of the nine retaining screws.

2. Replace the engine and front axle assembly
in the vsual manner, with the exception that when
making the assembly, the splines on both the
power take-off input and the main drive shafts
must be aligned with the splined hubs of their
respective clutch discs. This may be accomplished
by turning the engine whilst easing it towards
the gearbox, or alternatively by removing the belt
pulley or cover plate, whichever is fitted, from the
front transmission housing and turning the shafts
from within the primary gearbox,

Adjustment of Double Clutch Pedal Linkage

Adjusting the effective length of the clutch
refease rod, by screwing the clevis onto the rod
or vice-versa, provides on tractors fitted with the
double clutch a means of controlling the total
effective movement of the clutch pedal which, due
to the two-stage action of the clutch, is necessary
to ensure correct clutch operation.

The release rod which 15 set correctly al initial
assembly should be checked and adjusted if neces-
sary after the normal “ bedding-in ™ period, after
extended periods of usage or after carrying out any
repair operation on the clutch or associated parts.

Operating the tractor with the release rod
incorreetly set can result in unsatisfactory clutch
action or excessive cluteh wear and could in
extreme cases cause damage to the clutch, Tt is
essential, therefore, that care is taken when making
this adjustment and that the following procedure
is strictly adhered to.

I Remove the power take-off shaft guard and
cover from the rear of the tractor to expose the
shaft.

2. boosen the Jocknut and rotate the pedal free
movenient adjusting screw o ity shortest length,
{See Fig. 99
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3. loosen the clutch release rod clevis locknut
and disconnect the release rod from the balance
lever. (See Fig. 9.) Adjust the clevis to give a
distance of 15 in. (38.1 cm.) between the centre
of the pinhole in the clevis and the centre of the
pin connecting the other end of the rod to the
clutch release arm and reconnect the release rod
to-the balance lever with the pin {do not secure
with a split pin).

4. _Ensure that the stop pin is in the lower pair of
holes in the clutch pedal stop bracket, as shown
in Fig. 9. (This pin governs the distance the
clutch pedal may be depressed.)

5. Move the power lake-off lever into the en-
gaged position and start the engine.

6. Fully depress the clutch pedal. The power
take-off shaft should stop revolving just before the
clutch pedal contacts the stop pin, if however the
shaft does not stop, screw the clevis onto the
release rod until the required condition is obtained.

Note.—Do not screw the clevis onto the rod to
such an extent that the total release movement
of the clutch is taken up before the clutch pedal
contacts the stop pin. If the clevis is screwed on
too far the clutch mechanism will ** bottom ”
before the pedal meets the stop pin—this can be
felt if the pedal is slowly depressed. Movement
of the pedal beyond this point may cause damage
to the clutch and under such circumstances the

Fia.
Left-Hand Side of Tractor with ¥ Live ™ P.T.0O.
Showing Clutch Pedal and Linkage

Lesued - Julv, 1959
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clutch and its associated parts should be removed
for cxamination lo determine why over-adjust-
menl of the release rod has been necessary.

7. Having carried out the above adjustment, aiter
the position of the stop pin to the upper pair of
holes in the clutch pedal stop bracket.

8. Again depress the clutch pedal until it con-
tacts the stop pin, at which point the transmission
clutch should be completely disengaged and this
can be verified by engaging and disengaging a
gear. If this condition is in effect no further
adjustment of the release rod is required, if not
it will be necessary to re-adjust the release rod,
screwing the clevis onto the rod to obtain the
required condition.

Note.—If re-adjustment of the release rod has
been necessary, replace the stop pin in the lower
pair of holes in the stop bracket and carry out
a final check to ensure that the clutch pedal. when
depressed, contacts the footplate before the total
clutch release movement is expended. (Sec
previous Note under Operation 6.)

9. With the release rod adjustment completed
move the power take-off lever into the disengaged
position and stop the engine.

10. Secure the pin connecling the release rod to
the balance lever with a split pin and tighten the
release rod clevis locknut.

G
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1i. Position the stop pin in the appropriate pair
of hioles in the stop bracket for the required clutch

pedal operation and retain with the spring clip..

12. Screw out the pedal adjusting screw o give
3 in. (i3 mm) free movement at the pedal pad.
{See Fig. 93 Tighten the adjusting screw locknut.

13 Refit the power take-off shaft cover and guard
to the rear of the tractor,

CLUTCH RELEASE BEARING

The double cluich release bearing is of more
robust construction and is mounted on a’ shorter
hub than that used with the single clutch.
Mote~—The clutch release beanng bub used on
standard iractors prior to Engine No. 1418861
{before the clutch cross-shaft hole was moved
farther back) is shorter than that used on current
standard tractors.

The bearing should require little attention in
sepvice, it is pre-lubricated and must not be
cleapzd in solvent. If the bearing has excessive
side movement or is loose on the hub it should
be renewed as described in the following pro-
cedure. This procedure is basically the same as

used for traciors without * Live ” power take-off |

after Engine No. 1418861 but differs slightly from
that “used on these models before this engine
number, )

Removal of Cluich Release Bearing
i, Separate the engine and front axle assembly
from the transmission in the usxsa_l manner.

% Disconnect the clutch release rod from the
clnich release arm by removing the split pin and
clevis pin.

3. Disengage the clutch release fork return
spring, rotaie the fork towards the froat of the
housing and withdraw the release bearing and hub
assembly.

4, Remove the release bearing from the hub.

Heplacement of Clutch Release Bearing
i. Fit a new release bearing to the hub, thrust
face outwards.

2. Pack the recess in the release hub bore with
" a good quality high melting point extreme pressure
grease.

3. Rotate the fork towards the front of the
housing and shide the release bearing and hub
assembiy into position at the same time engaging
the fork with the slotted arms of the hub. Rotate
the fork 1o its most rearward position and engage
the fork return spring.

4. Reconnect the engine and front axle assembly
0 the transmission.

5. Check and adjust if necessary the clutch pedatl
iinkage {see “Adjustment of Double Clutch Pedal
Linkage”) ensuring that on completion the release

SECTION 4

CLUTCH PEDAL
Hemoval and Replacement of Cluich Pedal

The method of removing and replacing the
clutch pedal on tractors equipped with “ Live”
power take-off is basically the same as used on
tractors without * Live ” power take-off, although
the pedal itself is different, and other detail differ-
ences such as the pedal stop bracket and the
anchorage of the pedal retracting spring will be
encountered.

PRIMARY GEARBOX

On tractors fitted with * Live ” power take-off,
the introduction of an extra input shaft, to trans-
mit the drive to the power take-off shaft indepen- .
dently of the main transmission, necessitates a
modified primary transmission from that used on
tractors without * Live ” power take-off.

The main drive shaft is altered to operate within
the power take-off input shaft, and the entire
primary upper shaft and associated parts, also
the primary and main lower shafts are redesigned
to facilitate the introduction of a system of sliding
gears to replace the dog type couplings used in the
standard primary gearbox.

As with the standard primary gearbox, running
clearances are controlled by production tolerances
and bearings require no adjustment.

Removal of Primary Gearbox from Front
Transmission Housing

The following procedure should be followed if
it is required to remove the * Live " power take-off
primary gearbox from the front transmission
housing, and this procedure can now be used
equally well for removing any standard primary
gearbox.

1. Separate the engine and the front axle
assembly from the transmission in the usual
manner and drain the oil from both the front and
rear transmission housing.

Note—It is not necessary to drain the oil from
the réar fransmission housing on tractors without
power take-off.

2. Disconnect the clutch release rod from the
release arm and remove the clutch release bearing
and hub assembly. (See “Crurca Rerzase
Bearing.”}

3. Remove the clutch release fork to cross-shaft
retaining pins and withdraw the cross-shaft from
the housing. Remove the fork and return spring.

4. Partially withdraw the power take-off exten-
sion shaft at the rear of the tractor. Disconnect
the power take-off engagement lever at the selector
shaft and remove the power take-off selector
housing assembly followed by the power take-off
housing assermbly. (See Fig. 9.} Remove the belt
pulley (if fitted).
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5. Disconnect the clutch pedal to balance lever
rod at the balance lever, remove the power take-
off engagement lever and the main gearbox
selector plate assembly, complete with the clutch
balance lever and clutch release rod.  {See Fig. 9)

6. Place the primary gear lever in the downward
position. Remove the wire and loosen the square
headed screw securing the conncctor lever to the
primary gear change upper shaft inside the main
transmission housing.

7. Disengage the connector lever from the
primary gear change upper shaft by raising the
primary gear lever, lift the connector lever from
the hole in the end of the primary gearbox selector
shaft and withdraw the lever from the housing.

Note.—If the connector lever does not disengage
completely from the primary gear change upper
shaft when the primary gear lever is fully raised
the connector can be removed after partialiy
removing the primary gearbox assembly.

8. Remove the primary gearbox assembly from
the front transmission housing using locating studs
CT.6076 in the right—and left--centre screw
holes of the primary gearbox flange.

SECTION 4

Dismantling the “Live” Power Take-Off

Primary Gearbox

The primary gearbox is so designed thal, in
accordance with standard engineering practice,
bearings are a push fit in the housing and a press
{it on the shaft.

Roller bearings with detachable cups must,
when removed, be kept in their original pairs in
readiness for reassembly. This is extremely import-
ant as each bearing is matched with-its own cup.

1. Extract the locking wire and remove the four
serews securing the power take-off input shaft ot
seal retainer. Withdraw the retainer complete with
oil seal and extract the oil seal, if necessary.

2. Withdraw the power take-off input and main
drive shaft assemblies from the housing as one
unit. After removal, draw the main drive shafi
away from the power take-off input shaft
assembly, and extract the oil seal from the
counterbore at the splined end of the input shaft.
(See Fig. 23)

PRIMARY UPPER o
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MAIN LOWER SHAFT ———

SHAFT GEAR ———== / GEAR P :
\ { POWER TAKE-OFF
TRANSMISSION \ | — MAIN DRIVE SHAFT V INPUT SHAFT
BRAKE i SLIDING GEAR
/ \ / , - MAIN DRIVE
i | 1 R SHAFT
f X
o
be?

PULLEY DRIVE _ OIL SEAL RETAINER

———— PRIMARY LOWER
SHAFT END PLATE

POWER TAKE-OFF
DRIVING GEAR

PRIMARY LOWER
SHAFT SLIDING GEAR

Fig. 10
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Power Take-OH Primary Gearbox

Page 9



MAJOR

| SUPPLEMEN
POWER MAJOR (07 -EMENT

3o Removal of the power take-off input shaft ball
bearing or oil seal sleeve necessitates the with-
drawal of both these components. 1f such dis-
mantling is necessary, remove the circlip imme-
diately in front of the oil seal sleeve, fit the sphit
Bantors T7000-8/a around the bearing and place
wsembly in Main Tool T.7000. Locate the
-thrust pad F.7000-8/b in the front end of the shaft
and press the shall through the bearing and oil
seal sleeve.  (See Fig. 11.)

=13

4, Extract the needle roller spigot bearing from
the main drive shaft if necessary.

MNote.——If this bearing is removed it must be
disearded and a new part fitted on reassembly.

5. The procedure for the next operation is
governed by the presence, or absence, of a trans-
mission brake.

{#) W a trapsmission brake is fitted:—

Pxiract the split pin and remove the brake
adjusting nut, followed by the brake springs,
spring retamer, brake plates, and the reverse idler
gear and hub assembly.  Withdraw the brake
shaft through the cast hole in the housing.

{5 If no fransmission brake is fitted:—

Remove the self-locking nut, outer spigoted
washer and reverse idler gear, then withdraw the
centre bolt and inner spigoted washer from inside
the housing.

6. Place the Main Tool T.7015 over the main
lower shaft, position the splined adaptors T.7015-1
behind the roller bearing inner race, and, with the
Main Tool localed against the adaptors, draw the

SECTION 4

ADAPTORS
L .

MAIN TOOL
S —

BEARING
S

- OIL SEAL

v SLEEVE

POWER TAKE-OFF .
INPUT SHAFT

SPLIT ADAPTORS
T.7600-8/a

- THRUST PAD
T.7000-8/b

Fig. 11

Hemoving Bearing and O# Seal Sleeve from
Power Take- O Input Shait

Fig. 12

Removing Bearing Cup from Main Lower Shaft
with Toeol T.7016

bearing race from the shaft: Remove the main
lower shaft pinion and reverse pinion from the
main lower shaft.

7. Stand the housing on its front face, and press
the selector shafl into the housing until it reaches
its innermost position, ie. with the selector ball
located in the second noteh from the inner end
of the selector shaft.  Extract the locking wire
and remove the two securing screws from the
main lower shaft bearing locking plate. Remove
the plate, followed by the main lower shafl
assembly,

8. To dismantle this assembly, remove the gear
retaining circlip, place the assembly, with split
adaptors T.7000-2/a in position around the bear-
ing, in Main Tool T.7000 and press the shaft out
of the gear and bearing assembly. Relocate the
adaptors on the opposite side of the bearing and
replace the gear and bearing assembly, with
adaptors, in Main Tool T.7000,  Fit the thrust pad
T.7000-2/b in the gear bore, and press the gear out
of the bearing.

To exwract the primary lower shafl bearing cup.
which s seated i the recessed end of the mamn
lower shaft, use ool T. 7016, placing the adaptors
and collar of the tool inside the bearing cup, with
the feet of the adaptors located behind the cup.
{See Fig. 12)

9. Straighten the primary upper shaft locking nut
retainer. remove the nul. using  special key
T.7030. and extract the ratamer.

[0, Place the sclecior shaft in s oulermost
position. - Extract the locking wire and two secur-
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Fig. 13

Primary Upper Shaft and Gears

ing screws from the primary upper shaft bearing
locking plate, and remove the plate. Withdraw
the primary upper shaft gear and bearing assembly
from the housing, leaving the bevel gear located
on the primary upper shaft (in the housing). Place
the housing on its side, and press the selector shaft
into its innermost position. Move the primary
upper shaft and main drive shaft sliding gear (as
one unit} away from the bevel gear, leaving the
latter in the housing. Extract the shaft and sliding
gear through the cast hole in the side of the
housing, and then withdraw the bevel gear.
Separate the shaft and gear.

11.  Position the split adaptors T.7000-2/a around
the primary upper shaft gear bearing, and place
the assembly in Main Tool T.7000. Fit the thrust
pad T.7000-2/d in the gear bore (at the bearing
end) and press the gear out of the bearing.

PRIMARY LOWER SHAFT
BALL BEARING _

POWER TAKE-OFF
DRIVING GEAR -

—— PRIMARY

LOWER
" SHAFT SLIDING
GEAR

~HOLLOW TOOL
T.7028

SECTION 4

The main upper shaft roller bearing cup is
seated in the recessed end of the primary upper
shaft gear, and may be removed, if necessary, by
using a suitable pin punch through the iwo holes
provided in the gear.

12. Extract the locking wire and remove the
securing screw from the gear shifter fork. Flace
a cloth over the selector ball hole in the housing
to prevent the spring-loaded ball from flying out,
and withdraw the selector shaft. The shaft will
be removed more easily if it is revolved as it is
withdrawn. Remove the selector ball and spring.
Revolve the gear shifter fork until it can be lifted
out of the groove in the gear and withdrawn
through the cast hole in the side of the housing.

13. Drive out the expansion plug from the end
of the selector shaft bore.

14. Rest the housing on its front face and place
the adaptors T.7015-2/a within the main lower
shaft bearing bore, with the feet of the adaptors
located behind the primary lower shaft roller
bearing inner race. With the top ends of the
adaptors pressed together, lower the Main Tool
T.7015 over the adaptors and rest it on the face
of the primary lower shaft sliding gear. The tool
frame must be positioned so that the pillars are
approximately in line with the open sides of the
adaptors. Move the top ends of the adaptors
apart and place the thrust pad T.7015-2/d in the
adaptor bore, with the two arms of the thrust pad
located between the split halves. The dimpled end
of the thrust pad should be directly below the
centre pressure screw. Lift the tool until the base
ring is located under the flanged ends of the
adaptors. Screw in the centre pressure screw and
draw the roller bearing inner race from the end of
the primary lower shaft. (See Fig. 14}

MAIN Toof P
T.7015 =omr i
ADAPTORS i
: ST PAD
T.7015-2/a o

Fig. 14

Removing Roller Bearing Inner Race
from Primary Lower Shaft

Tssned --fulv, 1959

Fig. 15
Removing Primary Lower Shaft
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15, Extract the lockmg wire, withdraw the four
securing serews and remove the primary lower
shalt end plate. Place the hollow tool T.7028 so
that It rests lirmly on a picce of wood, with the
dog woth end of the tool against the wood. Invert
e housing and place it over the hollow tool with
privary lower shaft located inside the tool and
the recessed rear face of the primary lower shaft
sliding gear located against the tool upper face.
Drive the shaft into the hollow tool. (See Fig. 15)
Remove the housing and extract the power take-
off driving gear and lower shaft sliding gear
through the cust hole.

6. Remove the primary lower shaft ball bearing
from the housing
Take-Off

Reassembling  the “Live”™ Power

Primary Gearbox

1. Fit the small rolier bearing inner race to the
rear of the primary lower shall.

2. Enter the primary lower shaft ball bearing
into the appropriate bore in the front of the
housing. - Locate the dummy end plate T.7026 in
© the bearing bore, and push plate and bearing into
position until the flange of the dummy end plate
s against the front face of the housing.  Invert
the housing and stand it on the duramy end plate.

3, Ensurc that the appropriate circlip is fitted to
the groove in the bore of the power take-off driv-
ing gear.  Place the primary lower shaft sliding
gear and the power take-off driving gear in the
housing, with huh of the power take-off driving
gear against the primary lower shaft ball bearing
and the external teeth of the sliding gear adjacent
to the power take-off driving gear.  This assembly

witl be facilicated by first entering the shiding gear

~ GEAR SHIFTER
; FORK

Fig 18

Gear Shifter Fork Assesnhly
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Fig. 17
Replacing Bearing on Primary Upper Shaft Gear

into the housing, positioning the power take-off
driving gear, lowering the shding gear onto it.

4. Pass the primary lower shaft and roller bear-
ing assembly through the sliding gear, taking care
not to damage the bush. and pick up the power
take-off driving gear on the splines of the shaft.
Carefully dsive the shaft into the ball bearing
until the shaft shoulder abuts the circlip in the
power take-off driving gear.  Any attempt to
drive the shaft beyond this position will result
in damage to the ¢irclip, circlip groove and splines.

Note.—It is not necessary 1o remove the
primary lower shaft in order 1o service the roller
bearing inner race, but when assembling this race
onto the rear end of the primary lower shaft with
the shuft already positioned in the primary gear-
box, the end plate must be removed and the shaft
supported.  This will obviaie any tendency for
the primary lower shaft to be driven past the
correct position as the bearing is replaced. When
this operation is completed, replace the dummy
end plate (ool T.7026 and lightly tap the rear
end of the shaft (o check that it still abuts the
circlip in the power take-off driving gear as
previousty described,

5. Place the housing on its side, remove the
dummy end plate and it the correct end plate,
using @ new pasket. Replace the four securing
screws, fully tghten and lock with wire. Lightly
tap the rear end of the primary lower shaft 1o
ensure thut the shaft bearing abuis the spigot of
the end plae

6. Pnter the ¢
cast hole jn 4
serew hoke 1

ar shifier fork through the large
stde of the housing (fork securing
v the flanged end of housing)

radive of the fork in the
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machined groove of the primary lower shaft
sliding gear. Revolve the fork until it rests against
the wall of the housing directly opposite the cast
hole. Position the selector spring and ball in the
housing. Assemble the selector shaft from the
rear of the housing, picking up the gear shifter
fork, and move the shaft fully into position -with
the selector ball engaging in one of the twe
notches on the shaft, - Assembly will be facilitated
if a tapered pilot is used to compress the ball and
spring ahead of the selector shaft.

Note.—At Engine No. 1435545 a new main
drive shaft sliding gear and selector shaft were
introduced to improve gear engagement. The
change to the gear increased the length of the
small external teeth from .38 in. (9.7 mm.) to
44 in. (11.2 mm.), and should it be necessary to
replace the previous type gear with one having
the longer, small external teeth a current selector
shaft must be fitted in place of the one previously
used Similarly, a current selector shaft must not
be fitted with the previous type main drive shaft
sliding gear.

The selector spring and ball hole in the primary
gearbox housing was deepened in production by
03 in. (8 mm.) at Engine No. 1436181 to prevent
any possibility of the spring becoming coil bound.
Before fitting a selector shaft to any tractor before
this engine number it should be ensured that the
spring-loaded selector ball can be pressed below
the surface of the selector shaft bore in the hous-
ing, if necessary deepening the hole by .03 in.
(.8 mm.)—do not exceed this depth. A zinc-

plated selector spring was used initially but a -

copper-plated  spring was introduced for the
primary gearbox shortly after the introduction of
“Live ” power take-off.

7. Move the primary lower shaft sliding gear and
shifter fork to bring the tapped hole in the fork
into line with the countersunk hole in the selector
shaft, fit the shifter fork sccurlng screw, nghien
and lock with wire. (See Fig. 16.)

8. Drive the expansion plug, open end outwards,
into the selector shaft bore at the front end of the
housing. The plug is located when the ouler edge
is flush with the housing face.

9. Drive the main upper shaft roller bearing cup
into the recessed end of the primary upper shaft
gear, using tool T.7017 with the 530 handle

10, Fit the split adaptors T.7000-2/a around the
primary upper shaft bearing and install the
assembly in Main Tool T.7000.  Insert the thrust
pad T.7000-2/d in the bore at the gear end of the
primary upper shaft gear. position the gear in the
bearing bore and press in until fully located.  (See
Fig. 17))

Issued —July, 1Sy
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11. Push the selector shaft into the innermost
position, ie., with the selector ball located in the
second notch from the inner end of the shaft.
Place the pulley drive bevel gear in the housing,
with the gear hub inside the primary upper shaft
bearing bore. Ensure that the Woodruff key is
located in the primary upper shaft and assemble
the main drive shaft sliding gear onto the primary
upper shaft, with the small external gear against
the shaft shouider. Place the shaft and sliding
gear in the housing, pass the threaded end of the
shaft through the bevel gear bore and locate the
sliding gear in the shifter fork.

Note.—See previous note concerning main
drive shaft sliding gear under reassembly opera-
tion 6. In addition, the current main drive shaft
sliding gear has two oil holes drilled through from
the root of the large gear teeth as shown in Fig. 18
and only this type of gear should be used on
Power Major tractors equipped with * Live”
power take-off.

12. Stand the housing on its front face, then
position the bevel gear so that the internal gear
teeth mesh with the involute dog teeth of the main
drive shaft sliding gear. With the shifter fork
locating the sliding gear, the primary upper shaft,
sliding gear and bevel gear are now positioned for
the reassembly of the primary upper shaft gear
and bearing assembly.

13.  Assemble the primary upper shaft gear and
bearing to the housing, adjusting the position of
the primary upper shaft to pick up the bore of
the gear, and mating the Woodruff key with the

PRIMARY
UPPER
SHAFT

3

L\ o
A

LUBRICATING
HOLES

Fig. 18
Section Showing Current Main Drive Shaft
Stiding Gear

Page 13
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keyway in the gear. (See Fig. 19 It is important
that the Key is correctly aligned as the gear is
pushed in, otherwise there is a possibility that the
kev will be dislodged.

14, Push the gear and bearing assembly into the
housing until the end of the gear abuts the bevel
gear. Place” one hand through the cast hole in
ithe housing, hift the bevel gear and locate it on
the splines of the primary upper shaft gear. Hold
the bevel gear and hft the primary upper shaft
until the threaded end protrudes through the
primary upper shaft gear. Fit the locking nut
retainer on the threaded end of the shaft, with
the small tongue on the retainer locating in the
keyway in the primary upper shaft gear. Fit and
tighten the locking nut to 100 Ibs. f1. (13.8 kg.m.)
torque, using the speeia! key tool T.7030. Bend
the edges of the retainer into the four slots in the
focking nut.

I5. Replace the primary upper shaft bearing
locking plate and two securing screws. Tighten
the screws and lock with wire.

16, Drive the primary lower shaft roller bearing
cup fully inte posttion in the main lower shaft,
using tool T.7017 with the 550 handle.

7. Place the main lower shaft ball bearing on
the targer splined diameter of the main lower shaft
and locate the main lower shaft gear, bearing hub
first, on the splines,  With split adaptors
T.7000-2/ installed in Main Tool T.7000, place
the above assembly so that the rear face of the
gear locates in the adaplors, and press the shaft
partially through the gear. Locate the bearing on

SECTION 4

- PRIMARY UPPER SHAFT GEAR
AND BEARING ASSEMBLY

SELECTOR
SHAFT

EVEL
GEAR

Fig. 10
Installing Primary Upper Shaft Gear and Bearing
Assembly

MAIN LOWER

F-—MAIN TOOL T.7000
SHAFT GEAR —-, ‘

e BEARING
SPLIT f
ADAPTORS . MAIN LOWER
T.7000-2/3 - } SHAFT

Fig. 20

Replacing Bearing and Gear on Main Lower Shaft

the gear hub and continue to press the shaft
through the gear (see Fig. 20) until the bearing
is firmly seated between the main lower shaft and
the gear hub shoulders. Retain the gear to the
shaft with the appropriate circlip.

18. Slide the reverse pinion, gear end first, onto
the shaft, followed by the main lower shaft pinion,
small flange end adjacent to the flange on the
reverse pinion, and carefully tap the roller bearing
inner race onto the rear end of the shaft.

9. With the selector shaft still in the innermost
position, fit the main lower shaft assembly to the
housing.  (See Fig. 21.)  As the assembly is
replaced it may be necessary to turn the shaft in
the bearing 1o align the involute dog teeth on the
shaft with the internal gear in the primary lower
shaft sliding gear.

20.  Replace the main lower shaft bearing lock-
ing plate and two securing screws with the square
end of the plate towards the selector shaft. Fully
tighten the screws and lock with wire.

2. The procedure for the next operation is
governed by the presence, or absence, of a trans-
mission brake.

{a) If a transmission brake is fitted:—

Check the projection of the reverse idler gear
shaft above the face of the raised section at the
rear of the housing.  This dimension must be
120 ins. £30.5 mm) 1o 123 ins. (31.2 mm)) to give
the required clearance between the brake plates
necessary (o ensure correct operation of the brake.
{Sce Fig. 22



MAJOR A
POWER MAJOR (SUPPLEMENT

—BEARING

LOW
PINION

~~REVERSE
PINION

Fig. 21

Installing Main Lower Shaft Assembly

lf fhix dimension is pot within these limits, re-
position the shaft accordingly.

The brake incorporates seven stationary and five
revolving plates; the stationary plates anchor
hetween the pins located one either side of the
ler gear shaft and the revolving plates locate on
the splined idler gear hub.

Position one stationary brake plate against the
face of the housing and slide the reverse idler gear
and hub assembly onto the shaft, with the recessed
face of the gear against the brake plate, Starting
with another stationary brake plate, alternate
stationary and revolving plates until the remaining
sIX stationary and five revolving plates are located
as described.

. Fit the transmission brake shaft through the
idler gear shaft, making the assembly from inside
the housing. Position the small coil spring and
locate the spring retainer on the square portion of
the brake shafl, with the localing spigot for the
large conical spring away from the housing. Turn
the retainer and shaft until the retainer can he
anchored between the pins.

Replace the conical spring, with the larger end
located on the retainer spigot, and £t the trans-
mission brake adjusting nut. Tighten the nut until
the distance from the inner face of the housing
front flange to the radiused cnd of the nut
measures 13.870 ins. (352.3 mm.) o 13.895 ins.
{3529 mm.). Lock the transmission brake adjust-
g nut with a new split pin.

Frzued-- Julv, 1956
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(&) If no fransmission brake is fitted :—

Check that the idler gear shaft projects from the
housing a distance of 1.30 ins. (33 mm.) to 1.31
ins. (33.3 mm.). {See Fig. 22.) This will ensure
that the idler gear has .010 ins. (.25 mm.) to .025
ins. (.64 mm.) end-float when assembled. If this
dimension is incorrect, reposition the -shaft
accordingly.

Place the spigoted washer on the idler gear
retaining bolt, with the large diameter against the
head of the bolt. Fit the bolt through the hollow
idler gear shaft, making the assembly from inside
the housing, so that the sinall spigot diameter of
the washer locates in the bore of the idler gear
shaft.

Place the reverse idler gear in position on the
shaft, with the gear hub facing away from the
housing, and fit another spigoted washer at the
threaded end of the bolt, locating the small spigot
diameter in the bore of the idler gear shaft. Fit
and fully tighten the self-locking nut.

22. When fitting a new needle roller spigot bear-
ing to the main drive shaft, pass the shaft through
the ring adaptor T.7000-7/b until the face of the
large spline abuts the adaptor.  Tnstall the slave
ring in Main Tool T.7000 and place the shaft
and adaptors within the slave ring. Locate the
bearing on the replacer T.7000-7/a with the
end of the bearing having the stamped identi-
fication marking against the shoulder of the
replacer, and position in the tool so that the
bearing is adjacent to the main drive shaft bearing
bore. (See Fig. 23.) Press the bearing into the
bore until the flange face of the replacer abuts the
counterbore face in the shaft.

IDLER GEARSHAFT

Fig. 22

Poverse Tdler Gear Shaft Protrusion

Page 15
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Note.—lt is important to adhere to the above
procedure when replacing this bearing and it is
essential that the bearing should be inserted to
the correct depth. Do mot in any circumstances
attempt fo seat the hearing by forcing it onto the
inner face of the bearing bore.

23. Place the ball bearing and oil seal sleeve
(chamfered corner of the outside diameter away
from the bearing) onto the power take-off input
shaft, followed by the ring adaptor T.7000-6/a.
so that the end of the sleeve locates in the counter-
bore in the adaptor. Fit the slave ring to Main
Tool T.7000 and install the ring adaptor and shaft
in the slave ring.  Place the thrust pad T.7000-6/b
in the bore at the gear end of the shaft, press the
shaft into the bearing and sleeve (sce Fig. 24) and
retain with the appropriate circlip.

24. Slide the main drive shaft through the
hollow power take-oft input shaft untl fully
located. The main drive shaft should be allowed
to " feel 7 its way into position to prevent damage
to the power take-ofl input shalt bushes.

25. At Engine No. 1493622 a  spring-loaded
rubber oil seal was introduced to replace the com-
position oil seal packing and steel retainer used in
the bore of the power take-off input shaft. The
current rubber seal can be used as a direct replace-
ment for the previous pucking and retainer, but
in all cases the following procedure must be
adopted to ensure that the oil seal is not damaged
and that it is inserted to the correct depth in the
input shaft.

MEEDLE ROLLER F—MAIN TOOL T.7000.

BEARING —\ /f

\
—SLAVE RING

MAIN DRIVE
SHAFT

ﬂ\ ——ADAPTOR

o T.7000-776

REPLACER

T.7000-7/a

Fig. 23

Installing Needle Rolier Spigot Bearing
in Muain Drive Shait
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Fig. 24

Replacing Bearing and Oil Seal Sleeve
on Power Take-Cff Input Shaft

Place the main drive shaft and power take-off
input shaft assembly in an upright position with
the fuce of the involute splined diameter of the
mamn drive shaft resting on a suitable piece of
wood.  Install the driver T.7094/a over the end
of the main drive shaft to coatact the front bush
of the power take-off input shaft and using a hide
mallet drive the bush into the shaft until the
shoulder of the driver contacts the end of the input
shaft.  (See Fig. 25 fa))  This relocation of the
bush should be necessary only il a compusition
oil seal packing and retainer were removed at the
time of dismantling: current production input
shafts have the bush correctly positioned.  After
ensuring that the power take-off input shaft front
bush is correetly located, remove the driver and
check that the muin drive shaft can be rolated
frecly within the input shaft.

With the shalts still resting on the piece of
wood, remove the protector T.7094/e from the
pilot sleeve 1.7094/b and fully locate the sleeve
on the main drive shaft.  Thoroughly lubricate
the oil seal and the outside dinmeter of the pilot
sleeve—this is most important.  Slide the oil seal,
sealing lip firsl, over the sleeve and install the
collar T.7094:d against the shoulder of the driver
T.70944. L ocaie the driver on the pilot sleeve
amd, again using a hide matlet, drive the seal into
position in the input shaft. The collar and driver

ensure that the seal is located at the correct depth

i the input shaft fsee Fig. 25 (b)) and under no
circumstances shoukl the ool previously used (o
fit the oil seal packing and retainer be used to
drive the current seul onto the front bush of the
input shafi
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Note.—Having correctly installed the oil seal, the
two shafts should be kept in the fully assembled
position otherwise the seal may be damaged,
particularly if fitted with an early type main drive
shaft, and it is recommended that the seal be
renewed if the shafts are, for any reason, separated
at all. It should, of course, be renewed if there
is evidence of oil leakage or if it appears in any
way to be worn or damaged.

26.  Move the selector shaft to the outermost
position and place the gearbox on its side. Ensure
that the circlip is positioned in the power take-oft
input shaft bearing bore (in the gearbox housing),
and install the main drive shaft and power take-
off input shaft assembly in the housing as one
unit,

It will be necessary, as this assembly is replaced,
to mesh the power take-off shaft gear with the
power take-off driving gear, and then align the
involute splines on the main drive shaft with the
internal involute splines in the main drive shaft
sliding gear. The assembly is fully located when
the power take-off input shaft bearing abuts the
cirelip in the housing bore.

27. When fitting a new oil seal to the power take-
off input shaft il seal retainer, locate the oil seal

SECTION 4

against the shoulder of tool T.7031, ensuring that
the lip of the seal faces towards the shoulder.
Assemble the 550 handle to the tool and drive
the oil seal onte the shoulder of the retainer
counterbore.

28. Fit a new gasket to the oil seal retainer.
Slide the retainer, complete with oil seal, over the
power take-off input shaft and locate the spigot
diameter in the power take-off input shaft bearing
bore. Fit the four securing screws, tighten fully
and lock with-wire. -

Replacement of Primary Gearbox in Front
Transmission Housing. =

As with the procedure previously outlined for
removing the primary gearbox, the following can
be applied for replacing any primary gearbox.
Where gaskets are used, new ones should be fitted.

1. Place the primary gear lever in the raised
position, press the selector shaft in the primary
gearbox into the innermost position and install
the primary gearbox, using the locating studs
CT.6076 as previously described for removal, but
do not push the gearbox fully home.

2. Locate the end of the connector lever in the
hole in the end of the primary gearbox selector
shaft, inside the main transmission housing, and

PILOT SLEEVE. DRIVER. TOOL
TOOL No. T.7094 b: No. 770943 |
DRIVER, TOOL
No. T.7094 2 —
COLLAR.
TOOL No. T.7094/d
FRONT BUSH OIL SEAL
TRANS. MAIN
DRIVE SHAFT =~ _ :
TRANS. MAIN B T “LIVE™ PT.O.
SLIVE” PT.O. DRIVE SHAFT § : E‘z INPUT SHAFT
INPUT SHAFT P S
¥ :
—> l; : g
- u -
N8 : N B
REPOSITIONING “LIVE" P.T.O. INPUT SHAFT FITTING CURRENT “LIVE" P.T.O. TRANS,
FRONT BUSH (WHEN NECESSARY) MAIN DRIVE SHAFT OIL SEAL

(a)

(b}

Fig. 25
Using Tool T.709%4
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move the primary gear lever downwards (o pick
up the bore of the connector lever with the
primary gear change upper shaft.

3. Push the primary gearbox fully home, secure
to the front transmission housing and lock the
securing screws with wire.

4. Align the screw hole in the connector lever
with the one in the primary gear change upper
shaft, secure with the square-headed screw and
lock with wire.

5. Fit the main gearbox selector plate assembly,
complete with clutch balance lever and clutch
release rod, at the same time installing the power
take-off engagement lever, and reconnect the
clutch pedal to balance lever rod. (See Fig. 9.)

6. Install the belt pulley (if fitted). Using a new
sealing ring fit the power take-off housing assembly
(the left- and right-centre securing screws are pilot
screws), secure the selector housing assembly to
the power take-off housing and connect the power
take-off engagement lever at the selector shaft.
(See Fig. 9.)

7. Re-engage the power take-off extension shaft
by pushing it into position from the rear of the
tractor and secure in position.

SECTION 4

8. Fit the clutch release return spring, fork and
cross-shaft to the front transmission housing,
securing the fork to the cross-shaft with the crank
in the arms facing forward.

9. Install the clutch release bearing and hub
assembly and connect the clutch release rod to the
release arm. (See “Crurca ReLease Bearing.”)

10.  Refill the front and rear transmission hous-
ings, as necessary, with good quality oil of the
correct specification (see note below), and replace
the engine and front axle assembly, bearing in
mind that on tractors equipped with “Live”
power take-off both the main drive shaft and the
power take-off input shaft have to be aligned with
the splined hubs of their respective clutch discs.

Note.—The oil capacity of the front transmission
remains unchanged at 4} Imp. galls. (20.4 litres)
with “Live” or standard power take-off and 41
Imp. galls. (19.3 litres) without power take-off.
The capacity of the rear transmission is unaltered
at'9 Imp. galls. (40.9 litres), but the oil specifica-
tion for front and rear transmission is now as
follows. ’

S.A.E.
Range Viscosity No.

Above 20°F (-7°C) 30 H.D.
Below 20°F (—7°C) 20 H.D}"' 20W/30 H.D.

Temperature

FPage 18
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APPENDIX 1

Power Take-Off Assemblies

With the introduction of “ Live ™ power lake-
off (Engine No. 1417988), modifications were
made o some parts of the power take-ofl
assembly 10 enable it 10 be used on tractors with
“Live ™ power take-off as well as without.  To
provide clearunce for the primary lower shaft
sliding gear of the ™ Live ™ power take-off primary
gearbox the power take-off housing had added
to the rear support lug, carrying the idler gear
shaft, a similar chamfer to the one already
machined on the front lug. For the same reason,
the power take-off idler gear was machined on the
long boss to reduce the oulside diameter, the
idler gear being previously unmachined at this
location.

Subsequently, with the introduction of the
Power Major another power take-off assembly was
introduced 1o accommodate the additional power
developed by the Power Major engine.  This
assembly uses a dilferent idler gear with two
needle roller bearings, in place of the bushes pre-
viously used. (See Fig. 26.) The larger internal
diameter of the needle roller bearings necessitates
a slightly larger diameter idler gear shaft, identi-
Hable by the oil drillings as shown in Fig. 26,
which in turn necessitates an increased bore size
in the power take-olf housing to accommodate
the shaft.

Both the abuve power take-ofl ussemblies are
available. and three different assemblies may
therefore be encountered in service, as detailed
below. )

1. Original type used on tractors prior to Engine
No. 1417988, on which the housing and idler gear
are suitable only for tractors without *Live™
power take-off up to the introduction of the
Power Major. All other parts are completely
interchangeable.

2. Moditied type introduced at Engine No.
1417988, on which the housing, idler gear and idler
gear shaft are suitable only for tractors with or
without " Live " power take-off up to the intro-
duction of the Power Major. All other parts are
completely interchangeable.

3. The current type with the housing, idler gear,
idler gear bearings and idler gear shaft which

SECTION 4

must be used on Power Major traclors with or
without ™ Live ™ power take-off. Al other parts
are completely interchungeable.

If it-1s required o Bt new needle roller bearings
1o the idler gear of the latter type power take-off
assembly, place the gear in ring adapter
T.7000-27/a and install the assembly in Main Tool
T.7000.  Assemble one of the needle roller bear-
ings on the replacer T.7000-27/b, with the end
carrying the identification marking against the
shoulder of the replacer, and locate in the
entrance to the bore of the gear. Rotate the
centre screw of the main tool to press the bear-
ing into position. Remove the replacer, reverse
the gear in the ring adaptor and repeat the
operation to assemble the opposite bearing.

Primary Gear Shift Lever and Housing

The primary gear shift lever and housing used
on Power Major lractors with or without * Live ™
power take-ofl are suitable only for the re-styled
control panel used on this model, and are not
interchangeable with the previous type.

. - NEEDLE
3 ROLLER
% BEARINGS

OIL WAY ——

Fig. 26
Power Take-Off Idler Gear, Bearings and Shait
Used on Power Major Tractors

lesned—-July, 1959
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SECTION 4

CLUTCH/GEARBOX

Whilst the internal components of clutch and
gearbox used on the Super Major are identical with
those previously used, the fact that the footplates are
raised higher than on previous models has necessitated
the introduction of a new clutch pedal which is
commeon to standard and ““ Live” P.T.O. Super
Major tractors. A new-pedal stop bracket has also
been introduced.

With these changes the clutch pedal free travel has
been standardised at 1} to 2 ins. (38.1 to 50.8 mm.)
for all Super Major rractors, whether fitted with
standard or “ Live ¥ P.T.O.

