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ENGINE PHOTOGRAPHS—AS

VIEW OF CAMSHAFT SIDE OF 4.248, 4.236 AND 4.212 ENGINES

13.
14,
15.
16.
17.
18.
19.
20,
21.
22.
23,
24.

Induction Manifold
Thermostart
Alternator
Lubricating Ol Filter
Dipstick

Fuel Lift Pump
Starter Motor
Flywhee! Housing
Flywheel

Cylinder Block Drain Plug {Right Hand Side)
Exhaust Manifold
Cylinder Head Cover



O Beal Helix Dia, {(rope seals only}

Ol Senl Helix Width

O Besl Helix Depth

Flange Dia,

Spigot Bearing Recess t}@pm
Spigot Bearing Recess Bore
Crankshaft End Float

|
i
I
|
|
%

Crankshalt Thrust Washers

Type
Position in %ngme

Thrust Washer Thickness (8TD) ..

Thrust Washer Thickness (0/8)
Thrust Washer Ouiside Dia
Thrust Washer Inside Dia,

Main Bearings
[ Type

|
Shell Width—Nos. 1, 2, 4, and 5 ...

Shell Width-No, 3
Outside Dia. of Main Bearing
inside Dia, of Main Bearing

Main Bearing Running Clearance ...

Shell Thipkness

Connecting Rod Bearings
| Type

|

Shell Width
Qutside Dia. of Con, Rod E&af ing ...
Inside Dig, of Con. Rod Bearing

Con. Rod Bearing Running Clearance

Shell Thickness

Camshaft

Mo, 1 Journal Dia.

MNo. 1 Cylinder Blook Cams?’za?é Bme D,

No. 1 Journal Running Clearance ...
No. 2 Journal Dia.

Mo, 2 Cylinder Block C:amsmﬁ ﬁme Dia

Mo, 2 Journal Bunning Clearance
mo, 3 Journal Dia.

No. 3 Cvilinder Block Camshaft ﬁmm Dig

Mo, 3 Journal Bunning Clearance .
Cam Lt
Gilways tor Rocker Bhaft %..ubmamn

Crankshafts Part Noo 313185842, 313158681,

TECHNICAL DATA--B.S

312473125 in (79,35/79,38 mm)}
0.080/0.080 in {1,27/2.08 mm)}
0.004/0.008 in {0,10/0,20 mm)
524778249 in (133.27/183,32 mm)
0.781 in (18,84 mm)

1.8487/1.8502 in (46,98/47,00 mm)
QO02/0.015 in (008/038 mm)

Length of No. 3 main journal not 1o excesd 1.758 in (44,88 mm) after regrinding Width of crankping must not excesd
1.5885 in (4055 mm alter regrinding. Where necessary use oversize thrust washers 1o suil

F1B15872, 31315884, 313158984, 31315888, 31316204, 31316224,
B1316235, 313162387 and 31316241 are tufftrided and must be re-tufftrided alter any regrinding has taken place (see
Page H.21 Where facilities for re-tufftrided are not avallable then a factory replacement crankshaft should be obtained

Steel Backed, Aluminium Tin or Lead Bronze Faced
Centre Mah Bearing

OUOBH/0.081 In{2,26/2,31 mm)

G.0BB/0.089 iIn (2,44/2,51 mm)

4.088/4.088 in (10384710480 mm)

JA20/5.430 in (BEBT/B712 mm)

Pre-Finished, Stes! Backed, Aluminium Tin or Lead Bronze
Faced

1.245871.285 in (31,82/31.88 mm)

1.435/1.445 In {36,45/38.70 mm)

3487 In (8041 mm)

000730028 in {76,23/76.27 mm}

0.0018/0.0042 in {(D05/0.11 mm)

0.0822/00828 in {2,088/2,098 mm)

Pre-Finished, Stes! Backed, Aluminium Tin or Lead Bronze
Faced

1.245/1.255 in {31,62/31.88 mm)

2.6485 in (87,22 mm)

25008/2.5018 in (83,82/63,55 mm)

0.0012/0.0031 in {0,03/0,08 mm}

00723700726 in {1,836/1,844 mm)

