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FEMERA L.
The engine lubrication system is diagrammatically illustrated in
Pig.i.

A4 gear-type oil pump with 8 floating intake strainer ia located in
the crankcase lower-halfl and is driven by skew gesring from the camshafi; a
coupled extension of which drives the ignition distributor.

The system iz of the forrmed feed type. 0il under high pregsure is
delivered to all the crankshaft, connecting rod and cemshaft besrings by mesns
of oil ways end drilled passages in the crankcass.

4ll the main bearings nave eclroumferential oil grooves, and radial
holes are drilled in the crank journals to register with these groowves.

0il from the main besrings passes to the bore of each journal
through the radial transfer holes, and thence to the crankpinc through diagonal
ducts drilled in the crankshaft webs., il from esch crankpin bore issues
through radial heles in the crankpins and lubricates the big end bearings.

Each connecting red iz drilled to conwey oil to the gudgeon pin
bearing, the drilling passing through the big-end shell.

Two radial holes in the crenkpin ensures communication, twice per
revolution, with the oil way throuzh the connecting rod.

A small hole ig drilled in the gide of the connecting rod to allow
& fine aquirt of oil to lubricate the cylinder walls.

An external pipe supplies high pressure oil to a jet lubricating the
0il pump skew gear. ;

The camshafi, driven by single helical gesrs, is csrried in four
plain bearings, and as previously stated, these are lubricated by high
pressure oil from the main oil gallery, the cams being lubricated by the oil
returned from the rocker cesing via the push rod tunnels, tappet chamber and
cappata.

The thrust faces of the soring loaded plunger (B, Pig.2) fitted to the
front end of the camshaft, and the thrust button (A), fitted to the wheselcase,
are lubricated by high pressure oil once per revolution of the camshaft,

The front journal of the camshaft iz drilled radially G, and
communicates with a longitudinal drilling in the end of the shaft, Once ger
revolution the radial hole registers with the oil hole in the journal bearing.

I e e T T T T T S R T T i T S T e £ o i e, 8 s e s e e pp———— s g
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0il upder reduced pressure from the
relief valve, is directed on to the helical cam-
shaft drive gesrs, via & branch pipe from the
pipe which supplies o0il to the overhsad roaker
ﬂhﬂ-fti-

0il is conveyed to the rocker shaft
through the centre rocker pedestal, the lower .
fece of which haz & semi-ciroular greoove which T
regiaters with an oil way in the oy¥linder head, e
A larger diameter hole, through which the hold-
ing down stwd passes, is drilled in thia pedestal
than in the other pedestals, to allow free
passage for the oil to the rocker shaft.

I =
| Y

The hollew rocker shaft is plugged by
removable plugs at each end, and is drilled
radially where each rocker works to lubricate
the rocker besringa.

FIG. 2, OILWAYS LUBRICATING

Theas besrings ere a press fit in the CAMSHAFT THRUST BUTTON.
rockers, and have an internal spnulsr groowve,
A drilling through the centre of the rocker arm, from end to end, passes
through the annular oil groove in the bush, on the tappet adjusting screw side
only, see Fig.3. This is blanked off at one end by the tappet ad justing
screw, but a small hole drilledq verticeally en the underside, sllows a
restricted flow of oil to lubricate the ball ends of the push roda.

At the valve end of the
rocker arm drilling, s plug is fitted
YN heving # small escape hole, which allows
& restricted gusntity of oil to find its
way on to the valve tip and stem,

S AN N e g

.A.r-'- an
o

Should oil cease to flow from
these escape holesz at any tims, & fine
plece of wire should be inserted to
remove any foreign matter which may be
causing the stoppege, These holsg
must never be enlarged.

Eech inlet valve guide is
provided with a packing gland, held in
position by the inner washer amd inner
FIG. 3. OILWAYS IN ROCEER SHAFT valve spring, to control oil and air

AND ROCKER ARM. leakage down the valve guides.

11=47=3 Zection EE.
Sub-3ection EE,1
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TO HREMOVE AND REFLACE CHANKCASE LOWER HALF.

To remove grankosse lowsr half.

(i) Drain off oil by removing plug on the R.H. side of crankcase.

(11) Take off the R.H. reer and the R.H. front, and also the L.H. side
undérohéeta.

(141) Remove flywheel lower cower by teking off the 6 nuts and flat spring
wachers, but do not disturb the two small bolts which attach the felt
geal to the flywheel cover, Take care not to distort the cover as
this may cause it to foul the flywheel when replsced.