The procedure for adjusting this free travel on
“ Live” P.T.0O. Super Major tractors has also been
standardised with that by which the single clutch
pedal free travel is obtained, i.e. by adjusting the
length of the clutch release rod in the following
manner :—

1. Loosen the clutch release rod clevis locknut and
remove the pin securing the clevis to the balance
lever.

2. Adjust the length of the release rod until the
pedal free travel is 11 to 2 ins. (38.1 to 50.8 mm.}.
Tighten the locknut after adjustment.

3. If a double clutch is fitted, ensure that the pedal
stop pin is removed from the stop bracket, start the
engine, engage the P.T.0. and check that the P.T.0.
ceases to rotate when the clutch pedal is fully
depressed. Shorten the effective length of the release
rod as necessary to obtain this condition.

4. Fit the stop pin to the lower hole in the stop
bracket, depress the pedal onto the stop pin and
check that gear changing can be effected without
excessive clutch spin. Further shortening of the
release rod may be necessary if excessive spin is
evidenced.

Tssued—Qctober 1960
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REAR AXLE

18 TEETH -

¥

9 TEETH

PREVIOUS TYPE

e 20 TEETH

/’

b1 TEETH

CURRENT TYPE

Fig. 1

Differential Side Gears and Pinions

DIFFERENTIAL ASSEMBLY

Various changes have been made to the com-
ponents of the differential assembly since the
inception of the Fordson Major in 1952. Servic-
ing of early assemblies is simplified however by the
fact that only the strengthened and redesigned
parts as fitted to the Fordson Power Major are
supplied in service.

The parts that were redesigned--the differential
side gears and pinions—have more teeth than the
previous parts (differential side gear—20 as
against 18, and the pinion—I11 as against 9, as
shown in Figure 1). The side gear thrust washer
was also changed from brass to bronze to give
greater resistance to wear consistent with the
heavier loading,

Only the latest type of. pinions, side gears and
thrust washers should be used on the Power Major,
but where dealers have stocks of previous parts
they may be used on tractors priog to the Power
Major.

Where the latest type parts are used as replace-
ments for previous type paris they must be used
in sets, Le., the new pinions and side gears must
not be mixed with the previous type.

Lssued—July, 1959

CROWN WHEEL AND DIFFERENTIAL
CASE

To obviate the necessity of replacing the com-
plete crown wheel and differential case assembly
when only one of the parts requires renewal, a
separate differential case assembly, and crown
wheel and pinion assembly were made available
in service in August 1956 and they are suitable for
use on all Fordson Major and Power Major
Tractors.

Special retaining bolts, spacers and self-locking
nuts are also available to replace the twelve rivets
which have to be removed when separating the
differential case from the crown wheel {sec Fig. 2).

To Remove the Crown Wheel and Differential
Assembly

L. Drain the rear axle oil by removing the drain
plug in the underside of the housing.

2. Support the rear of the tractor on jacks or
lifting tackle, and remove the left-hand rear wheel,

3. Disconnect the side and rear lamp wires and

remove the left-hand mudguard and footplate as
an assembly.

Page |
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4. Disconnect the brake cable from the left-hand
brake operating lever.

5. Remove the locking wire and six bolts secur-
ing the left-hand bull pinion and brake extension
housing assembly to the rear axle housing, and
remove the bull pinion and brake extension
housing assembly.

The two lower bolls retain the brake cable
conduil support.

6. Remove the split pins and clevis pins and dis-
connect the hydraulic lifting rods from the lift
arms.

7. Remove the driver’s seat assembly (four bolts,
{lat washers and spring washers).

8. Unscrew the retaining bolts securing the
hydraulic ram cylinder housing to the rear axle
housing and remove the ram cylinder housing.

9. Remove the vertical feed pipe from the top
of the hydraulic pump.

10.  Unscrew the three retaining bolts and lock-
washers securing the hydraulic pump to the
pedestal, and remove the pump.

1I. Remove the split pin and castellated nut
(lcft-hand thread) securing the left-hand large
reduction gear to the axle shaft, using the special
wrench (Tool No, T.4065) as shown in Fig. 3.

12, Lift the lips of the left-hand rear axle shaft

oil seal retainer from the outer end of the rear-

axle shaft housing, and partiaily withdraw the left-
hand axle shaft from the housing so that the large
reduction gear may be removed.

CROWN  WHEEL

8OLT
2
G SPACER
oy
- NUT
DIFFERENTIAL CASE =
Fig. 2

Crown Wheel and Differential Case Bolts

SECYION 5

WRENCH T.4065 -~

Fig. 3
Removing the Large Reduction Gear

13. Unscrew the three bolls securing the il
deflector assembly and remove the oil deflector
assembly.  (See Fig. 6.)

14, Withdraw the left-hand bull pinion housing
from the axle housing. [f necessary, removal of
the bull pinion housing may be facilitated by use
of two holts inserted in the tapped holes provided.

Note the thickness of shims fitted between the
rear axle and bull pinion housing as the same
thickness must be replaced on reassembly.

15, Remove the crown wheel and differentia!
assembly from the rear axle housing.

Te Dismantle the Crown Wheel and Differential
Assembly

1. Ensure that the two halves of the dilferential
case have mating marks and remove the eight
wired bolts.

2. Lift off the top half of the differential case and
remove the differential spider. gears, pinions and
thrust washers.  (See Fig. 4))

To Remove the Crown Wheel from the Differential
Case

L. With the crown wheel and differential case
assembly securely held. centre punclr the upset
end of each of the twelve retaining rivegs, 1{ on
the gear side of the crown wheel.

2, Drll pilot holes into each of the twelve rivers

with a drill of approximately ! in. (3.2 mm)

diameter. using the centre punch miarks as o euide.

3lsing a deill of 3 ome (127 mmy dismerer, drill
along the pilot holes until the hardened Tuce of the
crown wheel iy reached.
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~MATING MARKS

GEAR

THRUST
WASHERS —--

Fig. 4
Assembling the Crown Wheel and Differential

Note-—Drilling the rivets completely out may
calarge the holes,

4. Drift cut the remainder of the rivel using a
drift of approximately ¥ in. (9.5 mm.) diameter.
Wheel to  the

To Reassemble the Crown

Differential Case

i. Thoroughly clean and inspect the part which
is 10 be used again, taking care to ensure that the
mating face is Tree from burrs.

2. Assemble the crown wheel to dlﬁu’enual case
with the spacers, boits and nuts as shown in
Fig. 2.

3. Tighten down the nuts evenly to a torque of
40 to 45 hs. £ (5.53 10 6.22 kg.m).

To Reassembie the Crown Wheel and Differential
Assembly

1. Position the larger part of the differential case
on the bench with the crown wheel gear teeth
facing upwards,

2. Fit a washer to the differential gear {only use
bronze type thrust washers on the Power Major
kronze or brass may be used on the Major), and
place in position in the differential case.

3. Fit a pinion and thrust washer on cach arm
of the spider and locate it in position in the
differential cuse,

4. Fita thrust washer to the remaining differen-
tal gear and place it in position on the pinions so
that the gear is in mesh with the pinions.

5. Re-locate the top part of the differential case
with the maung marks in dine, replace the eight
retwimng bolts, and tighten o a torque of 65775
fhe. fL(RUR7T037 ke, Wire the heads of the
bolty ~ecurely,

SECTION 5

To Replace the Crown Wheel and Differential
Assembly

1. Relocate the crown wheel and dilferential
assembly in the rear axle housing with the teeth
on the crown wheel in mesh with those on the
drive pinion.

2. Fit the logating studs (Tool No. PT 4063) 1o
the rear axle h()li\im_., and refit the keft-hand bull
pinion housing, together with the same thickness
of shims as were removed, and secure with two
bolts.

3. Using feeler gauges, check the backlash
between the crown wheel and drive pinion, which
should be 004 in—.018 in. (.102—457 mm.).

The backlash can be adjusted by moving the
shims that are interposed between the bull pinion
and rear axle housing, from one side of the axle
housing to the other. It must be remembered,
however, that at all times the total shim thickness
must be .016 in. (407 mm.), to ensure correct pre-
load on the differential bearings.

If the backlash is not within the limits stated
it will be necessary to remove the right-hand bull
pinion housing (adopt a similar procedure to that
detailed for the left-hand bull pinion housing), and
adjust the thickness of shims under the housing
Aanges, i.e., if the backlash exceeds 018 in. (457
mm.) removing shims from - the left-hand side and
fitting them under the right-hand side will decrease
the backlash.

If the backlash is less than 004 in. (102 mm.),
moving shims from the right-hand to the left-hand
side bull pinion housing will increase the backlash.

PRE-LOAD
GAUGE T.4062 7

~——OIL SEAL RETAINER

Fig. 5
Checking Axle Shaft Pre-Load

Pape
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hacklash ix adjusted by the transference
itowill also be necessary to check the
weivween the crown wheel and the thrust

: 4 1o Ol . €102 mm, to
clearance may be adjusted by
1 gaskels between the thrust

o
pad, w
256 mml)

adding or e

UYL

pad ¢ axle housipg o increase or decrease
the ¢ @ as reguired,

4. Position the large reduction gear in the rear
axie housing and reposition the left-hand axle
shaft, uniif the axie shaft splines enter these in the
large reduction gear,

5. Sscure the shaft 1o the gear with the castel-
fated nut. wsing the special wrench (Tool No.
T4065) and then pre-load the axle shaft bearings
to 40-43 in. Ibs, (460-318 kgam.), using the pre-
wad gauge (Tool Na. T.4062) as shown in Fig. 5.
Serwrely split pin the castellated nut.

6. Stake the axle shaft oil sear retainer to the
axie shafl housing

7. Replace the left-hand bull pinion and brake
extension housing assembly and secure with six
bolts,  Wire the boit heads securely.  The fower
two bolis also secure the brake cable conduit
support.

8. Reht the oil deflector assembly to the bull
pimon housing and secure with three bolis and
spring washers,  Check for 004 in, (102 mm.)
clearance between the oil deflector plate and the

periphiery of the crown wheel, adjust, if necessary..

by moving the plale in the elongated holes.  (See
Fig. 6.
&

SECTION &

9. Reconnect the brake cable to the left-hand
brake operating lever, repluce the clevis pin and
split pin securely.

i, Replace the hydraulic pump and secure in
position with three bolts and lockwashers,

il. Replace the vertical feed pipe in the port
in-the hydraulic-pump, ensuring that new rubber
“O7 rings are fitted to the upper and lower
grooves in the pipe.

12, Refill the axle housing with approximately
9 Imperial Gallons (10.8 U.S. Gallons, 4{ litres)
of the correct grade of oil, up to the * high 7 mark
on the dipstick.

13. Relocate the hydraulic ram cylinder on the
rear axle housing and replace the retaining bolts.

14, Reconnect the hydraulic lifting rods to the
lift arms, replace the clevis pins and secure with
split pins.

15. Replace the driver’s seat assembly and secure
in position with four bolts, spring washers and flat
washers. '

16. Replace the left-hand mudguard and foot
plate as an assembly. Reconnect the side and
rear lamp wires,

17. Replace the left-hand rear wheel and remove
the lifting tackie or jacks.

REAR AXLE SHAFTS AND HOUSINGS

To provide additional strength when extremely
heavy auxiliary equipment is mounted on the
tractor a modified axle shaft was introduced as a
production option effective with approximate
tractor number 1406540, At the same time the
axle shaft housing flange thickness was increased
from approximately .6 in. (15.2 mm.} to .8 in. (20.3
mm.).  The modified shaft s machined slightly
smaller than standard at the grease retainer loca-
tion and gives a larger blending radius into the
axle shaft flange, thus relieving stresses set-up at
this point.

To compensate for the reduction in diameter a
beuring abutment sleeve was also introduced,
together with a new grease retainer and felt.

The strengthencd axle shaft may be used as a
replacement for the previous tvpe without chang-
g the axle housings, if it is so desired. It should,
however, be remembered that the new abutment
sleeve and grease retainer assembly must also be
fitted.

The strengthened rear axle housing may also be
imlerchanged with the previous type,

LUBRICATION

Lxtensive testing has proved that a lighter grade
of oil than previously specified may be used on all
Fordson Mujor and Power Major Traclors pro-
duced since 1952
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For service the specification is as follows:—
Temperature Range  S.A.E. Viscosity Number

Above 20°F (—7°C) 30 H.D) 5 s
Below 20°F (—7°C) 20 H.D.{ °* 20W/30HD.

DIFFERENTIAL CASE BUSHES

Effective with approximate tractor number
1367376 the two parts of the differential case
assembly were fitted with bushes at the side gear
location. =

To assist the installation of these bushes in
service, it is recommended that a driver be made
locally to the dimensions shown in Figure 7.

This driver will ensure that the bush is installed
to the correct depth, i.e., with the inner edge of
the bush flush with the bottom of the chamfer
on the inside of the housing.

The bush is pre-sized and no reaming is neces-
sary after assembly, but care must be taken not
to close it in during fitting and so prevent the
gear rotating freely.

SECTION 5

" P,
~- (318 mm.)

£
| ¥ in.
(333 mm,) 2:00 in
i il (508 mm.)
|.. I .Q’ J}, -2 Kin.
e e B | (540 mm.}
—-3 4 in. {794 mm.) —

Fig. 7
Differential Case Bush Driver

Issued—July. 1959
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SECTION &

REAR TRANSMISSION

DIFFERENTIAL DIFFERENTIAL BRAKE HOUSING
PINION SPIDER
BULL PINION DIFFERENTIAL LOCK
HOUSING OPERATING PEDAL
COUPLING 7,
SPRING mﬂ
\ !Il\ {‘ R
1@
» o
I N
7 OPERATING ROD
= RETURN SPRING
DISC BRAKE
DIFFERENTIAL
SIDE GEARS
DIFFERENTIAL LOCK DIFFERENTIAL LOCK RIGHT HAND BULL
COUPLING OPERATING ROD PINICN SHAFT
L
Fig. 8
Differential Lock

Although the basic gear train function is unchanged,
considerable redesigning of the rear transmission
differential has taken place to enable a locking device
to be incorporated (see Fig. 9) and the opportunity
has been taken to generally strengthen the differential
components. At the same time the bull pinion
extension housings have been discontinued as the disc
brakes fitted to the Super Major are mounted directly
onto the side of the transmission housing.

Transmission Housing

A new rear transmission housing, incorporating a
modified top flange to locate the hydraulic lift inlet
and exhaust pipes, is used on the Super Major. The
overall dimensions and mounting points have, how-
ever, been retained and the new housing can, there-
fore, be used on previous Major tractors.

Differential Lock

Where conditions occur whereby one rear wheel
encounters a soft patch, without a differential lock
this wheel will have a tendency to spin, nearly all the
drive being taken to this wheel and relatively little to
the other wheel, with the result that the tractor is
either considerably slowed down or comes to 2 com-
plete halt,

The differential lock fitted to the Super Major
overcomes this disability and enables additional
traction to be obtained from the wheel which is on
firm ground, thus enabling the tractor to pull through
the soft patch.

Issued—October 1960

The differential locking arrangement is illustrated
in Fig. 8, and consists of an externally splined sliding
coupling locating in the internal splines of the right-
hand differential side gear. The coupling is of
sufficient length to enable engagement to be also made
with the internal splines of the left-hand differential
side gear when it 1s moved axially by a foot pedal
mounted on the right-hand disc brake cover.

A spring loaded plunger, passing through the
central bore of a new type right-hand bull pinion
shaft, connects the sliding coupling with & cam which,
in turn, is connected to the foot pedal.

In operation, depression of the foot pedal rotates
the cam and moves the plunger and sliding coupling
to the left, thus locking the left- and right-hand
differential side gears together. The differential
gears and pinions are then unable to rotate indepen-
dently and the drive is thereby equally distributed to
both rear wheels.

If the splines of the coupling and left-hand side
gear are not completely aligned when the foot pedal is
depressed, engagement will not take place immedi-
ately, but the operating plunger will continue to move
to the left thus compressing the coupling spring
(Fig. 8). This spring remains in compression until
the splines on the relative parts are aligned, when it
will automatically move the coupling into engagement
with the left-hand side gear.

Page 7
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SECTION 5

CURRENT TYPE

PREVIOUS TYPE

Fig. 10
Crown Wheel and Differential Assembly with Right-hand Casing Removed

Differential Assembly

Quite apart from the locking device a completely
new differential assembly (Fig. 10}1s used on the Super
Major, none of the parts being interchangeable with
those used on previous Major tractors. Generally
speaking, every component is larger than its counter-
part on the previous Major and, in addition, the
number of teeth on the side gears has been changed
from 20 to 16, and those on the pinions from 11 to 9.

To compensate for the increased overall width of
the differential casing the supporting taper roller
bearings have been decreased in width but increased
in diameter, necessitating new bull pinion housings
to accept the new bearing cups.

Crown Wheel

The new crown wheel (larger internal bore to suit
the Super Major differential case, but with the same
number of gear teeth as previously used) is secured to
the left-hand differential casing by twelve self-locking
bolts—as against the previous rivetted method of
retention. The larger diameter differential casing
flange has also necessitated a modified crown wheel
thrust pad.

Bull Pinions and Final Reduction Gears

The introduction of disc brakes, still operating en
the bull pinion shafts but fitting directly onto the
transmission housing, has obviated the necessity of
fitting brake extension housings and, in consequence,
the bull pinion shafts are shorter than those previously
used, also the right-hand shaft is hollow to accept the
differential lock operating rod.

Each bull pinion shaft is now supported at its centre
by a bearing within the bull pinion housing and at its
mnner end by the differential side gear.

Issued—October 1960

Changes in tooth form of the large reduction gears
mean that the Super Major parts are not inter-
changeable with those previoushy ve

Lubrication

To provide improved lubrication of the drive
pinion bearings, a new scraper and trough assembly
(sce Fig. 11} collects oil from the periphery of the
crownwheel and directs it into the drilled passage in
the front wall of the transmission housing, where it is
fed into the space between the drive pinion taper
roller bearings.

I

Ol Seraper and Trough

Page §
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The new scraper assembly locates in the same
posicion as the scraper, box and oil pipe previously
used to feed oil t the differential. The latter
assembly is not required on the Super Major as the
larger ““ windows ” incorporated in the new differen-
tial casings permit oil, forced from between the crown

~ wheel and pinfon teeth, to be fed directly into the
differential components.

REPAIR PROCEDURE

To Remove the Left-Hand Bull Pinion Shaft

1. Disconnect the battery and the wiring, to the
ieft-hand side and tail jamp.

Z. Dvsconnect the clutch pedal return spring.
Remove the four bolts securing the platform to the
piatform bracket and brake housing, the bolt securing
the fender to the platform bracket, and the two
fender mounting bolts.  Remove the fender and
platform as an assembly.

3, Remove the lefi-hand brake cover, disconnect
the brake actuating linkage and remove the brake
¢ises and actuating plates assembly from the brake
housing.

4, Remove the six sclf-locking bolts securing the
brake housing to the rear transmission housing, and
withdraw the brake housing taking care not to disturb
the bull pinion housing and shims during this
eperation.

5. Remove the oil baffle from the bull pinion shaft
bearing, and withdraw the bull pinion shaft from the
bull pinion housing, once again taking care not to
disturb the bull pinion housing and shims,

Fig. 12
Replacing Brake Housing

Fage 10

SECTION &

To Replace the Left-Hand Bull Pinion Shaft

1. Insert the bull pinion shaft and bearing into the
bull pinion housing, ensuring that the bearing con-
tacts the shoulder within the bull pinion housing.

2. Replace the buil pinion shaft oil baffie.

3. Fit the two bull pinion housing locating studs
(Tool No. PT.4063) and replace the brake housing
(see Fig. 12), tightening the six self-locking bolis to a
torque of 55-65 1b./ft. (7.61-8.99 kg.m.).

4, Replace the brake inner friction disc, actuating
plates assembly, outer friction disc and brake housing
cover then re-connect the brake actuating linkage.

5. Replace the platform and fender assembly and
the clutch pedal return spring.

6. Reconnect the wiring to the tail and side lamp
and re-connect the batrery.

7. Adjust the brakes as described in the Super
Major Supplement Section 8.

To Renew the Left-Hand Bull Pinion Shaft
Bearing

1. Remove the left-hand bull pinion shaft as
previously described.

2. Remove the bearing retaining circlip, and drive
the bearing from the shaft using a svitable diift
located between the teeth of the bull pinion.

3. Fit a new bearing to the bull pinion shafi and
secure the bearing in position by means of a new
circlip.

4. Replace the bull pinion shaft as described above.

To Remove the Right-Hand Bull Pinion Shaft
and Differential Lock Assembly

1. Disconnect the battery and the wiring to ihe
right-hand side and tail lamp.

2. Remove the four bolts securing the platform to
the platform bracket and brake housing, remove
the bolt securing the fender to the platform
bracker and the two bolts securing the fender to
the rear axle housing. Remove the fender and
platform as an assembly.

3. Remove the brake cover and differential lock
operating pedal assembly, disconnect the brake
actuating linkage and remove the brake discs and
the actuating plates assembly from the brake
housing.

4. Remove the six brake housing retaining bolts and
withdraw the brake housing, taking care not o
disturb the bull pinion housing and shims during
this operation. Remove the oil baflle from the
bull pinion shaft bearing.

5. Withdraw the bull pinion shaft and differentisl
lock assembly once again taking care not to i
the bull pinion housing.
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DIFFERENTIAL LOCK
COUPLING

BULL PINION SHAFT

Fig. 13
Differential Lock Coupling Spline
Alignment

To Replace the Right-Hand Bull Pinion Shaft
and Differential Lock Assembly

1. Align the splines of the differential lock coupling
with the splines on the inner end of the bull
pinion shaft as illustrated in Fig. 13. Insert the
bull pinion shaft and differential lock assembly
into the bull pinion housing so that the differential
lock coupling and the end of the bull pinion shaft
engage with the right-hand differential side-gear.

SECTION 5

2. Replace the bull pinion shaft bearing oil baffle.

3. Fit the two bull pinion housing locating studs
(Tool No. PT4063) and replace the brake housing,
tightening the six self-locking bolts to a torque
of 55-65 Ib./ft. (7.61-8.99 kg.m.).

4. Replace the brake discs, actuating plates assembly
and brake housing cover and reconnect the brake
actuating linkage and differential lock operating
pedal assembly.

5. Replace the fender and platform assembly,
reconnect the wiring to the side and tail lamp and
reconnect the battery. -

6. Adjust the brake as described in the Super Major
Supplement Section 8.

To Dismantle the Right-Hand Bull Pinion
Shaft and Differential Lock Assembly

1. Remove the bull pinion shaft and differential
lock assembly as described on page 10.

2. Remove the split pin and castellated nut from the
inner end of the differential lock operating rod and
remove the differential lock coupling, coupling
spring and thrust washer.

3. Withdraw the operating rod and return spring
from the bull pinton shaft.

4. Remove the bull pinion shaft bearing retaining
circlip and drive the bearing from the shaft by
means of a suitable drift.

To Reassemble the Right-Hand Bull Pinion
Shaft and Differential Lock Assembly

The illustration, Fig. 14, shows an exploded view
of the bull pinion shaft and differential lock assembly.

COUPLING WASHER

s

COUPLING
SPRING

BULL PINION SHAFT

RETURN e OPERATING
SPRING ROD
joars

Fig. 14
Bull Pinion Shaft and Differential Lock Assembly

Issued—October 1960
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1. Replace the bull pinion shaft bearing and fit a new
bearing retaining circlip.

2. Fit a new “ 0" ring to the outer end of the
operating rod and insert the return spring and
operating rod into the bull pinion shaft.

3. Replace the thrust washer, coupling spring and
coupling on the inner end of the operating rod.

4. Replace the castellated nut to retain the coupling
and, by means of this nut, adjust the protrusion
of the differential lock operating rod from the
outer end of the bull pinion shaft to 1.30-1.32 in.
(33.02-33.53 mm.) as illustrated in Fig. 15,

5, Fit a new split pin to lock the castellated nut at
the end of the operating rod, ensuring that the
split pin does not project beyond the end of the
coupling.

6. Replace the bull pinion shaft and differential lock
assembly as described on page 10.

To Overhaul the Differential Lock Operating
Pedal

1, Remove the brake housing cover and differential
lock operating pedal assembly.

2. Remove the two bolts sccuring the operating
lever cover plate and remove the cover plate.

3. Drive the pin from the cross shaft retaining
collar and remove the collar.

{. Slacken the locking nut and remove the grub
screw from the operating pedal.  Withdraw  the
operating pedal and cross shaft, and remove the lever.

5. Drive out the pin sccuring the pedal to the cross
shaft and remove the pedal from the cross shaft.

6. Inspect the cross shaft bearing bushes and fit
new bushes if necessary.

7. Tit the pedal to the cross shaft ensuring that the
pedal is fitted to the correct end of the shaft.  This
may be checked by noting the position of the dimple
in which the grub screw locates.

8. Inscrt the cross shaft into the front bearing and
position the operating lever so that the shaft may be
passcd through the lever and lever bearing.

9. Replace the grub serew and lock nut to secure
the lever to the cross shaft.

10. Replace the locking collar and fit a new pin to
sccure the collar to the shaft.

11.  Replace the operating lever cover plate.

12, Replace the brake housing cover and differential
lack operating pedal assembly to the brake housing,
and sccure by means of the seven bolts and spring
washers.

To Remove a Rear Axle Shaft

1. Disconnect the battery and wiring to the tail
lamp.,

Page 12
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BULL PINION
SHAFT

DIFFERENTIAL LOCK
OPERATING ROD -

(33-:02 mm.)

(31353 mm.) " 132 1in.
Fig. 15
Differential Lock Operating Rod
Adjustment

2. Remove the rear transmission housing top cover
plate and seat, or if hydraulic power lift is fitted,
remove the hydraulic lift top coyer and lifting
rods.

3, Jack up the rear of the tractor and remove the
appropriate rear wheel.

4. Lift the edge of the rear axle shaft oil seal retainer
at the threc points where it is peened over into
the groove in the rear axle shaft housing.

5. Remove the split pin and castellated nut sccuring
the final reduction gear to.the rear axle shaft,
support the final reduction gear and withdraw the
rear axle shaft from the axle shaft housing.

To Replace a Rear Axle Shaft

1. Support the final reduction gear with its bearing
cone located in the bearing cup at the inner end
of the rcar axle shaft housing and insert the axle
shaft complete with bearing, oil scal and oil seal
retainer inte the axle housing. Engage the
splines on the rear axle shaft with the splines in
the final reduction gear.

2. Replace the final reduction gear retaining nut
(left hand thread), initially tightening the nut
until there is no end-float on the shaft,

To adjust the rear axle shaft bearing preload it
is necessary to remove the bull pinion shaft as
described on page 10. Locate the preload gauge
(Tool No. T.4062) on two of the whecl retaining
bolts and by means of the final reduction gear
retzining nut, adjust the bearing preload to 45 Ib.
in. (6.23 Kg.m.).
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Replace the split pin to secure the final
reduction gear retaining nut and “* stake ™ the oil
seal retainer, at diametrically opposite points, into
the retaining groove in the axle shaft housing.

Replace the wheel and remove the jack.

. Fit a new gasket to the top face of the rear trans-

mission housing and replace the rear transmission
housing top cover or hydraulic lift top cover and
lifting rods if fitted.

Replace the seat, connect the wiring to the tail
lamp and reconnect the battery.

To Renew a Rear Axle Shaft Outer Bearing

1.
2.

Cone or Oil Seal
Remove the rear axie shaft as described on page 12,

Insert the “ U™ shaped portion of the bearing
remover {Tool No. T.4061), behind the bearing
cone; it will be necessary to distort the oil seal
retainer in order to position the tool correctly.
Withdraw the bearing from the shaft, taking care
that the side reds of the tool are not allowed to
twist during this operation.

3. Remove the oil seal and retainer from the shaft.

4, Fit a new oil seal and felt to a new oil seal retainer

and locate the retainer on the shaft.

Draw the new bearing cone onto the shaft using
Tool No. T.4059.

Replace the rear axle shaft and adjust the bearing
preload as described on page 12.

To Remove the Final Reduction Gear

1.

If HP.L. is fitted, drain the oil from the rear

transmissien housing and remove the hydraulic:

lift top cover and hydraulic purp as described in
the Super Major Supplement Section 6.

Remove the rear axle shaft as described on page
12.

. Lift the final reduction gear from its location in

the rear transmission housing.

To Replace the Final Reduction Gear

1.

3.

Support the final reduction gear within the rear
transmission housing with the bearing cone
located in the bearing cup in the rear axle shaft
housing,

. Replace the rear axle shaft as 'described on page

12.
Replace the hydraulic pump, if fitted, before

replacing the hydraulic lift top cover.

To Remove a Rear Axle Shaft Housing

1.

%

Drain the oil from the rear transmission housing
or lower the oil level until it is below the rear axle
shaft housing.

Remove the rear axle shaft as described on page
12,
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Disconnect the check chain from the check chain
bracket and remove the fender.

Remove the rear axle housing retaining bolts and
withdraw the axle housing from the rear trans-
mission housing.

To Replace the Rear Axle Shaft Housing

L.

Fit the two rear axle housing locating studs
(Tool No. CT.6076), to the rear transmission
housing, fit a new gasket and replace the rear axle
shaft housing.

Replace the rear axle shaft and adjust the bearing
preload as described on page 12.

Replace the fender and connect the check chain
to the check chain bracket.

Fill the rear transmission housing to the correct
level with the appropriate grade of oil.

To Renew the Rear Axle Shaft Housing Bearing

1.

Cups and Final Reduction Gear Bearing Cone

Remove the rear axle shaft and rear axle shaft
housing as described on page 12.

Locate the split adaptors T.4060-1a behind the
final reduction gear bearing cup and withdraw the
bearing cup using main tool No. T.4060.

. Remove the axle shaft bearing cup using split

adaptors T.4060-1b and main tool T.4060.

Fit new rear axle shaft and final reduction gear
bearing cups using tool No. T.4055. The
bearing cups may be fitted simultaneously using
this tool.

Remove the final reduction gear from the rear
transmission housing.

7o

/
BEARING ~/

Fig. 16
Removing Final Reduction Gear Bearing

Page i3




SUPER MAJOR SUPPLEMENT

6. Remove the bearing cone {rom the final reduction
gear using the three clawed bearing remover
{Teal No. T.4056), as illustrated in Fig. 16.
Before removing the bearing ensure that the claws
of the tool are correctly located behind the bearing
in order to aveid damage to the tool.

7. Fit a new bearing cone to the final reduction gear
using the bearing replacer adaptor T.4057 with
the 550 handle.

8. Replace the final reduction gear within the rear
~rransmission housing. -

g, Replace the rear axlc housing and rear axle shaft
as described on page 12.

To Remove the Crown Wheel and Differential
Assembly

1. Remove the left-hand bull pinion shaft, right-
hang bull pinion shaft and differential lock assembly
and the left-hand final reduction gear.

2, Remove the ail scraper and trough from the left-
hand bull pinion housing,.

3. Remove the three bolts which retain the crown
wheel thrust pad and withdraw the throst pad.

4. Remove the hydraulic oil feed pipe, return pipe
and filter, if fitted, as deseribed in the Super Major
Supplement Scction 6.

5. Support the crown wheeland differential assembly
and withdraw the Iefi-hand bull pinion housing and
shims.

6. Lift the crown wheel and diflerential assembly
from fhe rear transmission housing,

To Replace the Crown Wheel and Differential
Assembly

1. Uit the two bull pinion housing locating studs

{Tool No. P'T.4063) to the lefr-hand side of the rear

trinsmission housing,

2. Fit the bull pinien housing shims over the
focating studs.  Bnter the inner end of the bull
pinion housing into the rear transmission housing.

3. Support the crown wheel and differential assem-
biy with the right-hand differential case bearing cone
Jocated in the bearing cup in the right-hand bull
pinon housing and slide the left-hand bull pinion
housing into position to cngage the left-hand
differential bearing cup with the bearing cone.

1. Securcly bolt the left-hand and right-hand bull
pinion heusings to the rear transmission housing and
checie the backlash between the crown wheel and
drive pinion by means of a fecler gauge inscrted
between the teeth,  The specified backlash is .004-
18 102~ 0057 mm).

5.1l necessafy, adjust the position of the crown
wheel and ditferential assembly to bring the backlash
wothin the specified limits,  Adjustment of the back-
i achicved by repositioning the shims behind
»enges ol both bull pinion housings.  Note that
sl thickness of shims should at all nmes be

SECTION §

.016 in. (.406 mm) in order to maintain the correct
preload on the differential case bearings.

6. Replace the crown wheel thrust pad and check
that the clearance between the thrust pad and the
crown. wheel is within the specified limits of 004~
014 in. (.102—.356 mm). Adjustment of this cleat-
ance is effected by varying the number of gaskets
behind the fange of the thrust pad.

7. Replace the oil scraper and trough and adjust the
clearance between: the scraper and the crown wheel
to .004 in. (.102 mm).

To Dismantle the Crown Wheel and Differential
Assembly

1. Remove the crown wheel and differential assem-
bly as previously described.

2. Inspect the differential casing to ensure that both
halves of the casing have mating marks adjacent to
the joint face. If no mating marks arc present, the
casing should be marked before commencing to
dismantle.

3. Remove the cight wire locked bolts which secure
the right-hand half of the casing to the left-hand half.

4. Lift off the right-hand half of the casing and
zemove the right-hand side-gear and thrust washer.

5. Remove the differential spider complete with the
four pinions and thrust washers. Remove the
pinions and thrust washers from the spider.

6. Remove the side gear and thrust washer from the
left-hand diffcrential casing.

7. If necessary drive the beafing concs from the
differential casings by means of a punch located in
the holes behind the bearings.

Note that if the bearing cones afe fenewed, the
bearing cups within the bull pinion howsings should
also be rencwed.

8. If necessary, remove the twelve self=locking boits
sceuring the left-hand differential casing te the crown
wheel and withdraw the casing from the crown
wheel.

9. Inspect the differential case bushes for wear or
damage and, if necessary, renew the bushes as
described on page 15,

To Reassemble the Crown Wheel and Differ
ential Assembly

. Replace both differential case bearing concs
ensuring that they locate against the shoulder on the
differential casings.

2. Refir the lefi-hand differential case to the crowt
wheel and secure by means of the twelve self-locking
bolts, tightening the bolts to a torque of 45-55 1b./It.
{6.2-7.6 kg.m.).

3. Replace the lefr-hand throst washer and differen-
. . B - . -

tial side-gear ensuring that the thrust washer s
correctly located in its recess in the casing.
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— 550 HANDLE

~TOOL No. T. 4081

Fig. 17
Replacing Differential Case Bush

4. TFir the four pinions and thrust washers to the
spider and replace the assembly in the left-hand
differential casing.

5. Replace the right-hand side-gear and thrust
washer in the right-hand differential case.

6. Locate the sighi-hand differential casing and
side-gear on the left-hand casing with the mating
marks correctly aligned.

7. Check that both side-gear thrust washers are
located correctly. Replace, tighten and wire lock
the eight bolts securing the two halves of the
differential casing.

8. Replace the crown wheel and differential

assembly as described on page 14,

To Renew the Differential Case Bushes

1. Remove and dismantle the crown wheel and
differential assembly as previously described. Note
that it is not necessary to separate the crown wheel
and left-hand differential case.

2. Drive the damaged or worn bushes {rom the two
halves of the differenvial case taking care not to
damage the surface of the bore of the differential
casing which houses the bushes,

3. Drive the new bush into the differential casing
using Tool No. T.4081 with the 530 handle as
illustrated in Fig, 17. The bush should be driven
into position: from the inside of the differential casing
until the large diameter shoulder of the tool contacts
the machined thrust washer face of the casing.

4, Re-assemble and replace the crown wheel and
differential assembly.
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To Overhaul the Drive Pinion and Bearings
Assembly

1. Separate the engine and front transmission from
the rear transmission housing as described in
Section 3.

2. Remove the crown wheel and differential

assembly as described on page 14.

3. Before removing the pinion assembly, straighten
the tabs of the locking washer and slacken the drive
pinion locking nut, and adjusting nut using adjusting
nut wrenches (Tool No. T.4067).

4. Remove the six drive pinion housing retaining
bolts and withdraw the drive pinion and bearings
assembly from the rear transmission housing. It
may be necessary to drive the assembly frem the rear
transmission housing; this can be accomplished by
using a drift located on the drive pinion housing.
Under no circumstances should the drive pinion and
bearings assembly be driven from its location by
striking the drive pinion as this could result in damage
to the rear bearing.

5. Remove the nuts, thrust washer and lock washer
then withdraw the drive pinion and rear bearing cone
from the drive pinion housing. The front bearing
cone will then be released.

6. Withdraw the front and rear bearing cups from
the drive pinion housing using Tool No. T.4060 and
adaptors T.4060-2.

7. Remove the rear bearing cone from the drive
pinion using main Tool No. T.7000 with the clawed
ring adaptor T.7000-22.

8. Renew any parts which may be worn or damaged.
Note that if it is necessary to fit a new drive pinion it

Fig, i3
Checking Drive Pinion Bearing Pre-load

Page 15
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41l alse be necessary to fit a new crown wheel as
1ese parts are manufactured as a matched assembly.

Rearing cups and cones sheuld also be renewed as
an assembly.

9, Replace the drive pinion rear bearing cone using
tool number T.7000 with the adaptor ring T.7000-22,

10. Tit both the front and rear drive pinion bearing
- cups to the drive pinion housing using Tool No.
T.4060 and adaptors T.4060-2.

. Issert the drive pinion into the pinion housing
and replace the front bearing cone and thrust washer.

12. Replace the drive pinjon bearing adjusting nut
and position the nut so that the pinion is just free to
rotate in its bearings.  Fit 2 new locking washer and
replace the locking nut, but do not tighten the locking
fnut.

13, Fit the drive pinion and bearings assembly to
the rear transmission housing using guide studs

SECTION 5

(CT.6076 and replace the six bolts securing the

assembly 1o the housing.

14. Check the drive pinion bearing preload (see
Fig. 18) and adjust to 12-16 Jb.jin, (1.66-2.07 kg.m.)
using Tool Nos, T.4067, T.4064 and T.4065.

The drive pinion is held by the splined wrench
Tool No. T.4064 whilst adjusting the preload by

‘means of the drive pinion lock nut wrenches T.4067.

After setting the bearing preload, tighten the lock-
ing nut and again check the preload. Lock the two
nuts by means of the locking washer tabs.

15. Replace the crown whee! and check the backlash
between the crown wheel and pinion. Adjust the
backlash if necessary as described on page i4.

16. Replace the bull pinion shaft, brake assembly,
platform and rear trausmission housing cover plate,
adjust the brakes and £l the rear transmission housing
to the correct level with the appropriate grade of oil.

Page 16
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SECTION 6

HYDRAULIC SYSTEM

ADJUSTER —» ficsmiting

e S

ADJUSTER —

fu) (h)

Fig. |

(e}

Hydraulic Power Liit Unloading Valve Assemblies

Only three items on the Hydraulic Power Lift
have been affected by changes since the introduc-
tion of the Major tractor and details of these
modifications together with revised testing instruc-
tions are conlained in this section.

It is however important to note that the
hydraulic unit uses the rear transmission lubricant,
the specification of which was changed in Junuary.
T30, 1o SCALE. 20 W30 FLID. for all Major (1952
onwuards) tractors,

Unloading Valve and ¥alve Chest

Fifcctive 1007 with the Power Mujor the un-
foading valve was redesigned in order w minimise
the tendency of the vilve o 7 blow off 7 under the
application of sudden heavy loads,

The change in the valve also involved changes
i dimensions of the valve locating bore and ol
passiges in the valve chest

Filective with Fngine Noo 1362500 further
changes were made by deleting the square-headed
adjuster wnd introduciing o stop sleeve o fimit the
movenment of the valve and obviate the possbiliny

| TTITE S RTY SO AL

of the ball becoming displaced and = jamming
under the valve.

Fig. 1 shows the three types of valve which may
be encountered and the Tollowing points should
be noted:—

1. The valve assembly shown at () is still see-
viced for original type hydraulic unils, e, valve,
spring, adjuster amd shim are suitable only for the
original type unit.

The valve body is no fonger serviced and il will

be necessary 1o 1t the current type body and valve
assembly should the body require replacement.
2. The adjuster shown at thy is no longer serviced
and neither this assembly nor that shown at (¢
can be used on a previous type hydraulic unit
unless the valve chest is abo changed.

This assembly nray however be converted o the
current type by discarding the adjuster and fitling
the current stop and shims. The spring, valve and
ball are identical on (h) and {c) type assemblies
and the shims used at (h) may be modibied for use
with the () assembh providing  the  outade
dimeter ol the shime o reduced o 68 inc (17.27
[ARRS RN
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Testing the HLP.L. Unloading Valve

The unloading valve is set to open at 2000-2200
lbs.fsq in. {140.6—154.7 kg./sq. cm.} and care must
be taken that this pressure is not exceeded. When
fitting new parts or adjusting the opening pressure
of the unleading valve it is essential that pressure
testing equipment is installed so that accurate
adjustment can be made.