1.8965/1.9875 in (50,71/580,74 mm)
2.000/2.001 in {50,8/50,83 mm)}
0.0025/0.0045 in {0,06/0,11 mm)
1.9865/1.9875 in (50,4B/50,48 mm)
1.890/1.992 in (50,85/50.60 mm)
0.0028/0.0053 in {0,06/0,14 mm)
1.8665/1.9875 in {48.85/48.88 mm}
1970710872 in {(50,04/50,089 mm)
0.0025/0.0053 In {(0.08/0,14 mm)
0.300/0.303 in {7.82/7.70 mm)

Mo, 2 Journal

4,236 Seves Workshop Manusl March, 1988,



TECHNICAL DATA-B.189

Starter Motor

| Make .. . . Lucas, CAN, or Parking
{ Type . 2M113, MABG, CA4E, MBO, §12-84, 812-85, M127/2.8
Max. Current ... 900 amps

Starter Cable Resistance 0.0017 ohms

No. of Teeth on Pinion ... 10

NOTE: The above data is general and can vary with individua! applications,

Cold Starting Aid

Make CAN, CAN.
Voltage 12 Volt 24 Volt
Mazximum Current Consumption ... 18 A 7E A
Flow Rate through Thermostart 9 cmd/min g ocm¥/min

4,236 Series Workshop Manual March, 1888,



E5
Valve Guides

Engines are fitted with either detachable valve guides
or the wvalve bores are machined direct into the
eylinder head.

When wear takes place in the valve bores of oylinder
heads without detachable valve guides, valves with
oversize stems should be fitted,

Three service valves are available for both inlet and
exhaust with oversize stems of 0.003 in, 0018 in and
G080 in (0,08, 0.38 and 0,76 mm) respectively,
To fit 0015 and 0.030 in oversize valves, the bores in
the oviinder head must be reamed with g ploted reamer,
Suitable reamers for carrving out this operation can be
obtained from Messrs, V. L. Churchill and Co. Lid
{see Appendixy,

Where detachable valve guides are fitted, these can
be replaced,

ET(} fit new guides; clean the parent bore, smear the
E’C}mm surface of the guide with clean oil and press
| home the guide until 0584 In (15,10 mm) is protruding
above the cylinder head The guides are manufactured
i from cast iron and are brittle.

Valves and Valve Seals

Check the valve stems for wear and thelr it in the
guides.

Examing the valve fases for pitling or distortion, Valve
refacing should be at an angle of 457 or 30° for inlet
valves on T4.236 engines {see Page B.10},

Valves should always be refitted 1o their origingl seals
and any new valve fitted should be suitably marked 1o
identity Ity position i removed st a later date. Refer
to Fig. E.6. for Mlustration of valve numbering.

i Mote current exhaust valve depths on Page B.10 became effec-
| tive from the Iollowing engine numbers—

Z12UBBT0L
236135788
2381471500
236UB247211L
24BLI31818L
Z12LAZ000841
23BLIAT10048L
2ABUATEEEEBL

CYLINDER HEAD MAINTENANCE—E.3

E6

The valve seats in the ovlinder head should be recon
ditioned by means of culters or specialised grinding
aquipment, at an angle of 45° or 307 for inlet valves
on T4.236 engines. Sullable valve seal cutters for 4587
seats are included In kit 218250684 (see Appendix) and these
cutters give a difterential valve seat 10 reduce the width of the
valve seal A special culter 21828065 is required for 300 valve
seats.

As narrow a seat as possible should always be main
tained.

Hand Grinding

When grinding in valves It is essential thal no signs
of pitting are left on the sestings. At the same lime
vare should be taken to avoid unnecessary grinding
away of the seatl.

After grinding operations have been completed, check
the valve head depths relative to the oylinder head face
{Fig. £.7) and wash the cvlinder head,

4258 Serips Workshop Manual May, 1986,
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To Fit the Pistons and Connecting Rods 1o
the Cylinder Bore

1. Belore fitting the piston and connecting rod assem.
blies to their respective coylinder bores, Hberally
woal sach bore and piston with clean engine oil,

Using a ring guide {Fig, FJ7), insert the pistons
and connecting rod into the top of thelr respective
oylinder bores. The piston and rod number mus!
relate 1o the oylinder into which it s being fited
and the rod identification number must be on the fuel
injection pump side of engine. The word "Front” or arrow
marked on the piston orown must be towards the front of
the enging (Fig, F.9), (T4.238 engines, refll piston cooling
jets: where applicable)

B3

3. P the bearing shells angd cap with the numbers on
the same side of the rod and cap Fig F .8

4, Relt the two connecting rod bolls so that the Hat
on the head of sach boll & localed againgt the
shoulder of the rod. Secure with two new nuls,
See Page B2 for Recommendsed Torgue Tensions.