(iv) Remove the exhsust downtake pipe stay by removing the two setscrews
(which pass through the crankcase lower half), and remove bolt which
attaches stay to plpe.

(v) Remove the 2 nuts and bolts, snd 2 setscrews and four flat spring
washers, which attesch the bottom of the wheelcase to crankcase lower
half.

(wi) Remeve il level gauge wire from the measuring instrument on the H.H.
side of corankcese lower half, by first removing the nut and spring
wasghar.

{vii) Slacken off all the setscrews which attach the lower half to crankcase,
a turn or two.

(viii) Remove all the setscrews except the next to the end one on each side.
Slacken off these four remsining setascrews seversl turne and then tap
the lower half with & hide mallet to relessse the joint.

(ix} Push lower half back towsrds the flywheel. The clearence holes through
which the setscrews (holding on the sump) pass, ensble this to be done.

{x) Insert a 005" to 010" feeler between the front face of the crankcase
lower half and the Vellumoid joint, in order to free the joint from the
lower half.

CAUTION: This must be done carefully; if the Vellumoid jointing is
damaged it will be necegsary to remove the wheelcase in order to fit a
new joink.

(xi) Finelly, helding lower half with one hand, remove the four remaining
setscrews end gradually lower the lower half.

To replace crankcase ar f.

After thoroughly clesning the crankcase lower helf, replsce as follows:-

Section HE.
e U Sub-Section HE, 2
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(i) Smear the joint fage or the lower helf with grease and them fit & new
cork joint. (The grease will keep the joint in position).

(11) Make sure that Vellumoid joint washer fitted between wheelcase and crank-
cage iz in good condition. If not, &8 new one will have to be fitted.

Also meke sure that the joint face of the orankcese is perfectly clean.

(iii) Carefully 1ift the lower half into position snd secure by replacing the
four setscrews, second from either end on both sides. Take care nok
to damege Lhe Vellumoid jeint.

(iw) See that the two ends of the cork joint washer make full contact with
the wheelcase joint washer, so as to prevent oil leaks at these pointas.

(v) Replace the two setsorews snd spring washers and the two bolts snd nuts
and cpring washers which attach the wheelecasz to the lower half, then
replepce remaining setsorews and soring waohers.

{vi) Tighten setscrews which sttach the lewer half to the crankcase just
sufficiently to lift the lower half so that the joint faces are in
conbact.

(vii) Progressively tighten up all the setscrews and bolts of the teop face
and front face a little at a time. This is important as if the two
fases are not tightened together, then oil lesks may ocour.

(viii) Re-connect the wire to the crankcase lewer half attackment of the
electric oil gauge.

(ix) Refit the flywheel lower cover and secure with the six nuts and spring :
waghersa,

(x) Befill the engine with suitable oil to the correct level after making
sure that the drain plug is tight. °

(xi} Before delivery to owner and after the engine has been run for some
time {auffiuiuntly to thoroughly werm it up), check tightness of set-
screwas and bolts which secure the lower half.

11=47=2 Section EHE.
. Sub-Section BE.Z2
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OIL PIMP AND FLOATING STRAINER.

OIL FIMP INTAKE STRAINER.

A floating strainer (13, Figs. 4 and 5), conaisting of & wire soreen
Fized to the lower face of a pheat metal dome with s seslesd sir comparitment, is

. attached to the inlet on tha oil pump cover (12).

The inlet pipe leading to the oil pump &lso mcis &s & bearing on which
the filter is free to pivot and so flocat on the top of the oll in the engines
AUmEp. The inlet pipe iz retained in position laterally by means of a taper pin
(25) and Btops are fitted to limit the amount of rise or fall of the float.

With the cil level at the "MAX"™ mark on the dipstick, the float is sgainst the

upper stop.

Should the strainer become clogged, the suction of the oil pump will
cauge the strainer to collapse at its centre and open a by-paszs pafety valve
that will allow oil to be drawn uncbatructed to the pump inlet.

The atrainer may be gleaned by washing with paraffin.

The oil pump is shown in position on the engine in Fig.h; and in Pig. 5
it is shown dismentled.

Az greviously mentioned; oil is drawn through the flosating strainer
(13) into the o0il pump and is then delivered through s pipe (16), to the main
0il gallery, from which a connegtion is takem leading to the instrument board
preasgure gauge.