Fig. 2 illustrates the installation when using
approved testing equipment T.8503 and shows an
oil feed being taken from the jack tapping and
returned through the rear axle filler plug hole.
An adjustable restrictor valve is inserted in the
feed line to controf the rate of flow and a pressure
gauge is fitted to the pressure side of the restrictor
valve.

It cannot be too strongly emphasised that
absolute cleanlines is essential when carrying out
any work on the hydraulic power lift and it is a
wise precaution to rinse the parts removed in
cleaning fTuid to ensure that all traces of swarf and
dirt are removed before reassembly and to carry
out the assembly operations whilst the parts are
still wet,

Before carrying out any checks the tractor
should be operated to bring the transmission oil
up to its normal operating temperature, after
which the following procedure should be adopted.

I. Remove the jack tapping plug and install the
=T piece of the pressure testing equipment.  To
prevent excessive loss of oil, the lift arms should
be lowered before removing the jack tapping plug.

Fig 2

Fydrauiic Power Lile Pesting Fguipment

Page 2
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PREVIOUS TYPE

CURRENT TYPE

Fig. 3
Control Vaive Pistons

2. Mount the pressure gauge in the outer end of
the “T” piece and assemble the feed pipe and
restrictor valve in the right-angled leg of the * T 7
piece,

3. Remove the rear transmission filler plug and
install the rear end of the feed pipe.

4. Engage the P.T.0.
5. Fully open the restrictor valve,
6. Start the engine and run at a fast idle.

7. Hold the hyvdraufic Lift valve control laver in
the “raised” position and gradually close the
restrictor valve,  If the restrictor valve is progres-
sively closed the pressure will rise until such time
as the vnloading valve opens when the pressure
will immediately drop.  © Flick over 7 of the pres-
sure gauge needle will be very slight, providing
the valve is closed stewly and an accurate reading
will then be possibie

I the pressure s low, shims may be added
above the spring, but arbitary adjustment of this
nature should never be carried out in this manner.
Increase the pressure gradually by adding a small
number of shims cach time and always pressure
test alter gach addition & made.

Contral Valve Piston

Effective with Engine No. 1384132 the contiol
valve piston was modified to provide quicker
fowering of the It when used with light imple-
ments and trailers,

O provious units Bve graduated holes at the
inner end of the valve allowed oil 1o be relurned
from the ram cviinder during the lowering cyele,
the rate snding on the position of the contral
fever I consequenye the area of holes

i
o

pneovarsd
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The modification consisted of the machining
of an annular relief instead of the two nner holes
{sce Fig. 3) thus allowing a more rapid return
of the oil.

The maximum rate of return only was affected
by this change, the remaining three holes provid-
ing an adjustable rate in accordance with the
positioning of the control lever.

Hydraulic Single Acting Valve Coupling Kit

This kit consists of a pipe connected into the
jack tapping on the hvdraulic power lift valve
unit, the other end of the pipe being coanected to
the male half of a self-sealing coupling mounted
on a bracket at the rear of the hydraulic power
Iift ram cvlinder housing. (See Fig. 4) In this
position  the rear tapping of the self-sealing
coupling is readily accessible, allowing quick and
easy connection of hvdraolic feed pipes from
implements, tipping trailers, etc.

An adaptor is provided so that the jack tapping

on the hydraulic power lift valve unit will accept

the union nut and ferrule on the pipe assembly,
but care must be taken to make certain that the
adaptor is fitted the correct way round in the jack
tapping, i.e., chamfered inner seat outwards, thus
ensuring a good seat for the ferrule on the pipe
assembly.  The support bracket fits under the
head of one of the bolts securing the hydraulic
power Jift ram cylinder housing to the rear trans-
mission housing.  (See Fig. 4.)

Should the self-sealing coupling require atten-
tion in service, remove the locking spring and

SECTION 6

LOCKING VALVE
SPRING— SPRING !

| !

N \'\:};‘:\ : i
, R
// ;f L
VALVE i - SLEEVE
BODY — VALVE —/ ASSEMBLY
Fig. 5

Seli-Sealing Coupling

unscrew the valve from the valve body. The
sleeve assembly and the valve spring can then be
removed for inspection and replacement, if neces-
sary. When re-assembling, always use a new
“ O ring on the sleeve assembly and ensure that
the valve is fully tightened in the valve body. The
valve is retained in the body by means of a lock-
ing spring, which must be Jocated in one of the
drillings in the body and the slot in the end of the
valve (see Fig. 3) to prevent the valve from
working loose.

Fig, 4
Hydraulic Single Acting Valve Pipe and Coupling

Page 3
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SECTION 6

HYDRAULIC POWER LIFT

GENERAL DESCRIPTION

The hydraulic power lift fitted to the Fordson
Super Major offers a choice of operating control
enabling either Qualitrol (constant draft) or Position
Control (constant depth or height) to be selected
according to the work being undertaken and the
ground conditions encountered.

An auxiliary control plate is fitted as standard
equipment to facilitate operation of remote rams and
incorporated in the auxiliary plate assembly is a flow
control device enabling the rate of hydraulic work to
be adjusted irrespective of engine speed.

“Live” hydraulics are automatically available
when a ““ Live ” power take-off (optional equipment)
is fitted, and gives the advantage that the tractor may
be stopped or gear changes carried out without
affecting the operation of the hydraulic system.

Hydraulic Lift Linkage

With the introduction of the new hydraulic system
for the Fordson Super Major the layout of the rear
linkage has been modified and it is no longer necessary
to use the two position lower links to improve weight
transference under arduous conditions, This option
will,  however, continue to be supplied through
service for previous production tractors.

The new linkage is readily convertible to suit
cither Category 1 or Category 2 implements, the
necessary conversion parts being supplied as standard
equipment with all Super Major tractors. The lower
link end swivel balls are removable and the Category 2
balls fitted to the lower links during production can
be replaced by the smaller pair supplied with the
tractor. Similarly, the top link can be fitted with an
alternative rear end picee, again the Category 2 end
being fitted in production and the alternative Category
I part being supplied with the tractor.

A heavy duty check chain bracker is now ficted as
standard to all Super Major Tractors, either
heavy duty or standard check chains being fitted as
requested and the lower links being drilled to take
cither chain. The check chain shackles incorporate
two holes to allow the lift arms to be swung closer or
further apart according to the different size of
implemient in use.  Only heavy duty check chain
brackets, with either single or double holes, will be
supplied in service and can be used for replacement
of all previous brackets including heavy duty and
standard single hole and heavy duty and standard two
position brackets, When replacing a previous type
standard bracket (three bolt fixing) with a current
heavy duty bracket (four bolt fixing) it will not be
necessary to fic the extra bolt.

The automaric clutch release previeusly used is
fnot suitable for current production tracters mainly
duc to the changes to the top link pivor bracket. A
new nstallation has been released for use with the
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new hydraulic system and details of this will be issued
as separate information. This unit is normally only
used under arduous conditions and has therefore only
been released with Category 2 ball ends in the top
link,

Top Cover Assembly

Qit is fed, under pressure from the pump, via a
feed pipe to a flange at the top of the transmission
casing and from here into drillings in the top cover
assembly.

The top cover acts as a housing for the control

linkage and has attached to it the lift cylinder assembly

which acts as a combination of valve chest and ram
cylinder housing, and also the auxiliacy service and
flow control plate assembly.

Fitted in the top cover is a check valve, the purpose
of which is to stop the return of oil from the ram
cylinder when the implement is in the transport
position, and also a pressure relief wvalve which
protects the hydraulic system from damage should
an attempt be made to lift an excessive load.

Flow Control Device

Under certain conditions of operation it is prefer-
able to be able to control the rate of flow of vil to the
ram cylinder or auxiliarics. When ploughing for
instance, only a slow ail feed is required, whereas
when using auxiliarv cquipment such as front end
loaders a fast rate is somctimes required, On the
Super Major a flow control device is incorporated in
the auxiliary scrvice plate assembly which allows such
control to be applicd. Incorporated in the control
unit is a restrictor which locates in the main feed
from the pump thus when the control knob is
screwed “out” the control unit and hence the
restrictor is rotated and greater restriction is applicd
to the flow of oil, and vice versa, The limiting
position cither way is indicated by the marking < F”
{fast or maximum flow) and “ S ”* (slow or minimum
flow) on the auxiliary control housing.

The pump side of the restrictor is conneeted to the
front face of a control valve whilst a branch drilling
on the lift (or auxiliary service) side connects with
the rear face of the valve.  Qil passing the flow
control valve restrictor cxperiences a slight pressure
drop due to the restriction to flow, therefore oil at
full pressure is fed to the front face of the (low control
valve plunger and oil at reduced pressure to the rear
face of the plunger. If the pressure difference is
sufficient to overcome the pressure of the flow
control valve spring, the plunger will move and
allow oil from the high pressure side of the restrictor
to bleed-ofl into the transmission,  The amount of
oil which is bled-off will depend on the pressure
diflerence berween the two faces of the flow control
valve plunger, this diffcrence being in direct relation
to te position of the flow control valve restrictor.

Yage §
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The rate of oil flow to the ram cylinder or auxiliary
service can therefore be controlled by the operator
within the design range of the flow control device
merely by setting the flow control in the reguired
position.

A further feature of the unit is that regardless of
the position st which the flow control is set, when the
main control lever is moved to the top of the quadrant
the quadrant lever will operate the linkage to the
flow control unit, moving it to the *“ Fast  position
so that a quick raise of the implement can be effected.

The correct rate of flow will depend on the
implement, speed of operation, operating conditions
etc., and the optimum position for any particular
unit can only be found under actnal operating
conditions.

Operating the Auxiliary Service Control

Before operating the auxiliary service control it is
recommended that Qualitrol is selected, ie. the
selector lever is placed in the upward position. If the
auxiliary service control knob is then pulled out the
ram cvlinder circuit will be isolated and oil will be
directed to the auxiliary ram when the control lever
is moved to the top of the quadrant.

As the lever is moved up the quadrant it will move
the flow control valve restrictor, via the linkage, to
the maximum flow position. If, however, the lift
arms are already fully raised the control valve will
be held in the neutral position by the ram piston
and it will be necessary to move the control lever
beyond the top stop in the quadrant to achieve a
raise. Before the control lever can be moved to this
position it will be necessary to move the spacer from
behind the control lever as if the spacer is not moved
the flow control valve linkage wﬂF prevent the lever
being moved beyond the top stop.

Lift Cylinder Assembly

The lift cylinder contains a piston, connected by a
connecting rod and ram arm to the cross-shaft, the
outer ends of which are splined to the lift arms. A
safety valve is located in the front end of the cylinder
10 obviate damage should shock loads be imposed, as
for instance when carrying heavy implements over
rough ground.

Conirol and Unloading Valves

The control and unloading valves operate in bushes
in the valve portion of the lift cylinder and control
the flow of oil to and from the tam cylinder.

The unloading valve, which is of the shuttie type
is operated solely by oil pressure on its front and
rear faces, the effective pressure and hence movement
of the unioading valve depending on the position of
the control valve.

The control valve is connected via an adjustable
link and an acruating lever to a cross-shaft ro which
is attached the main control lever. A spring is
locared i front of the control valve so that the valve
is always held as far to the rear as 15 permitted by the
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valve actuating lever. The valve has three positions,
“neutral 7 at mid-travel, ““raise” when pushed
forward and ““lower ” when moved to the rear,

The hydraulic valve action is later described in
more detail but briefly when moved forward a small
distance, it directs oil to the front of the unleading
valve causing the latter to move to the rear thus
shutting off the neutral passages. Oil under pressure
is then supplied to the ram cylinder (thus raising the
lift erms) or to the auxiliary service (to operate
auxiliary rams). When moved rearwards the valve
allows oil to exhaust from the ram cylinder or
auxiliary circuit thus lowering the lift arms or auxiliary
equipment at a rate depending jointly on the distance
the vuéve is moved from tieutral and the weight being
carried.

To study the valve operation under all conditions,
it is first necessary to understand the forces that can
act on the actuating lever which moves the control
valve and this is best dealt with by explaining the
operation of the system. '

LINKAGE OPERATION UNDER QUALITROL

Qualitrol is designed for use with implements such
as ploughs on soils of undulating or variable type.
It enables the optimum draft for. the implemeat to
be selected and the implement will then continue to
operate at a depth corresponding to this draft. If
hard soil is encountered, or the iminle:nent tends to
increase its workine depth, the contro! valve linkage
will automatically raw: the implements until it is
again working at the pre-determined draft. Con-
versely, if the implement encounters softer soil or
tends to rise out of the ground the draft will be
decreased and the implement automatically lowered,

Qualitro! is obtained by placing the selector lever
in a vertical position, such action making the position
control linkage inoperative.

When operating, movement of the actuating lever
and consequently the control valve is governed by
the position of two pivots,

{a) The top of the actuating lever :~~the position of
which 1s controlled by movement of the main control
lever within its quadrant.

(5) The qualitro! fork :—the position of which is
varied in accordance with the compressive forces on
the top link. Soil resistance acting on the implement
is transferred through the top link, the rocker and the
main spring onte the qualitrol plunger which in turn
is connected to the fork. Any compressive force
from the implement is resisted by the mairi spting,
the amount of compression being registered as
forward movement of the spring plunger. This
movement is further transmitted by the qualitrol rod
through the qualitrol override spring and fork onto
the actuating lever pin. It should be noted that the
qualitrol rod is free to slide through the fork, com-
pression of the spring taking place only when (—

{a) The control valve is already fully forward against
its end stop, in which case the spring will com-
press to prevent damage.
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SUPER MAJOR 3UPPLEMERT

() The lift arms are in the fully raised position and
the ram piston emerges from the ram cylinder forcing
the sctuating lever reerwards and thus placing
the main conirol vaive in neutral.

Lowering into Work under (Jualitrel

Wien the quadrant lever is pushed down the
quadrant the top of the actuatng lever is moved
forward, The lever will pivot about the qualitrol
fork and the bottom end will in consequence move
rearwards placing the contrel valve in the lowering
position.

The implement wili then drop into work and
continue to drop until a sufficiendy high force operstes
through the top link to push the qualitrol fork and
actuating lever forward and place the control valve in
neutral. The lower the lever s placed in the quadrant
the greater the depth at which the implement will
work.

Operation in Work In Qualltrol

Assuming that the implement has now reached the
required depth corresponding to the required draf,
the main control spring will be partially compressed,
and as long as the implement draft remains constant
the control valve will rernain in neutral and no further
change in deptiz will take place.

As soon as an increase in draft occurs a resultant
increase in compression of the main control spring
takes place, the effect of which is transferred through
the qualitrol linkage ro move the control valve into
the rzising position, Qi then flows to the ram
cylinder and the implement rises untii the draft
decreases 1o the amount previously obtained, thus
aliowing the main control spring to expand fo its
former position and the control valve to be moved
back o the neurral position.

Conversely, a decrease in draft allows the main
contrel spring to expand and the control valve to
move to the lowering position, whereupon the weight
and suck of the implement carries it to a greater
depth. The dreft is thus incressed to that previously
obtained and the control valve again moves back to
the neutral position.

By making these slight corrections, therefore, the
hydraulic system sutomatically adjusts itself to
maiptain a constant draft at the implement.

Raising under Qualitrel

Raising the main control lever will move the top
end of the valve actuating lever rearwards and the
lever will pivot around the qualitrol fork, moving the
control valve forward into the “ raising ™ position,

When the lift arms reach the fully raised position
the ram piston skirt will contact the zctuating lever
pin and automatically move the conrrof valve into
neutral.

Raising can be stopped at any intermediate position
by moving the control lever dewnwards slightly, from
the top of the guadrant thus allowing the control
valve to move to the neutral position.

Page 10
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LINKAGE OPERATION UNDER POSITION
CONTROL

Rosition control, which is selected by placing the
selector lever in the horizontal position, is designed
for use on fairly level ground, with no wide variations
in soil resistance, and enables the working depth of
the implement to be pre-set. For all practical pur-
poses, accurate work at constant depth can be achieved
and position control is, therefore, particulasly suited
to implements such as weeders, steerage hoes, down
the row thinners etc. Itis also suitable for implements
such as sprayers which require to be worked at a
fixed height sbove the ground.

Placing the seiector lever in the horizontal position
brings the special position controi linkage, berween
the servo cara on the ram arm and the control valve
actuating lever, into operation. Under these condi-
tions the qualitrol fork no longer acts as a pivot point
for the actuating lever but is replaced by the machined
pad, adjacent to the gualitrol fork, on the rear face
of the actuating lever,

Lowering into Work

Lowering of the lift arms is effected by moving the
control lever down the quadrant. Whereas in
Qualitrol the implement is lowered to the ground
almost as soon as the control lever is moved away
from the fixed stop at the upper end of the quadrant,
in position control the implement is lowered an
amount directly proportional to the movement of the
control lever.

As the control lever is moved down the quadrant
the top end of the actuaring lever will be moved
forward, pivoting around the position control rod, -
so that the bottom end moves rearwards and allows
the control valve to move into the lowering position.

As the Jift arms drop the serve cam will move the
positon control arm roller, spring and rod forward
until ihe control valve spring is compressed and the
comtrol valve is moved into neutral. The fnal
position of the implement will depend upon the
positioning of the control lever, this setting the pivot
point for the actuating lever~~the lower the contro!
lever is placed in the guadrant the greater the
distance the lift arms will drop before the servo cam
moves the control valve into neutral,

Operation in Work

If & soil-engaging implement tends to be forced out
of the ground by an obstruction: the weight and suck
of the implement will cause it to return to its pre-set
depth as soon as the obstruction is passed.

If the lift arms fail, due for instance to oil
leakage from the ram cylinder, the servo cam is
rotated and, as the cam is in contact with the position
control roller such movement is transmitted via the
position centrol spring and guide to the position
control block and rod.  As the rod moves forward it
also moves forward the valve actuating lever and
places the control valve in the raising position. An
autematic correction is therefore made.
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SELECTOR LEVER

MAIN CONTROL LEVER ———-fj\‘

MAIN CONTROL
SPRING PLUNGER

QUALITROL
FORK

QUALITROL LINK

CONTROL VALVE QUALITROL OVERRIDE

SPRING
CONTROL VALVE ACTUATING LEVER PISTON STOP PIN
Fig. 9 Qualitrol Linkage—Lowering
i MAIN CONTROL LEVER SELECTOR LEVER ,

HMAIN CONTROL
SPRING
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MAIN CONTROL
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QUALITROL QUALITROL LINK

FORK
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NTROL VALVE
e SPRIMG
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CONTROL YALVE ACTUATING LEVER

Fig. 10 Qualitrol Linkage—Raising in Work
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MAIN CONTROL POSITION CONTROL ARM
LEVER

POSITION CONTROL ARM ROLLER

RAM ARM
SERVO CAM

SELECTOR
LEVER

;
el Bl s L

O

POSITION CONTROL SPRING

CONTROL VALVE POSITION CONTROL BLOCK

CONTROL VALVE ACTUATING LEVER POSITION CONTROL ROD

Fig. 11 Position Control Linkage—Lowering
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CONTROL VALVE POSITION CONTROL BLOCK

CONTROL VALVE ACTUATING LEVER ~— POSITION CONTROL ROD

Fig. 12 Position Control Linkage—Raising
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Raising

Raising the main control lever will move the top
of the actuating lever rearwards, pivoting it about the
position contro! rod and moving the lower end
forward and the control valve into the raising
position. '

As the lift arms raise the servo cam will rotate,
presenting 2 lower point on the cam to the position
control linkage. When the required height is reached,
as set by the positioning of the main control lever,
the servo cam will have reached a position where it
aliows the position control linkage to move rearwards
sufficiently for the contrel valve to be moved-into the
neutral position.

If the main control lever is moved up to the fixed
stop at the upper end of the quadrant the 1ift arms
will continue to raisc until the ram piston skirt
emerges from the cylinder, contacts the actuating
lever pin, and automatically moves the leyer rear-
wards, so allowing the control valve spring to move
the control valve into neutral.

HYDRAULIC LIFT OIL FLOW

The oil flow diagrams, Figs. 13, 14 and 15, show
schématically the oif flow through the system, the oil
flow being identical whether Qualitrol or Position
Control is in operation.

0Oil Flow in the Neutral Position

The control valve is returned automatically to the
neutral position after the desired depth or height s
reached and also after a correction is made in
operation.

The hydraulic pump supplics oil to the lift cover
where it passes through drillings to the pressurc
relief valve chamber and then to the flow controf
resivictor,  Qil s therefore being fed at pump
pressure to the froat face of the flow control valve
and at slightly reduced pressure, due to the pressure
drop across the restrictor, to the rear face of the flow
control valve via a small drilling. Due to the
difference in pressure, which will be in rclation to
the position of the restrictor, the flow control valve
will move and allow oil to bleed off from the high
pressure side and cxhaust via the exhaust oif pipe
and filter.

The oil then flows via the cheek valve passage into
passage A, passes around an annular groove in the
unleading vaive bush and enters the unloading valve
chamber where it acts on the rear face of the un-
leading valve, moving the valve forward.  Any cil in
front of the valve is forced by this movement through
passage “ 1D 7 and drillings in the control valve to the
control valve spring chamber © G, fromy where it
leaks away into the iransmussion housing.

Ot from passage < B 7 passes into, and is trapped in,
the unloading vaive rcar bushing until, as the un-
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loading valve moves forward, passage ¢ G is opened
and the oil passes along it, by-passing the check
valve, It is then directed through the auxiliary
service plate back to the Jift cover and then, via the
exthaust pipe and filter, into the main rear transmission
lubricant.

0il Flow in the Raising Position

Oil passes from the pump through the lift cover
and flow control device to the check valve chamber
as before. .

As the control lever is moved to the raise position
and the control valve moves forward, a passage is
opened leading from the rear to the front face of the
unloading valve. The same movement scals off the

spring chamber in front of the control valve and

prevents oi! being exhausted from this point.

Oil therefore flows through passage ‘A’ into the
rear of the unleading vaive chamber and is then able

‘1o pass to the front face of the unloading valve. As

the front face of the unloading valve is larger than
the rear face, the total pressure exerted by the oil will
e higher on the front face than on the rear face and
the valve will move rearwards thus sealing off
passages ‘B’ and * C/

Pressure will then build up in the system untid the
check valve is lifred off its seat and, as the lower end
of passage * E 7 is scaled by the control valve at * F)’
oil passcs either to the ram cylinder or auxiliary
service depending on the position of the auxiliary
control valve spool.

Qil Flow in the Lowering Position

When the controf valve is moved to the lowering
position, passage © B * is shut off from the pump and
the oil in front of the unloading valve is free to exhaust
through the control valve into the ransmission casing.

Oil from the pump follows the usual channels to
the check valve chamber and then through passage
‘A’ to the rear of the unloading valve. Since the
passage to the front of the uploading valve is shut off
and the oil in front of the unloading valve is free to
exhaust, the pressure on the rear of the valve will
cause it to move forward. This opens passage < G’
to oil from passage © B * and oil will flow back to the
transmission housing via the exhaust oil filter,  Thus
no pressure can build up and the check valve will
return to its seat.

The weight of the implement will cause the lift
arms to Jower, forcing the ram piston forward and
oil will exhaust, via drillings in the top cover to
passage < B This passage by-passes the check valve
and connects with an annular groove in the unloading
valve plug. The oil therefore passes around the
uninading valve plug and flows via a drilling to an
annulus i the front of the control valve bush, passes
through into the bush and exhausts into the trans-
mission casing via the front of the control valve and
the control valve spring chamber * G
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AUXILIARY AUXILIARY
SERVICE CONTROL SERVICES FEED

/ CHECK YALVE

RAM CYLINDER
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SUCTION FILTER —— S

Fig. 13 Hydraulic Oil Flow—Neutral
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Fig. 13 Hydraulic Oil Flow—Lowering
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HYDRAULIC CONTROL ADJUSTMENTS

Main Control Lever

The nut securing the control lever friction plate to
the quadrant should be tightened so that an effort of
10 lbs. (4.536 kg.) measured at the outer end of the
lever, with a spring balance, is required to move the
lever.

This adjustment is only likely to be necessary after
a long period of operation, resulting in wear of the
friction plate and friction disc, has taken place.

Main Control Spring

The main control spring is correctly set for normal
operation when the rear face of the yoke is flush with
the housing face. If it is not correctly set it can be
adjusted by disconnecting the yoke from the rocker
and screwing the yoke into (clockwise), or out of
(anti-clockwise), the housing.

Whilst the above sctting is correct for all normal
usage it may be advantageous to screw the yoke
further in, increasing the spring compression, when
it is required to obtain abnormal penetration from
earth-moving equipment operating in Qualitrol.
Before this adjustment is made, however, care should
be taken to ensure that the implement is correctly set
and that the required operating depth cannot be
obtained without this increase in spring compression.

This serting will increase the depth at which the
implement can be operated but will decrease the
sensitivity of the system and the spring setting should
therefore be corrected before resuming normal
operations.

SECTION §

Qualitrol Linkage Adjustment

1. Remove the lift assembly from the tractor (see
section headed “To Remove the Lift Cover
Assembly ).

2. Ensure that the main control spring is correctly
adjusted with the yoke and housing faces flush.

3. Fit the locating arm, Tool No. T.8517, to the
underside of the lift cover flange, attaching it to the
two rear holes on the lefi-hand side. Insert the
locating pin T:8512/f through the arm and left-hand
lift arm bush.

4. Place the selector lever in the upward position
i.e., at right angles to the lift cover.

5. Raise the main control lever to within 0.5 in.
(12.7 mm.) of the fixed stop. The slip gauge
T.8512/g is the correct width for this setting and can
be used to gauge the correct dimension.

6. Remove the slip gauge from the quadrant,
loosen the control valve turnbuckle locknut and adjust
the turnbuckle until the Qualierol end of the slip
gauge can just be inserted between the control valve
and rear face of the control valve bush. After
adjustment tighten the turnbuckle locknut and
re-check the setting.

Position Control Adjustment

This operation should only be carried out after the
setting of the main control spring has been checked
and the qualitrol adjustment carred out.

1. Set the selector lever in the horizontal position,
i.e. level with the lift cover face.

LOCATING PIN
{18512/14)

] LOCATING ARM

LEVER IN
HQUALITROL

. CONTROL
. LEVER
SLIP GAUGE !l,erkog;aTrgﬁ
{T8512/49)
sTOP

Fig. 16
Qualitrol Linkage Adjustment
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SLIF GAUGE™ C?;‘Jé‘fi
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OF QUADRANT

Fig. 17

Position Control Linkage Adjustment
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Fig. 18
Aaxiliary Service Control Plate

2. Move the main control lever to the bottom end
of the quadrant.

3. Hold the position control rod locknut and adjust
the position control rod until the position control
end of the slip gauge, T.8512/g, can just be slipped
between the control valve and the rear face of the
control valve bush.

4. Retighten the position control rod locknut,

To Adjust Flow Contrel Valve Linkage

Move the spacer from behind the quadrant lever,
so that the flow control valve crank lever contacts
the rear face of the control lever and place the lever
against the top stop in the quadrant.

Screw the flow control valve restrictor spindle and
knob fully out and turn the lever fully against the
“S” stop. Gradually screw the spindle and knob
until the Jever just moves. It is important that the
knob is not screwed in beyond this point.

Remove the split pin and clevis pin securing the
flow control rod te the crank lever, slacken the lockaut
and adjust the clevis so thar the crank lever just
contacts the main control lever. Tighten the leckaut
and reconnect the rod to the crank lever.

Replace the spacer behind the main control lever
and check the operation of the linkage.

TO DISMANTLE THE HYDRAULIC LIFT
ASSEMBLY

Absolute cleanliness is essential in dealing with
repairs or internal adjustments to the hydraulic
system. It is recommended that all mud and dirt
s removed from the tractor before removal of any
hydraulic components.  Clean receptacies should be
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provided for small components and highly finished
parts should be placed on soft material.  All parts
should be cleaned and adeguately lubricated before
replacement.

To Remove the Auxiliary Service Control Plate
Assembly

1. Remove the split pin and clevis pin securing the

flow control linkage to the flow control valve restrictor

lever and move the rod away from the housing.-

2. Remove the set-screws securing the auxiliary
service plate to the lift cover.

NOTE.—The screws used are of varying length
and care should be taken to note from which locations
the various screws are removed.

Toe Dismantle the Auxiliary Service Control
Plate and Flow Control Device Assembly

1. Remove and discard the “O” rings fitted between
the plate and the Lift cover.

2. Drive out the tension pin securing the auxiliary
service spool cap and withdraw the spool, together
with the knob and rubber cover.

3. Unscrew the kneb from the spool and remove
the cover and the flar washer fitted inside it. With-
draw the cap from the spool, taking care not to lose
the spring and locating ball ficted in the internal
recess. Remove and discard the “O” ring fitted to
the valve spool.

4. Drive out the pin securing the flow control knob
to the restrictor, remove the knob and push the
restrictor downwards out of the housing. Remove
and discard the “0O” ring fiited in the upper recess
of the restrictor bore,

SEALING WASHER -
JACK TAPPING FLUG

of
KNOB
o - COVER
A § SWASHER
M CAP
- ‘= AUXILIARY SERVICE
Er CONTRCL VALVE
SPOOL
S FLOW CONTROL VALVE |

LEVER, SPINDLE ANMD
KNOB ASSEMBLY

o o

s
-

b

5

—FRLOW CONTROL VALVE

e FLOW CONTROL
VALVE SPRING

RETAINERS _
!
g e TENSION
RETAIMER o
AND “©7 RING %

Fig. 19
Auxiliary Service Control Plate and Flow
Control Valve
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5. Drive out the pin in the end of the flow control
valve chamber and withdraw the retainer, spring and
valve plunger. Remove and discard the “0” ring
fitted to the retainer.

6. Similarly drive out the remaining four tension
pins and remove the retainers and O rings fitted in
the other oil passages in the housing.

Te Rebuild the Auxiliary Service Control Plate
and Flow Control Device Assembly

1. Fit new “0O” rings to the retainers, press into
position in their bores and secure with tension pins.

2. Place the flow control valve plunger in its bore.
This valve is a selective fit and the largest valve
should be fitted which will operate without binding
in the bore. Replace the flow control valve spring
followed by the retainer, using a new “0” ring on
the retainer, and secure by driving in the tension pin.

3. Insert the restrictor in its bore in the plate,
keeping the large end to the lower face of the plate.
Fit a new “O” ring over the top of the restrictor
into the counterbore in the housing. Place the
control knob in position over the restrictor and
secure with a tension pin, it should be noted that the
holes in the restrictor and knob are bored off centre
to ensure that the parts are located correctly in relation
to one another,

4. The auxiliary service spool is a selective fit in its
bore and the largest spool which will operate without
binding should be fitted. Place the spring and ball
in the internal recess of the auxiliary service spool
cap. Depress the ball into the recess and slide the
cap on to the spool. Place the flat washer on the end
of the spool, followed by the rabber cover and
operating knob.

/—CHECK YALVE SEAT

O RING

BALL AND SPRING
SEAT

BALL

SPRING —8¥ ——

CHECK VALVE PILOT

O RING

Fig. 20
Check Valve Assembly

Page 18

SECTION 6

5. Fit a new “0” ring to the auxiliary service valve
spool and fit the spool to the auxiliary service plate
focating the cap in the entrance to the bore and
securing with a tension pin.

To Replace the Auxiliary Service Control Plate
Assembly

1. Ensuore that the mating faces of the plate and lift
cover are clean, fit new “O’ rings to the oil passage
counterbores in the lower surface of the plate and
locate the plate (with a new gasket between plate and
lift cover) on the cover.

2. Insert and fully tighten the retaining screws.

3. Connect the flow control link to the flow control
by means of a clevis pin and split pin.

4. Check the operation of the auxiliary service
control and of the flow control device, if necessary,
adjusting the flow control linkage as previously
described.

To Remove the Lift Cover Assembly

1. Remove the seat and place the control lever at
the bottom of the quadrant to allow oil to exhaust
from the ram cylinder.

2. Remove the upper link and disconnect the right-
and left-hand lifting rods from their respective lift
arms.

3. Remove the clevis pin securing the main control
spring plunger yoke to the rocker and swing the
rocker away from the yoke.

4. Remove the ten bolts and two nuts located
around the periphery of the cover which retain it to
the rear transmission housing. These bolts are of
varying lengths and note should be made from which
location the various bolts are removed.

5. Remove the lift cover assembly complete with
lift cylinder and control linkage, using lifting bracket
Tool No. T.8518, located on the seat mounting studs
to facilitate removal.

To Replace the Lift Cover Assembly

1. Fit new ‘O’ rings at the top of the inlet pipe and
exhaust oil passage in the rear transmission housing
and locate a new gasket on the top face of the housing.

2. Carefully replace the lift cover, locating it on the
dowels atr the front and rear of the transmission
housing top face and insert and fully tighten the
refaining screws and nuts.

3. Adjust the main control spring as previously
described, then connect the yoke to the rocker and
secure with a clevis pin.

4. Replace the upper link and connect the lifting
rods to the fift arms.

5. Replace the seat.
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e EXTENSION,
No. T. 8510-1/g.

L_TOCL Ne. T.8510

Fig. 21
Removing Check Valve Seat

To Remove the Check Valve

Remove the lift cover as previously described and
place the lift cover on a bench, suitably supported to
prevent damage to the machined surfaces and internal
components.

1. Unscrew the check valve plug and, using a pair
of sharp-nosed pliers, extract the valve pilot, spring,
spring guide and ball from the check valve passage.

SECTION ¢

2. The check valve seat 3s a press fit in the housing
but is threaded at s front end to accept the thread
of the remover extension T.8510-1'g which is used
with Main Tocl No. 'T.8510. The shorter threaded
end of the exrension screws into the tool and the
longer end into the valve seat, Operate the wing nut-
on the tool to withdraw the seat.

NOTE.—It is most important that the hollow
outer tube of the withdrawal toel seats sgquarely
against the lift cover during this operation, as excessive
misalignment may result in breskage of the seat
which will then be extremely difficult to remove. If
the face of the lift cover appears rough, or out of
square with the check valve drilling it is advisable to
correct this before attempting to remove the valve
seat.

To Replace the Check Vaive

1. Examine the seat and renew if scored, damaged
or chipped on either the ourer surface or on the ball
seat.

2. Fit a new ‘O ring to the check valve seat, locas
the seat in the pilot of Tool No. T.8511, and enter
the seat into the check valve passage. Screw the
body of the waol into the thres ter erid of the
check wvalve passage and operate the centre serew of
the tool to press tne valve seat into position.

3. Remove the tool, fit a new ‘07 ring to the check
valve pilot and assemble the check valve ball, spring
guide, spring and pilot t the cover. Replace the
cheek valve plug and tighten 1o 2 torgue of 45 to 55
Ibs/fr. {6.219 to 7.601 kgum. .

~—CHECK VALVE . —TOOL
f BEnt S

/

—

Fig. 22
Replacing Check Valve Seat
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Removing Lift Cylinder from Cover
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To Remove the Ram Cylinder Assembly

1. Remove the lift cover as previously described,
then remove the auxiliary service plate and flow
control valve assembly from the cover assembly.

2. Disconnect the control valve linkage by removing
the pin securing the turnbuckle assembiy to the
actuating lever and remove the turnbuckle.

3, Remove the four screws securing the ram cylinder
1o the lift cover (one of these is recessed into the cover
in the ares covered by the auxiliary service control
plate) and withdraw the cylinder from its locating
dowels in the cover.

To Dismantle the Ram Cylinder Assembly

1. Remove the ram cylinder safety valve by turning
it znti-clockwise, using & spanner on the hexagon
head of the bedy, Do net attempt to dismantle the
safery valve assembly ; the slot in the centre portion
is for adjustment during initial assembly, after which
the valve is sealed and should not be disturbed. Itis
set to open at 2,750 to 2,850 ibsisq. in. {193.35 1o
200.38 kg/sq. cm.) and if the valve is suspected of
being faulty it should be removed and replaced with
4 new one,

2. I necessary, remove the two ring dowels from
the top face of the cylinder assembly.

3. Remove and discard the ‘O’ rings fitted in the
counterbores of the various oil passages in the ram
cylinder,

4. Ensure that the bench surface is clean and turn
the ram cylinder onto its top face or, if preferred,
secure it in a soft-fawed vice.

3. Remove the two screws securing the front cover
plate to the lift cylinder and remove the piate and
control valve spring.

SECTION 6

Fig. 25
Removing Unloading Valve Plug

6. Remove the two set screws securing the rear
cover plate to the Iift cylinder and remove the rear
cover plate.

7. Remove the control valve, withdrawing it from
the rear of the cylinder. Care should be taken in
handling the valve to avoid damage or scoring to the
lands of the valve or distorton of the valve as a
whole.

8. Arach remover adaptor T.8510/g to Main Tool
No. T.8510 and screw the outer ead of the adapter

COMNTROL
YALVE —

Fig. 24
Hemoving Rear Cover Plate from Cylinder
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Removing the Control Valve Bush
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Fig. 27

Removing the Unloading Valve Bushes

into the unloading valve plug (at the front end of the
unloading valve chamber) and remove the unloading
valve plug.

Care should be taken to avoid damage to the lands

of the plug as leakage at this point will affect the
operation of the unloading valve.

9. Remove the unloading valve from its chamber
and discard the ‘0 ring fitted to the large end of the
valve.

PISTON —~——

i T

SECTION &

10. Anach the short threaded end of extension
T.8510-1/b to Main Tool No. T.8510 and pass the
extension through the control valve bush with the
main tool at the front cnd of the cylinder. Screw
the special nur, Tool No. T.2510-1/h onto the rear
end of the extension until it locates squarely against
the rear face of the bush with the smeli-tapered
portion of the nut located inside the bush for
centralisation. Operate the wing nut of the main
tool and withdraw the bush, then remove the special
nut and bush from the main tool.

11. Repeat this operation for the unloading valve
bushes, seating the nut against the rear face of the
rear bush, Le. with the main tool at the front of the
cylinder, and withdrawing both bushes at the same
ime,

12, Insert a suitably sized rod through the safety
valve locating hole and push the piston out of the
ram cylinder. Care must be taken to avoid damage
to the threads in the locating hole and to avoid
coring of the ram cylinder walls,

13. Unless the piston gland is krown o be giving
an absolutely perfect seal it is recommended that the
gland is discarded and a new one fitted on ressscmBly.

To Rebuild the Ram Cylinder Assembly

The valves, bushes and sealing plugs used on the
ram cylinder »ve machined to extremely accurate
limits and it is important that any part which is worn,
scratched or damaged in any way is discarded and
only perfect parts fitted on reassemnbly.  Each bush
is a press fit in its respective bore in the cylinder and
the control valve is a selective fiv in its bush. All
“0° rings and sealing gaskets should be discarded and
replaced by new parts on resssembly,

EXTENSION
No: T.8510- -1/ wnm

TOOL Mo, TESIG )

Removing Ram Cylinder Piston
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Heplacing the Unloading Valve Bushes
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The outside of the lift cylinder bears colour spots,
fiacent to the unloading valve and control valve
bores, for identification of the bore sizes. The
unioading valve bushes, unloading valve plug and
contzel valve bush are marked with similar colours.

it

The colour spots on the housing should not be
confused with a colour streak adjacent to the control
valve bore. This streak is used to indicate the
internal diameter of the control valve bush during
initial assembly of the unit at the factory and bears
no relation 1o the size of a new bush assembled in
service.

1. Observe the colour spot or the outside of the
cylinder adjacent to the unloading valve chamber and
select a front and rear urloading valve bush with the
same colour marking.

Attach the short threaded end of extension
T.8510-1;2 to Main Tool No. T.8510 and, working
from the front of the cylinder pass the extension
through the unloading valve bushing bore, using
guide adapror T.8510-1'k to centralise the tool in
the bore.

Place the unloading valve front bush over the
extension and locate it at the entrance of the bore.
The bush has small notches in its end periphery, one
small notch at one end and two larger notches at the
other. The bush should be fited to the housing
with the small, single notched end to the front.
Place the rear bush over the extension with the long
spigot end away from the front bush and screw the
special guide nut T.8510-1/e onto the exrension,
locating the spigot end of the rear bush in the nut.
Lubricate the outsides of the bushes and draw them
anto the bore until the back face of the rear land on
the rear bush is flush with the rear face of the housing,

e CEXTENSION Me, T8510-/

e == NUT Mo, T.8510--14h

pe CONTROL VALVE BUSH

- TOOL No. T.8510

Fig. 30

Heplacing the Control Valve Bush
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CONTROL VALVE
SPRIMG —\

— FRONT COVER
PLATE

Fig. 31
Replacing Cylinder Front Cover Plate

the bushes being correctly located when the front face
of the guide nut is in contact with the housing.
Care should be taken to ensure that the rear bush is
accurately centralised when making the assembly,
otherwise difficulty may be experienced in obtaining
entry into the bore.

It is important 1o the correct functioning of the
lift that the bushes be correctly located.