%, Belit the lubricating ol sump.
&, Fefit the oylinder haad {(Page 7).

Fitting New Pistons
The piston height can be checked by means of &
straight edge and feeler gauges.

Correct piston heights above the ovlinder block top
tace are as OHOWS

42482 GO18/0.023 in (0.41/0.58 mm)
4.248 D002/0.010 in (008/0,26 mm)
T4.236, 4.236 (2600 revimin

and below) 001470023 in (0,35/0,58 mm)

|
|
{ 4.236 at 2800 rev/min GOT1/0.018 iIn {0,28/048 mm)
P 4212 DO15/0.021 in {DAS/0,53 mm)

*The pistons have hard anodised crowns angd must not be
topped. To achieve this tolerance in production thres grades of
piston are used, M, M and L butforservice use, onlythel gradeis
svatiable which can be below the lolerance Houre given,

| Note: See page BS for engine cut in numbers

PISTONS AND CONNECTING RODS—F.5

F8
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Rope Type Rear End Ol Seal

The housing consists of two halves bolted around the
roar of the crankshaft which has g shallow spiral of
raturn groove machined in it lo a depth of 0.004/0.008
in {0,30/0,20 mm}, The bore of the bousing accom-
modates a rubber cored asbestos sirip vomprising two
sections,

When fitling the seal the following procedure should
be adoptede—

1. Bet up a hail housing in the vice with the seal
recess uppermost and settle approximately 1 in
{25 mm) of the strip, al each end, into the ends
of the groove so that each end of the sirip proe
trudes 0.01070.020 In (0257080 mm) beyond the
half housing joint face.

2. With the thumb or finger press the remainder of
the strip into the groove, working from the centre.
Lse a round bar to further bed in the stip by
rofling and pressing s inner diameler (Fig, HY)

3. Fit the sealing strip 1o the other hall housing In 2
similar manner,

4. Fit a new joint using jointing compound applied
both sides.

5 Bpread a film of graphile grease over the exposed
inside diameter surface of the strip,

6. Assemble the half housings around the crankshah
rear fournal and fasten together {(Fig. HB).

7. Swivel the complete seal housing on the shaft 1o
bed in the strips and 1o establish that the assembly
turns pasily on the shafl,

8. Bolt the seal housing o the block and rear bridge
piece,

Lip Type Rear End Oil Seal

Later engines will be fitled with a circular spring
loaded lp seal that locates around the periphery of
the flange of the crankshaft, The seal is designed to
function correctly with the dirgction of rotation of the
engine and for identification purposes the seal iz
marked with an arrow.

The Hp type o sesl assembly and s counterpart
crankshall are not interchangeable with previous types.

This seal is sasily demaged and extreme care should
be taken when handling and fiting It Any visual
damage across the Hp of a new seal will cause leak
age and pravent bedding in of the seal

Eartier seals have a lat rear face as shown inFlg. bLE Later seals
have a protruding dust lip from the rear face as shown in Fig
[a I Ee )

O proguction, the old tvpe seal was Hitted Hush with the rear
face of the housing Fig. MLE but the new type seal is fitted
deeper into the housing et "4, Fig. W10

In service, when a new seal is lted 1o g worn orankshaft, it

f

|

|

|

§ To Fit Lip Seal in its Housing

%

|

|

|

| should be pressed further into the housing. In the firstinstance i

E
|
|
E
%
|
|
E
E
!

CRANKSHAFT AND MAIN BEARINGS—H.5

H8

can be pressed In o Ve in 3,2 mm for old type seals or position
B for new type seals or, i this position has been used, 1o Y in
(6.4 mmy for old type seals or position 'O for new seals.