Under normal running conditions, the oil pump should only need dis-
mantling at gemeral opverhaul perieods of the angine. If, howewer, it should be
necagsary to remove the oil pump, proceesd as followa:-—

To Remove Crankcase lower half - See Sub-Section HE. 2.
Remowve Pump from ine. %

After removing the crankcase lower half,

(1) Remowve the distributor cover snd then rotate the flywheel until
the rotor arm is in the firing position for No.1 cylinder as
indicated on the moulded cover and the "IGN/TDC" marking on the
flywheel is in line with the timing pointer (this may be obaerved
by removing the small inspection cover from the L.H. side fromt
face of the elutch casing, Jjust above the starter mutur}, gy
rotate the flywheel until No.1 piston is at T.D.C. with both wvalves

aloaed.

Section BE.
1= 7-A Sub-Section EE, 3
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FIG. 4. SECTION THROUGH OIL PUMP AND DRIVE

1: VWoodruff key. 17. Locking plate.

2. Drivengear - upper. 18, Union.

3. Taper pin. 19, Flain washer (Alum:).

L. Bush - Drive shaft - upper. 20, Flange.

5. 0il pump casing. 21, BSpindle - driven gear.
6. 01l pump driving shaft. 22. Taper pin.

7+ Buash -« Drive shaft - lower. 23, Bush - driven gesr,

8. Woodruff key. 2, 04l pump driven gear

9. Plain washar. 25. Taper pin.

10. Nut - Retaining driving gesr, 26, Nut.

11. Driving gear (oil pump) lower. 27. Lockwasher,

12. 0il pump oover, 2B8. Stud.

13. Pump float (Screened intake). 29. Stvd (Pig.5 only).

1. Union nut. 30. Flain washer [F:@ 5 only).
15. Nipple. . Lm:kmhur {Fig 5 only).
11-47-2 Section EE.

Sub-Section BE, 3
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(i1} Remove the distributor and housing from the ¢ylinder block as
followso:-

Bemove the two nuts and flat spring washers which secure the
distributor housing to the cylinder block and then remove the

housing and distributor complete.

DO NOT slacken the distributor clamping plate screw as this
would diszturb the timing.

(iii) Without the crankshaft having been rotated from the above-
mentioned position, obgerve the argular position of the "flata"
o the tongue of the distributor driving shaft and mark the enamel
of the aylinder head in such » way that the driving shaft can be
refitted (after removal) in the same angular positiom.

{iv) Bend back the tabs of the two tab weghers and remove the two
setsorews which hold the oil pipe flange to the crankcase.

(v} Bend back the teb and remove the mut which secures the oil pump
to the crankcese. Hold the pump while removing the nut.

(vi) Withdraw the oil pump &nd drive shaft complete, taking care not
to damage the floating oil intake mechanism.

nt T i 1 .
(1) Remove the oil delivery pipe (16) from the pump by bending down

the tab of the lockwasher (31, Fig.5) and removing the amall nut
{(32), lockwasher and plain washer (30) end then slide the union
locking plate (17) on to the pipe. Hold the union (18) with 2
spanner snd slacken off the union nut {14) with a second spanner
and remove the pipe.

(11) Bend down the tabs of the lockwaghers (27) and remove the six
nuts (26) and then take off the oil pump end cover (12) complete
with the floating inteke strainer (13}.

fidd) Remove the driven oil pump gear (24). (This will fall out if
the pump is inwverted).

SERVICE.

Exsmine the oil pump gesr teeth, these should show no appreciable
WEAT. :

1f necessary, lightly stone to remove any burrs or damage marks on
teeth, should the wear be such as to necessitate the replacement of a geer, it
is prtrftrabéa to replace both as & peir. Check the backls gh, this should ba
.D’U-I!.l-" e !m "-

Check end float of gears by plecing s straight-edge across the face
of the housing and measuring the clesrance between the straight-edge and the
gears with a feeler. The clesrance should be 0" = .0035". The clearanoe
may be reduced by refacing the oil pump cover.

11=47=3 Section BE.
Sub=Section BHE. 3
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FIG.5. OIL PIMP AND DRIVE DISMANTLED,

The oil float and soreen, alsoc the pipe (16), should be clesned
thoroughly with paraffin before replacement.

Io Be-assemble the 0il Pump.
(1) Replace the driven gear (24) in the case,
NOTE: To enable the pump gears to be re-assembled in the same

relative positions, s tooth on one gesr and & space om the other
gear are marked by eteching. To ensure silence of operation of

——— —

1 =h 7=l Section BE,
Sub-Section EE. 3
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the pump, the gears should be re-asssmbled so that the marked
tooth and space mesh with each other.