2. Release the nut and withdraw the tool from the
unloading valve bushes.

3. Observe the colour spot on the outside of the
cylinder adjacent to the control valve bushing bore
and select a control valve bush with the same colour
marking. Insert guide and stop adaptor T.8510-1/k
(spigot end foremost) into the rear of the control
valve bushing bore and working from the rear of the
cylinder, pass extension T.8510-1/2, firted to Tool
No. T.8510, through the guide and locate the control
vaive bush over the extension. The lands of the bush
vary in width, and assembly should be made with the
longest annuolar recess to the rear of the cylinder.

Lubricate the bush and, using nut T.8510-1/h to
retain the bush and centralise the extension, pull the
bush into the bore until the rear face contacts the
guide.

Slacken the wing nut of the tool and reverse the
guide, passing the spigot into the body of the tool,
0 that the larger face of the guide is against the rear
face of the cylinder. Retighten the wisg nut and
draw the bush fully into the bore,

The pesition of this bush is important for correct
operation of the valve gear and its front face should
be flush with the front face of the cvlinder.
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Fig. 32
Replacing Control Valve Turnbuckls

4, Tit a new ‘O ring in the recess at the large end
of the unloading valve, lubricate the valve qud 0¥
ring and insert the valve in ims bushes in the HEL
cvlinder, smail end ro the rear.

5.  Select an unloading valve piug of the same colou
markmg as the unloadmg valve bush and press ¢
plug into the unloading valve bore, with *hc threaded
central hole in the plug facing cutwards, until it is
flush with the front face of the cylinder,

6. The control valve Iy colour marked 1o assist
identification, this should not, however, be used as
a means of sclecting a valve to match the bush, The
internal diameter of the bush will vary according o
the interference fit between the bush and the bore
and the control valve selected should be the largest
size which will operate without binding in the bush.
It is essential that the internal bore of the bush and
the lands of the valve are completely free fronm bures
as these could give a false impression of the fir of the
valve.

7. Having selected a suitable valve, retain it in the
bush by assembling the rear retaining plate, secur
the plate with two sct screws.

8. Replace the control valve spring in the fron
cover plate and secure the plate o the housin
tWo set screws,

9. If removed, replace the twe ting
appropriate diagonally opposite <
in the top face of the ram cylinder.

10, Fit a new gland to the piston
replacer, Tonl Mo, T.851%-4.  Lobr
and press the gland over the tape: ead i
the paraliel portion of the wol.

Issued-—October 1980
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e the gland and replacer on the closed end of
: and glide the gland off the ol so that it
fogutes inits groove in the piston.

ti. Lubricate the outer face of the piston and, after
aflowing the gland to contract 1o its original size, insert
ihe open end of the piston into the replacer guide,
T 8519, so that the gland is compressed -into its
Lrovve,

Fit the piston to the ram cylinder by inserting the
froni end of the piston into the ram cylinder until the
replacer guide contacts the rear end of the ram
eylinder ; slide the piston from the replacer into the
ram cylinder.

12. Heplace the ram cylinder safety valve assembly
using 2 new sealing washer between the valve and
the eylinder.

Te Replace the Ram Cylinder

1. Ensure that the mating faces of the ram cylinder
housing and 1ift cover are clean and free from burrs.
2. Fit now ‘O rings to the counterbores in the cil
passages, fit the cylinder assembly to the lift cover,
entering the piston rod into the cylinder bore and
secure with the retaining screws,

3. Replace the control valve turabuckle assembly,
im?r?ing the ball end in the control valve sleeve and
securing the rear end to the valve actuating lever
with # cotter pin and split pin.

4

4. Carey out the Qualitrol and Position Control
adjustments as previously described.

5. Refir the auxiliary service and flow control plate
assembly, assembic the lift cover assembly to the
tractor and replace the driver’s seat.

To Hsmantle the Lift Cover Assembly

I Remove the seat, disconnect the lift arms and
maln control spring yoke and remove the lift cover
rom the tractor as previously described.

emove the augiliary service plate and ram

3. Remove the quadrant retainer.

4. Remove the sclf-locking nut, double coil spring
woshier znd flar washer securing the friction plate 1o
the it control lever shaft and withdraw the friction
plate, woeodrafl key and friction dise.

wve the two scrcws and spring washers

. the Jocating spacer tube situated within
ral fever cross-shaft housing,

iy
{12

50 thar it rests
to protect the

e

HEF cover on the bench,
spitabiy supported
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8. Swaighten the lockwasher tab and remove the
screw and flat washer securing each Iift arm to the
cross-shaft. - Remove the Lft arms.

9. Remove the cross-shaft together with the two
supporting bushes and spacer from one side of the
housing,

10, Unscrew the main control spring plunger yoke
and remove the main control spring.

11. Remove the Quatitrol plunger, link and spring
assembly, sliding the fork off the pin in the actuating
lever. The link and spring can be removed from the
plunger by removing the clevis pin and split pin.

12. Remove the snap ting securing the valve
actuating lever to the control lever shaft and remove
the actuating lever.

3. Remove the split pin retaining the position
control link to the selector arm.

14. Remove the position control assembly and
contrel lever cross-shaft from the life cover and slide
the position control assembly from the cross-shaft.

The position control assembly can, if required, be
further dismantled by removing the self-locking nut
sceuring the spring guide to the position contrel arm.
The position control rod can be removed by removing
the locknut and unscrewing the rod from the block,
The position control iink is secured to the block by
a pin which 15 a press fit and can be removed by
carefully pressing out this pin. A washer is fitted
between the link and the block and care should be
taken not to lose it. The position control arm roller

SECTION 6

Fig. 33
Removing Control Valve Actuating Lever

can be removed by carcfully pressing out the pin
from the arm.

15. Remove the ram arm, piston rod and thrust
washer from the lift cover. Remove the remaining
cross-shaft bushes and spacer.

16. Remove the pin securing the selector lever 1o
the selector control arm and remove the selector
control arm.

~
-~

~——MAIN CONTROL SPRING YOKE

QUALITROL -
OVERRIDE SPRING

—MAIN CONTRCL SPRING

MAIN CONTRGL SPRING PLUNGER

_———QUALITROL ROD

QUALITROL FORK—
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ig. 34 Qualitrol Link, Spring and Plunger Assembly
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Fig. 35

Assembling Position Control Linkage o
Cover

To Rebuild the Lift Cover Assembly

1. Place the ram arm and piston rod in position in
the lift cover with the cam on the smme side 25 the
selector control arm.

2. If removed, replace the pin and reller in the
position control arm, pressing the pin in as far as
possible whilst still leaving the roller free to rotate,

Similarly, secure the position control link to the
block by pressing in the pin, locating the fiat washer
between the link and block.

SECTION §

Slide the positien control guide rod through the
spring, block and arm and secure with a self-locking
ant. Tighten the nut until the shoulder on the guide
rod seats securely against the position control arm.
Pass the position control rod through the position
contral arm, screw it through the block and secure
with a locknut.

3, Slhide the control lever cross-shait through the
position control arm and fit this assembly to the lift
cover. Install the selector control arm in the lift
cover, fit the selector lever and secure with a tension
pi,

4. {Connect the position control link to the selector
arm and secure with a split pin,

5. Assemble the spacer tube into the outer end of
the control lever shaft, locating the smaller diameter
end in the housing. Using a new gasket, secure the
quadrant to the housing with two screws and spring
washers,  Replace the friction disc, locate the
woodruff key in its siot and assemble the friction
plate over the key and retain on the shaft with a flat
washer, double coil spring washer and self-locking
nut. Do not tighten the nut at this stage.

6. Replace the guadrant retainer and secure with
TWO SCICWS,

7. Tighten the self-locking nut on the control lever
shaft until 2 pull of 10 Ibs. (4.536 kg,) measured at
the ball end of the lever, is reguired to move the
fever.

& TFit the control valve actuating lever to the control
jever shaft with the piston stop pin facing inwards.
Secure the actuating lever te the shaft with the special
snap ring.

[ — poSITION CONTROL
ROD

¢

)

!

b SELECTOR CO
LINK

i Ve
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e ROLLER AND PIN

Or CONTROL ARM
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e SERIN G

JTROL BLOCK

Lomeval Linkage Assembly
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9. Assemble the qualitrol rod and spring to the fork
and secure with a circlip. Connect the rod to the
main control spring plunger with a clevis pin and
split pin.

.10, Fit the main control spring plunger in its bore
at the rear of the lift cover, engaging the slot with
the guide stud in the housing and sliding the forked
end of the assembly over the qualitrol pin in the
valve actuating lever.

11. Place the thrust washer between the ram arm
and the top cover on the side away from the control
valve linkage. Install the lift cross-shaft; engaging
the master spline on the centre portion with the
corresponding spline on the ram arm.

12, Assemble the lift arm cross-shaft bushes and
spacers {1wo bushes separated by a spacer on each
side) to the cross-shaft. Although the bushes are
identical, they are chamfered at one end and cach
should be installed with the chamfered end facing
towards the spacer.

13. Fit the lift arms to their respective left- and
right-hand locations, engaging the master splines on
the cross-shaft. Secure the lift arms with a retaining
washer, tab washer and screw. Fully tighten one
screw and then stack off for one turn, Fully tighten
the other screw to bed down the parts and then
slacken off, retightening untl the lift arms just fall
under their own weight and no ¢nd play is apparent
in the shaft. Secure in this position by bending the
locking tabs against the screw heads.

14. Install new ‘O’ rings in the top face of the ram
cylinder asscmbly and replace the ring dowels if
removed. Assemble the cylinder to the cover as

Fig. 37

Main Control Spring Setting
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Fig. 38
Assembling Lift Cross-shaft to Cover

previously described and connect the control valve
turnbuckle to the actuating lever, placing its front
end in the control valve shroud.

15. Place the main control spring in its housing and
screw the main control spring yoke into the plunger
until its rear face is flush with the housing,.

16. Carry out the Qualitrol and Pesition Control
adjustments as previously described.

17. Replace the auxiliary service and flow control
valye plate assembly, using new ‘O’ rings in the
various oil passages.

18. Replace the lift cover on the tractor as previously
described, using a new gasket and new ‘O’ rings
between the inlet and exhaust oil passages.

19. Connect the main spring yoke to the rocker,
attach the top link to the rocker and the lifting rods
to the lift arms.

20. Refit the seat, attach an implement and test the
fift for correct operation by raising and lowering the
implement several times,

To Remove the Exhaust il Filter and Back
Pressure Valve Assembly

1. Remove the lift cover as previously described.

53

2. Remove the screws and spring washers securing
the feed pipe to the pump. Remove the two feed
pipe locating collets and lower both the feed and
exhaust pipes, together with the filter and back
pressure valve, until the pipes are free from the
passages in the transmission housing, and can be
withdrawn through the hydraulic lift cover aperture
in the rear transmission housing.
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To Replace the Fxhaust Filter and Back
Pressure Valve Assembly

1. Discard the ‘O’ rings fitted at the top ends of the

pipes and between the pump and pipe flange. Lower

the pipes and filter into the transmission housing as
an assembly.

2. Tass the top ends of the pipes up through their
respective bores in the housing and fit new ‘07 rings
to the grooves in the pipes. Place the locating collets
in the groove in the feed pipe and pull the pipe down
to nip the collets-in position. Pull the exhaust pipe
down until it is Aush with the top of the transmission
“housing and locate a further ‘O’ ring at this point.

3, Fit a new ‘O’ ring between the feed pipe flange
and the pump and secure with two screws and spring
washers,

4. Replace the lift top cover assembly as previously
described, using a new gasket between the cover and
the transmission housing.

To Overhaul the Back Pressure Valve

1. Remove the exhaust oil filter, feed and exhaust
pipe assembly as previously described.

2. Remove the wire retainer from the internal bore
of the back pressure valve and extract the plate,
spring: and valve.

Before reassembly the valve surface and bore of
the body should be cxamined for damage or scoring

SECTION &

and rencwed if necessary. b walve should be &
free, sliding fit in the body w .wh should be free from
dirt or ebstruction.

If necessary, check the tension of the spring (sec
Specification), Reassemble in the reverse order to
that described above and replace the complete oil
filter and pipe assembly in the rear transmission.

Te Renew the Exhaust Oil Filter

This filter will normally only require servicing
when major overhauls are being carried out on the
hydraulic lift and rear transmission assembilics.

1. Remove the complete exhaust oil filter, back
pressure valve and pipes assembly as previvusly
described.

2. Unscrew the back pressure valve from the
cxhaust oil pipe.

3. Remove the sealing washer from below the filter
then withdraw the filter from the pipe.

4. Remove the scaling washer, plain washer and
spring from above the filter.

5. Tit the new filter by reversing the dismaniling
procedure, using new sealing washers if the old vnes
show signs of deterioration,

6. Refit the complete assembly into the rear trans-
mission housing and replace ' Ll top cover as
previously deserib 7.

Issued—OQOctober 1960
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SECTION §

HYDRAULIC PUMP

FRONT BEARING -—---~

PUMP 3GDY

‘— FRONT COVER

PRESSURE DRIVEN
\ GEAR

PRESSURE DRIVING  “—REAR BEARING
GEAR

REAR COVER ~-DRIVE GEAR

Fig. 39 Hydraunlic Pump Assembly

The single stage, gear-type, pump is mounted on
a pedestal at the base of the rear transmission housing
and is driven by a gear on the power take-off extension
shaft,

The two spur type gears which produce the high
pressure oil required to operate the hydraulic power
lift operate in specially designed bearing blocks which
are a precision fit in the pump housing. The pressure
driving gear is formed integrally with a shaft, the
end of which protrudes through the pump casing
and is tapered to accept an external gear which is
keyed to the shaft. This external gear meshes with
a driving gear keyed to the power take-off extension
shatt and the hydraulic pump s therefore only in
operation when the power take-off selector lever is in
the engaged position,

When a “ Live” power take-off js fitted the
transmission clutch may be disengaged without
affecting the drive to the pump.

Rotation of the pressure gears draws oil from the
rear transmission housing, past two magnetic filters
in the pump pedestal and through a wire gauze strainer
into the inlet side of the pump.  The oil then fills the
spaces between the gear teeth and is carried around
the outside of the chamber until, as the teeth in the
wo gears mesh, the oil is forced from between the

Page 28

teeth and delivered through an eutlet port in the front
face of the pump. The feed pipe is connected to this
port, being sealed with "0’ rings at cither end and
connected at its upper end to a flange in the top of
the transmission housing from where the oil is led
the hydraulic 1ift.

An oil duct incorporated in the high pressure side
of the pump directs oil to the back faces of the
bearings where is is trapped between the bearings
and their respective cover plates. An ‘0¥ ring 1
fitted in a specially shaped groove in ecach cover piate
to prevent leakage between the bearings and the
cover plate. This high pressure oil has the effect of
loading the bearings, moving them towards the gears,
and keeping end-float to a minimum with the effect
of automatically compensating for wear and ensuring
maximum efficiency from the pump.

A duct on the low pressure side of the pump,
together with spiral grooves in the bearing and smal!
reservoirs in the cover plates, ensures a coniinuous
supply of low pressure oil to the bearing surfaces fo
lubrication purposes.

A special seal fitted in the rear cover plate safe-
guards the pump by keeping out air ; this seal should
always be fitted with the sealing lip facin
its purpose being 1o prevent ingress of ¢
of oil.

rdds
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To Remove the Hydraulic Lift Pump
1. Drain the oil from the rear transmission housing.

2. Remove the lift top cover as previously described.

3. Disconnect the feed pipe leading from the pump
to the top of the transmission housing.

4. Remove the three screws and lockwashers
securing the pump to the pedestal and lift the pump
free of the two locating dowels.

To Dismantle the Hydrautic Pump

1. Straighten the locking tab and remove the nut
securing the external driven gear to the pump
pressure driving gear shaft.

2. Using puller tool No, T.8515, remove the external
driven gear from the shaft.

3. Remove the woodraff key from the pump
pressure driving gear shaft.

4. Remove the nuts, bolts and washers securing the
two end covers. The two bolts in line with the
screws securing the feed pipe adaptor are dowel bolts,
machined to fine limits, and must not be mixed with
the other retaining bolts, These dowel bolts are
marked with a *“ D ” on their heads for identification
purposes.

5. Remove the two covers and extract the “07
ring from its locating groove in each cover.

6. 1If necessary the seal can be removed from the
front cover, after removal of the retaining circlip, by
carefully driving the seal from the cover with a drift
of approximately the same size as the seal. A washer
is fitted between the oil seal and the pump cover and
care should be taken not to misplace it.

7. Remove the pump gears and bearing blocks as
an assembly. Under no circumstances should any
force be applied to the gear shafts.

8. Examinc the bearings for signs of seizure or
scoring on the face or journals. Light score marking
can be removed by careful lapping on a surface plate,
using “0” grade emery paper and paraffin.

9. Examine the body for wear in the gear running
track. If the track is worn deeper than 0.0025 in.
{0.0635 mm.)} on the inlet side, the body must be
replaced.

10.  Examine the gears for excessive wear or damage
on journals, faces or teeth. Run-out across the gear
face to the woth edge should aot exceed 0.001 in.
(0,025 mm.). The gear journals can, if reguired, be
lightly polished with “0O" grade emery paper to
remove wear marks. The gear faces may be polished
by sandwiching the emery paper between the gear
and a scrap bearing and rotating the gear,

If new gears are fitted the journal sizes on either
side of each individual gear must be paired within
0.001 in. {0.025 mm.} of each other. The face widths
of cach pair of gears must be held to within 0.001 in.
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{0.025 mm.) of each other, this applies equally to the
mizing of gears from different pumps or the
replacement of single gears.

11, All rubber seals, “O” rings, etc. should be
replaced when servicing the pump.

To Reassemble the Hydraulic Pump

The two bearings, although of similar appearance
are not identical and they must be assembled in
correct relationship to the gears and housings. The
pump main body should be placed on the bench en
it5 side and the gears arid bearings arranged as shown
in Fig. 42. In this position the right-hand (front)
bearing will have the small run-out slots from the oil
ducts at the upper end of the right-hand (high
pressure} ducts and the lower end of the left-hand
{low pressure) duct.

The left-hand (rear) bearing will have the run-outs
at the upper end of the left-hand (high pressure)
duct and the lower end of the right-hand (low
pressure} duct,

1. With the right-hand (front) bearing in the
position shown in Fig. 42, i.e. with the plain side of
the bearing downwards and the run-out from the
bores to the left (e, low pressure side of pump)
assemble the pump pressure deiven gear 1o the
further bore of the bearing.

2. Assembie rhe pumap pressure driving gear to the
nearer bore of the bearing, threaded end of the shaft
pointing upwards end teeth meshing with the
pressure driven gear (sec Fig. 41).

3. Turn the lefi-hand (rear) bearing so that the
plain face points upwards and assemble to the gears,
so that the small relief on the outer diameter of each

HYDRAULIC PUMP
DRIVEN GEAR REMOVER T, 8515 ——y
|

|
H
i
|
¥

Fig. 40
lemeving Hydraulic Pump Driven Gear
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bearing (i.e. the high pressure side) is on the right-
hand side of the assembly.

4. Ipstall the bearing and gear assembly in the
pump housing, with the threaded end of the pressure
driving gear pointing to the left and the smail reliefs
on the outer diameter of the bearings upwards.

5. Fita new “07 sealing ring to each cover plate
and assemble the plates to the pump body,

6. Lightly sccure the end covers to the pump body
with the two dowel bolts which must be correctly
positioned, as previously described. Fit the remaining
six bolts together with the nuts and spring washers,
taking care to locate the square bolt heads in the
square recesses in the front cover. Tighten the nuts
evenly to 41} to 45 ibs. ft. torque (5.528 to 6.219 kg.m.).

It is essential that this torque figure is not
exceeded and an accurate torgue wrench must
be nsed on this operation.

7. Replace the woodruff key in the pump pressure
driving gear shaft and assemble the external gear to
the shaft. Place a locking tab washer on the threaded
end of the shaft, assemble and fully tighten the
retatning nut, then tum the tab over to lock the nut
in poesition,

SECTION 6

Tig. 41
Assembling Gears and Bearings

To Replace the Hydraulic Lift Pump

1. Locate the pump carefully on the locating dowels
in the pedestal and secure the pump with three screws
and lockwashers.
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Fig. 43
Assembling Gears and Bearings to Pump
Body

2. Sccurc the feed pipe, using a new “O” ring
between the pipe flange and pump.

3. Replace the lift cover as previously described.

4. ¥l the rear transs
quantity of oil of the

ion housing with the correct
approved grade.

PLUG oo

SEALING WASHER —eee
SH]M g T —— Ty
SPRING —— e

SPRING
SEAT

VALYE i

L VALVE BODY

Tig. 44
Pressure Relief Valve Assembly

Issued—October 1880

SECTION 6

TESTING THE HYDRAULIC SYSTEM

The pressure relief valve located in the hydraulic
lift top cover is set during production to open at
pressures in excess of 2,450 to 2,500 lbs/sg. in.
(172.24 to 175.77 kg/sq. cm.). Should it be suspected
that the pressure in the hydraulic system is incorrect
it may be checked by installing a pressure testing
gauge T.8503 in conjunction with T.8503-1.

Dealers already in pessession of this equipment
will also require a special adaptor T.8503-3 in order
0 test the Super Major hydrauvlic system.

To test the pressure, first operate the tractor to
bring the transmission oil to its normal werking
temperature and then remove the plug from the
threaded hole in the front, right-hand side of the lift
cover (this hole connects into the main feed from the
hydraulic pump). Screw the special adaptor T.8503-3
into the threaded hole then assemble the “ T ” piece
of the pressure testing equipment to the adaptor.
Connect the pressure gauge to the “ T 7 piece and
then install the return pipe and flow control tap
assembly between the T " piece and the rear
transmission filler plug hole as shown in Fig. 45.
The flow control tap should be assembled with the
arrow pointing in the direction of flow, i.e. towards
the rear transmission filler hole.

Fully open the flow control tap in the pressure
testing equipment, start the engine and run at a fast
idling speed. Move the auxiliary service control
its outer position and move the main control lever
to the top of the quadrant. If the lift arms are in the
fully raised position the main control lever will need
to be taken past the fixed stop at the top of the
quadrant.  Gradually close the shut-off valve,

PRESSURE GAUGE

T. 8503 7

Fig. 45

Hydraulic Pump Test Eguipment
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observing the reading on the pressure gauge which
should rise steadily to 2,450 to 2,550 lbs/sq. in.
(172.24 to 175.77 kglsq. ecm.). At this pressure the
relief valve should blow-off and the pressure drop to
approximately 300 Ibs/sq. in. (21.09 kgfsq. cm.).

1f the relief valve blows off at a lower pressure than
“this it may be that insufficient shirs-have been fitted
—berween the relief valve spring-and-plug (a faulty
relief valve spring can also produce the same
symptoms). Shims are available in thicknesses of
0.010 in. (0.254 mm.) and 0.025 in. (0.635 mm.) for
this adjustment.

If the pressure relief valve does ot blow off,
either \—
{1) Too many shims have been added, in which case

the pressure shown on the gauge will exceed
2,500 lbs/sq. in. (175.77 kgfsq. cm.) or —

(2) The pressure may not be sufficiently high, which
could be caused by a badly worn or damaged
pump or by leaking oil seals either on the main
feed pipe from the pump to the lift cover or
within the lift cover assembly.

Checking the Hydraulic Lift After Reassembly
The following tests can be quickly applied to a

SECTION 6

tractor after overhaul of the hydraulic lift as 2 check
for correct adjustment of the internal linkage and
against internal oil leaks.

Attach weights of approximately 1,500 Ibs, or a
suitable implentent, to the lower links, start the engine
and run at 1,600 r.p.m.  Set the lift on Qualitrol and
slowly raise the main control lever within the quad-
rant, the lift arms should start to raise when the lever
is approximately 0.9 in. (22.76 mm.) from the top
stop.

With the lift arms in the fully raised position the
system should not make more than three corrections
within two minutes. Any figure in excess of this
shows that excessive leakage is occurring cither from
the ram cylinder or within the valve chest and the
system should be checked to locate this fault before
putting the tractor back into service.

A further test which can be applied, to check the
operation of the internal Qualitrol linkage is as
follows :~With the tracter set up as detailed above,
slowly raise the control lever until the lift arms raise,
move the lever 1 in. (25.4 mm.) down the gquadrant,
when the lift arms will lower. It should then be
possible to cause the lift arms to raise by applying
a compressive load to the main control spring yoke,
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HYDRAULIC LIFT SPECIFICATION
Lift Cylinder

Ram cylinder diameter
Ram piston diameter .. - A o
Control valve spring : -
Mo. of coils .. = - - 3 = e = " 17 - - e 18
Length 1.43 ins. under load of 24 to 26 Ibs. (36.3 mm. under load of 10.89 to 11.79 kg.)
Cylinder safety valve :
Blow-off pressure

3.3795 10 3.3810 ins. (85.843 to 85.88]1 mm.)
3,378 to 3.379 ins. (85.805 to 85.830 mm.)

2,75042,850 1bs. per sq. in. (193.35/200.38 kg. per sq: em.)

Control and Unloading Valve Bush Bores

Colour marking ‘Diameter (ins) I Diameter (mm)

Blue/White over 0.9994 to 0.9996 25.385 to 25.390
White 5 0.9996 to 0.9998 25.390 to 25.395
Blue ,  0.9998 to 1.0000 25.395 to 25.400
Yellow , 1.0000 to 1.0002 25.400 to 25.405

25.405 to 25.410
25.410 to 25.415
25.415 to 25.420

Green i ,» 10002 to 1.0004
Qrange 53 : : . ,, 1.0004 to 10006
Green/White ,» 1,0006 to 1.0008

Control and Unloading Valve Bushes and Unloading Valve Plug

Colour marking Diameter (ins) Diamcter {mm)

Blue/White over 1.0000 to 1.0002 25.400 to 25.405

White ,» 1.0002 to 1.0004 25.405 to 25.410
Blue ,»  1.0004 to 1.0006 25.410 to 25.415
Yellow 5 1.0006 to L0008 25.415 to 25.420
Green ,» 1.0008 to 1.0010 25,420 to 25.425
Orange - ,, 1.0010 to 1.0012 25.425 to 25.430
Green/White , 10012 to 1.0014 25.430 to 25.435
Red/White .. , 10014 to 1.0016 25.435 to 25.440

Control Valve

Colour marking

Diameter {ins)

Diameter (mm)

White over 0.5917 to 0.5919 15.029 to 15.034
Blue ,»  0.5919 to 0.5921 15.034 to 15.039
Yeliow ., 05921 to 0.5923 15.039 to 15.044
Green 5 0.5925 1o 0.5926 15.049 to 15.052
Orange ., 0.5927 to 0.5928 15.055 to 15.057
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Auxiliary Service Control Valve Bore in Plate

Colour marking

Diameter (ins)

Diameter (mm)

Green
White
Blue
Yellow
Orange

from 0.7487 to 0.7490
over 0.7490 to 9.7493
s 0.7493 to 0.7496
5 0.7496 o 0.7500
,  0.7309 o 0.7503

19.017 to 19.025
15.025 to 19.032
19.032 to 19.040
19.040 to 19.050
19.050 to 19.058

Auxiliary Service Centrol Valve

Colour marking

Diameter (ins)

Diameter (mm)

Green
White
Blue
Yellow
Orange

W - - from 0.7482 1o 0.7485
over 0.7485 to 0.7488
»  0.7488 to 0.7491
5 07491 to 0.7494
,  0.7494 to 0.7497

19.005 to 19.013
19.013 to 19.020
19.020 to 19.028
19.028 to 19.036
19.036 t 19.043

Flow Control Valve Plunger Bore Diameter

Colour marking

Diamerer (ins)

Diameter (mm)

Red ..
Yeliow
Blue
Cyreen
White

from 0.6675 to 0.6677
over 0.6677 to 0.6679
5 0.6679 to 0.6681
» 0.6681 to 0.6683
5 0.6683 to 0.6685

16.955 to 16.960
16.960 to 16.965
16.965 to 16.970
16.970 to 16.975
16.975 to 16.981

Flow Control Valve Plunger

Colour marking

Diameter (ins)

Diameter (mm)

Red ..
Yellow
Bluc

(Green

White

frem 0.6670 1o 0.6672
over 0.5672 o 0.6674
5 0.6674 to 0.6676
y  0.6070 o 0.6678
. 0.6678 to 0.6680

16.942 10 16.948
16.948 to 16.953
16.953 to 16.958
16.958 to 16.963
16.963 to 16.968
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Back Pressure Valve
Blow-off pressure i ' ‘i .. 20t0 29 Ib. per sq. in. (1.406 to 2.039 kg. per sq. cm.)
Spring length ., i B 74 ins. undcr load of 2.64 to 2.92 Ib. (18.8 mm. under load of 1.197 to 1.324 kg.)
Hydraulic Pump :
Flow capacity .. s s - 4,93 galls. per minute (22.41 litres per minute) at 1,600 r.p.m,

Lift Cover
Pressure relief valve :

Thickness of shim .. - i i - 0.010 in. (0.254 mm.), 0.025 in. (0.635 mm.)

Blow-off pressure .. 'T s = % 2 450 to 2,500 1b. per sq. in. (172.24 to 175.77 kg./sq. cm.)
Check valve ! :

Check valve bore diameter i ; o2 .. 0.749 to 0.750 in. (19.025 to 19.05 mm,)

Check valve seat land diameter (rear of ¢ 0’ ri.ng) “on -.0.7510 to 0.7505 in. (19.08 to 19.06 mm.)
Check valve spring : )

No. of coils .. i . w05

Length » - 0 70 in, under load of 10. 2 to 12. 2 lbs (17 78 mm. u.uder load 4 65 t0 5.53 kg.)
Cross-shaft :

Shaft journal diameter .. ‘s 5 i - 2.260 to 2.262 ins, (57.41 to 57.46 mm.)

Bush inside diameter a o e s " 2.265 to 2.267 ins, (57.53 to 57.58 mm.)

Bush outside diameter ast s - - - 2.620 to 2.622 ins. (66.55 to 66.60 mm.)
Position control spring :

No. of coils .. . - v . 5 v 215

Length . - - « v 4 ins. under load of 85 Ib. {l{)l 6 mm, under load of 38.56 kg.)
Qualitrol spring :

No. of coils .. . .- .. ” ; 4 16

Length . . .. Lo 3 39 ins. under load of 85 ib. (86 li mm. under load of 38.56 kg.)

Tightening Torque Figures Ibs/ft, kg/m.

Lift top cover to transmission housing screws .. X 5 40 to 45 5.33 to 6.22

Lift cylinder to top cover screws e i o i3 50 to 55 6.91 10 7.60

Auxiliary service plate to top cover screws & $d .. 40 to 45 5.53 to 6.22

Check valve plug .. i » A .. - . 45 to 55 6.22 to 7.60

Hydraulic pump through bolts . . . .. e - 40 to 45 5.53 to 6.22

Flow control valve linkage pivot bolt ., . ans np 5t 6 0.69 10 0.83

Countrol lever quadrant to shaft nut ., - - - 10 lb.* 4.536 kg.

* Measured at ball of main control lever
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Super Major and New Super Major Supplement Section 6

The service procedures utilizing the new special service
tools illustrated in Figures 47, 58, 61, and 63, of the above

captioned supplement are being reviewed.

If it is determined that a special tool is not required,
an applicable procedure will be developed. If it is deter-
mined that a special tool is required, the tool source and

price will be azﬁnouuced in a subsequent Service Bulletin.
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SECTION 6

HYDRAULIC POWER LIFT

Since the inrroduction of the Super Major a
nurmber of changes have been made to the hydraulic
system, and whilst details of these changes have been
issued imn Service Letters, they have not been in-
corporated in this section of the Manual.

These changes are summarized below as some of
the components affected have been carried through
to the New Super Major hydraulics, details of which
are given at the end of this section.

CONTROL VALVE

To give improved operation of the hydraulic system
a modified control valve has been fitted to all Super
Majors from Engine No. 1584892, The current valve
is the only one which is now being supplied through
service and it may be identified from the previous
valve by an annular recess in the front land as shown
in Fig. 46,

This recess ensures that hydraulic pressure is evenly
distributed around the valve when the lift is in the
raised position and was introduced to overcome
complaints of the valve sticking.

Where complaints of this nature are registered on
tractors prior to Engine No. 1584892, the current
type valve should be installed. As a general rule the
modified valve to be used will have the same colour
grading as that originally fitted unless a new bush is
also being installed in which case the selected valve
should be the largest size which will operate in the
bush {without binding) after the bush has been
assembled to the valve chest.

It will be necessary to reset the linkage adjustment,
as detailed on page 16 of the Hydraulic Section of the
Super Major Repair Manual Supplement, when a new
control valve is fitted.

MAIN CONTROL SPRING

To obtain maximum sensitivity from Qualitrol it is
important that the correct setting is obtained of the
main control spring yoke in relation to the main control
spring. Control springs vary slightly between produc-
tion limits and therefore the setting of the yoke will
differ between tractors. The common denominator
is the compressive force required on the spring to

i e e ey

ANNULAR RECESS —

Fig. 46
Modified Control Valve
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Fig. 47
Checking Main Control Spring Setting

effect a correction and this force may be checked in
the following manner -

With weights, or an impiement, attached to the
lower links start the engine and set to run at 1,600
rpam. Select Qualitrol and move the control lever
slowly up the quadrant until a raise is effected, note
this point on the quadrant and then move the lever
I . (25.4 mm.) back down the quadrant. The
weights will then lower and they must lift again on
the application of a horizontal thrust on the yoke of
not mere than 110 Ibs. (49.89 ke

To check the setting of the spring this thrust may
be applied by means of a torque wrench and Tool No.
T.8520 as shown in Fig. 47, The adjustment of the
yoke should be such that & correction i5 obtained
when the torque wrench registers not more than
485 b, fr. (6.7 kg.m.) which correspends to the
specified direct thrust of 110 Ibs, (49.89 kg.).

This is the specified maximum figure which should
not be exceeded and it will be fouad that as the
yoke is gradually tightened, a point will be reached
where a half turn of the yoke will increase the torque
above the maximum. The voke should be left in this
position i.c. the position which will require the nearest
torque to, but below, that specified to obtain a
correctiolt.

For details of the voke serting on New Super
Major Tractors, refer to pages 48 and 50.

FEED PIPE AND BRACKET ASSEMDBLY

Effective with approximate Engine No. 1589010
a change was made to the feed pipe and bracket
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assembly to improve the accessibility of the scrows
securing the pipe flange to the hydravlic pump.
Failure to tighten these screws has resulted in a few
mstances of high pressure oil blowing past the * O
type scaling ring between the flange and the pump.

The flange was increased in thickness and is now
secured with two screws 1} in. (31.8 mm.) in length,
in place of the § in. (22.23 mm.) screws previously
used, saiia

A further change was made to the feed pipe and
bracket assembly effective with Serial No. 08A303242.
At this time, the exhaust filter, previcusly secured to
a bracket on the feed pipe, was relocated on a bracket
secured to the hydraulic pump front right-hand
securing bolt and due to this change the pump
securing bolts were increased in length by ! in.
(317 mm.). The current and previous parts are
interchangeable providing that if a new feed pipe is
fitted in place of the previous part the current exhaust
filter support bracket and longer pump securing bolts
are also used.

HYDRAULIC LIFT CYLINDER

Instructions previously given in the Repair Manual
Supplement for replacing the control valve bush
specify that the bush should be pulled into place until
the front face is flush with the front of the cylinder.
The control valve is, however, adjusted with the slip
gauge on its rear face and to obviate errors caused by
variation in the length of the bush it is now specified
that the bush is located with its rear face flush with
the rear of the cylinder.

BACK PRESSURE VALVE

To overcome complaints of faulty unloading valve
operation due to low back pressure, changes were made
to the back pressure valve body effective with Serial
No. 08B746216. These changes are recognisable by

SECTION 6

the current valve body having four oif exhaust ports
whereas the previous part had only one port,

UNLOADING VALVE SEAL

To minimise the possibility of the unloading valve
sticking under conditions of high temperature and
pressure the seal fitted to this valve after Tractor
Serial No. 088747301 is manufactured from a different
type of rubber to that previously used. To assist
identification of the current valve seal it is marked
with a white paint spot.

QUALITROL POSITION CONTROL
SELECTOR ARM

With effect from Serial No. 084304421 an ‘O’
ring has been fitted to a groove in the spindle of the
selector arm 1o improve oil sealing at this poeint.
Current and previous parts are interchangeable, the
* O ring can however only be fitted to the latest part
incorporating a machined groove.

AUXILIARY CONTROL VALVE SPOOL AND
HOUSING

To minimise the possibility of oil leaking into the
ram cylinder when the control valve is in the outer
position, changes were made to the spool and housing
with effect from Tractor Serizl Ne. 08B764393.
These changes, whereby a second * O’ ring was added
to the valve spool and machining modifications made
to the housing bore, did not prove suitable and with
effect from Serial No. 08B775949 the original type was
reinstated for production 4nd service,

Both types of spool are interchangeable but it is
essential that the correct *0O7 ring is used. The
single seal type should be fitted with ‘O’ ring, Part
No. 87034-ES whilst the double seal type should be

e LEVELLING ~
80X
COVER
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Fig. 48
Levelling Box Modification

Page 38



SUPER MAJOR SUPPLEMENT

fitted with * O’ ring 87016~ES in the outer location
only. No ‘O’ ring should be fitted to the inner
location on this type of spoel.

HYDRAULIC LIFT LEVELLING BOX

Complaints were received on early Super Majors
of the hydraulic lift levelling box gears rotating under
load and thus upsetting the level of the implement.
To overcome this complaint dimensional changes
were made to the levelling box, levelling box cover
and the vertical gear and sleeve, At the same time a
ratchet washer was added between the thrust pad and
the housing. Twe lugs on the washer engage in
the bottom of the housing to prevent the washer
rotating and four extended sections engage with
the sides of the gear teeth to prevent rotation unless
it is being positively turned by the pinion gear.
(See Fig. 48.)

The current and previous gear, sleeve and
levelling box cover are interchangeable as the changes
are only to minor dimensions. Where it is required
to fit a previous levelling box with the ratchet washer
it will be necessary to use three extra gaskets between
the box and the cover. When using the previous
internal components in a new levelling box it will be
necessary to fit the ratchet washer. If these precautions
are not taken the vertical gear and sleeve will not have
the correct free movement.

TOP COVER AND CROSS-SHAFT

To serve the dual purpose of preventing oil leaks
and dust entry an ‘O’ ring has been fitted to each
side of the cross-shaft between the lift arms and the
adjacent edge of the top cover.

SECTION 6

There has been no change in Part No. for the top
cover but idenrification of the current part can be
made by the recesses machined in the top cover to
accept the * O sealing ring. When fitting the ‘' O
rings they should be lightly oiled to prevent friction.

Previous instructions for tightening the lift arm
securing bolts were to tighten the bolts until the lift
arms just drop under their own weight, If this
procedure is followed when © O’ rings are fitted there
will be excessive end-float in the cross-shaft and,
therefore, the correct procedure is now te fully
tighten one side, back off slightly, finally tighteiing
the opposite side until all end-floatis eliminated, but
not so tight as to prevent rotation of the lift arms and
cross-shaft.

AUXILIARY SERVICE CONTROL VALVE

Complaints are occasionally encountered of oil
leakage from the blanking plugs and seals fitted to the
oil passages in the auxiliary service control valve unit.
Whilst certain of these plugs are drilled and tapped
for removal purposes this is not a practical proposition
with the smaller plugs, Part No. E148-WP-9, fitted
to the drillings marked A, B and C in Fig. 49.

The recommended method of removing these plugs
is to insert suitably sized balls in the connecting
drillings and then use a screwdriver behind the balls
to lever the plugs out of their locations. A careful
note should be made of the number of balls inserted
and a check made that the same number of balls are
removed from the passages after extracting the plugs.

Balls which are available and are suitable for use
in this manner are —

354069-S .. .. 15 in. (1111 mm.) diameter
353076-3 .. Lin. {6.35 mm.) diameter

Tig. 49
Auxiliary Service Control Plug Removal
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PLUG A

Move the auxiliary service control valve spool to
the outer position, feed three or four ¢ in. (11.11 mm.)
balls into hole marked ““ 17 on Fig. 49 then insert a
screwdriver into hole “ 17 and lever against the rear

face of the balls to force the plug out of its location,

 PLUG B

Remove the plug from hole A as detailed above,
insert one 7 in. (11.11 mm.) ball through hole A,
on o inner face of plug B, and lever out the plug.

PLUG C

Feed twelve ! in. (6.35 mm.) balls into hole “ 27
and lever the plug out.

PLUG D

This plug is drilled and tapped No. 6-32 NC and
a screw with this size of thread may be inserted and
gripped with a pair of pliers to effect removal
Alternatively the plug may be dislodged by lightly
tapping it as it has the flow control valve spring
located behind the plug.

PLUG &

This is also drilled and tapped No. 6-32 NC and
may be removed with a screw and pliers in a similar
manner to plug *D.” Alternatively insert one 1 in.
(11.11 mm.) ball through hole “3” and then use a
screwdriver behind the ball to lever the plug out.