# anew type seal is used in place of an existing old tvpe seal,
pasition 'O should be used if the old seal was Hitted Ve in (3.2
i helow the housing fage,

it all three positions have been used, # may be permiss
iple to maching the worn sealing aren of the crankshaft
flange {Bee Page M2}, but not the spigo! area on which
the flywhes! locates (see Fig. HL11)

1
’[i‘l i

(6,4 mm}
s

\ 1”% in

{3, 2m0m)}

Hg
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K19

Checking Valve Timing

1. Turn the crankshaft until the valves on No 4 ovline
der are “on the rock”

2. Set the valve clearance of No. 1 inlet valve acoord-
ing to the cam form of the camshalt fitted,

4. Turn the engine in the normal direction of rotation
until the valve clearance of No.o 1 inlet valve is just
taken up.

1. Crankshaft Pulley.
2. Timing Pin,

TIMING CASE AND DRIVE-K.9

K20

4. Check that Nos. 1 and 4 pistons are now at T.D.C, by
means of the timing pin or pointer, Unscrew the pin
until it locates in the hole machined in the rear face
of the crankshaft pulley as shown in Fig K21,

Later engines have g fixed timing pointer and & T.0LO.
groove on the edge of the crankshalt pulley (Fig, K22}

The valve timing tolerance is 2 2%°. When the timing is
found to be correct, return the tming pin to s location
and reset the valve clearance of Noo 1 inlet valve 1o
G012 in (0,30 mm) oold. The only error possible is in the
fitting of the Himing gears.

K22

4236 Series Workshop Manual May, 1888



SECTION M

Cooling System

The engine is cooled by water circulation through
passages in the cylinder block and head. Circulation
i by thermo-gyphon action assisted by an impeller
type waler pump driven by g "V belt from the crank
shalt pulley,

A high or low posilion water pump may be fittled on
the front face of the cylinder block,

The water pump bearings are pre-packed with a special
grease during assembly and do not reguire atiention
in service,

A thermostat is fitted in the waler putlel conneclion.

To Adjust the Driving Belt

Fan and dynamo or alternator belt tension should be
adjusted so that it is possible to depress the bell
approximately 2 in (10 mm). This should be checked
between crankshall and waler pump pulleys (high
position waler pump) or belween crankshafll and
dynamo or alternator pulleys {low position water pump)
see Fig, M.2,

Correct tension of the fan and dynamo or alternator
belt should be maintained by periodical checking and
adjustment as given in Bection C.

Belt adjustment is oblained by sltering the position of
the dynamo or allernator with an adjustable link,

Note: When 2 new bell is fitted it is advisable o re
check the adjustment aller a short running period
For those engines which have twin fan bells fitted, they
should not be renewed individually but in pairs,

To

Remove and Refit Water Pump-—

High Position Type

1.

A

M2

Remove fan bell.

Remove fan.

Disconnect connections 1o waler pump.
Remove pump,

Refit pump in reverse segquence. Reset fan ball
tension,




To Remove the Pump

Lift pumps which are in an upright position (with the top
cover uppermost) are fitted to later engines. These are
secured with four studs, nuts and spring washers or
setscrews and two keeper plates fitted vertically be-
tween the washers and the outside of the pump mount
ing Hlange.

1. Disconnect the pipes,

2. Remove the pump and joint.

To Dismantle the Pump (Fig. N.10)

1, Before dismantling, make a file mark across the
two flanges for guidance in re-assembly,

2. Separate the two halves of the pump.

3. Remove the diaphragm by unhooking it from the
rocker arm link. The diaphragm spring can now
be withdrawrn.

4, Drive out the rocker arm pivol pin and withdraw the
rocker arm, spring and link,

5. Dismantle the priming lever by removing the lever
retaining pin,

&, Remove the valves by levering from thelr locations.
Femove the valve gaskels,

7. Remove the pump cover and pulsator diaphragm.

Inspection of Parts

1. Check the diaphragm for hardening or cracking
and examine the pull rod for wear at the point
where it connects with the rocker lever link, A stem
seal fitted over the daiphragm shaft may be found
on seme applications and should be renewed il
worn,

2. The diaphragm  spring should be renewed |f
corroded or distorted, Ensure the new spring has
the same colour identification as the original,

6 14 1513
N10

1. Pulsator Cover Screw
2. Pulsator Cover Washer
3. Pulsator Cover

4. Pulsator Diaphragm

5. Cover Screw

6. Cover Screw Washer
7. Cover

8. Valve Gaskel

9. Valve Assembly

10. Diaphragm Assembly

To

AIR FILTERS AND FUEL SYSTEM-—N.5

The valves should be replaced. The two valves are
identical and may be used for inlet or outlet {Fig.
N.10).