(i1) Replace the cover complete with the intake strainer.

(111} Fit six NEW lockwashers and replace the muts and tighten up.
Test pump for freeness by rotating by hand the upper driven
gear (2) fitted on the driving shaft. .

Band up the tabs of the pix lockwashersa.
Rafi i L .

(1) Asgertain that the engine has not been turned since the oll pump
was removed and then continue with operation (ii).

If the engine has been turned, then turn it to the No.1 cylinder

firing position (i.e., with both valves of No.1 cylinder closed e
and the IGN/TDC marking on the flywheel in line with the timing

pointer).

(i1) Place the distributor drive shaft on the end of the oil pump
drive shaft.

(1ii) Insert the pump and drive shaft into the crankcase and cylinder
block in such a way that the tongue on the top of the drive
ghaft is in the same angular position as when the pump waa
removed, as indicated by the mark on the emamel of the cylinder
head before removing the pump.

{iv) Fit a new logkwagher and the nut which retains the oil pump in
position and lightly tightem up the nut but do not lock at this
stage. ,

(v) Replace the distributor and housing, with the distributor retor

arm in the No.1 coylinder firing position and secure with the two
flat spring washers snd the mats.

NOTE. It should not be negessary to re-time the ignition unleas
the clamping plate attached to the distributor has been disturbed
by slackening off the clamping plate screw.

If it is necessary to re-time the ignition - See Section F.

(wi) Refit the oil delivery pipe (16) and using two new lockwasshers,
screw in the two setscrews which attach the oil pipe flange to
the crankcase.

{wii) Replace the union nut on the union and tighten up.

(viii) Refit the lock plate (17) and secure by placing the plain washer,
2 new lockwasher end the nut on the stud, and tightening up, then
bend up the taba.

11=b47= Section HE.
1= Bub=Saction BE. %
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(1x) Tighten up the two setoorews at the flange end of the pipe and then
bernd up the tabs of the lockwashers.

(x) Tighten up the nut holding the pump to the orankcase and bend up
the tab of the lockwasher to lock.

BOTE. HNo Jjointing is fitted either between the pump end the crank-
cage or between the oll pipe flange and the orankoass.

To Refit Crapkoape Lowar Helf,
Ses Sub=Section BE. 2.

11=47-6 Section BE.
Sub-Bection EE, 3
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OIL RELIEF VALVES.

CENERAL.

The oil pressure relief valve unit is mounted externally on the
erankoase on the right hand side of the engine. It is of the non-adjustable
type, therefore, no attempt should be made to alter the spring settings by
interfering with the aprings themselves or by varying the washera under the

plugs.

The two valves are in series, and their combined effect is to
regulate the pressure of the main high-pressure supply to the crankshaft,
connecting rod end camshaft bearings to approximately 25 lbs. per square inch,

0il from the pump reaches the relief valve casing by & port in

" direct communication with the main oil supply.

0il pasming the high-gressure (H.P.) valve (4 Fige. & snd 7) enters
the low presgure (L.P.} chamber and from there is conveysd by an external pipe
and drilled passages in the cylinder block and cylinder head to the inlet valve
mechanism, and alsp by a branch pipe to the wheelecase.

The pressure in the L.P. chamber is controlled by the valve (10) and
the valve spring (9) and released oil from the L.P. valve is returned to the.
sump.

In order to ensure & supply of oil to the low préssure system under
all conditions of running, four smell slots are cut in the btronze seating of
the high pressure valve.

The seatings form an integral part of the casing and cammot be
removed.

SERVICE.

Normally the relief valve should not require any attention, unless
it is suspected that a particle of foreign matter has lodged under cme of the
valves.

The relief valves ( 4 and 10) and their seeting can be inapected by
removing the plug (1) above the high-pressure valve and the plug (7) above the
low-presgure valve, together with the joint washers (2 and EIE. A box spanner
should be used for this purpose.

In each case the valve springs (3 and 9) will be found retained on
the cap.

The valves can then be 1ifted out and the walve and seats cleansd
gnd inapacted.