SECTION 6

BLUG F

This plug, in the base of the chest, is also drilled
and tzpped No. 6-32 NC and may be removed, with
the aid of a screw and a. pair of plicrs, in a similar
manner to plug * D

HYDRAUL_IC PRESSURE RELIEF VALVE

To increase the efficiency of the hydraulic system
a new pressure relief valve was introduced at Tractor
Serial No. 08(955882. Whereas the previous valve
was of the two stage unleading valve type, ie.,
once the valve was lifted off its seat it would remain
unseated until the pressure dropped to approximately
300 ib./sq. in. (21.09 kg.;sq. cm.), the current valve
is & conventional relief valve and will reseat after only
a very small drep in pressure.

When operating loaders and other similar equip-
ment, the valve is frequently lifted off its scat due to
shock loadings transmitted through the hydraulic
system during the raising cycle. Previously this meant
moving the hydraulic control lever down the quadrant
to neutralise the system or slowing down the engine
1o allow the pressure to drop and the valve to reseat
before the lifting cycle could be continued. The new
valve reseats almost as soon as it is unscated thus
obviating this complaint, as the pressure will only drop
slightly and allow the system to continue raising as
required.

PLUG

SHIMS

SPRING

VALVE BODY

VALVE SPRING SEAT

g PREVIOUS TYPE

VALVE ST
\_\‘\ \\\
7 S NS
VALVE SEAT S -

FANY RS
B SN
&

CURRENT TYPE ® M8

Fig. 50
Pressure Relief Valve

Page 40



SUPER MAJOR SUPPLEMENT

As can be seen from Fig. 50 the construction of the
new valve varies considerably from the previous type
and, with the cxception of the spring adjusting shims,
individual components are not interchangeable
between current and previous valves, The current
valve assembly may, however, be fitted as a complete
unit to tractors carrying out loader work; or using
heavy implements where the relief valve will prove
beneficial.

The correct setting for the relief valve is as before,

2,450-2,500 Ib.jsq. in. (172.24-175.77 kg./sq. cm.).

Care should be taken when setting the valve that
shims are not added to the extent that the spring
becomes solid. As mentioned previously, with the
current valve there will only be a slight drop in
pressure when the valve lifts and it will be found
when checking the pressure relief valve setting that
as the screw-down tap of the testing equipment is
closed the gauge will rise to a pressure slightly above
the setting, and then drop slightly when the valve
lifts.

SECTION 6

HYDRAULIC PUMP

Shortly after the above changes to the pressure
relief valve changes were made to the hydraulic pump
in that new front and rear cover plates were intro-
duced. They differ from those previously fitted in the
“run” of the “ O’ sealing ring groove, The ‘O’
type sealing ring was also changed, the new * O’ ring
being slightly larger in diameter than the previous
patt.

The bearing blocks were also modified by removal
of the “ run-out ” slots and a common block is now
used at both front and rear of the pump where
previously a-different type of block was fitted in each
location. The new bearing blocks may be fitted to a
previous type pump providing thar the previous and
new type are not mixed, i.c. front and rear bearing
blocks must be of the same type.

The new front and rear cover plates may be fitted
to a previous type pump provided that the correct
‘O rings are alsc used.

The complete pump assembly is interchangeable
with that firted to previous Super Major tractors.

Issued—July 1963
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SECTION 6

NEW SUPER MAJOR HYDRAULICS

With the hvdraulic system fitted to previous Super
Major tractors, Qualitrol was cifective only as long as
the implement draft was sufficient 1o preduce a
compressive force in the top link. Certain implements
working at shallow depth were sufficiently heavy at
the rear end to cancel out the draft forces from the
soil and preduce tension in the top link with the
result thar changes in draft were not corrected by the
hvdraulics.

This disability has now been overcome by modifying
the hydraulic assembly, particularly around the main
control spring area, so that Qualitrol is now cffective
with all implements, under all conditions, irrespective
of whether the implement produces compression or
tension in the top hink.

The hydraulic oil flow is unchanged apart {from the
addirion of a ** rate of implement drop ” control which
involves the introduction of a variable restrictor in the
exhaust oil passage of the rum cylinder. The ram
cylinder becomes a new part as the drilling from
the front of the cvlinder feo the cxhaust passage
for the drop centrol restrictor makes it upsuitable
for use with the previous Super Major hydraubics.

The wvalves and other ram cylinder components

“are identical with those previcusly used, whilst the

pressure zelief valve is identical to that introduced
in April 1963, dsscribed in the previous section.

HYDRAULIC PUMP

The hydraglic pump is driven from a gear on the
power take-off extension shaft and, therefore, its
maximum output is affected by any change in the
speed of the shaft. With the introduction of the New
Super Major the ratio of engine to P.T.O. speed was
increased 1e., the P.T.0. shaft now revolves slower
for any given engine speed. Therefore to maintain
the hydraulic pump output at the same level as on
previous Majors the number of teeth on the pump
driving gear has been changed from 33 to 34 and on
the driven gear from 21 to 18,

LINKAGE MODIFICATIONS

Most of the detailed parts of the internal linkage
have been re-designed and are not interchangeable
with these used in previous Super Major hydraulics.
It will therefore be necessary to ensure that the

e
im0
fig.
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correct parts are selected and fitted when overhauling
the new hydraulic top cover assembly.

The main control spring, which is now double
acung, is fitted between two spring scats, the forward
one of which is positioned over, and lecates against,
the gualitrol plunger at the forward end of the spring
chamber in the top cover. The rear seat locates in a
threaded retainer nut which screws into the internally
threaded outer end of the spring chamber.

The voke, as on previous Super Major hydraulics,
passes through the main control spring and screws
into the gualitrol plunger but it now slides inside the
vetainer nut instead of directly in the housing.

To minimise free play in the spring and bouncing
of the implement in the transport position the ram
arm has been modified and has a machined thrust
face on its rear surface, This face contacts the
qualitrol plunger when in the fully raised position,
eliminating [ree play in the spring components. The
position control cam profile on the ram arm has been
modified to suit the latest position control parts and
under no circimstances must current and previous
parts be mixed.

As the ram arm is now in contact with the qualitro!
phunger when the lift arms are fully raised, the position
at which the ram piston contacts the knock-off pin in
the actuating lever and moves the control valve into
the neutral position is now more critical than on
previous assemblies. The pin has therefore been
made eccentric and adjustable, being secured to the
actuating lever with a self-locking nut (sce Fig. 52},
The adjustment of this eccentric is covered under the
heading * Setting The Ilydraulic Linkage.”

To facilitate adjustment of the position control
tinkage the position control arm and block have been
modified and the rod now passes through the arm and
biack below the spring where it is more accessible than

Fig. 52
Internal Hydraulic Linkage
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Fig. 53
Drop Control Restrictor

on the previous hydraulics where it was located above
the spring.

The re-arrangement of the position control linkage
has made it desirable 1o extend the length of the
Position Control Qualitrol selector lever and a new,
longer lever is now fitted at this point.

The new piston kaock-off pin and the modified
.position control linkage has necessitated a new control
valve actuating lever. A new control lever cross-shaft
has alse been introduced which may be idenuified
from the previous shaft by the larger throw of the
ceeentric sectien.

To prevent operatars from connecting the top knk
direct to the yoke, and thus risking damage to the
internal components of the hydraulics by over-
compression of the main control spring, the rocker
has been modified and now fits inside the voke.

DROP CONTROL

When the control lever of the previous hydraulics
is placed in a lowering poesition the rate of implement
drop is dependent upon the amount of rearward
movement of the control valve and thiz in turn is
governed by the position the main contrel lever is
placed within: the lowering section of the quadrant,
i.e. the further the control valve is moved to the rear
the greater the number of oil exhaust holes uncovered
in the control valve bush.

If the contral lever is placed so far down the
guadrant that the rate of implement drop is too great,
then slight movement of the le in an upward
direction will move the contrel valve forward thus
shutting off some of the exhaust holes and slowing
down the speed of drop.

With the new hydraulics the rate of drop cannot be
controlled in this manner, particularly when a heavy

Page 43



NEW SUPER MAJOR SUPPLEMENT

implement is fitted, as tension in the top link also
affects the control valve movement in the following
manner ——

When the lift arms are in the fully raised position
the ram arm holds the qualitrel plunger fismly against
the inside rear face of the cover and compresses the
main control spring in a rearward divection. If the
control lever is now placed in 2 lowering position on
the quadrant and the lift arms begin 1o drop the ram
arm will move away from the qualitrel phunger, the
main control spring will expand and push the plunger
forward thus opening up a gap between the plunger
and the lift cover, e

Allimplements produce tension in the top link when
they are clear of the ground and the geometry of the
linkage is such that this iension incresses as the
implement drops. Because of the gap which now
exists between the qualitrol plunger and the cover
the increasing tension in the top fink tends to draw
the qualitrol linkage rearwacds thus allowing the
control valve spring 1o push the control valve fully
rearwards and open up the maximam number of
exhaust holes.

Without some form of additional control a heavy
implement would, under these circumstances, fall
rapidly to the ground with the risk of consequential
damage to the implement. The drop control fitred to
the new hydraulics is designed to obviate this possi-
bility by providing a variable resirictor in the exhaust
oil passage of the ram cylinder.

The restrictor takes the form of a plunger which,
as it is pushed inwards by a control knob located on
the froat of the top cover, progressively closes the
exhaust passage (see Fig. 53). The control knob has
s threaded spindle which screws into a corresponding
threaded hole in the cover and its inner end contacts
the end of the restrictor plunger.

Control is effected by screwing the knob into, or
out of, the cover but there is no direct connection
between the control and the restrictor, iLe. as the
control knob is screwed inro the cover it pushes the
restrictor further into the exhavst passage but the
restrictor 15 returned by oil pressure in the exhaust
passage when the control knob is screwed out.

It will be necessary, therefore, for the operator 1o
adjust the position of the control knob before com-
mencing work in accordance with the rate of drop he
requires with the particular implement he is using.
The recommended procedure is to begin with the
control knob fully in and then to screw the kuob
sutwards until a satisfactory rate of drop is achieved.

HYDRAULIC OPERATION

Qualitrol

As previously stated, any implement when it is
raised clear of the ground produces a tension in the
top link. With light implements such as cultvators
and one, two or three furrow ploughs this tension
turns into compression when the implement s in
the ground and the tractor is moving forward.

When tail heavy implements such as large reversible
ploughs or four furrow ploughs, and cven wher
three furrow ploughs are operated ar shallow depths,
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the weight of the implement overcomes the draft
force from the soil and the top link remains in
tension at all tmes,

‘The new hydraulics cater for these variations as
explained in the following sections.

Light Implements—Lowering into Work using

Qualitrol (Fig. 54)

With the selector lever © A ” in the upward position,
downward mevement of the main control léver ‘B’
moves the top of the actuating lever * C’ forward
pivoting about the qualitrol fork and allowing the -
control valve spring * D * to move the control valve
“E” into the lowering position.

Lowerinlg stops when the implement draft com-
presses the main contrel spring ‘F’ in a forward
direction a sufficient amount to overcome the pressure
of the control valve spring and move the control valve
into a neutral position.

Hydraulic Operation when Implement Draft is
sufficient to produce Compression in Top Link
(@) Increased Draft (Fig. 55)

When working in Qualitrol an increase in draft at the
tmplement will compress the main control spring ¢ F?
in a forward directon thus moving the control valve
actuating lever * C” forward, overcoming the pressure
of the control valve spring * D * and moving the control
vaive * E* into the raising position,

As the implement is raised the draft force and hence
the pressure on the main control spring decreases to
the original amount and the control valve spring will
then move the control valve into a neutral position.
(&) Decreased Draft

A decrease i draft at the implement will reduce the
compression of the main control spring * F ” and hence
the pressure on the actuating lever © C thus allowing
the control valve spring * D 7 to push the control valve
‘E’ into the lowering position.

As the implement runs deeper the draft wifl increase
t0 its original amount and the control valve will again
be returned to the neutral position,

Heavy Implements—Lowering into Work using
Qualitrol
The following action occurs when the implement
always produces tension in the top link,

Downward movement of control lever “ B” moves
the top of the actuating lever * C” forward, piveting
about the qualitrol fork and allowing the control vaive
spring ‘D to move the control valve *E? into the
lowering position.

As the implement descends the tension in the top
link increases, compressing the main control spring
* I against the spring rear seat * G At the same time
the forward pressure on the actuating lever is reduced
and the control valve spring is then able to move the
conirol valve further into the lowering position thus
increasing the rate of drop.

Ay cxplained under © Drop Control 7 this rate
should be adiusted when the particular implement is
first meunted on the linkage.
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TENSION
IN TOP LINK

_.—nE '\‘.m‘.*;{i'--“

Fig. 54
Qualitrol—Lowering Into Work

COMPRESSION
IN TOP LINK

Fig. 55
Qualitrol—Raising In Work Due to Increase
in Top Link Compression
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=
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DECREASED
TENSION
IN TOP LINK

o

OlL FLOW

Fig. 56

Qualitrol—Raising In Work Due to Decrease
in Top Link Tension

sl [@f

INCREASED
TEMSION
N TOP LINK

Fig. 57

Qualitrol—Lowering In Work Due to Increase
‘= Top Link Tension
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Lowering stops when the implement draft reduces
the tension in the top Hnk a sufficient amount for the
main control spring to push the gqualitrel plunger and
hence the acruating lever forward, overcoming the
rearward pressure of the control valve spring and
moving the control valve into the neutral position.

Hydraulic Operation when Implement Draft is
insufficient to produce Compression in the
Top Link
When the implement draft is constant but is

“insufficient to overcome the weight of the implement

the top link will be in tension and the main control

spring compressed rearward against spring seat * G.

(@) Increased Drafr (Fig. 56}

An increase in draft will now produce a decrease
in tension in the top link allowing the main contrel
spring ‘ F’ to cxpand in a forward dircction thus
pushing the qualitrol linkage and actuating lever < C°
forward, moving the control valve ‘E’ into the
raising position.

As the implement is raised the draft will decrease
but the tension in the top link will increase. The
qualitrol linkage will, therefore, be pulled rearwards
away from the actuating lever, compressing the main
control spring until the original draft is obtained.
The control valve spring will then move the control
valve into the neutral position.

(8) Decreased Draft (Fig. 57)

A decrease in draft will produce an increase in
tension in the top link and the gualitrol linkage will
be drawn rearwards away from the actuating lever,
increasing the rearward compression of the main
control spring and allowing the control valve spring
1o move the control valve into the lowcring position,

As the implement runs deeper the draft will increase
until such time as the original draft is obtained.

A 0.010 /= {025 mn:) FEELER GAUGE

ECTOR LEVER
IN QUALITROL

g, 58
Qualitrol Linkage Adjustment
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Tension in the top link will decrease and the main
control spring will then expand in a forward direction
thus moving the qualitrol linkage and actuating lever
forward and the control valve into the neutral position.

SETTING THE HYDRAULIC LINKAGE

The setting of the new hydraulic linkage differs
from that necessary with the previous hydraunlics and
careful note should be made of the following
procedure —

Main Control Spring

To set the main control spring initially, first screw
in the yoke until all free play is eliminated and then
unscrew to the nearest position at which the pin holes
in the yoke are horizontal. To obtain the correct
serting it is necessary to carry out the functional
checlk {see page 48).

Qualitrol Setting (Fig. 58)

1. Place the selector lever in qualitrel, ie. upward
position.

2. Insert a 0.010 in. (0.25 mm.) feeler blade between
the qualitrol plunger and the rear inner face of the
top cover.

3, Screw in the main control spring yoke fully w0
pull the qualitrol plunger against the housing and
move the lift arms to the fully raised position so that
the machined face on the rear of the ram arm contacts
the qualitrol plunger, pushing it rearwards and
trapping the feeler blade between the plunger and the
COveEr.

4, Place the main control lever at the top of the
quadrant, i.¢. beyond the normal top stop,

5. Slacken the locknut on the position control rod
and screw the rod fully rearwards, away from the
control valve actuating lever.

6. lLecate the thicker end of slip gauge, Tool No.
T.8512/g, marked * Position Contrel,” between the
rear face of the ram cylinder housing and the adjacent
shoulder of the control valve.

NOTE.—This gauge is double-ended and was
used for setting the qualitrol and position control
linkage of previous Super Major hydraulics, The
* Qualitrol > end of the gauge is not used with the
new hydraulics.

7. With slip gauge T.8512/g still in position check
that there is a gap of 0.2 in. (5.08 mm.) between the
front face of the qualitrol fork and the retaining circlip
on the qualitrol rod.

A new gauge, Tool No. T.8517-1, has been
produced to facilitate the checking of this gap. 1f
necessary adjust the length of the control valve turn-
buckle to obtain the correct gap.

Piston Knock-ofl Pin Setting

As previously described this pin is cocentric and
must be so positioned that it is contacted by the piston
when the [t arms reach the fully raised position,
To set the pin proveed as follaws f—
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1. Remove the ram cylinder safety valve.

2. With gauge T.8517-1 and the 0.010 in. {eecler
blade in position and the lift arms fully raised, as when
seiting the qualitrol adjustment detailed above,
stacken the locknut on the piston knock-off pin, and
use a screwdriver to rotate the pin so that the smallest
portion of the eccentric is adjacent to the pisten bore
in the ram cylinder housing.

3. Pass a length of suitably curved or flexible rod
through the ram cylinder safety valve hole and force
the piston fully rearwards, ensuring that the piston
rod is correctly located in the centre of the piston,

4. Rotate the eccentric stop pin so that it contacts the
piston and seccure in this position by means of the
focknut.

5. Refit the safety valve and sealing washer then
remove the gauge and feeler blade.

6. Reset the main conwol spring yoke to its initial
position.

Position Control Setting (Fig. 59)
This adjustment should only be carried out after
the preceding checks and adjustments have been made.

1. Place the selector lever in the downward position
and the control lever at the bottom of the quadrant.

2. Using Tool No. T.8517 set the lift arms in the
lowered position,

3. Check the gap between the rear face of the ram
cvlinder housing and the adjacent shoulder on the
control valve, using the thicker, * Position Contrel,”
end of slip gauge 1.8512'g. Adjust the gap by screwing
the rod inte, or out of, the position control bleck as
required.  Tighten tht locknut and recheck the
setting.

TOOL No. T.8512fg

bt i e

Fig. 59

Position Control Linkage Adjustment
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Fig. 60
Checking Eccentric Knock-Off Pin Setting

Functional Check

Assemble weights of 1,500 Ibs. {681 kg.), or a
suitable implement, to the lower links, start the engine
and set it to run at 1,600 r.p.m.

With the selector lever in the Qualitrol position,
move the main control lever up the quadrant to beyond
the top stop and cnsure that the piston moves the
control valve into neutral when the lift arms reach the
fully raised position.

An casy way of checking that this is happening
satisfactorily is to fit a pressure gauge into the pressure
testing point as shown in Fig. 60. Before commencing
to lift the weight the pressure in the system will be in
the region of 150200 ib. sq. in. (10.55-14.06 kg./sq.
cm.). As the load is raised the pressure will vise, and
then, provided that the knock-off pin is correctly
adjusted, as the lift arms reach the fully raised position
the pressure will drop to its original level, If it does
not do so it will be necessary to remove the lift cover
and readiust the eccentric stop pin.

With the lift arms in the fully raised position check
the number of height corrections that occur in a two
minute period.

This can vary, but, bearing in mind the service age
of the tractor, the weight supported, the oil tem-
peratare, etc., the acceptable maximum should not
exceed approximately 30.

Move the main control lever to the bottom of the
quadrant and then slowly move the lever upwards
until a raise occurs. Move the control lever 1 in.
(25,4 mm.) downwards from this point and check
that the lift arms drop to the lowered position. With
the control lever still ar this position apply a com-
pressive force of 250 lbs. (113.5 kg.) to the qualitrol
yoke, This should produce a raise if the system is
operating correctly.

To facilitate this test an extension, Tool No.
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TOOL No. T.8520

Fig. 61
Checking Main Control Spring Setting

T.8520-1, has been produced for use with the existing
Main Control Spring Pre-load Tool No. T.8520, and
a suitable torque wrench. This cxtension must be
assembled at right-angles to the arm of the existing
tool, connection being made to the square hole in the
arm (see Fig. 613 The torque wrench is then applied
to the outer end of the extension and an upward force
of 80 Ibs. fr. (11.06 kg.m.) applied.  The leverage
provided by the tool and extension multiplies this
force to the required 250 Ibs. {113.5 kg.) direct thrust
on the spring.

SECTION 6

OVERHAUL PROCEDURE

As the compoenents of the new hydraulic hift cover
assembly vary only in detail from those used on the
previous hydraulics, dismantling procedure will be
virtually identical with that previeusly detailed.
The following information covers those items which
are completely new in design —

To Remove Drop Control and Restrictor

1. Remove the hydraulic lift top cover assembly

from the tractor.
2, Remove the auxiliary service valve unit.-
3. Remove the ram cylinder assembly.

4. Withdraw the restrictor from the front of the ram
cylinder.

5. Drive out the pin securing the control knob to the
drop control restrictor spindle,

6. Screw the spindle inwards through the top cover.

7. Remove and discard the seal from the counterbore
in the front of the housing and the seal on the restrictor.

To Replace Drop Control and Restrictor

1. Fir a new seal to the front of the housing. This
seal should be fitted with the lip facing outwards as
its main function is to prevent ingress of dirt into the
hydraulics and the rear transmission housing.

2. Screw the spindle into position from inside the
top cover housing.

3. Locate the control knob on the spindle and secure
in position with the appropriate pin.

ADJUSTMENT SHIMS

Y‘“‘REAF\ SEAT

—-—

YOKE RETAIING NUT -— \

/
Am MAIN CONTROL SPRING

¢ FRONT SEAT QUALITROL PLUNGER

L——— QUALITROL ROD ASSEMBLY

Fig. 62
Qualitrol Linkage Exploded
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4. Fit a new " 07 sealing ring to the restrictor and
then lovate the restrictor in its drifling in the ram
cvlinder housing. The restrictor must be fitved with
its domed cnd tacing outwards and the end with the
small central cone facing into the housing.

5. Replace the ram cylinder assembly.

6. Replace the auxiliary service valve assembly.

7. Replace the top cover assembly on the tractor.

To Remove Main Control Spring and Spring

Seats .

It is unlikely that the spring, inner spring scat, or
~outer spring scat will require attention in service but
should it be necessary to change any of these com-
ponents the following procedure shouid be followed :

1. Disconnect the top link rocker from the voke.

2. Unscrew and remove the voke,

3. Using special adaptor, Tool No. T.8521, unscrew
the spring rear seat retaining nut and remove the
adjusting shims from the nut.

4. Withdraw the rear seat, spring and inner scat.

5. Clean, inspect and renew as necessary.

To Replace Main Control Spring and Spring
Seats

1. Replace the spring inner seat and pack the spring

chamber with approximately } Ib. (150 gms.) of

general purpose grease,

2. Assemble the spring and rear seat.

3. If new parts have been firted it will be necessary
to check the gap between the spring rear seat retainiag
nut and the Nift housing and to then select the appro-
priate thickness of shims in the following manner :

{a) Assemble the retaining nur without shims and
tighten until the spring is just gripped between
the seats.

(b) Using feeler blades check the gap between the
nut and the housing then remove the nut and fit
the same thickness of shim.

SECTION 6

:—*TOOE. No. T.8521

REAR SEAT _
RETAINING NUT |

Fig. 63

Replacing Main Control Spring Rear Seat
Retaining Nut

NOTE.—Each shim has 2 thickness of 0.008
t0 0.012 1n. (0.020 to 0.031 mm.) and in selecting
the humber to be used the total thickness must
be as near as possible below the measured gap.
It must not be greater than the gap.

Replace the nut and shims and tighten to a
torque of 80 83 b, fr. (11.06 11.74 kg.m.) using
special adapror Tool Wo. T.8521, and a suitable
torgue wrench {see Fig. 63).

()

4. Serew in the yoke unul the spring 1s just nipped
(i.c. unul free horizontal movement of the yoke is tust
eliminated) then unscrew to the nearest position at
which the pin holes in the yoke are horizontal,

5. Reconnect the top link rocker to the voke.
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POWER ASSISTED STEERING

Fowracheeled Tractor

riovede Trouctor

Fig. 1

Power Assisted Steering Installations

The power assisted steering insta!
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pump as shown in Fig. 1. The system ulilises the
standard steering box and if for any reason there
is a loss of power assistance the driver will be
able to steer the tractor manually.

The pump, its method of attachment and drive
are identical on four-wheeled and-tricycle tractors,
but some constructional differences exist within
the power cylinders and these are described under
the appropriate heading.

The Pump

The pump is driven by a separate V-belt from
a special pulley fitted to the engine crankshaft and
is mounted on a support bracket bolted to the
front left-hand side of the cylinder head. (See
Fig. 1) Three elongated bolt boles in the pump
support bracket, for securing the pump, provide
a means of adjusting the pump drive belt tension.

The oil reservoir is mounted on the pump body
and it contains a filter element through which oil
is passed on its return from the power cylinder.
The element is held in position by a spring-loaded
cap which will lift and permit oil to by-pass the
clement should it become clogged. An oil level dip
stick is attached to the reservoir filler cap and this
should be used only when the steering is in the
straight-ahead position as the oil level will vary
between left and right lock.

The pump is of the eccentric bi-rotor type, the
inner rotor which has six lobes being driven by
the pump drive shaft. The drive shaft is sup-
ported by a pre-lubricated sealed ball bearing at
the pulley end, and by bronze bushes in the
pump body and cover. The outer rotor has seven
lobes and is driven by the inner rotor. (See Fig.

INTAKE RETURN TO RESERVOIR —.
FROM RESERVOIR — —

RELIEF GROOVE ——
VALVE
ASSEMBLY
PUMP
BO0DY —

PUMP
COVER 8

RELIEF PORT
TO INTAKE
LOwW
PRESSURE
PORT
——-SEALED
BEARING

DRIVE
W SHAET
S—OIL SEAL
Ny,
S S CIRCLIPS
/ %
ROTOR  PRESSURE PORT ™~ BUSH

Fig. 2

Section Through Hydraulic Pump
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2)  As the pump rotors turn the spaces formed
between the rotor lobes increase and then decreasc
in volume with each revolution, propelling oil
from the intake side of the pump to the outlet.
{See solid arrows, Fig. 2.)

When the engine is idling the pump is operating
at its minimum output which is, however, suffi-
cient to provide power assistance.  To limit pump
output at higher engine speeds, a spool tlype
spring-loaded flow control valve is provided in
the pump body. The valve which is hollow and
closed at one end has two metering orifices dritled
through its walls. A pressure relief valve, which
is also spring-loaded, is contained inside the flow
control valve and is retained in position by means
of a circlip. The flow control and pressure relief
valve assembly is retained in the pump body by
the oil outlet adaptor. (See Figs. 2 and 3.)

The flow control valve limits the output of the
pump to a maximum of approximately 2.75 Imp.
galls, per minute (12.5 litres per minute) regard-
less of pump speed. This is accomplished in the
following manner:—

OQil from the pressure side of the pump flows
into the chamber containing the flow control valve.
A flat ground on the land at the closed end of the
valve allows the oil to flow behind it. The oif also
flows to the inside of the valve through the two
metering orifices and from here, through the
pressure relief valve and the pump outlet to the
power cvlinder assembly., (See Figs. 2 and 3.)
When the pump speed is increased, due to an
increase in engine speed, the pump output {ends
to exceed 2.75 imp, galls. per minute (12.5 litres
per minute). This creates a pressure differential
between the outside and inside of the flow control
valve, due to the restricted flow through the meter-
ing orifices, and the pressure at the closed end of
the flow control valve (via the flat) then exceeds
the pressure on the spring-loaded end so that the
entire valve assembly moves and compresses the
flow control valve spring. This action uncovers
passages in the pump body which allow excess
oil to flow back to the reservoir and to the intake
side of the pump. (See dotted arrows, Fig. 2)
Thus, the pump output is limited to 2.75 Imp.
galls. per minute (12,5 litres per minute) regard-
less of pump speed.

The pump produces the oil pressure required
in the system to meet all normal steering condi-
tions, the pressure relief valve installed in the fow
control valve limiting the pump pressure to
720 800 ibs. per sq. inch (50.656.2 kg, per sq.
con). The two ends of the relief valve are of
different  diameters and the end having the
greater area is fitted nearest the pump outlet and
is acted upon by the pressure in the system. A
pressure of 720-800 ths. per sq. inch (50.6 56.2
kg per sq. emu) must be built up in the @
before the relief valve spring is compressed and
the salve is hfted. When the reliel valve Tifts, the
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movement uncovers ports in the flow control
valve and allows sufficient oil to return to the
reservoir and to the intake side of the pump to
prevent further pressure build-up. (See Figs. 2
and 3.)

The relief valve action is the same regardless of
the position of the flow control valve in its bore
since the action of the flow control valve controls
only the volume of oil delivered by the pump.
For example, with the engine idling the flow con-
trol valve does not lift, as the output of the pump
is below 2.75 Imp. galls. per minute (12.5 litres
per minute). If the wheels are turned against the
stops and the steering wheel inadvertently held
hard over the pump builds up a high pressure,
but ths volume of oil delivered by the pump still
does not exceed 2.75 Imp. galls. per minute (12.5
litres per minute). Under these conditions the
flow control valve remains closed, but the pressure
relief valve opens, regulating the maximum
pressure within the desired limits, but because of
the high pressures involved, the steering wheel
must-not in any circumstances be held hard over
for more than 30 seconds with the front wheels
contacting any object which completely prevents
steering movement in the direction the steering
wheel is turned. Operation at such pressures for
longer than the period specified could cause
damage fo the system and in particular to the
pump.

The Power Cylinder

The power cylinder for the tricycle tractor
differs from that used on the four-wheeled tractor
in that less power assistance is required for the
tricycle version. and the cvlinder bore is only
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13 i, (44.45 mm.) compared with 2in. (30.80 mm.)
for the four-wheeled tractor. The smaller
diameter cylinder obviates the necessity for the
locating collar fitted to the end of the valve body
for power cylinders with the 2 in. (50.80 mm.)
bore (see Fig. 9) and also makes the tricycle
tractor power cylinder readily recognisable since
its outer tube is the same outside diameter
throughout its length, not stepped as is the power
cylinder used with the four-wheeled tractor. (Sec
Fig. 5.) In addition, the position of one of the
grease nipples, with associated grease passages in
the valve body, differs on the two types of power
cylinder, but, despite the constructional variations
mentioned, servicing procedure is virtually the
same, with some parts directly interchangeable
and both power cyvlinders operate on the same
principle as descibed in the following.

Manual effort from the steering box is directed
to the control valve spool by means of the manual
ball pin, and power assistance from the ram is
directed to the steered wheels by means of the
power ball pin. (Fig. 5) The control valve
spool is held in the neutral (central) position by
means of a pre-compressed spring and by the
hydraulic forces acting on the reaction ring and
washer. {(See Figs. 4 and 9.)

As long as the steering wheel is not being turned
and there is no side thrust acting on the front
wheels, the spool remains central and the oil
circulates freely on open circuit from the pump,
through the control valve and back to the reser-
voir as shown in Fig. 4. There being no resistance
to flow, no pressure build-up occurs.

A light effort only is required at the steering
wheel to overcome the spring pre-load on the
control valve when the spool will be displaced
towards one end of the body, thus directing the
oil to the appropriate side of the piston. The
pressure quickly builds up until it is sufficient
to overcome the resistance at the wheels, thus
providing the required steering assistance. The
flow of oil and the resulting movement of the
cylinder is maintained, within the Hmits of the
wheel travel, so long as the driver continues to
turn the steering wheel to keep the spool dis-
placed from its central position,

It is important to note that the driver always
steers against a resistance which is derived from
the spring pre-load, plus the pressure build-up on
the reaction ring and washer. Since this pressure
is dependent on the pressure of the oil pushing
on the piston it is proportional to the required
steering force, thereby giving the driver the neces-
sary * feel of the road.” (See Fig. 4)

In the event of the steered wheels being sub-
ected to a shock load the control valve spool
is moved in the appropriate direction to direct the
oil to that side of the piston which will resist
movement.  This blocking action is effective in

Page &
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damping out the *kick back ™ normally felt at
the steering wheel. :

The system is so designed that should the
hydraulic power fail for any reason, manual steer-
ing is still maintained. When steering manually
the small relief valve in the valve body (see
Fig. 9) permits free circulation of oil directly
between ggth ends of the cylinder and the steering
force is not appreciably increased over that
required for the normal manual steering system.

OPERATION

To prevent any possibility of the front wheel
contacting the power cylinder with the steering on
full lock, it is recommended that tractors equipped
with 6.00 X 19 front tyres are not operated with
the front axle at the minimum track of 50.5 ins.
(128 cm.) and that the next larger track setting of
54.5 ins. (138 cm.) be considered minimum; this
does not apply to tractors equipped with 7.50 X
16 front tyres, as with these tyres the minimum
track obtainable is 54 ins. (137 cm.).

. Under mno circumstances, whether operating,
bleeding the system, testing, etc., must the steering
wheel be held hard over FOR MORE THAN 30
SECONDS with the front wheels contacting any
object which COMPLETELY prevents steering
movement in the direction the steering wheel is
turned. This applies throughout the full turning
movement of the steering wheel, i.e. if the front
wheels contact an object sach as a high kerb
which completely prevents steering movement of
the front wheels in the required direction, and
in addition when the steering wheel is held hard
over on either full lock position with the front
wheels contacting the steering stops.

It must be born in mind that it is not necessary
to hold the steering wheel hard over when no
further steering movement of the front wheels in
the required direction is possible, and should this
condition be encountered release the pressure
from the steering wheel immediately. This will
allow the control valve spool in the power cylinder
to move into the central or neutral position so that
the oil can then circulate freely on open circuit
(see Fig. 4); the steering position of the front
wheels will remain unaltered, i.e. they will remain
in contact with whatever prevents further steering
movement in the direction the steering wheel is
turned.

Failure to observe the precaution of releasing
the pressure from the steering wheel in the circum-
stances described will result in a high pressure
being built-up in the system and although the
pump relief valve will lift when the maximum
permissible pressure for the system is reached.
operation for more than 30 seconds at such
pressures could cause damage to the system and
in particular to the pump.

Straight Ahead Driving

When the tractor wheels are in the straight
ahead position the control valve spoot is held in
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the central or neutral position. In this position,
oil from the pump flows past the valve spool lands
and returns to the reservoir through the port in
the control valve body. (See Fig. 4.)

Since only a small amount of back pressure
exists in the system under this condition the
pump-delivers oil at a low pressure, which is trans-
mitted to both sides of the power cylinder piston
through the flexible pipes, so that a balanced
condition exists.

Left Tarm

‘When the steering wheel is first turned to the
left the steering drag link exerts a force on the
control valve spool which tends to move the spool
forward. When the spool is in this position the
oil passage leading to the rear of the power
cylinder is closed to pump pressute, but is opened
to the reservoir.,  The passage leading to the
forward end of the cylinder is opened to pump
pressure. As the oil from the pump flows into
the power cylinder the pressure increases until it
is sufficient to force the cylinder and steering arm
forward, thus providing the power assistance for
the turn. The oil displaced from the rear of the
power cylinder flows back through the control
valve to the reservoir.  (See Fig. 4))

When the operator stops the steering wheel at
the desired position, thus removing the thrust
against the control valve, movement of the steer-
ing arm by the cylinder will momentarily con-
tinue, moving the cylinder until the spool is in the
central position, thereby stopping the power
assistance.

Right Turn

When making a right turn the steering drag link
moves the controi valve spool rearward. The
movement of the valve spool opens the oil

" pressure supply passage in the valve body, which

leads to the rear end of the power cylinder. As
the pressure in the system increases the cylinder
and steering spindle arm move rearward, thus
providing the power assistance for the right turn.
The oil displaced from the front end of the power
cylinder flows back through the control valve to
the oil reservoir. {See Fig. 4.)

Operation Without Pressure Supply

If the pump fails to deliver oil pressure for any
reason, the tractor may be steered manually.
Under this condition the power steering system
operates in the following manner:—

When the steering wheel is turned, the move-
ment of the steering drag link transmits the
manually applied force to the control valve spool.

- The spool moves approximately .045 in. (1.1 mm.)

until it contacts its stop, then the full manual
effort is transmitted mechanically to the steering
linkage. With the valve spool in the off-centre
position oil is directed directly to either end of the
power cylinder through the small relief valve in
the valve body. {See Fig. 9.) Thus, manual move-
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ment of the power cylinder is not restricted, and
steering effort is not appreciably increased over
that required for the normal manual steering
system.

Mote.—Ii there is no oil in the pump veserveir
do not operate the tractor without first removiag
the pump drive belf, {0 disconnect the drive to the
pump.

ROUTINE MAINTEMNANCE

After the first 50 howrs operation and at
periodic intervals, inspect the system for any signs
of leaks and check all screws, bolts and nuts for
tighiness, particularly the power cylinder abut-
ment bracket to side member securing scrows,

After Every 50 Hours Operation

1. Check the oif level in the pump reservoir with
the wheels in the straight shead position and, if
necessary top up to bring the oil to the level of the
full mark on the dipstick, using a pood quality

SECTION 7

SAE, 10 W ol (S.AE Sw where the tempera-
ture is consistently below 100 F. (—12° Q).

Mote.—The filter element ia the pump reser-
voir and the oil in the system will only require
changing when a major overhaul is carried out,
providing care is taken to exclude dirt from the
system: always clean the fop of the reserveir and
the filler cap before wewoving the cap.

2. Check that the pump drive belt free play is

approximately 1 in, (25 ‘mo.) measured midway
between the pulleys; -if necessary adjusting the
position of the pump on its mounting bracket to
correct the belt tension.

3. Apply a grease gun to the three grease nipples
of the power cylinder assembiy and to the one
on the steering drag link,

REPAIR OPERATIONS

Removal of the Power Cylinder
I Disconnect the two hoses from the adaptors
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Fig. 6

Removing the End Cover from the Power
Cylinder—Tool CT.3068A Shown Cstaway

at the power cylinder and secure above the pump
reservoir fevel to prevent oil draining from the
Teservolr.

Note- -On  previous power assisted steering
installations a copper washer is instalied inside
each hose adaptor for sealing purposes.

2. Jack-up the front wheels clear of the ground
and turn the front wheels from lock m lock
sgveral Umes to force all the oil from the
assembly, then remove the jack.

3. Remove the split pin and castellated nut
which secure the front end of the drag link w0 the
ball pin and disconnect the drag link. Excessive
force must mot be used or the ball pin and bull
cups may be damaged.

4. Remove the split pin and casellated nut
which secure the power ball pin to the s;?u’%ing
arm and lift the cylinder assembly away from
the steering arm.

5. Remove the rubber abutment cover, Tollowed
by the two nuts and bolis securing the pision rod
anchor ball cups 1o the abutment hraf“wzﬁ when
the outer cup and shims ’MU be free of the power
eylinder (see Fig. 51, and Bft the power cylinder
from the tractor,

Dismaniling the Power Uylinder
Due to detail changes in deugn

evimder two add Htional tools bave b

the fool range {(one for four-wheelud

and the other for trivyele Lmiéw sl o

wods have been modified and g

moa new mmnge of tool numbers

ta these tems.

iscued Jals 3

SECTION 7

Mate.  The following repuis procedure for the
power evlinders desceribes modifications on the
eytinders since their introduction. At the time of
printing, however, one or two of the later changes
mentioned are not yet actually incorporated in
sither the four-whecled or tricycle tractor power
cvlinders, or have been introduced on four-
wheeled  tractor power cylinders only. It s

ant ;/_czgmmd however, that these paﬂh_ulcu' changes

i become effective on both four-wheeled and
irirygk: tractor power cylinders in due course.

I Remove the two spring covers, with grease -
re(zining pads, from the ball pins.

2. i xr.qusred unscrew the grease nipple from
the end cover at the ball pin end of the unil
Extract the split pin securing the end cover and
remove the end cover by unscrewing it with Tool
CT3068A with the outer localing sleeve of the
toot assembled in position o pilot on the outer
fube of the power cylinder. When carrying out
this operation the power cylinder may, it so
desired, be held in a vice cquipped with soft jaws,
but care must be taken to prevent any distortion
of the unit.

Note.—Fig. 6 shows Tool CT.3068A being used
to remove the end cover. This is an improved
type, double ended tool which can be used with
any previous type end cover or lock rings (with
four slots) and with current cnes (with two slots),
Although corresponding previous type tools are
not suitable for use with the current end cover
and lock rings, Tool CT.3068 previously supplied
can be brought into line with the latest type tool,
which will be the only one supplied in future.

3. Fxtract the Belleville washers and the ball
cup, then using Tool CT3068A in the manner
previously described unscrew the lock ring from
the inside of the outer tube. Withdraw the spacer,
power ball pin and the second ball cup.