Examine the rocker, arm, link, spring and pin for
wWear,

Check the pulsator diaphragm for condition,

Examine the flanges of the two pump halves for
distortion, If necessary lightly linish to restore flab
ness.

Re-Assemble the Pump

Fit the new valve gaskels and valves to the body.
The inlet valve must be fitted so that it can open to
admit fuel, The outlet valve must be fitted in the
reverse position 1o the inlet valve, Valves are re-
tained by retaining plate or alternatively by staking
in six places with a suitable punch.

Fit the pulsator diaphragm and cover.

ingert the rocker arm pin through its hole in the
body, at the same time engaging the link and the
rocker arm, Tap the rocker arm pin in until it is
flush with the pump body. Stake the casting in three
places each side 1o retain the pin,

Place the diaphragm spring in position.

Place the diaphragm assembly over the spring, the
pull rod being downwards, and centre the upper
and of the spring in the lower diaphragm protector
washer,

Press downward on the diaphragm and make sure
that the downward tag on the lower diaphragm pro-
tecting washer s on the priming lever side of the
body. This tag is required to be in the hole of the
body ready for fitment of the priming lever. Engage
the diaphragm pull rod with the link and at the
same time match up the holes in the diaphragm.

11. Diaphragm Spring
12. Body

18. Rocker Arm Spring
14. Rocker Arm

15, Link

16, Rocker Arm Pin
17. Primer Pin

18. Primer

19. Sealing Ring

20. Primer Spring

4,236 Beries Workshop Manual March, 1988,



Description

The AS50 type exhauster, which is fitled 1o the 4.238
engine, is a rotary sliding vane pump, with an eccen
trically mounted rotor,

The exhauster body and end covers are of cast ron,
and house an aluminium rotor, diecast on to a sieel
shaft, The rotor has four squispaced slots o accome
modate fibre blades.

The shaft runs in a sintered bronze plain bearing in the
rear end cover, and a roller race in the drive end
cover, or, alternatively, two sintered bronze bearings.
Drive end covers with a roller race have two shall
seals which contact a hardened steel collar pressed
on to the rotor shaft, The seals are arranged 1o prevent
ingress of alr and dirt, and leakage of oil from the
exhauster. Drive end covers with a plain bearing have
only one seal, preventing oll leakage.

The shalt drive end is splined to take the drive gear.

The intake port in the exhauster is pipe connected o
the vacuum reservolr. The outlet port formed In the
end cover of the exhauster aligns with the aperiure in
the timing case.

Lubrication is by engine pressure feed, oil entering
through a connection In the rear end cover 1o an
annular groove in the bearing housing. The oil passes
through a hole in the bearing to oilways in the rotor
shaft communicating with the siots in the rolor. The
oil passes through the end of the rotor slots to lubri
cate the drive end roller bearing. When a plain bearing
is fitted In the drive end cover, it receives ofl through
an exiension of the main ollway in the rotor shalt,

A passage in the drive end cover {0 the vacuum side
of the pump relieves oll pressure on the seal

SECTION Q
Exhauster

Operation

At all speeds the rotor blades are kept in contact with
the bore of the body by centrifugal force, assisted by
the hydraulic action of the oil beneath the blades.
When the rotor turns, the spaces between the blades
viry because of the eccentric mounting of the rotor in
the exhauster body. As a blade passes the inlet port,
the spave between it and the following blade is in-
creasing and alr is drawn from the vacuum reservoir,
Thiz air is then compressed and expelied, with the
tubricating o, through the outiet port to the engine
timing case.

Periodic Inspections and Preventive
Maintenance

Every 5,000 miles {7,500 km} .
or 250 Hours

Check the vacuum lines and fitings. {Vacuum leakage
may opoour through the line, or reservolr mounted non-
return valve i the valve seat i dirty or pitted). Ex
amine the exhauster for evidence of ol leakage, par
ticularly at end cover joints, and at shaft oil seal

Check the off supply line for leaks at fitlings and con-
nections,

Check the mounting and end cover nuls and bolls for
tighiness,

Every 60,000 Miles {90,000 km)
or 2,500 Hours
Remove and dismantle exhauster, thoroughly clean all

parts and inspect for wear and damage. Repalr or re-
place the exhauster with a Factory Replacement LUniL
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