4. Using a pair of long-nosed pliers extract the
spring steel retaining clip securing the ball cup
housing, unscrew the ball cup housing using Toeol
CTR067A and withdraw the housing and bali
cup. Extract the manual ball pin,

Previous Power Cylinders

Using a suitable Allen key remove the grub
serew securing the manual ball pin outer cup and
remove the ball cup, unscrewing it with Tool
CT306TA. Extract the manual ball pin,

MNuote.—Fig. 7 shows Tool CT.3067A being used
to remove the ball cup housing. This i+ a modified
to! which can be used on both previous and
t power cylinders. H immp(‘m%«“ LW
ed in pins and two scrowed in s, and when
used on previous power cylinders the latier pins
are removed to allow the others to locate i the
holes in the ball cup: on current power cyvlinders
""".‘WGSTE' mopns are lef1 i pesition, ail four
then enter the -\i, e of the hall cup houwsing.
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Althoeugh corresponding previous type tools are
not suitable for use on current power cylinders,
Tool CT.3067 previously supplied can be modified
1o bring it into line with the latest type tool, which
will be the only one supplied in future.

5. Remove the grease nipple and two hose
adaptlors, with washers, protruding from the outer
tube of the power cylinder, by unscrewing them
from the valve body.

away and drive out the tension pin securing the
ball to the pision rod.

6. Move the anchor ball cup on the piston rod

Previows Power Cylinders

Using an Allen key remove the grub screw
securing the piston rod anchor ball.

Note.—On current power cylinders the im-
proved method of securing the piston rod anchor
hall, introduced in conmjunction with an increase
in size Lo the threaded bore of the ball and to the
end of the piston rod, makes individual replace-
ment of the ball or piston rod impracticable and
these parts will, therefore, be serviced as an
assembly.  Should it be necessary to renew the
piston rod or ball on previous power cylinders,
where the bull is secured with the grub screw, the
current type piston rod and ball assembly will
have to be fitted when stocks of the early type
piston rod and ball are exhausted.

7. Clamp the pisten rod anchor ball firmly in a
vice equipped with suitable soft jaws and remove
the ball from the rod by applying a spanner to
the flats on the piston rod.  Slide off the anchor

POWER
CYLINDER

Fig 7

Unscresing the Ball Cup Housing

SECTION 7

hall cup and rubber abutment cover from the
piston rod,

8. Extract the split spin securing the piston rod
bearing lock ring and remove the lock ring with
Tool CT.3068A. The outer locating sleeve of the
tool should be removed for this operation to allow
the guide bush CT.3068A/b to pilot on the piston
rod.

Previous Power Cylinders

Fxtract the split pin securing the piston rod
bearing assembly, unscrew the bearing assembly
using Tool CT.3068A as described for removing
the pistan rod bearing lock ring on current power
cylinders, then withdraw the piston rod and piston
assembly, complete with bearing assembly from
the cylinder, Separate the bearing assembly from
the piston rod, ensuring the end of the rod is
free from dirt or burrs.

Note. - Should it be necessary to renew the
single piece piston rod bearing assembly used on
previous power cylinders the piston rod bearing
and lock ring fitted to current units will have to
be used when existing stocks of the single piece
tvpe are exhausted.  This change, however, does
not affect the parts used in the bearing assembly
for sealing purposes.

9. Insert a suitable piece of wood into the ball
pin end of the power cylinder to contact the
remaining ball cup and carefully tap the inner
assembly (complete with piston, piston rod and
bearing in the case of current power cylinders)
from the outer tube, then withdraw the valve
spool and operating sleeve assembly from the
valve body.

10. To separate the valve boedy from the inner
tube on current power cylinders, use a vice
equipped with soft jaws and lightly clamp the
valve body in the most suitable position to prevent
distortion or damage, then pull the inner tube
away from it, if necessary rocking the tube from
side to side or in a circular direction at the piston
rod bearing end.  This rocking or rotating should
be kept to an absolute minimum to prevent dis-
tortion of the tube. Extract the piston and rod
assembly from the inner tube and bearing,
easuring that the end of the rod is free from dirt
or burrs, then, using a suilable piece of wood
inserted into the tube, drive the bearing out of
position.

Previows Power Cylinders

~ To separate the valve body from the inner tube
insert a suitable piece of wood into the inner tube
and carefully tap the valve body out of position.

I, Withdraw the lecating sleeve from the outer
tube.
12 Remave the piston ring and separate the
piston from the rod after removing the split pin,
castellated mut and plain washer.

13

Remove the "0 ring from the outside of
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the piston rod bearing, and from the bore of the
bearing remove the circlip, washer, scraper ring,
flat metal washer vellumoid washer, gland seal
and gland spacer. (See Fig. 8.)

14, Extract the ball cup, Belleville washers and
backing plate from the operating sleeve by
tapping the end of the sleeve on a wooden block.

15. Remove the split pin, slotted nut and
hardened steel washer securing the operating
sleeve to the valve spool.

Previous Power Cylinders
Remove the self-locking nut and hardened steel

washer securing the operating sleeve to the valve
spool.

16. Remove the operating sleeve, collar and
valve body spacer from the valve spool. Slide the
reaction ring, spring and washer from the spool
and remove the “O” rings from the reaction ring
and valve spocl.  (See Fig, 9).

17. Remove the “O” ring from the outside of
the valve body. Extract the circlip from the bore
of the valve body, withdraw the end cover and
remove the “O7 rings from the end cover and
bore of the valve body.

18. Unscrew the plug and pin from the valve
body using the apprepriate Allen key and extract
the relief valve spring and ball.

19, If required remove the locating collar from
the end of the valve body (see Fig. 9), and if
damaged or loose remove the locating pins from
the valve body and collar.
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Note.——The focating collar is not fitted to power
cylinders for tricycle tractors.

Inspection of the Power Cylinder

I, Thoroughly clean all the parts of the power
cylinder and inspect for wear or damage.

2. Examine the valve spool and body for burrs
and scoring.  Burrs may be removed with a very
fine emery cloth.

Caution.—Do not round -off the sharp edges
on the valve spoel or the operation of the valve
may be affected.

3. Insert the valve spool into the body and check
its fit. With a light film of oil the spool should
fall freely of its own weight into the body.

4. Inspect the mating surfaces of the operating
sleeve and locating sleeve for wear or damage.
The surfaces should be free from burrs and scores.
Minor burrs and scores may be removed with a
very fine emery cloth.

5. Check the fit of the operating sleeve in the
locating sleeve. The operating sleeve should slide
freely within the locating sleeve when lightly
lubricated.

6. Examine the inner tubs, piston, piston ring,
piston rod and bearing for wear or scoring and
renew if necessary.

7. lnspect the piston rod anchor ball and cups
for signs of wear or hammering, and renew as
necessary if the ball has end float when assembled
between the cups with the shims removed.

8. Normally during an overhaul oil seals should
be removed and discarded and new ones fitted on
reassembly.

Reassembling the Power Cylinder

At assembly a good quality general purpose
grease should be used at the locations where
greasing is required, and components such as the
valve spool, piston rod and inner tube, etc., should
be smeared with a light film of oil.

1. If previously removed, fit new locating pegs
to the locating collar {(four-wheeled tractors only)
and valve body, tapping them lightly into the
holes provided, and install the locating collar on
the valve body (see Fig, 9} by means of a smail
press or by a few light taps with a wooden or
hide mallet, lining up the slot in the collar with
the locating peg in the valve body.

2. Assemble the relief valve ball and spring

to the valve body and, using a suitable Allen
key. screw home the plug and pin, ensuring the
ball and spring remain correctly located.

3. Fit a new "0 ring to both the bore of the
valve body and to the valve body end cover,
slide the end cover into the body and secure with
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the cirelip. Assemble the new “O7 ring to the
outside diameter of the valve body.

Caution—Extreme care must be taken when
fitting “O” rings to avoid damage which counld
cause subsequent leakage,

4. Agemble the valve body to the inner tube,

tapping it lightly into position with a wooden or
hile mallet, so that the locating peg engages with
the slot in the tube.

5. Fit the gland spacer, flanged end first, to the —

bore_ of the piston rod bearing. Carefully instali
a new gland seal, flat face first, in the bore at the
smali end of CT.3055/a, the outer part of Tool
CT.3055. Fit the inner part (CT.3055b) of the
tool, insert the tool with seal into the bore of the
bearing and press the seal onto the gland spacer,
{See Fig 100

& install the scraper ring of the piston rod
bearing on the piston rod, bevelled edge first,
foliowed by the flat metal washer and vellumoid
washer, making the assembly from the piston end
of the rod. Carefully slide the piston rod bearing
onto the same end of the piston rod, move it
towards the anchorage end of the rod and press
the vellumoid washer, metal washer and scraper
ring fully into position in the bearing. Assemble
the thick metal washer over the piston rod and
into the bearing, then secure the sealing parts of

SECTION 7

the bearing with a circlip.  Assemble a new “0"
ring o the outside of the piston rod bearing,
(See Fig. 8.)

7. Install the piston so that its flat face abuts the
shoulder of the piston rod and secure with the flat
washer, casteflated nut and split pin, tightening
the nut to a torque of 35 to 45 lbs. ft. (4.3 10 6.2
kgam). Do not overtighien the nut otherwise the
piston may swell and bind in the ¢vlinder. Fit
the piston ring to the piston.

8. Compress the piston ring and slide the piston,
rod and bearing assembly into the inner tube to
fully locate the piston rod bearing in the end of
the tube. On current power cylinders it may be
necessary to carefully tap the bearing fully into
position in the tubs.

9. Fit pew “O” rings to the valve spool and
reaction ring. Assemble the reaction washer,
spring and reaction ring to the spoo! in that
order, both the reaction washer and ring being
fitted with the chamfered edge of the bore first,
then fit the small collar with its larger end adjacent
to the reaction ring.  Fit the valve body spacer to
the collar so that it is correctly positioned for
engagement with the valve body, 1e. so that it
will locate by the dowel with its remaining hole
in line with the hole in the valve body. Install
the operating slecve on the collar, fit the hardened
steel washer, followed by the slotted nut, tighten-
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Fig. 10

Installing the Gland Seal in the Piston Rod
Bearing with Tool CT.3055

ing it to a torque of 10 to 16.5 Ibs. ft. (1.38 to
2,28 kg.m.). Secure the nut with a new split pin.
(See Fig. 9.)

Note.—--If a self-locking nut, previously fitted to
the valve spool, was removed at the time of dis-
mantling it is recommended that it is replaced
with the current slotted type nut and split pin.

The current valve spool is of course drilled to
accommodate a split pin avd the current nut and
split pin must be used with this spocl. The
current operating sleeve has a small aperture to
facilitate fitting the split pin and in addition is
made from a stronger material. It differs dimen-
sionally only to allow easier removal and replace-
ment of the manual ball pin and has two addi-
tional small holes to allow the use of the spring
clip for retaining the ball cup housing on current
power cylinders. This sleeve will be the only one
supplied in service and may be fitted to current
or previous power cylinders.

10.  Shide the spool fully into the valve body,
taking care not to damage the edges of the lands
of the spool or the sealing rings, so that the
spacer is positioned by the dowel against the
valve body.

11, Install the backing plate in the bore of the
operating sleeve, chamfered cdge first, and ensure
that it seats correctly.  Place {wo Belleville
washers back to back {convex faces together) in
the recess of the appropriate ball cup and fit it
to the operating sleeve with the Belleville washers
adiacent to the backing plaic—a smear of grease
will help to maintain the weshers in position,

Lesued - Julv. 1059
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2. Fit the ball cup to the threaded ball cup
housing and screw the housing into the operating
sleeve, a few threads only.

Previous Power Cylinders

Screw the threaded ball cup into the operating
sleeve, a few threads only. ‘

13. Grease the operating sleeve and shide the
locating sleeve over it with the holes aligned.
14. On both current and previous type power
cylinders the following operation should be
carried out with-the power-cylinder suitably posi-
tioned to prevent the valve spool, etc. from falling
out of position. In addition every precaution must
be taken to ensure that the spacer remains against
the valve body, located by the dowel, otherwise
incorrect assembly may result.

With the sleeve protector installed in Tool
T.3033 (for current power cylinders used with
four-wheeled tractors) or Tool CT.3069 (for
current power cylinders used with tricycle
tractors), fit the tool to the anchorage end of the
outer tube so that the wall of the tube locates in
the recess between the sleeve and its adaptor, the
sleeve then covering the thread in the bore of the
tube. Remove the sleeve protector from the tool
and slide the complete power cylinder inner
assembly through the tool into the outer tube
(see Fig. 11), ensuring the threaded hose ports in
the valve body ling-up radially with the ports in
the outer tube and taking care to enter the piston
rod bearing “O” ring carcfully into the tool. It
may be necessary to lightly tap the inner
assembly into position but{ in such circumstances
do not tap the end of the piston rodd. When the
hose ports in the valve body and outer tube are
almost in line longitudinally withdraw the tool,
fit the piston rod bearing lock ring and using
Tool CT.2068A in the manner previously used for
dismantling, screw down the lock ring until the
hose ports are in line and a slot in the lock ring
is in line with the split pin hole in the outer tube.
Secure the lock ring with a new split pin.

Previous Power Cylinders

Slide the complete power cylinder inner
assembly into the outer tube from the anchorage
end, ensuring the threaded hose ports in the valve
body line-up radially with the ports in the outer
tube and taking care to enter the “O” ring of the
piston rod bearing assembly carefully into the
threaded bore of the outer tube,

Note.—Tools T.3033 and CT.3069 are only
sutable for use with the current piston rod bearing
and lock ring and cannot be used with the
previous tvpe single piece piston rod bearing
assembly.

Using Tool CT.3068A, in the manner previously
used for dismantling, screw the piston rod bear-
ing assembly into the end of the outer tube until
the ports in the valve body and outer tube line-up
tengitudinally and a slot in the bearing assembly
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with the spiit pin hole in the cuter tube,
b Bearing assembly with 2 new split pin.

iS5 i the hose adaplors, with sealing washers,
and the grease nipple through the outer tube and
serew them securcly into the wvalve body.

Matp—Two types of hose adapiors are avail-
able through service, one to suit the previous type
hoses with nipple type ™ Veswaged” cnd pipes
and the other 1o suit the current hoses with
¥ flared ™ end pipes. Care should be taken to
ensure that the hose adaptors fitted are the corvect
ones for the hoses to be used.  (See Fig. 12

16, Apply a liberal coating of grease to the

spherical surface of the manpal ball pin and
assernble it through the holes in the outer tube,
“locuting and operating sleeves, ensuring that the
fimit peg of the ball pin loeates correctly in the
slots provided in the slesves.

17, Using Tool CT.2067A with all four pins in
pasition as deseribed for dismantling, screw the
ball cup housing into the operating sleeve until
fully tight. Back-off approximately one-quarter
tuen i provide the proper lension on the Belle-
ville washers and fit the spring steél retaining ¢lip
so that it lays flat in one of the slots of the ball
cup housing with its ends securely located in the
holes provided in the operating sleeve.

Previops Power Cylinders

Remove the two screwed i pins from Tool
T 30674 and use the tool to screw the ball cup
into the operating sleeve until fully tight, then
back-off one-quarter twn to provide the proper
ension on the Belleville washers.  Using the
gppropriate Allen key, secure the ball cup with
the grob screw but do not over-tighten

1%, Ipstall the larger diameter ball cup in the
suter tube, ensuring that it is fully located. -Apply
2 Hberal conting of grease to the power ball pin
ardd assemble it through the hole in the outer tube.

19, Insmall the spacer in the outer tube, around
ihe power bali pin, and locate it on the ball cup.

26, Using Tool CT.3068A with its ouler locating
ve piloting on the outer tube, screw the lock
ring down against the spacer in the outer tube and
iy tghien 1o ensure that the spacer, power ball
inner cup, locating sleeve, valve body spacer,
body and inner tube are clamped sccurely
sne unit berween the piston rod bearing
sly and the fock ring. Fnsure the slot in
acer and the hole in the locating sleeve are
{rat with the power and manual ball pin holes
o the outer wbe respectively when the lock ring
ned securely,

Place two Belleville washers back to back
faces topethery i the recess provided in

er ball pin cuter cup. and install the cup

bore of the spacer i the outer tube,
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Fig. 11

Section Showing Application of Piston Rod
Bearing “0” Ring Protector Tool

22. Fit and fully tighten the end cover in the
outer tube, using Tool CT.3068A with the outer
lpcating sleeve of the tool piloting on the outer
tube, then back-off approximately a quarter turn
to provide the proper tension on the Belleviile
washers, when a slot in the end cover must be in
line with a split pin hole in the outer tube, Secure
the end cover with a new split pin, and if pre-
viously removed screw the grease nipple securely
into the end cover.

Mote.—On previous power cylinders which in-
corporated an end cover with four slots, only one
split pin hole was drilled in the outer tube and
this allowed a sofficiently fine adjustment of the
end cover to provide satisfactory teasion on the
Belleville washers.  Although present production
cylinders, where the end cover has only two siots,
now have iwo split pin holes in the outer tube
drilled at 90° 1o each other, thus providing the
same degree of adjustment as previously, the
current end cover (two slots) was initially intro-
duced with only one split pin hole in the outer
tube and in these instances a corresponding hoie
may have {o be drilled at 90° to the existing one
to obtain the required adjustment as detailed
above. Should it be necessary to drill another
split pin hole in the outer tube this operation
should be carried out with the end cover partially
installed i the outer tube so that the drill enters
the end cover. This will prevent damage to the
threaded bore of the tube and consequential difti-
culty in removing or replacing the end cover.

23 Install the spring covers, with grease pads
assembled, over the two ball pin locations so that
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the pointed ends of the covers are between the
ball pins.

24, Slide the rubber abutment cover onto the
piston rod, followed by the piston rod anchor
ball cup.

25. Screw the anchor ball against the shoulder
of the piston rod, slotted end outwards, so that
the pin hole in the bal is in line with the one in
the rod and secure by driving a tension pin firmly
into position.

Previous Power Cylinders

Screw the anchor ball securely onto the
shoulder of the piston rod, slotted end outwards,
and secure with the grub screw.

Note.—To tighten the piston rod anchor ball
clamp it tightly in a vice equipped with soft jaws
and apply a spanner to the flats on the piston rod.

Replacement of the Power Cylinder

1. Fit the power cylinder to the abutment
bracket on the tractor, attach to the steering arm
and drag link, make the necessary hose connec-
tions, prime and bleed the system in the manner
outlined within “FrTTING INSTRUCTIONS.”

Note.—If copper washers (E2—CH—9) were
fitted previously to the threaded counterbore of
the hose adaptors, for sealing purposes, do not
omit them when reconnecting the hoses unless new
hoses are fitted. The current hoses which are the
only ones now supplied have “flared” end pipes
instead of the nipple type “V-swaged” end pipes
used on the previous type hoses, and if replacing
the previous type hoses with the current ones the
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current hose adaptors must be fitted also to both
the power cylinder and the pump. (See Fig. 12.)

Removal of the Pump

i. Disconnect the two hoses from the adaptors
at the power cylinder and fasten the ends of the
hoses above the level of the pump reservoir to
prevent oil drainage. Temporarily cover the
power cylinder hose adaptors to exclude dirt from
the system.

MNote.—On previous power assisted —steering
installations copper sealing washers are installed
inside the hose adaptors of the power cylinder and
the pump.

2. First loosen the pump to mounting bracket
securing screws and remove the pump drive belt;
then remove the screws, flat washers and spring
washers and lift the pump away from the bracket.

Dismantling the Pump.

1. Remove the filler cap from the reservoir,
drain off the oil, and clean the outside of the
pump body and reservoir. Remove the hoses
from the adaptors in the pump body but do not
allow dirt to enter the adaptors.

2. Unscrew the reservoir cover securing screw,
remove the cover and filter element retainer
assembly, complete with cover securing screw.
Remove the large sealing ring from the reservoir
cover, and, if required, dismantle the cover and
filter element retainer assembly by removing the
clip from the cover securing screw.

3. Lift the filter element from the reservoir inlet
stud, then using a suitable box spanner remove

HOSE END PIPE

.
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Fig. 12
Previous and Current Hoses
and Adaptors in Section
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the inlet stud.  Remove the two reservolr securing
screws and shakeproof washers, followed by the
reinforcerent plate and Jift the reservoir from the
pumyp body. Remove the four 07 rings ftted
between the reservoir and pump body,

4. Remove the nut and shakeproof washer secur-
ing the pump pulley and using 2 suitable puller
remove the pulley from the pump drive shaft
Fxtract the Woodrff key from the keyway of the
drive shafi,

5

3. Remove the four screws. with spring washers,
securing the pump cover to the pump body, it
the ¢cover away and remove the two 07 rings
from their locations in the pump body.

6. Remove the rotors and rotor drive key from
the pump body and drive shail.

Cauntion.—Handle the rolors, pump bedy and
cover carefully as micks, burrs, eracks or scratehes
may render them wnfit for farther service,

7. Remove the circlip from the pump body
retaining the pump drive shaft and bearing
assembly (see Fig. 2), then carefully press or tap
the shaft and bearing assembly from the pump
body.

8. Remove the circlip reinining the beuring io
the drive shaft and carcfully press or tap the shaft
fropt the bearing. The bearing is of the pre-
lubricated, sealed type, and it 15 recommended
that it be renewed whenever a major overhaul is
carried out.

¢, Fxtract the pump drive shalt oil seal from
the pump body.

10, Unserew the outler aduptor from the pump

[y

{
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body, withdraw the tlow control valve spring from
its Jocation and remove the “O7 ring from the
adaptor. {See Fig. 3.}

11, Withdraw the valve assembly from the bore
i the pump body, remove the circlip from the
bore of the flow control valve and extract the
relief valve and spring. (See Figs. 2 and 3.)

Caution.—The spring tension in the valve
assembly necessitates that care be taken during
dismantling, particularly when removing the
circlip retaining the relief valve. When dismantled
handle the valves carefully to avoid damage.

12. If required, remove the inlet adaptor, with
fibre washer, from the pump body.

Inspection of the Pump

1. Using a suitable solvent thoroughly wash and
clean all parts of the pump, except the pre-

lubricated drive shaft bearing if for any reason

it is to be refitted.

-

2. Inmspect the pump body and cover for wear
or damage and renew if necessary. Inspect the
rotors for wear, cracks or scores, and if either
rotor is worn or damaged renew the rotor
assembly.

3. If the pump body and rotors appear to be in
good cendition check the fit of the rotors to the
pump body and 1o each other. To do this it is
necessary to start reassembling by installing a new
bearing on the pump drive shaft, using a suitable
adapror which will locate against the inner race
of the bearing to seat the bearing on the shoulder
of the shaft.  Fit a circlip to the shaft to retain
the bearing.

4. Install the drive shaft and bearing assembly
in the pump body so that the bearing scats against
the shoulder of the bore. applying the pressure
te the outer race of the bearing. Fit the rotor
drive key to the shaft, then assemble the rotors
to the shaft and pump body. (See Fig. 2.)

5. Check the maximum clearance which exists
between each lobe of the inner rotor and the lobes
of the outer rotor using feeler gauges. (See Fig.
13) I the clearance exceeds .006 ins. {15 mm.)
the pump body and rotor assembly should be
renewed as necessary.

6. Using a straight edge and feeler gauges as
shown in Fig. 14 check the clearance between the
end face of the rotor assembly and the pump
cover mounting face of the pump body. The
pump bady and rotor assembly should be renewed
as necessary if the clearance exceeds 0025 ins
(U6 mm.).

7. Again using feeler gauges check the clearance
between the outer rotor and the insert in the pump
hody.  (See Fig. 15.) Renew the pump body and
rotor assembly as necessary if the clearance

exceeds 00O ins. (15 mm).
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Fig. 14

Checking Rotor to Body End Clearance

8 Remove the rotors and rotor drive key from
the pump body and driveshaft then press or tap
the drive shaft and bearing assembly from the
pump body, being careful not to damage the
bearing or shaft.

9. Dry the pressure relief valve and flow control
valve thoroughly. Check that the relief valve
move freely in the bore of the flow control valve,
if necessary removing any burrs with a very fine
emery cloth.

10.  Ensure the valve bore in the pump body is
dry and check the flow control valve for free
movement in the valve bore. A fine emery cloth
can, if necessary, again be used to remove any
burrs.

11, Check the tension of the flow control valve
spring. The spring should exert a pressure of
16 to 18 Ibs. (7.3 1o 8.2 kg.) when compressed to
a length of 1.2 ins. (305 mm.). If the spring
tension is not within these limits renew the spring.

12, Check the tension of the pressure relief valve
spring.  The spring should exert a pressure of
23510 24.5 Tbs (10.7 to 111 kg.) when compressed
to a length of 118 in. (30 mm.). 1f the spring
tension is not within these limits renew the spring.
Reassembling the Pump

At assembly Tubricate the rolors, valves, bushes

in the pump body and cover, with a light film
of oil.

I, Install a new drive shaft oil seal, sealing lip
first, in the bore in the pump bodyv, so that it
seats against the shoulder of the bore.  (See Fig
20 A soitable adaptor which will hear on the

Tesned Juls, Tagw
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outer edge of the seal should be used to drive the
seal into position.

2. Ensure there are no burrs on the pump drive
shaft, particularly around the location for the
rotor drive key, then carefully tap the drive shaft
and bearing assembly (previcusly  assembleg
together for imspection purposes) into the pump
bady until the bearing seats against the shoulder
of the bore: the pressure should be applied 1o the
outer race of the bearing, and care should he
taken not to damage the oil seal.  Fit the circhp -
to the pump body to retain the shalt and bearing
assembly. .

3. Fit the rotor drive key to the drive shaft and
then assemble the rotors to the shafi and pump
body.

4. Fit new “07 rings to the groove and small
counterbore at the pump cover mounting face of
the pump body. Ensure the dowels for position-
ing the pump cover are not loose or damaged, and
install the pump cover on the pump hody.  Secure
the pump cover using four screws with spring
washers, ensuring that the screws are tightened
evenly until fully tight.

Important.—The pump drive shaft must rotate
freely without binding. If the shaft does not
rotate freely the pump must be dismantled to
locate the cause.

5 Install the Woodraff key in the keyway of the
pump drive shafl, tap the pump pulley into posi-
tion on the shaft and secure with the shakeproof
washer and nut, fully tightening the nut,

6. M previously removed screw the inlet adaptor,

Fig. i5

Checking Clearance Between Outer Hotor and
Insert in Pump Bads

Pape 15
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the shorter adaptor, with a fibre washer assembled,
securely into the appropriate port in the pump
body.

Note.—Two types of both the inlet and outlet
hose adaptors are available through service, one
to suit the previous types hoses with nipple type
“Y-swaged” end pipes and the other to suit the
current hoses with “flared™ end pipes. Care
should be taken fo ensure that the hose adaptors
fitted are the correct ones for the hoses to be
used.

7. Install the pressure relief valve spring and
pressure relief valve in the bore of the flow control
valve and retain with a circlip (See Fig. 3}, then
place the valve assembly in the bore of the pump
body (See Fig. 2), being careful not to damage
the valve lands or the bore of the body.

8. Fit a new “O” ring to the outlet adaptor,
install the flow control valve spring and screw
the outlet adaptor securely into the pump body
to retain the valve assembly. (See Fig. 3)

9. Fit the four new sealing rings to the locations
provided at the reservoir mounting face of the
pump body. Ipstall the reservoir on the pump
body and position the reinforcement plate in the
reservoir, with the holes in the plate and reservoir
alined with those in the pump body. Secure the
plate and reservoir with two screws, fitted with
shakeproof washers, and with the reservoir inlet
stud. Ensure the screws and inmlet stud are
tightened fully.

1L I previously dismantled, reassemble the
reservoir cover  and  filter  element  retainer
assembly by fiest installing the flat washer on the
reservoir cover securing screw, followed by a new
seal, large end first. Insert the screw through
the reservoir cover, fit the spring lo the screw
followed by the spring seal, recessed face first,
and retain by fitting the clip securely to the screw.
Fit a new large scaling ring to the reservoir cover.

11. Locate a new filter ¢lement on the reservoir
inlet stud, then install the cover and filter element
retained assembly on the reservoir and secure by
tightening the cover screw firmly but not
excessively,

12, If required replace the gasket in the fller
cap with a new one, and fit the filler cap to the
reservorr cover temporarily to prevent the entry
of dirt whilst installing the pump on the iractor.

' Replacement of the Pump

1. Attach the pump to the mounting bracket on
the tractor, fit and adjust the pump drive belt,
install the hoses, prime and bleed the system in
the manner  outlined  within the following
TRITTING INSTRUCTIONS.

Mote.—-1f copper washers (E2- CH. 9} were

fitted previously to the threaded counterbore of
the hose adaptors, for sealing purposes, do not
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omit them when reconnecting the hoses unless new
hoses are fitted. The current hoses which are the
only ones now supplied have “flared” end pipes
instead of the nipple type “V-swaged” end pipes
used on the previous type hoses and if replacing
the previous type hoses with the current ones the
current hose adaptors must be fitted also to both
the power cylinder and the pump.  (See Fig. 12.)

FITTING INSTRUCTIONS
En service, power assisted steering conversion
kits are available for all standard four-wheeled
Power Major and NMew Fordson Major tractors,
excepl when the latter are fitted with a V.O.
engine unless designed for operation between

5.000 and 10,000 feet, when the petrol engine
cylinder head is fitted.

At Engine No, 1425097 the diesel and petrol
engine cylinder heads were medified to incor-
porate a special mounting pad for the power
assisted steering pump mounting bracket; this was
not present on previous cylinder heads and there-
fore two kits of parts are available, E16—WR--9
effective  with Engine No. 1425097 and
E15—WR-—9 prior to Engine No. 1425097. The
method of fitting the pump mounting bracket for
each kit is described in the following instructions.

Filting Steering Pump Drive Pulley to Crankshaft
Falley

1. Remove the starting handle (if fitted), followed
by the crankshaft ratchet and washer,

2. Fit the steering pump drive pulley to the
crankshaft pulley so that the three welded strips
of the pump drive-pulley are between the rivet
beads of the crankshaft pulley, install the new
larger crankshaft ratchet washer and fit the
crankshaft ratchet.

3. Turn the steering pump drive pulley anti-
clockwise and hold in this position, with the
welded strips of the pump drive pulley against
the rivet heads of the crankshaft pulley, whilst
tightening the crankshaft ratchet to a torque of
90 to 100 Ibs, £t (12.4 to 13.8 kg.m.). Refit the
starting handle (if fitted) to the tractor.

Engine Water Pump Modification

1. Drain the cooling system, slacken the
generator mounting bolts and adjustment locking
serew, detach the fan belt, remove the fan and
water pump puliey by removing the four securing
screws and spring washers.

-y

2. Disconnect the radiator hose at the water
pump. remove the four screws and spring washers
securing the water pump to the cylinder block
and remove the water pump.

3 Positon the water pump so that the pulley
hub s in the bore of Main Tool CPT.8000, with
the hub towards the tool centre screw. Fit the
split adaptors CPT.8000-2/a to the tool and
around the hub, install the centre screw adaptor
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CPT.8000-3/d and press the hub from the water
pump shaft.

4. Install the new water pump pulley on the
spigot diameter at the long boss of the new pulley
hub, with the holes aligned.

5. Fit the split adaptors T.7000-17/a to Main
Tool T.7000 and install the new water pump
pulley and hub assembly with the hub located
centrally in the adaptors.  Position the water
pump in the tool so that the end of the pump
shaft is located at the entrance to the bore of the
pulley hub, fit the centre screw extension
T.7000-17/b and press the shaft into the hub until
the end of the shaft is 113 ins. (35.7 mm.) below
the extreme front end of the hub.

6. Having installed the new water pump pulley
and hub, check that the water pump shaft revolves
freely and that the hub or pulley do not rub
against the pump bearing or housing.

7. Using a new gasket, install the water pump
and secure to the cylinder block with the four
screws and spring washers, then reconnect the
radiator hose to the water pump.

8. Install the fan belt, position the fan and fit
the four new securing bolts through the fan, water
pump hub and pulley and secure with spring
washers and nuts.

9. Position the generator for correct fan belt
tension (4 in. (12 mm.) free play mid-way
tetween the generator and water pump pulleys)
and tighten the generator mounting bolts and
adjustment locking screw.  Refill the radiator.

Installing the Steering Pump

1. Kit No. E16-—~WFR—8 (effective with Engine
No. 1420597).

Secure the steering pump mounting bracket to
the mounting pad provided at the front, left-hand
side of the cylinder head using three screws and
spring washers.

Kit No. EIS—IFR—9 (prior to Engine No.
1425097).

Remove the two front, left-hand side cylinder
head securing screws, followed by the exhaust
manifold front securing screw and washer. Fit the
steering pump mounting bracket securely al this
location using the same manifold securing screw
and washer together with the two longer cylinder
head securing screws provided, tightening the
latter to the correct torgue of 85 to 90 Ibs ft
(11.74 to 1244 kgm).

2. Pesition the Woodruff key i the keyway of
the steering pump drive shaft, tap the pump pulley
into position on the shaft and secure with a shake-
proof washer and nut, fully tightening the nut,
Remove the dust cap from the steering pump body
and screw the inlet adaptor. with a fibre washer
assembled, securely into the steering pump body.

Tssuede— vy, 1050
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3. Install the steering pump on the mounting
bracket fitted to the tractor, using three screws,
spring washers and flat washers, but do not
tighten the screws. Fit the pump drive belt,
adjust the position of the pump on its mounting
bracket so that the belt has approximately 1 in.
(25 mm.) free-play mid-way between the pulleys
and fully tighten the screws fixing the pump to
the mounting bracket, T

Note.—After installing the steering pump on the
tractor check that there is a minimum clearance-
of & in. (2 mm.) between the pump reservoir and
the radiator brace rod; if necessary reposition
the brace rod to obtain the desired clearance,
adjusting the brace rod retaining nuts as required.

Steering Linkage Modification

1. Remove the split pin and castellated nut
securing the steering drag link to the drop arm
and detach the drag link from the drop arm.

2. Jack-up the tractor, remove the left-hand
front wheel and disconnect the track rod at the
left-hand steering arm by removing the split pin
and pin.

3. Support the left-hand wheel spindle to prevent
it dropping from its location and remove the nut
and clamp bolt securing the steering arm. Lift
the steering arm from the spindle, with drag link
attached, install the new steering arm provided
in the correct position on the spindle and secure
with a clamp bolt and self-locking nut. tightening
the nut to a torque of 75 to 85 Ibs. ft. (10.4 o
117 kg.m.).

Note.—From approximate Engine No. 1510131,
modified front wheel spindles, having a slightly
wider steering arm clamping bolt slot are being
gradually introduced in production. The wider
slot aliows the steering arm to be clamped in a
position on the spindle to give .002 in. to .007 in.
(.05 to .18 mm.) clearance between the bottom
face of the arm and the top face of the axle with
the spindle held firmly up into the axle. With
wheel spindles having the narrow slot this clear-
ance is controlled by manufacture as the slot is
of such width that the steering arm clamp bolt
fits snugly into it.

When fitting a steering arm lo a wheel spindle,
therefore, always check first to see if the steering
arm clamp bolt slot is the wider one, by fitling
the steering arm and clamp bolt {o the spindle
and noting if there is movement of the arm up
and down the spindle. [f the spindle has the
wider slot the steering arm must be clamped in a
position on the spindle to give the clearance
specified above, using feeler gauges to obtain the
correct setting,

4. On fractors equipped with 6.00 X 19 in.
front tyres check the front axle track setting and
it necessary extend the front axle from the mini-
mum track setting of 50.5 in. (128 c¢m.) to the
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next larger séiting of 34.5 in. (138 cm.) and adjust
the track rod accordingly. (It is recommended
that tractors equipped with power assisted steering
and 6.00 > 19 in. front tyres are not operated

at the minimum front axle track setting obtain-

able—see previous “ OPERATION.”)

5. Connect the track rod to the mew steering
arm, securing the pin with a new split pin, refit
the wheel securely and remove the jack.

6. Attach the new steering drag link to the drop -

arm using a castellated nut tightened to a torque
of 100 to 110 lbs. ft. (13.8 to 15.2 kg.m.) and
secure with-a new split pin.

Installing the Power Cylinder

Care should be taken at all times to ensure
that when installed, the front end of the power
cylinder will not, in service, foul the frame of
any front mounted equipment which may be fitted
to the tractor and cause damage to the end of
the power cylindet and possible consequential
difficulty should it be required to remove the
power cylinder end cover. ’

1. At the left-hand side of the tractor remove
the four side channel member to front trans-
mission housing securing screws and spring
washers. Secure the power cylinder abutment

bracket at this location (see Fig. 1) using the four .

longer screws and spring washers supplied,
tightening the screws to a torque of 65 to 70 Ibs.
t..(9.0 to 9.7 kg.m.).

2. Assembie the piston rod anchor ball outer

cup to the inner cup on the pisten rod, inter-

posing shims of suitable thickness to allow free
movement of the piston rod anchor ball in the
cups. withont end toat, when the power cylinder
is secured to the abutment bracket. The grease
nipple installed in the outer cup must be on the
opposite side to the larger section of the semi-
spherical projection raised on the front face of
the inner cup.  (See Fig. 5))

Mote.—The three thicknesses of shims available
are 0025 in. (06 mm.), .005 in. (.13 mm.) and
010 in. (25 mm.).

3. lnsert the two bolts through the inner and
outer cups then position the power cylinder, grease
nipple in outer cup facing outwards, with the
bolts passing through the abutment bracket and
secure with the two self-locking nuts, tightening
the nuts to a torque of 60 to 65 lbs. ft. (8.3 to
9.0 kgm.).

After securing the power cylinder to the abut-
me=nt bracket ensure that the piston rod anchor
ball moves freely in its cups without end float
and also that the power cylinder has sufficient
angular movement in the ball cups to allow
oparation with the front axle extended.

4, Connect the power cylinder to the steering
arm and drag link at the power and manual ball
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pins respectively and secure with castellated nuts
tightened to a torque of 100 to 110 lbs. ft. (13.8
to 15.2 kg.m.). Split pin both nuts securely, using
new split pins.

5. Grease liberally with a good quality -general
purpose grease by means of a grease gun at the
three nipples provided on the power cylinder
assembly and the grease nipple on the steering
drag link.

Installing the Hoses

[. Remove all-dust caps and connect the hoses
to the steering pump and power cylinder, screw-
ing the union nuts of the hoses firmly into position.
The high pressure hose, identifiable by the
clinched end caps on the rubber hose, must be
connected between the rearmost ports of the
pump and cylinder.

2. Fasten the two hoses together with the strap
provided.

Note.—To ensure satisfactory operation, care
should always be taken to ensure that the hoses
are not reversed, and also that when installed they
will not, in service, rub against any part of the
tractor, causing chafing and possible consequential
leakage or failure.

Priming and Bleeding the System

Having correctly installed the power assisted
steering equipment, prime and bleed the system in
the following manner. This procedure must also
be adopted if air is allowed to enter the system
at any time either because of low oil level or the
removal of a part.

Note.—Providing care is taken when filling,
checking or topping-up the oil in the steering
pump reservoir the filter in the reservoir will
remove all foreign matter from the oil uatil such
time as an overhaul is carried out. It is essential,
therefore, to always thoroughly clean the outside
of the reservoir and filler cap before removing
the cap.

1. Jack-up the front wheels clear of the ground,
or failing this ensure the front tyres are at the
correct pressure and are on a smooth, hard sur-
face such as concrete, then turn the tractor wheels
to the right against the steering stops so that the
piston is retracted into the cylinder.

1y

2. Remove the reserveir filler cap.  Fill the
reservoir to the correct level, as indicated by the
dipstick attached to the filler cap, using a good
quality oil, SAE. 10W (SAE. 5W where the
temperature is consistently below 10° F. (—12°C)
and replace the filler cap. Capacity is 2§ pints
(1.4 litres).

3. Start the tractor engine and set it to run at a
fast idling speed.

4, Turn the steering wheel gently from lock to
lock.
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Note.—Do nct on any account hold the steer-
ing wheel hard on full lock when filling or testing
the system for longer than 30 seconds otherwise
damage may result.

5. Keep the reservoir topped-up and continue
olperating the steering wheel until the system is
clear of air, indicated when the oil returned into
the reservoir is free from turbulence and -air
bubbles.

6. Check the hose connections for any oil leaks
and rectify as necessary. '

Note.—Should any difficulty be experienced in
obtaining a perfect seal at the hose unions with
the tErevnous type hose (nipple type “V-swaging”
on the end pipes as shown in Fig. 12) this may
?ossibly be overcome by disconnecting the hoses
rom the adaptors where necessary, fitting a
copper washer (E2—CH-—9) to the threaded
counterbore of the adaptors and reconnecting the
hoses securely.

7. With the wheels in the straight ahead position,
stop the engine and fill the reservoir to the full
mark on the dipstick, Replace the filler cap
securely, and if necessary remove the jack.

FAULT FINDING

The foliowing information is intended as a
guide should any difficulty be encountered with
the power assisted steering system, and for this
purpose the standard equipment of the tractor, ie.
steering gear assembly etc. is assumed to be in
good working order.

Loss of Power Assistance

A sequence for checking through the system to
determine the cause of loss of power assistance
is shown at Fig. 16 in the form of a fault finding
chart.

Binding in the Steering

If binding or sticking is noticed at the initial
turning movement of the steering wheel check the
following items:—

(a) Manual ball pin movement.

Check the longitudinal movement of the manual
ball pin for evidence of sticking or binding.
Unsatisfactory movement may be caused by the
operating sleeve binding in the locating sleeve,
possibly due to inadequate lubrication or wear
and in such circumstances the parts should be
freed or if necessary renewed.

(b) Control valve spool movement.

Check that the control valve spool, together
with reaction ring, elc, does not stick or bind
and if necessary remove any burrs or renew the
damaged part.

Excessive Free Play in the Steering

If excessive free play is noticed in the steering
check the following items:—
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{a) Manual ball pin adjustment.

Check for looseness of the manual ball pin
caused by wear on the ball pin, ball cups, faulty
Bellevilie washers or by maladjustment; readjust
and renew worn parts as necessary.

(&) Power ball pin adjustment.

Check for looseness of the power ball pin and
if necessary re-adjust, renewing worn ball cups,

-Belleville washers or by maladjustment; re-adjust
. ring inside the end cover at the ball pin end of

the cylinder is tightened fully.

Heavy Steering

Heavy steering should not be confused with loss
of power assistance or binding in the steering.
The steering-effort required is less than that neces-
sary when there is no power assistance and the
heaviness exists over the whole travel of the steer-
the wheel, whilst binding occurs only at the initial
turning movement of the steering wheel.

If the steering is heavy check the following
items:—
{a}) Pump delivery and pressure.

Ensure that the pump delivery and pressure is
not low by first checking, and if necessary adjust-

© ing or renewing the pump drive belt. Check for

leaks from the pump, hoses, hose connections (in
particular the high pressure hose), etc.; if neces-
sary renew faulty parts and tighten connections.
Check the pump flow control and pressure relief
valves and springs, renewing any parts required,
then if necessary, check the pump body, cover,
rotors, bushes, etc., and renew any worn or
damaged parts.

(b) Power eylinder leakage.

Check for leaks from the power cylinder, parti-
cularly at the piston rod bearing assembly and
renew seals as required. Examine the control
valve spool, valve body (paying attention to the
small relief valve shown in Fig. 9) and associated
sealing rings for damage which could cause
internal leakage, renewing any faulty parts, then -
if necessary check the inner tube, piston, piston
ring, etc., and renew worn or damaged parts.

Note.—Excessive oil leakage from the small
hole in the outer tube, directly opposite the hose
adaptors can be indicative of internal leakage at
the valve spool, valve body or associated sealing
rings. ‘This must not be confused with the normal
slight leakage which may be evidenced at this
hole, which is an air bleed from the back of the
valve spool and wiil also act as an escape for any
normal slight seepage of oil which may get behind
the spool.

Should there be any oil leakage at the ball pin
location or from the holes in the outer tube where
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LOSS OF POWER ASSISTANCE

. # ‘Check pump drive beit

[ :
Belt loose or broken Belt correct
Adjust or renew as necessary l Check oil level in reservoir
Trouble over l !
Qil level correct Oil level low
Check hoses Fill reservoir, bleed system
Hoses correct - I 1 Trouble over
) Hoses loose or damaged
Check pump relief |-
and flow control valve Tighten or renew as necessary

l Trouble over

F" |

Yalve and springs worn or damaged Pump valves correct

Remove burrs or renew as necessary + Check power cylinder
l ! '
Trouble over Internal parts worn Power cylinder correct
or damaged H
Check pump body,
Renew as necessary rotors, bushings, etc,
Trouble over l '
Pump parts worn or damaged 1

| Pump correct’

Renew as necessary : l
: l Trouble over
Trouble over

Fig. 16
Loss of Power Assistance—Fault Finding Chart
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the hose adaptors are situated, this could again be
due to faulty valve spool, valve body or associated
sealing rings, and in the latter case could be parti-
cularly attributable to a damaged sealing ring on
the outside diameter of the valve body. I this
sealing ring is damaged oil may flow from the
inner tube end of the valve body, along the out-
side diameter of the valve body and out through
the holes in the outer tube which accommodate
the hose adaptors. In the case of suspected

leakage at the ball pin Jocation it must be ensured

that it is oil which is escaping, and not grease,

as the ball pins and operating sleeve are greased

by means of the grease nipples protruding from
the outer tube.

Noisy Operation

If undue noise is noticeable in the system check
the following items:—

{a) Pump reservoir oil level.

Check that the cil level in the pump reservoir
is not low, allowing air to be drawn into the
system, and if necessary add sufficient good quality
oil of the correct specification to bring the oil to
the correct level (do not forget to bleed the
system). Ensure also that hose connections, etc.,
are secure.

(b} Pump drive belt tension.

Check that the pump drive belt is not too tight,
which could cause pump noise, or too loose,

SECTION 7

which may result in squealing, and adjust if
necessary.

fe) Pump wear.

Check the pump flow control and relief valves
and springs, then if necessary examine the pump
for wear; renew worn parts as required,

Steering Chatter

If steering chatter is evident check the following
items:-—

(u) Abutment bracket fixing.

Check that the abutment bracket is fixed
securely to the side member of the tractor, with
the securing screws tightened to the specified
torque.

(h) Piston rod anchor ball end float.

Check that the piston rod anchor ball cups are
secured to the abutment bracket with the bolts
tightened to the specified torque and that the
piston rod anchor ball is not loose in the cups.
If necessary adjust the shims between the anchor
ball cups to remove any end float and tighten the
anchor ball cups to the specified torque.

(¢} Power ball pin adjustment.

Check for looseness of the power ball pin
caused by wear or maladjustment and renew worn
parts or adjust as necessary, ensuring also that
the lock ring inside the end cover at the ball pin
end of the cylinder is secure.

fenedd July. 1930
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FRONT AXLE AND STEERING

With the intreduction of the Super Major, a
number of minor modifications have been made to
the front axle assembly and steering  components
and a heavier front cross-member has been introduced
specifically for the Super Major.

The tollowing differences should be noted o

{a) Front Axle Trunnion Pin and Bush

A new front axle trunnion pin (larger in diameter,
shorter in length and having a single hole drilling as
against the iwo-hole drilling on the previous type}
has been introduced with the Super Major. This
trunnion pin is retained positively in position by a
spring tension pin which passes through the drilling
in the trupnion pin and locates in a cross-drilling in
& new type front cross-member. (See Fig. 16.)

To accommedate the larger diameter trunnion pin
& new hardened steel bush is used in the front axie
centre beam, and this in turn necessitates & new
centre beam with a larger diameter bush locating hole
than was incorporated in the previous centre beam.

To remove and fit & new bush, use driver Tool Na.
T.3080 and the 550 handle (see Fig. 17).

(5} Radius Rod Pin and Bush

A new pin {longer and larger in diameter than
previously used) locates the rear of the front axle
radius red to the engine sump. This pin is in turn
retained by a spring tension pin locating in a cross-
drilling in the sump, A thrust washer 15 now fitted
between the rear of the radius rod and the sump.

To accommodate the change in pin diameter a new
hardened steel bush is used, this necessitating a new

Fig. 16

Trunnion Pin Retention
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radivs rod, with 2 lager diameter bush locating hole
than was incorporated in previous radivs rods.

To remove and fic 2 new bush, use Tool No. T.308]
in conjunction with 550 handic, When fitting a new
bush, assemble the swall collar T.3081/b with the
small spigoted diameter facing into the bush, then
drive the bush into position uniil the tool is flush with
the face of the radius vod.

{c} Front Cross-member

A pew font crossemember, 40 lbs, (18,14 kg
beavier than previowsly used but having the same
fizing location, » used on the Super Major. This
cross-nemnher incorpdrates 2 lavger dismeter runnion
pin hole and « cross-drilling 10 locare the trunnion pin
retaining wosion pin,

(dy From Asle Spindies

On the Super Msjor 4 rubber dost seal replaces the
felt seal previously used. At rhe same dime, the
clearance between the Sont axde extension and the
steering arm has beon changed from 002 1o 007 in.
(05 10 18 pm) 10 625 o i £.83 o 89 mm.).
Whilst the felt and rubber seals are interchangeable,
it i3 important thar the previous clearance i main-
tained awoa fabn sesl i fited and the carrent
clegrance with the ribber seal.

{¢) Steering Drop Arm

To prevent g foul condition between the steering
drop arm and the new chech pedat the steering drop
arm has been redomgned. The new arm can be used
for service on previots fraciens but the previous anm
is nor suitakle for aw : Super Major.

Resoving §eranion §
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TRAILER VACUUM

SECTION 8

BRAKING EQUIPMENT

Fig. 1
Vacuum Braking Equipment

Vacuum _braking equipment can be fitted in
production, on request, to all Fordson Major Diesel
Agricultural and Commercial Tractors or supplied
as an accessory kit under Part No. E6o-Z-9.

The kit comprises a rotary exhauster, vacuum
reservoir, reaction valve, control lever, vacuum
gauge, quickly detachable coupling and the necessary
connecting pipes and brackets., To install this
equipment it is nccessary to modify the fuel injection
pump by fitting a new cambox and camshatt o enable
the cxhauster to be driven from the rear of the cam-
shaft.  The parts necessary for the modification of
the fuel injection pump are also included in the kit

The rotary exhauster is mounted behind the fuel
injection pump and driven at half engine speed by
the pump camshalt. It consists of a body in which
a rotor is supported by heavy duty ball bearings.
The roter has six sliding vanes or plates, which are
hekd 1in contact with the internal bore of the body by
cam rings. The ends of the bore of the body for the
rotor are sealed by spring-loaded plates which bear
against the ends of the rotor vanes, a seal being made
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between the end plates and the internal bore by
piston rings.

The method of operation of the rotary exhauster
is as follows —

The rotor is supported eccentric to the internal
bore of the body, being closer to the body at the
bottom than at the top. The vanes and end sealing
plates make six scparatc compartments and as the
rotor is supported ecccentric to the internai bore,
these compartments will be of a larger volume
towards the top of the exhauster than at the bottom.

As the rotor commences to rotate in a clockwise
direction, when viewed from the front of the engine,
so the sliding vanes will move in and out of the rotor
as their position moves from hertom to top of the
exhauster body.  Air is drawn from the vacuum
reservolr, into the exhauster body at the point where
the compartments are increasing in size, and expelled
through the outler {on the side where the com-
partments are decreasing’ into the engine sump.
The inmke and ouwlet pressures of the air will
obviously vary depending on the amount of vacuum
existing in the reservolr at any time,

Pa ge 1
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A spring-loaded ball vaive is fitted between the
inlet and outlet passages of the exhauster, to prevent
the exhauster being overloaded. This valve opens,
when the vacuum in the reservoir exceeds 25 ins.
(63.5 cm.) of mercury, to permit ait from the engine
sump to circulate through the exhauster back into
the engine sump thus by-passing the vacuum
reservoir, At this time a non-return valve in the
vacuum reservoir drops back on to its seat and-
prevents air from entering the vacuum reservoir.

The vacuum reservoir tank is 2p ins. long X 1oins.
diameter with a total capacity of 1,570 cubic inches.
This provides sufficient capacity to meet the
requirements of any suitably equipped trailer up to
1o-tons gross, and will provide for several brake
applications with the engine stopped.

The exhauster is connected to the reservoir tank
through a non-return valve which allows air to be
drawn off. A gauze filter is also incorporated in the
non-return valve to prevent dirt or t%reign matter
from being drawn into the exhauster.

The reaction control valve assembly consists of a
cylinder having connecting ports to trailer brake
cylinders and vacuum reservoir, and also a vent to
atmosphere, Operating in the cylinder is a piston
having atr its centre a combined valve assembly
which acts at its rearward end as an atmospheric
valve and at its forward end as a vacuum valve.

The piston is spring loaded and directly connected
to the operating lever through the medium of a
control rod, extension rod and fork (see Figs. 1 and 2).

SECTION 8

In the normal ** brakes off ” position (Fig. 2) the
return spring holds the piston fully forward ia the
cylinder, the vacuum end of the combined valve
being held firmly on its seat by the vacuum spring
plus the pull from the vacuum reservoir. With the
piston in this position the length of the combined
valve is such that the rear end is clear of the seat,
thus the forward portion of the reaction valve
cylinder and also the trailer brake cylinders, are
vented 10 the atmosphere.

When the driver’s hand lever is operated, move-
ment is transmitted to the piston assembly pulling it
rearward against the return spring:  Initial movement
first closes the armospheric end of the combined
valve, the vacuum end remaining seated, but cén-
tinuing movement opens the viacuum end while stll
sealing the atmospheric end (Fig. 2). - Air is dfawn
from the forward part of the reaction valve cylinder
and from the trailer brake cylinders into the vacuum
reservoir, and brake application commences.

A small spring is fitted between the end of the
control rod extension and the operating lever
connecting fork (see inset Fig. 1). This allows small
fluctuations of the piston assembly independent of
the operating fever. When the combined valve opens
at the vacuum end a depression is formed-in the
forward part of the reaction valve cylinder, tending
to draw the piston forward against the control rod
extension spring in proportion 16 the depression.
Thus, in order to obtain heavier braking power the
combined valve must be moved further off its seat
at the vacuum end and the effort at the operating
lever to achieve such movement is progressively
increased in proportion to the depression in the
forward part of the cylinder,

BRAKES OFF
ATMOSPHERIC VENT — [—TO BRAKES
' /
VACUUM
[ valve
PISTON [ sPriNG

CONTROL

{ ]

T el e
RETURN P R |
SPRING——" 3l

ATMOSPHERIC P
END OPEN—" Lo
1

BRAKES BEING APPLIED
ATMOSPHERIC VENT -— /——TO BRAKES

/ VACUUM

/ /— VALVE
g i | SPRING
. o s TO
CONTROL ACUUM,
ROD—-W q 5

- s | ’iii—‘f ey ;
=T i

PISTON~—

RETURN
SPRING

ATMOSPHERIC l
END CLOSED -7 Vo

COMBINED 1 VACUUM COMBINED \
ATMOSPHERIC AND . END ATMOSPHERIC AND END
. VACUUM VALVE —mt CLOSED VACUUM VALVE - OPEN
S
Fig. 2

Operation of Reaction Valve
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This characteristic provides the operator with a
“ sense of feel” enabling him to apply the trailer
brakes with perfect control and absolute safety.

Should it be desired to partially apply the brakes
and hold them in a definite position, the piston will
move forward against the control rod extension
spring until a position of balance is achieved, when
both the armospheric end and the vacuum end of
the valve will be seated : the depression in the
reaction valve cylinder and the trailer brake cylinders
being proportional to the pull on the operating lever.

Any decrease in pull on the operating lever during
brake application allows the piston return spring to
move the piston further forward, opening the
atmospheric end of the combined valve and reducing
the depression in the reaction valve cylinder and the
trailer brake cylinders, until such time as pull on
the operating lever is either again held or increased.

1t will be seen that the degree of vacuum applied
to the trailer brake cylinders is always proportional
to the effort applied to the hand lever.

The quick detachable coupling used is the standard
type of unit in general use and provides a simple and
speedy method of connecting the trailer brake system.
The male portion is the part of the trailer equipment
fitted on the end of the trailer flexible connection hose.
A dummy plug is provided with the coupling and
should always be inserted as the trailer hose is
disconnected, to prevent dirt entering the coupling.

Should the trailed vehicle accidentally break away,
the coupling will then be released so that no damage
can be done to the trailer hose connection.

If a pull of 85 Ibs. {38.855 kg.) or more is put on
the coupling it will then disconnect.

Periodic Attentions

As a certain amount of condensation will collect in
the vacuum reservoir tank, the drain plug should be
removed every 200 hours to allow this accumulation
of water to drain off.

It is advisable that pipe connections be checked
and tightened at 200 hour intervals to ensure that
no leak can occur.

Ensure that the leather gaiter on the control valve
is intact as this prevents dirt from entering the valve
when the brakes are released.

The rubber washer fitted to the coupling should
be examined in case of it having become damaged
or perished.

Lubrication

~ Exhauster lubrication is by intermirtent oil feed
from number four camshaft journal at appreximately
30 Ibs. per sq. in. (2.1 kg, per sq. ¢m.} pressure.
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The oil lubricates all working parts of the
exhauster and is expelled with the air through the
exhaust port to the engine sump.

FITTING INSTRUCTIONS
Fitting the Vacuum Reservoir Assembly

1. Remove the two rear bolts from the right-hand
side member.

2. Locate the rear bracket of the vacuum reservoir
in this position and secure it with the two
existing bolts.

3. The side member on early Major tractors were
not drilled to accept the exhauster front mounting
bracket bolts and it will then be necessary to use
the front support bracket as a template and drill
two  in. holes in the side member at this location,

4. Secure the front bracket to the side member
with two 4 in. X 1} in. bolts, nuts and spring
washers.

Fitting the Control Lever and Gauge Assembly

1. Remove the two top right-hand bolts from the
rear axle to gearbox coupling flange.

2. Locate the lever and gauge assembly in position
and secure with two  in. x 2} in. bolts, nuts
and spring washers (see Fig. 3).

The Quick Detachable Coupling

This is located on top of the right-hand rear axle
housing and is so designed that should the trailer be
accidentally detached, the coupling will be released
so that no damage is done to the trailer hose con-

Fig. 3
Control Lever and Vacuum Gauge
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nection. A dummy plug is provided with the coupling
to be inserted whenever the trailer hose is dis-
connected.

Fitting the Quick Detachable Coupling (Fig. 4}

1. Remove the brass caps from the two inner tapped

holes on top of the right-hand rear axle housing.

2. Locate the coupling bracker in this position and
secure it to the axle housing with two §in.-x 1}
in. bolts and spring washers.

3. Secure the coupling and pipe adaptor to the
bracket with two 4 in. x ¥} in. bolts, nuts and
spring washers.

The Reaction Valve (Fig. 3)

The reaction valve is mounted on a suitable bracket
located beneath the battery carrier. The valve is 50
designed that its reaction characteristics produce a
“sense of feel” enabling the driver to apply the
trailer brakes with perfect control.

Fitting the Reaction Valve Assembly (Fig. §)

1. Disconnect and remove the battery.

b
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The necessary mounting holes are already drifled
on current production tractors but if an early
tractor is being handled it will be necessary to
drill 2 § in. (9.53 mm.} hole 1§ ins. (44.45 mm.)
from the rear inside edge and # in. {15.88 mm.)
from the side of the battery carrier. DTl a
second § in. {0.53 mmm.) hele 54 ins. (14,73 mm.)
from the centre of the first one, 1§ ins. {2858
mm.} frem the inside edge of the battery carrier.

Locate the bracket below the battery carrier
with the distance pieces between the carrier and
bracler.

Secure the bracket in position with two fy in, X
1§ in. boles, nues and spring washers.

NOTE.—The two holes for securing the
reaction valve must be towards the rear of the
bracket.

Secure the reaction valve to the bracket with
two {5 in. X § in. bolts, nuts and spring washers,

Ceonnect the control lever to the reaction valve
by means of the adjustable rod. Adjust the rod
so that the lever is vertical when in the off
position (forward).

Fig. 4
Quick Detachable Coupling
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Fig. 5
Reaction Control Valve Assembly

Fuel Injection Pump

The fuizel injection pump must be suitably modified
to enable the rotary exhauster to be driven from the
rear of the injection pump camshaft. A new fuel
lift pump is then mounted on the injection pump
cambox and is driven by the pump camshaft.

Modifying the Fuel Injection Pump

1. Remove the injection pump and completely
dismantle same.

2. Remove the camshaft bearings and shims from
the pump camshaft and fit them to the new
camshaft,

NQTE.-—Each bearing, race and cup must be
kept as an assembly and renewed if unserviceable.

3. Fit the new camshaft to the cambox (taper
toward the front) and secure the front cover and
timing plate in place with the four bolts and
spring washers.

4. Remove the rear camshaft bearing cup from the
original end cover.

5. Fit the small oil seal, bafflc and bearing cup to
the new end cover.

6. Fit the end cover to the cambex with four
countersunk screws and shakeproof washers.
Use Tool No. CT.go20 to prevent damage o
the oil seal.

Issued—July, 1939
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7. Check the camshaft end-floar and adjust if
necessary.

8, Completely assemble, phase and calibrate the
fuel injection pump. :

9. Locare the lift pump gasket on the cambox studs,
fit the lift pump in position and secure it with
two nuts and spring washers. -

10. Put one-sixth of a pint of engine oil in the pump
cambox. :

1. Fit the coupling {less driving dogs) to the
injection pump camshaft and secure in place
with the cotter bolt, nut and spring washer.

r2. Refit and time the injection pump,

The Exhauster

The exhauster is driven from the rear of the fuel
injection pump camshaft and is located on two
suitable pads machined on the cylinder block. Tt is
secured to the lift pump mounting flange and
tappet chamber side cover,

Fitting the Exhauster

. Turn off the fuel, remove the tank to lift pump
pipe and remove the fuel lift pump.

(S}

Remove the rear bolt from the tappet chamber
side cover.

3. Fit the copper washer to the special hexagon
headed bolt (longer head than normal and drilled
and tapped to accommodate exhauster mounting
top bolr) and fit this boit in the place of the one
removed,

4. Remove the grub screw from the front mounting
pad for the exhauster and locate the small rubber
oil seal in the recess.

5. Loosely fit the coupling complete with driving
dogs, and fibre pad to the exhauster shaft.

6. Locate the gasket on the mounting flange and
fit the exhauster to the tractor.

7. Enter the two bolts in the mounting flange and
the one in the top mounting bracket. Tighten
these bolts evenly.

8. Rotate the engine until it is possible to locate the
driving dogs in the fibre pad and injection pump
coupling. Fit the dogs in position and secure
them with the self-locking nuts.

9. Imsert a 025 in. (63 mm.) feeler blade berween
the fibre pad and metal hall of the coupling.
Push the exhauster coupling towards the injection
pump and securely tighten the coupling bolt.
Remave the feeler blade. This will ensure that
there is a permissible end-float of .020 to .030 in.
{.51 to .76 mm.) on the shaft.

Page 3
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Worn bearings should obviously be replaced when
carrying out any overbaul of this pature.  If premature
failure has occurred, this may have been caused by
the rotor shaft being exposed to end thrust or possibly
a shortage of oil.

A certain smount of wear on the rotor blades is
permissible but should the inner edges become
appreciably * stepped V7 where they contact the cam
ring, the blades should be replaced.

The piston rings should only be removed from the
sealing plates when the tings or the plates need
replacing. Tt is normally found that the rings will
last a lifetime on the exhauster if handled with care.
Wear on the faces of the sealing plates may necessitate
their renewal especially where excessive scoring has
occurred. The locating pegs are rivetted to the
sealing plates and are supplied together as an
assembiy.

It i3 advisable to replace all oil seals and gaskets
when reassemnbling an exhauster.

1. Refit the front oil seal cover plate then install the
oil seal in the front cover, using adaptor
CT.6068, with s50 handle (sec Fig. 7), with the
tip of the scal towards the inside.

2. Reassemble the rotor assembly if previously
dismantled by fitting the cam rings on the rotor
shaft, refit the bearings and drive on the front
oil seal collar up 1o the bearing, using Teol No.
1 6067. (See Tig. 8) then refir the vanes.

3. Refit the sealing rings to the end sealing plate
and pass the sealing plates over the bearings
locating them on the cam ring spigot.

4. Fit the rotor assembly into the exhauster body

Fig. 7

Replacing End Cover Ol Seal

foropdo-Fuly, 1939
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TOOL e,
CT. 6067

Fig. &
Replacing Rotor Shaft Beaving

ensuring that the sealing rings enter the bore of
the body completely o allow the end covers
seat correctly.

5. Replace the end scaling plate springs in their
recesses in the end covers, a smear of grease will
locate them during assembly.

6. Smear the new end plate gaskets with grease and
stick them o the end plarcs, Locate the oil seal
rear plate in the recess in the drive end cover
making sure that it drops to the bottom of the
ball race seat.

of the exhauster and retain in position with the
four bolts and spring washers,

4. Fit the blank end plats opposite to the drive end

8. it the seal guide {Tool No. CT.6066) over the
end of the exhauster shaft to protect the seal and
fit the drive end plare in position. (See Fig. 2.

9. Replace the snifter valve ball on its seating and
locate the larger diameter of the coil spring in
the retzining plug.  Epsure that the sealing
washer is in good condivion before refitting ¥
and screw in the retaining plug.

To Replace

i

r. Fit 2 new sealing ving in the oil feed
the cylinder bieck then follow operations
of section headed * Fiming the Hahausier
On PAge 5.

34

iy

m the exhausrer 10 the
that gli unlen outs ad

2. Replace the
Vaciuum
tightened sec
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- Testing

Run the engine until the vacuum gauge reading is
25 ins. (63.5 cm.) Hg. Stop the engine and observe
the gauge for rate of fall of the pointer. The rate of
a1l nust not exceed 1 in. (2.54 cm.) in three minutes.
If the rate of fall is greater than this, check con-

“nections on all pipe assemblies (except control valve
to coupling). Tighten unions and nuts as necessary
and check the snifter valve in the vacuum tank for
correct seating.

Ensure that the dummy plug is firmly inserted in
the coupling and repeat the above test with the
control lever pulled back. After the initial drop,
when the lever is operated, the gauge peinter should
remain steady and the consequent drop should not
exceed 1 in. (2.54 cm.) in three minutes. If the leak
rate is greater than this, check the connections on

Fig. 9 the pipe between the control valve and coupling,
Replacing Drive End Plate tighten as mecessary.

L.
T

SEALING PLATE SEALING RING

VANES

QIL SEAL COVER
PLATE (FRONTY

g GF- il SEAL covear_\
,‘? PLATE (REAR

Fig. 10
Exploded View of Exhsuster
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Worn bearings should obviously be replaced when
carcying out any overhaul of this nature.  ¥f premaruse
failure has occurred, this may have been caused by
the rotor shaft being exposed to end thrust or possibly
a shortage of ol

A certain amount of wear on the rotor blades is
permissible but shouid the inmer edges become
appreciably  stepped ™ where they contact the cam
rang, the blades should be replaced.

The piston rings should only be removed {rom the
sealing plates when the rings or the plates need
replacing. 1t is nermally found that the rings will
last a hifetime on the exhauster if handled with care.
Wear on the faces of the sealing plates may necessitate
their renewal especially where excessive scoring has
occursed. The locating pegs are rivetted to the
sealing plazes and are supplied rtogether s an
assembdy,

It & advisable vo replace &l oil seals and gaskets
when reassembling an exhauster,

1. Refit the front oil seal cover plate then install the
oil seal in the front cover, using adaptor
(T.6068, with 50 handle (sec Fig. 7), with the
lip of the seal towards the inside.

2. Reassembie the rotor assembly if previously
dismantled by fitting the cam rings on the rotor
shaft, refit the bearings and drive on the front
oil seal collar up to the bearing, using Tool No.
OT %067, (See Fig. 8) then refit the vanes.

3. Refit the sealing rings to the end sealing plate
and pass the sealing plates over the bearings
locating them on the cam ring spigot.

4. Fit the rotor assembly into the exhauster body

S e
HANDLE

=== TQOL No.
CT. 5068

¢ 7

Replacing Ead Cover 01l Seal

Essuede-Judy, 1959

SECTION &

e TOOL M,
TT. 6067

Hig, 8
Replacing Rotor Shaft Bearing

ensuring that the sealing rings enter the bore of
the body completely o allow the end covers o
seat correctly.

5. Replace the end sealing plate springs in their
recesses m the end covers, a smear of grease will
locare them during assembly.

6. Smear the new end plate gaskets with grease and
stick them o the end plates. Locate the oil seal
rear plate in the recess in the drive end cover
making sure thar it drops to the bowom of the
ball race seet.

7. Fit the blank end plae opposice to the drive gad
of the exhauster and rotin in position with the
four bolts and spring washers.

8. Fit the seal guide {Too! No. {1 .6066) over the
end of the exhauster shaft to procect the seal and
fit the drive end plate in position. (See Fig. 5.)

9. Replace the enifier valve ball on s searing and
locate the larger diamerer of the coll spring m
the reraining plug.  Eosure that the sealing
washer is in good condidon before refitting &
and screw in the retaining plug.

To Replace

r. Fir g pew sealing rving in the oil feed 1¢
the cylinder Block then follow operations § o ¢
of section hesded © Fioing the Eshauster
on page 5.

B

Replace ihe pipe from the exhauster to the
vacuum tank and ensure thar all vnlon nuts are
tightened securelv.
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SECTION &

DISC BRAKES

DIFFERENTIAL LOCK
OPERATING PEDAL ——memmsim e

\

BULL PINION
SHAFT

i COVER s

HOUSING —— e

ADIUSTING SCREW e

e OUTER FRICTION DiSC

INMER FRICTION
BisC

[ SO 1|

S PULL ROD

Fig, 11
The Disc Brake

With the Super Major an entirely new braking
system has been introduced, the expanding shoe and
drum brakes fitted for many years having been
superseded by disc brakes (see Fig. 11}

Although braking is still effected at the bull pinion
shafts, the brake extension housing is no fonger
employed, the brake assembly being belted directly
to the rear transmission housing.

The disc brakes are self-energising, totally en-
closed, with double rotating friction discs. The two
fricrion discs, which are splined to the bull pinion
shafts, are located. one on each side of an actuating
plate assembly. The actuating plate assembly con-
sists of two pressure plates having five ramped
pockets in their inner faces in each of which is a steel
ball. Three short helical springs are employed to
hold the two actuating plates in contact with the balls
and 1o act as actuating plate return springs.

Movement al the brake pedal is transferred by a
pull rod and links to the actuating plates.  Lhe
vesultant rotarion of the actuating plates in opposing
directions causes the balls ro ride up the ramps thus
producing an axial moverent of the pla which
introduces o hraking effect by compressing the

Issued—ictover 1960

friction discs against the brake houwsing and cover
{see Fig. 12},

When braking commences, the actuating platcs
tend to rotate under the action of the friction dises,
but movement of one of the plates (depending upon
the direction of romation) will be lirsited by a stop
within the brake housing. "L'he other plate, however,
will continue to rotate causing the balls fo ride further
up the ramps, thus incressing the braking cffect.

Upon releasing the pressare on the brake pedal,
the actuating plates return o their original position
with the balls at the bottom of the ramps under the
action of the actuating plate return springs. The
friction discs are then free to rotate,

To cosure even braking when both brakes
applied, 2 compensating spring i provided in the
operating lnkage to each pedal.

51 order that the radial movement of the ac ¢
plate is maintained at a practical minioum 1o avoid
distortion of the o ine linkage when braks
wrpmences, the lowe i

the brake ©
nrovided with a m

1%
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SFRICTHON
DISC

- FRICTION !
DIsC |

woo-BRAKE
HOUSING

o
= ACTUATING
7 ; £ PLATES

BRAKE ENERGISED

Fig. 12
Actuating Plate Operation

To Adjust the Brakes

L

=

W

Slacken the lock nut on the lower stop and tghten
the adjusting screw (sce Fig, 13) until the brake is
fully locked.

Slacken off the screw one and a half turns and
tghten the lock nur,

With the pedal return spring removed, zdjust the
pull red nut (see Fig. 14) until the pedal just con-
tacts the pedal upper stop.  Slacken off the pull
rod nut one and & half turns,  This will give a
pedal-free travel of L5 in, (38.1 mum) at the pedal
pad or 81 in. (20,57 mm) at the pedal upper stop.

Connect the pedal return spring.

Operate the pedal and re-check the free travel,
making {urther adjustment if necessary.

Repeat this operation for the other brake.

To Dismantle the Disc Brakes

£

Femove the bolts sccuring the platform 1o the
platform support bracker and brake housing and
romove the placform.  Note thar in the case of
the left-hand brake it is also necessary to remove
the clurch pedal retracting spring before removing
plarferm.

Disconnect the brake actuating levers by removing
the splir pins and clevis pins {rom both eands of
the fevers.  Remove the levers.

Remove the scven bolts securing the brake
housing  <over to  the brake housing |
remoeve the cover,

Inn the case of the right-hand brake, the brake

roand  differenual lock op s

SECTION 8

dismanting of this assembly will normally be
necessary only if it is required to renew any part
of the differential lock operating pedal assembly,
Withdraw the ocuter friction disc from the brake
housing,

Remove the actuating plate assembly complete
with links, operating rod and dust cover.

Withdraw the inner friction disc from the brake
housing.

If necessary remove the brake housing taking care
not to disturb the bull pinion housing and shims
whilst carrying out this operation.

To Dismantle the Brake Actunating Plates

1.

Assembly

Remove the rubber dust cover and remove the
bolts securing the links to the actuating plates,
Note that the nuts are staked to these bolts during
initial assembly.

Remoye the three actuating plate return springs
and separate the actuating plates. Remove the
five steel balls,

To Reassemble the Brake Actuating Plates

B

Assembly
Thoroughly clean and ingpect all parts and renew
any parts which may be damaged or worn.
NOTE: DO NOT LUBRICATE EITHER
THE STEEL BALLS OR THEIR SEATINGS
INTHE ACTUATING PLATE.

Lay one actuating plate with its inner face upper-
most on the bench and locate the five steel balis in
their seatings.

Fig. 13
Adjusting the Disc Brake
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Tig. 14
Adjusting Pedal Free Movement

3. Locate the other actuating plate on top of the steel
balls.

4. Fit the three actuating plate return springs
ensuring that they are correctly located on the
fugs on the inner edge of the actuating plates
otherwise they may foul the bull pinien shaft
when the assemnbly 15 refitted.

5. Replace the links and pull rod. Stake the nuts
and bolts securing the links to the actuating
plates.

To Reassermnble the Disc Brakes

1. Check the oil seal in the brake housing for damage.
If necessary replace the oil seal using Tool No.
T.4085 with the 550 handle.

2. Replace the brake housing ensuring that the holes
in the shims behind the flange of the bull pinion
housing are in alignment with the holes in the
rear transmission and bull pinion housings.
Replacement of the brake housing is facilitated by
using the bull pinion housing locating studs Tool
No. PT.4063. Replace the six bols to secure
the housing in position and tighten to a torque
of 55-65 b /fr. (7.61-8.99 kg.m.).

3. Check the friction linings for cxcessive wear,
scoring, cracking or loose rivets.  Also check the
brake discs for distortion, cracking and worn or
damaged splines.  Replace the inner friction disc.

4. Replace the zctuating plate and pull rod assembly
and fit the robber dust cover, ensuring that the

cover lits correctly mto the recess in the housing.

5. Replace the vuter friction disc.

Issued- October 18368
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6. Replace the brake housing cover ensuring that
the rubber dust cover fits tightly against the
cover. In the case of a right-hand brake, the
cover and differential lock pedal are replaced 23 an
assembly. ;

7. Connect the brake actuating lever to the brake
housing and to the compensating spring yoke by
replacing the clevis pins and split pins at bath
ends of the levers.

8. Replace the platform and in the case of the left-
hand brake, the clutch pedal retwm spring.

0. Adjust the brakes as previously deseribed.

To Remove and Dismantle the Brake Operating
Linkage -

1. Remove the split pin and clevis pin connecting

the compensating spring rod to the brake pedal, or to

the brake lever in the case of the left-hand brake.

2. Remove the split pin and clevis pin connecting
the compensating spring yoke to the brake acruanng
levers and remove the rod and the yoke assembiy.

3. Remove the pull rod nut and the split pin and
clevis pin connecting the brake actuating levers to
the brake housing. Remove the brake zctusting
levers and block.

4, Dismantle the compensating spring rod and yui:
assembly by removing the seif-locking nut and with-
drawing the rod from the yoke, thus releasmg i

washer, compensating spring and slesve,

To Reassemble and Replace the Brake Uper-
ating Linkage

1. Insert the compensating spring rod in &

and replace the sleeve, compensating sprix

washer on the rod. Fit the seli-locking

tighten to the point where the overall lex

compensating spring is 1.17 in. (26.72 m).

2. Fit the block and pull rod nut to the put rod and
fit the actuating levers to the block.

3. Copnect the actuating levers to the brake housing
by fitting the clevis pin and a new sphi pin.

4. Connect the compensating spring rod and 3
assembly to the brake actuating levers and the
pedal by fitring the clevis pins and new split o,

5. Adjust the brakes as previously described.

Cross-Shaft
1. Drain the oil from the rear transmiiss
or lower the oil level until it is below
cross-shaft.

2. Jack up the rear of the trucror and =
right-hand rear wheel.
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3. Disconnect the balance lever to clutch pedal rod
at the clutch pedal end. Disconnect the com-
pensating spring rod from the brake operating lever.
Remove the clutch pedal return spring and step
bracket.

4, Remove the cotter securing the left-hand brake
operating lever to the cross-shaft and remove the
clutch pedal, brake operating lever and thrust washer
from the cross-shaft.

5. Remove the split pin and clevis pin securing the
brake locking catch pawl to the brake pedal stop
bracket. Remove the brake pedal stop bracket.

6. Disconnect the brake pedal return springs and
remove the pin connccting the brake pedal to the
right-hand brake compensating spring rod and yoke
asscmbly.

7. Remove the pin, retaining collar and washer and
pull off the right-hand brake pedal. Remove the
spacer washer which scparates the inner and outer
brake pedals,

8. Slacken the clamp bolt and remove the inner
brake pedal.  Extract the * Woodruff * key from the
shaft and remove the thrust washer.

. Remove the brake cross-shaft withdrawing it
towards the right-hand side. If worn or damaged,
the cross-shaft oil scals should be removed and new
scals fitted using Tool No. T.2004. Note that if
necessary  these seals may be replaced  without
removing the brake cross-shaft.

SECTION 8

To Reassemble and Replace the Brake Pedal
Cross-Shaft

1. Replace the brake cross-shaft making the assembly

from the right-hand side.

2, Fit the thrust washer, clutch pedal and brake

lever to the left-hand end of the cross-shaft and
replace the cotter to secure the brake lever to the
shaft,

3. Connect the clutch lever to balance lever rod to
the clutch pedal, and the compensating spring rod to
the brake operating lever.

4. Replace the clutch pedal return spring and the
pedal stop bracket.

5. Fit the thrust washer and “ Woodruff ” key to the
right-hand end of the cross-shaft and replace the
inner brake pedal. Tighten the brake pedal clamp
boit.

6. Replace the spacer washer, outer brake pedal,
washer and retaining collar. Fit the pin to secure
the retaining collar. Check that there is not less than
,015 in. (.38 mm) clearance between the inner thrust
washer and the rear transmission housing to allow
free movement of the padals.

7. Replace the brake pedal return springs and the
pedal stop bracket.

8, Replace the clevis pin and the split pin to sccute
the brake locking catch pawl.

9. Connect the compensating spring rod and yoke
assembly to the pedal and adjust the brakes as
previously described.

10. Replace the wheel and fill the rear transmission
housing to the required level with the appropriate
grade of oil.

Page 12
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SECTION 9

ELECTRICAL SYSTEM

Basic principles of the electrical system on
Major diesel ‘tractors are fully covered in the
Fordson Major Repair Manual but detail changes
have occurred since the inception of the model
and therefore-this section will summarise the more
important-items affected.

BATTERIES
in 1956 two significant changes were made.

fa) Twin 6-volt batteries were fitied in place of
the previous single 12-volt unit with the purpose
of making handling easier. The total capacity of
the battery unit was unchanged, but detail changes
were made to the battery support and tray
assembly.  The change produced no problems
from a service point of view apart from ensuring
that the connections were correct, ie., with the
twin batteries the negative terminal on the right-
hand battery is connected to the positive terminal
on the left-hand battery, whilst the negative
terminal of the left-hand battery is connected to
the starter solonoid and the positive terminal of
the right-hand battery to earth.

¢b) Dry charged batteries were introduced for
service.

Service instructions for this type of batery are,

contained on the battery label and have been fully
covered in Service Letters on this subject. For
convenience however these are repeated and par-
ticular attention is drawn to the instruction that
these batteries should not be allowed to stand for
more than two days after filling without receiving
a charge.

Filling a Dry Charged Battery (us used on Diesel
Tractors) _

1. Fill each cell with electrolyte of the correct

specific gravity (see Table 1) until the electrolyte

is  in. (15.8 mm.) above the tops of the separators.
The electrolyte should be at a temperature pre-
ferably between 70° and 90°F. (21° and 32°C.).

The level in each cell will fall rapidly during the
first few minutes following filling, and thereafter
progressively at a much lower rate.

Allow the battery to stand for approximately
ten minutes, then add electrolyte of the same
specific gravity to bring it up to the correct level.

2. Approximately fifteen minutes after initial
filling the battery should be ready for service.

Prolonged or unsuitable storage, also low
ambient and battery temperatures may result in
a longer standing period (up to two hours) being
required to ensure sufficient ocutput from the
battery for starting a cold or stiff engine. Before
installation and if the necessary time and facilities
exist, it is beneficial to give a freshening charge
for about four hours at the normal charging rate
of 10 amps. and then check that all cells are
gassing freely. The specific gravity should now
approach that of a fully charged battery (sec
Table 1)

NOTE—If the battery is put into service after
the date shown on the label, it should be dealt
with as in paragraph 1 above, but a special
charge must then be given at the normal charging
rate prior to installation in the tractor. This
charge should be continued until the voltage and
specific gravity of all cells remain constant for five
successive hourly readings with all cells gassing
freely. The specific gravity of a normal fully
charged battery is shown in Table 1.

3. If, owing to unforeseen circumstances, the
battery is not put into service immediately after
filling, the battery should not be allowed to stand
for more than two days before receiving a charge

Temperate Climates

Tropical Climates

Spacific gravity of electrolyte for filing new
batteries

1.260
(30° Baumé)

1.230
(27° Baumé)

Specific gravity of electrolyte at end of charge ..

1.270 to 1.285
(319 to 32° Baumé)

1.240 to 1.255
(289 to 29.5° Baumé)

Maximum permissible temperature of electrolyte
during charge

TOF®.
(43.3°C)

125°F.
(51.7°C)

Table

Tastied- July, 1959

|
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on or ofl a tractor. Before charging the battery
check the electrolvie level in each cell.

4 The electrolyte levels and  specific aravity
should again be checked within a few days of
going inlo service, and if necessary, the electrolyte
levels topped-up.

General

After dry charged batteries have been initially
filled and charged, it is possible they may remain
idie.  H so. they should receive a bench charge,
preferably once per month, especially ‘in hot
climates.

It is important that a battery which has been
processed for full dry charge shall be given a
charge cither on or off a tractor within two days
after initial filling.  Since there may be a delay
in getting the battery into service after it has been
filled with electrolyte, it is most desirable that the
personnel responsible for fifling arrange for the
batlery to be given a short charge of about four
hours” duration in every case before despatch, as
indicated on the label attached o each battery.

The dry charged characteristics of batteries
slowly fall off with time: hence the limiting date
stamped on the label. Such falling off in dry
charge characteristics does not mean that a
battery which has remained in stock after the
expiry of the period given on the label will not

SECTION 9

bave a perfectly normai life in service providing
that it is given a suflicient charge before being
fitted. It is, however, very much to the Dealers
advaniage o see that dry charged batteries are
taken from his stock in proper rotation. so that
no batteries are kept in stock for excessive periods.
and the need to give a lengthy charee before
sending a batlery out is avoided

STARTER MOTOR

To facilitate service of the sarter motor drive
pinion and clutch assembly, all the detail pargs
of the assembly have been released for service
and are available if the pinion and clutch assembly
requires attention.  This obviales the necessity for
replacing the complete pinion and clutch assembly
as required previously.

The multi-plate clutch in the pinion and clutch
assembly is interposed between the armature shaft
and the pinion and protects the starter motor from
damage due 1o overloading should the engine
backlire. The clutch is set to slip at a pre-set
torque figure which is approximately three times
the nermal full starting torque of the starter
mOtor.

The clutch also only allows torque o be trans-
mitted from the starter motor pinion to the
flywheel ring gear, and therefore, should the
pinion be inadvertently held in mesh with the
ring gear when the engine is running and the

CLUTCH

/ CLUTCH DRIVEM PLATES
/
L RETAINING SLEEVE

RETAINING WASHER

DRIVING PLATES

ﬂADJUST!NG SHIMS

—=— PRESSURE PLATES

CUSHION SPRING

L CUSHION SPRING
WASHER

SLEEVE AND
BUSH ASSEMBLY

- LOCKING NUT

PINION AND
BARREL ASSEMBLY

BACKING RING

Fig. 1.

Exploded View Pinion and Clutch Assembly
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engine is tending to drive the starter motor, the
clutch will * free-wheel ” and ne damage will
occur to the starter motor

The clutch slipping torque is adjustable by
means of shims interposed between the backing
ring and the clutch plates (see Fig. 1), and after
the clutch and pinion assembly has been over-
hauled, the slipping torque has to be re-set as
detailed in subsequent paragraphs.

To Remove and Dismantle the Pinion and Clutch
Assembly

1. Disconnect the battery lead from the negative
post of the battery and the starter cable from the
{ield terminal on the starter motor.

2. Disconnect the two leads from the starter
relay switch.

3. Remove the split pin and clevis pin securing
the operating rod to the starter actuating lever.

4. Unscrew the three starter motor securing bolts
cvenly and detach the starter motor.

5 Remove the four dowelled screws securing the
relay switch bracket to the starter motor body and
remove the bracket and cover.

6. Release the ends of the actuating lever return
spring from under the flange in the drive housing.

7. Unscrew the nut from the actuating lever
pivot bolt and remove the bolt.

8 Remove the return spring, two spacers and
the two halves of the actuating lever from the
drive housing, and reassemble them together to
ensure correct positioning when reassembling the
starter motor.

9, Remove the two through bolts securing the
starter motor drive housing to the starter motor
body and remove the drive housing.

10. Remove the thrust washer and slide the
pinion and clutch assembly off the armature shaft.

1. Open the retaining cup securing the lock ring
on the pinion and clutch assembly. (See Fig. 2.)

12. Depress the brake plate and remove the lock
ring and retaining cup.

13. Remove the brake plate, operating bush and
lension spring.

14. Remove the large internal circlip from the
pinion and barrel assembly, and withdraw the
sleeve and bush assembly complete with the clutch
unit.

15. Remove the cushion spring and thrust washer
from inside the pinion and barrel assembly.

16.  The clutch unit can be completely dismantled
by removing the retaining washer, retaining sleeve,
clutch plates, adjusting shims and backing ring.

Tesied——tuly, 1059
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17. The nut retaining the (wo pressure plates is
secured by peening and it should only be removed
if the plates require Tenewing.

18. Clean all parts and inspect the pinion teeth
and clutch plates for wear. Ensure that the
clutch plates are free to move in their respective
engagement splines. - Check the cushion spring
and tension spring for any signs of weakness.

Renew any parts that are worn or damaged in
any way. T

To Reassemble and Replace the Pinion and
Clatch Assembly

i. If they have been removed, replace the
pressure plates, fit the locking nut and secure
by peening.

2. Replace the clutch plates on the retaining

sleeve and refit this assembly with the adjusting
shims and backing ring onto the sleeve and bush
assembly. Care should be taken to ensure that
the clutch plates are in the correct order (see
Fig. 1) and that the ground face on the backing
ring is adjacent to the adjusting shims. The
clutch plates and helices on the inside of the
retaining sleeve should be smeared with a thin
coating of high melting point grease before
assembly.

3. Fit the fiat washer and cushion spring inside
the pinion and barrel assembly so that they are
positioned centrally over the pinion bearing bush.

4. Instal the clutch unit in the pinion and barrel
assembly, fit the retaining washer and secure in
position with an internal circlip.

LOCK RING ]
RETAINING CuUp
BRAKE PLATE

QPERATING BUSH ——>

LOCK RING —

PINION AND CLUTCH
ASSEMBLY

&
t& THRUST WASHER

Fig. 2. Starter Motor Drive
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5. Position the pinion and clutch assembly in a
vice so that the pinion is securely clamped in soft
metal vice jaws and the assembly is upright.

6. Using the special socket (Tool No. CT.9513)
and a suitable torque wrench apply an anti-clock-
wise torque to the central sleeve of the assembly.
(See Fig. 3.) The clutch should not slip until the
torque applied is between 65 and 80 lbs. fL
{8.983 t0 11.056 kg.m.).

7. 1i the clutch slips at below the minimum slip

torque, dismantle the pinion and clutch assembly
and add shims until the correct slip torque is
obtained.

If the clutch slips at above the upper torque
limit, dismantle the clutch and remove shims until
the correct slip torque is obtained,

There are three thicknesses of shims available
in thicknesses of .004 in. (.102 mm.), 005 in. (127
mny) and 006 in. (152 mm.).

8. Replace the tension spring, operating bush and
brake plate over the sleeve and bush assembly,
and compress the tension spring.

9. Position a new lock ring retaining cup on
the shaft and fit a new lock ring.

10, Release the pressure compressing the spring
and close the outer edge of the retaining cup
inwards over the lock ring.

“11. Refit the pinion and clutch assembly to the
armature shaft and refit the thrust washer.

12. Replace the starter motor drive housing,
ensuring that the dowel is correctly located. Enter
the two through bolts and spring washers and
securely tighten.

13, Locate the lower half of the actuating lever
in the groove in the operating bush with the thrust

s —

TORQUE
WRENCH

_————50CKET
CT. 9513

PINION AND
CLUTCH

ASSEMBLY ~— ;SOFT VICE

JAWS

Fig. 3 Checking Slip Torque
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/-—--——~—-w STARTER RELAY SWITCH
A ~——STARTER ACTUATING LEVER

/!;—BRACKET SECURING SCREWS

i
i —— SWITCH BRACKET
A
b - RETURN SPRING
covid
SN — PINION AND
e N /}‘vﬁ[}é CLUTCH
- 5 T
3 B

m ASSEMBLY

"

A

{36:5mm.)

Fig. 4. Diesel Starter Actuating Mechanism in
the Operating Position

shoes offset away from the pinion. Fit the upper
half of the actuating lever with the plain face
towards the pinion. Refit the return spring and
two spacers with the loop in the spring down-
wards and away from the starter body, and enter
the lever pivot bolt. Locate the spring ends in
the housing behind the flange. The lever pivot
bolt should be lightly smeared with high melting
point grease before assembly in the housing.

14. Refit the spring washer and nut to the pivot
bolt and tighten securely.

15. Refit the relay switch cover and switch
bracket assembly, and enter the four dowelled
sCrews,

16.  Depress the actuating lever until the distance
from the rear face of the pinion teeth o the starter
motor mounting flange is 1% ins. (36.5 mm.) as
shown in Fig. 4.

Adjust the relay switch plate until the contacts
are just closed with the pinion at this setting.
Securely tighten the retaining screws. Check that
the contacts are closed by means of a battery
and bulb.

17. Pass the drive end of the starter molor into
the clutch housing aperture. Replace the three
starler motor securing bolts and spring washers,
and tighten evenly,

18.  Refit the clevis pin and split pin securing the
operating rod to the starter actuating lever.

19, Reconnect the two leads to the relay switch.

20. Reconnect the starter cable to the field
terminal on the starter motor and the battery fead
to the negative post on the battery.
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VOLTAGE CONTROL REGULATOR

The regulator incorporates a combined cut-out
and voltage regulator. Normally this regulator
requires very little attention in service,

Should, however, it be suspected that it is not
functioning correctly, tests should be made to
cnsure that the rest of the electrical circuits are
in good condition and are not affecting the
operation of the regulator,

Effective after approximate Engine No. 1426221
the design of the regulator was changed and
although functionally identical the procedure for
adjustment differs in detail. The latest adjust-
ment figures for both types will therefore be
covered in this section,

With the introduction of the Power Major the
regufator was made more accessible by moving
it from behind the control box to a mounting on
the air cleaner bracket. {(See Fig. 5.) At the
same time it was enclosed in a separate metal dust
cover.,

PRELIMINARY CHECKS

Important points which can give a false indi-
cation of a regulator fault are given below, and
should be carefully checked before attempting to
effect any replacements.

Fan Belt

Make certain that the generator support
brackets are securely tightened in position. Check
the fun belt and ensure that it is adjusted correctly
without the slightest suspicion of belt “slip.” A
slipping belt may cause an erratic or low charging
rate.  Ensure that the fan belt is correctly aligned
and that the pulleys are not damaged.

Battery

Check the battery and test with-a hydrometer
and high rate discharge test-meter. Top up if
necessary.  Clean off any corrosion from the
hattery lugs and cable ends and make certain that
the top of the battery is dry.

A sulphated battery or corroded tugs will cause
a iow outpul even though the open circuit seiting
of the regulater may be correct.  Both these con-
dittons will  probably result in unsatisfactory
starter motor operation,

Hoa battery has a short-circuited cell, or the top
of the battery has become soaked with acid. or is

Fesaed- - July, 1950

in a poor condition due o abuse or prolonged
service, it will cause a high output.

Check the carth connections from the battery
to the body, and from the regulator, to ensure
-that they are tight and in good condition, as a
poor earth will cause a rise in voltage.

Generator and Connections

Check that the generator is functioning satis-
factorily and ensure that the leads “ D" and “F
are not crossed either at the regulator or generator.
If the leads are crossed, the regulator points will
have * welded together ™ the moment the engine
was siarted.  Make sure that the leads are not
broken or damaged and that the connections are
tight.

To Test the Generstor

. Disconnect the leads from the regulator
terminals marked “ D77 and ** I 7 respectively and
connect them logether, Attach the negative lead
of a moving-coll type voltmeter, calibrated to at
leust 30 volts, to these Ieads and the positive lead
to a good earth.

Fig. &

Voltage Control Regulator (Current Tvpe)

I T A
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2. Start the engine and gradually increase the
speed to a fast idle (approximately 1,000 r.p.m.),
when the voltmeter reading should rapidly rise
without fluctuation above 24 volts. DO NOT
increase the engine speed above a fast idle in an
endeavour to obtain this voltage as this will give
a false reading.

If there is a low or no reading, first check the
generator leads. If the leads are in good condi-
tion, carefully check over the generator and effect
any repairs that may be required in line with the
—usual procedure. It may be that the generator
has become demagnetised, possibly due to the
Teads having been crossed (regulator points will
be “ welded ™ together in this case).

After checking that the generator is in good
order, proceed to test the regulator. This should
only be carried out by an experienced electrician
who is thoroughly acquainted with the correct
method to be adopted.

3. Reconnect the leads “* D~ and “ F ™ from the
generator to the terminals * D™ and * F7 on the
regulator.

TESTING AND ADJUSTING THE
REGULATOR

1. Insulate the cut-oul points with a thin strip
of mica or withdraw the cables from the terminals
marked “A” and“A1” (sec Fig. 6) and join them
together.

2. Connect the negative lead of the test volimeter
to terminal “ D " on the regulator and the positive
lcad to a good earth or the “ E” terminal.

3. Adjustment must be made with the regulator
cold, i.e. immediately on starting the engine the
atmospheric temperature should be noted by
means of a thermomeler.

4. Start the engine and graduvally increase the
speed until the voltmeter needle * flicks ™ and then
steadies (approx. 1,500 generator r.pom.). This
should occur at a voltmeter reading between the
limits given below for the approximate tempera-
ture of the regulator uait.

Regulater Setting

Folis
Atmospherte
T ; Current Previous
emperalure 2 si5
emperalire Py .
50°F. (10°C) 15.7to 161 15910 16.5
68°F. (20°C) 1561016 15.6to 162
86°F. (30°C) 15510159 | 1533t0 159
104°F . (40°0) 15410158 |15 o156

Issucil--July, 1959
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If the reading is not between these Himits the
regulator is in need of adjustment.

5. Increase the speed gradually to maximum
speed when the voltmeter needle should not rise
more than half a volt above the tabulated
readings. .

If the voltmeter reading continues to rise as the
engine speed is increased, possibly swinging the
needle right over, it is indicative that either the
regulator points are not opening or there is a poor
or no earth between the regulator and the body.

If the points are not opening, the regulator
<hould be renewed, as it is probable that they are
“ welded ™ or shorted, or there is an open circuit
in the shunt coik

6. 1f the voltage at which the reading becomes
steady occurs outside these limits the regulator
must be adjusted.

Shut off the engine and remove the cover.
Stacken the lock-nut of the regulator adjusting
screw (see Fig. 6), and turn the screw in a clock-
wise direction to raise the setting or in an anti-
clockwise direction to lower the setting.  Turn
the screw only a fraction of a turn at a time and
then tighten the locknut. Again run up the engine
and repeat as above until the correct setting is
obtained.

Adiustment of regulator open-circuit voltage
should be completed within 30 scconds, otherwise
heating of the shunt winding will cause false
settings to be made.

A generator run at high speed on open circuit
will build up a high voltage. Therefere, when
adjusting the regulator, increase engine speed
slowly until the regulator operales, otherwise a
false setting may be made.

7. Reconnect the wirés to terminals “A” and
“A1™ or remove the insulation from the cut-cut
points.

Ampere Qutput Test

{. Connecl a test ammeter in series with the
lead “A™ and terminal “A."

2. Speed up the engine and observe the changing
rate. This will vary according to the state of
charge of the battery.

To Clean the Regulator Points(Current Type)
These must be removed for cleaning, and this
should bz carried out as follows:—--

1. Slacken the locknut securing the fixed contact
and screw to its bracket. Unscrew and remove
the fixed contact and screw.

Page ©
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2. Remove the two armature screws and lock-

nuts {refer to Fig. 7) and detach the metal strip.

3. Move the fixed contact mounting over slightly,
¢nabling the moving contact bracket to be lifted
out, Take care not to lose the insulating strips

positioned  on either side of the fixed contact -

MOUNRG - S

4. Clean the conlact points with a suitable

cleaning fluid or carborundum paper operated inm

a circular movement. Carefully wipe away all
traces of dirt or other foreign matter.  Finally,
wipe bhoth points with methylated spirits (de-
natured alcohol).

5. Replace the points in the reverse sequence 10
that described above in paragraphs (1 )to (3).

In the event of the regulator not functioning
correctly  after  adjustment, re-examine  the
regulator contacts. Any pitting or dirt must be
removed as a clean smooth surface is essential.

It is also possible that the control voltage will
not be steady until the points have * bedded in ™
properly and the air gaps may require adjustment
as described below.

To Clean the Regulator Points (Frevious Type)

1. Remove the screws securing the plate carry-
ing the fixed contact to render the regulator con-
tacts accessible for cleaning. (See “ B Fig. 6.)

| ARMATURE ) FIXED CONTACT
SECURING /" ADJUSTMENT SCREW |
SCREWS- : /

e LOCK. NUT
o~ ARMATURE
0015 n,

{0381 mm.)

T—CORE FACE
AND SHIM

Fig. 7

VYoltage Regulator Coils /Current type)

!’Z\g,'t‘ 8
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The plate was secured by two screws on early
units of this type, but on later units the upper
serew was replaced by a peg.

2. Remove the moving contact. (Two screws.)

-

3. Clean the contact points with carbon tetra-
chloride or carborundum paper operated in a
circular movement.  Carefully wipe away all
traces of dirt or other foreign matter.

4. Wipe beth points with alcohol, assembie the
fixed contact and tighten the screw or screws
securely and then replace the moving contact.

Resetting the Regulator Armature

The armature or moving contacts should not
rormally be removed, as the air gaps between the
core and the frame are accurately set and are of
great importance to the satisfactory operation of
the regulator. 1f, for any reason, however, the
armature has been removed or its setting altered,
it should be reset as follows---

Current Type Regulator

i. Disconnect the battery.

2. Slacken the fixed contact screw locknut and
unscrew the contact screw until it is clear of the
armature moving contact. (Refer to Fig. 7))

3. Slacken the regulator adjusting screw locknut
and unscrew the adjusting screw until it is com-
pletely clear of the armature tension spring.

4. Slacken the two armature assembly securing
screws. Using a 0.015 in. (0.381 mm.) feeler blade,
wide enough (o cover the complete core face,
insert the biade between the armature and core
shim, taking care not to damage or burr the edge
of the shim.

5. Press the armature squarely down against the
blade and, holding it firmly, retighten the two
armature assembly securing screws,

6. With the blade and armature still in the above
position, screw the adjustable contact down until
it just touches the armature contact. Re-tighten
the locking nut.

7. Reset the regulator adjusting screw as des-
cribed in  Testing and Adjusting the Regulator.”

8. Reconnect the battery.

If the contact points are found to be badly
worn. replace the regulator.
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ARMATURE ~BRASS SHIM I

GAP A CTIB in e
(- 457 mm) ’

GAP B D12 o 02000 -
{-305 to 508 mm}

GAP C 004 w -

{~153 1o +406 mm)
WITH ARMATURE
PRESSED TO
CORE

REGULATOR
FRAME ~——=

Fig. 8
Voltage Regulator Coils (Precious Type)

Previous Type Regulator

1. Slacken the two screws securing the armature
to the regulator frame.

2. Insert za 0.018 in. (457 mm) feeler gauge
between the armature and the frame (gap A,
Fig. 8) and an 0.020 in. (508 mm.) fecler gauge
hetween the armature and the core of the bobbin
(cap B, 0.012 in. to 0020 in). Press the armature
firmly against both gauges and tighten the two
serews securing the armature to the regulator
frame.

3. Remove the gauges, press down the armature
on to the core and check the gap C of the
contact points,

This should be between 0.006 and 0.016 in.
(153 and 406 mm.} and may be adjusted either by
increasing or decreasing the number of D05 in.
(127 mm.) thick shims located between the con-
tacts and the packing plate. Do not allow the
<hims Lo “short ™ 1o the back frame.

4. Tighten the screws securing the fixed contact
after making any shim adjustment and re-check
the wap.

Ll duly, 1959
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THE CUT-OUT
Pxamine the cut-out points and, if necessary,
clean with carbon tetrachloride or carborundum
paper. Emsure that the points are meeting
correctly.

To Test and Adjust the Cut-out
1. Connect the voltmeter between the “D7
terminal and a good earth, or the “ E ™ terminal.

2. Speed up the engine slowly and note the
voltage immediately before (he points close.

This voitage should be 12.7 to 13.3 volts. The
voltage may be adjusted by slackening the locknut
and turning the cut-out adjusting screw (see Fig.
6}, in an anti-clockwise direction to decrease the
voltage and vice versa. Turn the adjusting screw
a little at a time, tighten the locknut and re-test
as above.

Resetting the Cut-out Armature (Current Type)

It is suspected that the above setting is incorrect
and the cut-out points setting has been disturbed,
proceed as follows -

. Slacken the adjusting screw locknut and
unscrew the cut-out adjusting screw until it is
clear of the armature tension spring.

2. Slacken the two armature securing SCrews.

0:025 to §-040in.
10835 1o 1°046mmI 7T

Armature pressed
squarely against
Core Face ——

CORE FACE ——

Fia
Cnt-out Points (Current Type)

Z

‘

{Sctiing Armature Stop Arm)
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3. Press the armature down squarely against the
copper-coated core face and, holding it there,
retighten the armature sceuring scrows,

“do Sull holding the armature down against the
core, bend the armature stop anm so that a gap
of (U023 10 0040 in (6,635 10 1.016 mm.) exisls
between it and the armature tongue {see Fig. 9).
5. Imsert the end of a 0.010 to 0.020 in. (0.254
te 0508 mm.) feeler blade between the outer
end of the armature and core face, and set the
fixed contact, by bending the arm, so that the
points are just touching (see Fig 10).

6. Reset the cut-oul adjusting serew as described
in *To Test and Adjust the Cut-out.”

Resetting the Cut-out Armature (Previous Type)

For geperal setiing purposes, slacken off the
cut-out adjusting screw (see Fig. 6) fully and the
two serews on the regulator frame.  Place  feeler
ingap AT {001 in. - 0015 in. 28 - 381
nn. and gap “C7 (0014 in 1 356 min). Refer
to Fig. 11, Press the armature on both feeler
gauges and tighten the two regulator frame screws.

Remaove the feeler from gap “C and with
the feeler in gap ™ A 7 still in position, press down
the armature and adjust gaps "B and D7
(030 in. - 0034 . 0 772 . 863 mm. and
0.002 in. - 0.006 in. : 05T - 152 mm. respectively).
Remave the gauges and readjust the voltage as
described in © To Test and Adjust the Cut-out ™

Ensure that the points close hefore the armature

touches the core of the bobbin,

L~ STOP ARM
i

0010 10 0-020 in. 1
(0-254 to 0-508 mem. )i

ARMATURE
TENSION SPRING

Fig. 11

Cuat-out Point (Lurreny Type)

(Setting the Fined Contact)
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GAF A 01w 0i5in,
(2 10 .38 mm.)

o GAP B O30t (034 1.
{787

6% T +B4&3 mm.)

==-BRASS SHIM

e GAP C 0140,
(356 mm.)

CGAP D002 w606 in.
bum (051 to -152 mm

Fig. 11
Voltage Control Regolator Cot-out Coils
{ Previons Type)

POWER MAJOR INSTRUMENT LAYOUT

With the itroduction of the Power Major the
ammeter and oil pressure gauge where deleted in
favour of warning lights for generator charging
and engine oil pressure.  These lghls are incor-
porated. iogether with o water temperature gauge,
in a combined instrument situated in a new design
of panel located direetly below the steering wheel,

Changes were also made at this time (o the
main wiring loom which was re-routed from the
right 10 the left-hand side of the engine.

To Replace a Warning Light Bulb

1. Remiove the steering wheel and throtile control
lever and extract the grease nipple from the top
end of the stecring column,

2. Remove the three screws retaining the instru-
ment panet assemibly to the steering column
brackel.

I Lift the panel assembly and release the two
thumb  screws retaining the femperature and
warning light gnuge to the panel

4 Draw the gauge upwards away from the panel
and extract the warning lights zad holders from
the rear of Lhe gauge. :

5 Remove the buths and renew as NECessaTy.
6. Reverse the dismantling provedure to effect
replacenient.
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PICK-UP HITCH

Fig. |

Hitch in Lowered Position

A hydraulically-operated pick-up hitch instal-
lation is available as oplional cquipment on
current production Power Major Tractors with
H.PL. (hydraulic power lift) and may also be
fitted as an accessory to earlier 4 oyl OHV.
Fordson Major tractors.

The existing drawbar and uppzr link must be
removed before the hitch can be fitted, but all
other equipment remains on the tractor, provision
being made Tor stowage of the H.P.1. lower links.
If so desired the P'T.O. (power take-off) or raised
PTG may still be wed. although 4 new P.T.O.
idler gear shifter fover will be required for the

Lot = luly, 1959

Fig. 2
Hitch Locked in Raised Position

raised P.T.O. if the pick-up hitch is fitted to early
models,

In the operating position (e, with trailes
attached) the hitch hock 15 retained in positic
by a spring-loaded plunger which is connect
by suitable linkage to a foot pedal, the operat
of which withdraws the plunger when it is des
to uncouple the trailer.

COMPONENT PARTS

The pick-up hitch insdtallation conssts of thie
sub-assemblies,  (See Fig. 6)
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. The hitch housing and supporting bracket
sub-assembly:—right- and left-hand supporting
brackets are used which are dowelled to the hitch
housing and bolted to the rear lower corners of
the transmission housing. The hitch housing con-
tains the spring-loaded locking plunger.

3. The hitch frame and hook sub-assembly:—
the frame is of triangulated construction and is
bolted to the hitch hook. The assembly is con-
nected through the medium of hitch lift reds to
the normal H.P.L. lift rods, and is pivoted at the

front end on the existing drawbar anchor bracket. .

3. The “foot pedal and operating linkage
assembly:—the pedal is fitted on the right-hand
side of the tractor at the foot brake locking con-
trol location and is connected by a long rod to a
pivoted lever, which in turn is attached to the
spring-loaded locking plunger.

FITTING INSTRUCTIONS
To build up the sub-assemblies

Hitch Housing and Supporting Bracket Sub-
Assembly

1. Locate the two supporting brackets with their
locating dowels in the appropriate drillings in the
hitch housing assembly.

Note—The brackets are “ handed ” and must
be assembled with the hitch lift rod stowing pins
facing away from the plunger locking device. (See
Fig. 4.)

Hitch Frame and Hook Sub-Assembly

1. Bolt the frame assembly to the hook assembly
using two _bolts (45812-S), two spring washers
(34813-8) and two nuts (34674-S), ensuring the
hook assembly.is fitted the correct way round.
(See Fig. 6.

2. Assemble the lift rod knuckles to the link
pins at either end of the hook assembly and secure
with flat washers (118326-ES7) and slotted nuts

(33987-8). Fully tighten nuts and retain with

split pin (1 in. by 13 in.).

3, Fix the hitch lift rods to each of these
knuckles using clevis pins (74039-87/88), retained
by split pins (4 in. by L in.).

Hitch Foot Pedal and Operating Linkage
Assembly
1. Assemble the foot pedal to its bracket, using

the swivel pin.  (See Fig. 6.) Retain the pedal to
the swivel pin with groove pin (72275-5).

2. Attach the fixed clevis of the rod and yoke

assembly to the foot pedal with clevis pin
(73919-5).  Secure with a split pin (} in. by 2 in).

Page 2
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3. Adjust the length of the rod and yoke
assembly, by loosening the locknut and turning
the clevis to give a measurement of 224 .ins.
between the centres of the clevis eyes.

4. Tighten up the locknut.

Fitting Pick-up Hitch

1. Disconnect upper link of three-point linkage,
by removing the linch pin.

2. Adjust HP.L. lift rods to equal lengths (22
ins.) ensuring that the lift rods are in the fixed
position,

3. Fix the two lower link stowing tabs (Fig. 1)
under the two top bolts of the H.P.L. ram cylinder
rear cover, making sure that the tabs are vertical.

4. Remove the linch pins retaining the H.P.L.
lifting rods to the lower links of the three-point
linkage. : i

5. Cross the two lower link safety chains and
attach them to the stowing tabs. (See Fig. 1.)
Adjust the check chains so that the safety chains
hold the lower links tightly in position, and pro-
vide clearance for the H.P.L. lift arms to operate.

Where heavy duty check chains are fitted it will
be necessary to move the inner ends of the check
chains from the outer to the inner holes in the
lower links.

6. Remove the screw and retaining plate holding
the drawbar fulcrum pin to the drawbar front
anchor bracket.

7. Support drawbar, and drive out fulcrum pin.
8 Lower front of drawbar to the ground.

9. Remove the drawbar guide bracket linch pins,
and lower the drawbar to the ground.

10. Remove the drawbar guide brackets, by
withdrawing the four securing bolts.

1. Extract the blanking plugs that protect the
two threaded holes, at the bottom rear face of the
rear transmission housing.

2. Fix the hitch housing and supporting bracket
sub-assembly to the rear transmission housing,
locating four bolts (21062-S) in the tapped holes
used for the drawbar guide brackets, and two
larger bolts (45754-8) in the two tapped holes
previously protected by the blanking plugs.

13. Offer up the hitch frame and hook sub-
assembly Lo the tractor, and secure the open end
of the frame o the drawbar anchor bracket, using
the same fulcrum pin as was previously used on
the drawbar,
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Fit the fulerum pin retaining plate, securing
screw and spring washer.

Note.—In a case where the drawhar attachment
has not been fitted as original equipment, it will
be necessary to fit a drawbar anchor bracket.
Enter the drawbar anchor bracket dowel in its
location at the bottom of the rear transmission
housing. Locate the drawbar anchor bracket on
this dowel and secure with four bolts (21062-S)
and spring washers (34810-8).

14, Lift the hook assembly, and secure the lift
rods to their appropriate H.P.L. lift rods with the
two linch pins normally used to hold the lower
links in position on the H.P.L. lift rods.

5. Remove the nut that securcs the brake pedal
locking control to the transmission case. To re-
move the securing bolts it will be necessary to
disconnect the brake pedal locking control from
the brake pedal pawl by removing the retaining
sphit pin.  If a transmission hand-brake is fitted,
the hand-brake sector will also have to be
removed.

16, Install the pick-up hitch release pedal and
operating lnkage assembly as shown in Fig. 3,
using a long boit (20547-S) in the top locating
hole and a shorter bolt (20543-8) in the lower.

SECTION 10

Both bolts must be entered from the front, to
ensure that they do not foul the foot pedal locking
control, and are secured by the same size nuts
(34671-ES).

17. Attach the rod and yoke assembly to the
locking plunger release lever, using clevis pin
(73919-5).

13. Secure the clevis pin with an appropriate
size split pin;

To Change from Auotomatic Pick-up Hitch to
Three-Point Linkage

1. With the hook assembly locked to the housing
assembly, ie. fully raised position, remove the
hitch lifting rod linch pins and disconnect the
rods. Stow the rods on their appropriate pegs on
the hitch housing bracket assemblies using the
“hair pin™ clips provided to retain them in
position. (See Fig. 4.)

2. Loosen the lower link check chains, and
remove the safety chains from their stowing tabs.

3. Attach the lower links to the HP.L. lift rods
with the linch pins previously used to retain the
pick-up hitch lift rods. Where heavy duty check
chains are fitted move the inner end (o the outer
holes in the lower links.

Fig. 3
Hitch Foot Pedal, Bracket and Operating Linkage

" s 1
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HITCH HOUSING

Dismantling the Locking Plunger (see Fig. 5)

I, Insert a suitable wedge in front of the plunger
to relieve the spring load on the clevis pin (release
lever to plunger).

Remove the clevis pin and release the wedge.

2. Uinserew the two relaining screws (20345-S)
and lift off plunger sleeve retaining plate.

3. The plunger sleeve, plunger and spring can
now be removed from the housing assembly.

4. Thoroughly clean all the component parts and
renew i necessary.

Assembling the Locking Plunger

b, Fit the focking plunger and spring in the bore,
and pack with grease.

2. Press in the plunger sleeve and fit the retain-
ing plate. Secure with two screws and spring
washers.

3. Compress the plunger spring, place the release

SECTION

in

Fig. 4
Lift Rods in Stowed Posifion

lever in the plunger slot and insert the clevis pin.
Retain the clevis pin with a split pin,

Maintenance
There is a grease nipple on the underside of the

plunger housing assembly through which grease
should be added every 200 hours.
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Sectioned View of Locking Plunger
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SECTION 10

LIST OF TOOLS USED IN THE FORDSON MAJOR REPAIR
MANUAL SUPPLEMENT

Current Number

Previous Number

DESCRIPTION

Diesel Engine
~ Te/NMD 27
200A
335
336
512
550
T. 3007
CT. 6003
CT. 6005
CT. 6006
CT. 6024
CPT. 6040
CT. 6069
CT. 6070
- CT. 6071
CT. 6072
CT. 6073
CT. 6073-1

CT. 6074
CT. 6075
CT. 6076
CT. 6085

CT. 6085-3

CT. 6086
T. 7000

CT. T000-17

T. 7024
CPT. 7061
7600
CPT. 7600-3
CPT. 8000

Tr/NMD 27
200
335
335 Fl
512
550
T:2/NMD 3004
TTi/D 6004
TTr/D 6005
TTt/DDK 6153
ATTr/MVMD 6306A
TTr/D 6306B
TTr2/D G312A
TTr/D 6319
TTr2/D 63628
TTr/D 6510AB

TTr/D 6510AB
(details 1, 4, 7, 8, 17,
18 & 19 only)

TTr/D 6513
TTr2/D 6055A
TTr/MD 6050

TTr3/D 66608AB

TTr3/DD 66608AB

TTr2/D 666108
Tr/D 7006

Tr/D 7563
AT2/U 7600B
7600
AT4/U 76004
ATTr/DHT 8501

Tractor dismantling stand (f*“ieid service kit)
Engine :stand

Connecting rod alignment arbor
Connecting rod alignment arbor adaptors
Piston pull scale

Qil scal driver handle

Front axle wedge tool

Engine lifting brackets

Engine bracket

Engine bracket

Piston ring squeezer

Crankshaft gear remover

Crankshaft gear replacer

Crankshaft pulley remover

Engine turning bar

Crankshaft front oil seal replacer
Valve guide remover and replacer

Valve guide remover and replacer (adaptors)

Valve spring compressor
Cylinder sleeve remover
Cylinder head locating studs

Auxiliary drive shaft bearings remover and
replacer {(Main Tool)

Auxiliary drive shaft bearings remover and
replacer (adaptors)

Auxiliary drive shaft oil seal replacer

Bearing remover and

replacer (Main Tool)

Water pump overhaul kit
{adaptors)

For use on tractors
with power assisted
steering

Clutch plate locator

Clutch pilot bearing replacer

Clutch pilot bearing remover (Main Tool)
Callet for use with 7600 Main Tool

Water pump overhaul tool (Main Tool)

[ssned—July, 1959
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Current Number

Previous Number

DESCRIPTION

CPT. 8000-2

CPT. 8000-3

Foel System
550
7065-D
CT. 6085

CT. 6085-1

3
3

9022
9023
9024
T. 9047
T. 9048
T. 9049

3383313

ATTr/DHT 8501
Codes 1, 2,3

ATTr/DHT 8501
Codes 4, 5 & 6

550
7065-D
TTr3/D 66608AB

- TTr/DD 993203AB1

Tr4/DD 993100

Replaces
TTr/DD 993187A

TTr2/DD 993228
TTr2/DD 993191
TTr3/DD 993157
TTr/DD 993817

Supersedes
TTr/D 993201

TTr/DD 993203A2
TTr/DD 993203B2
TTr/DD 993211
TTr/DD 993227A
TTr/DD 993228
TTr/DD 993149

. Governor hub remover

Water pump overhaul adaptors

Water pump overhaul adaptors

Oil seal driver handle
Circlip pliers

Pump camshaft bearing remover and replacer
(Main Tool)

Pump camshaft bearing remover é,ud replacer
(adaptors) :

Fuel pump cleaning pipe

Pump flange remover

Delivery valve holder wrench

Nozzle nut socket

Fuel injector cleaning kit

Pump coupling flange holding wrench

Camshaft end float gauge and anvil
Camshaft end float gauge (adaplors)
Pump camshaft bearing cup remover
Pump camshaft bearing cup replacer
Fuel pump control rod setting gauge
Delivery valve guide remover

Pump spill pipe

Nozzle reverse flush adaptor

Mechanically
governed fuel
injection pumps

Governor spring adjuster only

Camshaft nut wrench

NOTE—If CT. 9000 (TTr/DD 993100) calibrating machine is used, the following adaptors
are required for use on mechanically. governed. fuel injection pumps.

CT. 9000-2
CT. 9000-4

“Live” Power Take-off

CT. 6076
T. 7000
T. 7000-6

T. 7000-7

TTr/MD 6050
Tr/D 7006
Tr2/D 7606-6

Tr2/D 7606-7

Universal coupling
Coupling and shaft assembly

Locating studs
Bearing remover and replacer (Main Tool)

Live P.T.O. input shaft bearing and oil seal
replacer (adaptors)

Live P.T.O. main drive shaft spigot bearing
replacer (adaptors)




MAIJOR

SUPPLEMENT
POWER MAJOR %

SECTION 19

Current Number

Previous Number

DESCRIPTION

T. 7000-8

T. 7000-27"

T. 7015
T. 7015-1
T. 7015-2

7016
7017 |
7026
7028
7030
7031
T. 7502
T. 7502-1
T. 7502-2
T. 7094

M 34 4 o

Rear Axie
T. 4062
PT. 4063
T. 4065

Hydraulics
T. 850%
T. 8503-1

Power Assisted Steering

T. 3033

CT. 3055
CT. 3067A
CT. 3068A

CT. 3069

Vacuum Braking Equipment

CPT. 4000

CT. 4000-21

Tr2/D 7006-8

Tr/D 7118A1
Tr/D 7118Al
Tr2/D 7118A1

Tr/D 7118A2
Tr/D 7118B2
Tr/D 77012
Tr/D 77105
Tr/D 85GA
Tr/D 89GE
7502
7502-1
Tt/D 7502

Tr/MD 4235
Tr/MD 4301
Tr/NMD 4612

Tri/MD 994675

Fd4221

TTr2/DD 43FGA

Live P.T.O. input shaft bearing and oil seal
remover (adaptors)

P.T.O. idler gear needle roller bearing replacer

Transmission shaft small bearing cone remover
{Main Tool)

Transmission shaft small bearing cone remover

(adaptors)

Primary lower shaft bearing inner race remover
(adaptors)

Transmission shaft small bearing cup remover
Transmission shaft small bearing cup replacer
Dummy end plate

Primary upper shaft dog-nut wrench
Primary upper shaft gear locking nut wrench
Live P.T.O. input shaft oil seal replacer
Double chtch assembly fixture

Double clutch spring compressor

12 in. double clutch adaptors

Live P.T.O. transmission main drive shaft oil seal
replacer

Drive pinion bearing pre-load gauge
Bull pinion housing locator studs (pairs)

Final reduction gear nut wrench

Pressure gauge

Hydraulic pressure testing equipment
(used with T.8503)

Piston rod bearing “O” ring protector (four-
wheeled tractors)

Piston rod bearing gland seal replacer
Ball cup spanner (CT.3067 can be converted)

End cover and lock rings spanner (CT.3068 can
be converted)

Piston rod bearing “O” ring protector (tricycle
tractors).

Fxhauster rotor shaft bearing remover (Main
Tooh

Exhauster rotor shaft bearing remover (adaptors}

Tesned-—July, 1959
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Current Number . Previous Number DESCRIPTION
CT. 6066 TTt/D 41FGB Ezggziuééf rotor shaft collar oil seal guide
i o 3 4 2 - L e 2t “ ‘-;_ I e

CT. 6067 TTH/DD 43FGB Rotor shaft shppoft befting replacer

CT. 6068 TTr/D 58FGB  End cover oil seal replacer

CT. 9020 TTe/DD 993207 Fuel pump end cover protecting sleeve
-Electrical

CT. 9513 ; i Starter motor driving sleeve socket