————————————————————————————————
e T e o S e Oea " PV 0l ¥ T L1 i s 7% L3 e, % w7 o
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If sither of the low
or high-pressure valves are
fourd to be pitted, the unit
should be removed from the engine
aa followa:=-

(i) Slacken off the union nut
of union 13, (Fige.5 & 6)
holding the union with ons
aspanner while slackening
the mit with a second
SOANNET. (This is
necessary in order to
avoid twisting the pipe).
It will be sdvisable to
slacken off a few turns
the cap nut mas fitted ko
the side of the "General"
By-FPass Filter so as to
partially free the oil
pipa. o

TIYEL

—=
=
-

-

-

-

=

(1i) Unserew the "banjo”
connection bolt (5) and
remove together with the
twe Joint washers (6).

(1i1) Remove the three 2 B4
nuts and flat spring

FIG. 6. EXPLODED VIEW OF OIL FRESSURE RELIEF washers securing unit to
VALVE TINIT. arankoass,
1. Flug and Valve Guide Pin -
H.F. ¥Valve,
2. Joint Washar - H.F. Valve
Flug.

3. Bpring - H. P, Valve.

4. Valve - H. P

5. "Banjo" comnnection bolt.
6, Joint Washers - "Banjo"

a}w f LA
A2

bolt.

T Flug and Valve Guide Fin -
L.B. Valve. '

8. Joint Washer - L. E. Valve : s
Flug. \— - (1]

9. Spring = L.F. Valve, prm i I I WAy e

Ll

10. Valve = L. P,

11. Relief Valve Casing.
12. Joint Washer - Tnien.
13- Unil:m.

FIG, 7. SECTION OF OIL PRESSURE RELIEF VALVE UNIT.

11=47-2 Section HE,
Sub-3eotion EE.4
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{iv) Remove the unit from the crankcase.

The pitted valve should now be lightly lapped on to its seating,
using a8 mixture of Turkeystone Powder and thin oil. Only a very light preassure
should be applied, or the valve and seat will be scored. A convenient way of
holding the valve is to insert a small piece of circular wood about 5" long
inside the hollow end.

After lapping, wash all partz in pearaffin and syrirge-ut the casing
te remove all traces of lapping compound.

This lapping cperstion is not likely toc be necesgary unktil after a
oongiderable period of running.

BE-ASSEMBLING AND RE-FITTINC RELIEF VALVE.
Reverse the previous diemantling instructions.

A new Vellumoid jeint should be fitted between the relief valve unit
and the crankcase, p

e ———————————————
e e e ——————————————

11=447=3 Section BE.
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QIL FRESSURE.

-

Under normal conditions of engine temperature and speed (3500 r.p.m.
and 809C il temp.), the instrument beard pressure gauge should read approx-
imately 25 lba./sq.in.

On starting the engine from ocold, a higher oil pressure will be
irdiceted, tut this will fell ko normal es the oil becomes warm.

When the engine is idling and hot, the pressgure may fall to 4 lbs.,
but provided that it increases as the engine speed incresses, this is in order,

The engine must on no account be run if the gauge reads 28 low as
this continuously.

Such a persistently low pressure, which may be accompanied by
Tluctuations of the gauge needles. may be due to one or more of several ceuses.

(1) Check oil level and comdition of the oil.
(2) 1Inspect oil relief walve, the trouble may be dus to a

particle of foreign matter having lodged under one of
the relief valveszs ard preventing the walve closing.

(3) Check socuracy of oil gauge. Temporarily instal a
gauge known to be accurate in place of present gauge.

If the preasure continues to drop, remove the lower half and inspect
the condition of the cil pump and floating strainer, see Sub-Bection BE. 3.

11 Smction EE.
ey Sub-Section EE. 4
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HY-Fi33 OIL FILTER.

GEIERAL.

The oil filte: in accessibly mounted on the right-hani side of the
engine and ia fed with oil under high pressire from the wein oil zallery, oy
an external pipe, comnscied at ome end to the main gallery, an! the other ond
to the bottom of the filter, as iliustrated in Fig 1. Sub-Cection IE. 1
(Engine Lubricaticn System).

The Filter element restricts the fiow of by-passed oil emd so
ensures that the by-passing effect of the filter shall not acpreacgiably rob th=
main pressure systam.

0il fres the filter is conveyed by
a4 pipe to the low pressurve chamber of the oil
relief valve cosing, thus supplementing the ] |
supply to the overhead valve mechapnism and :
the camshaft drive gears.

SERVICE.

Every 10,000 miles the filtsr
element should be discerded and replaced by a
new on2.  Use only genuine reclacement
&lemant, The filter element is sealed and
therefore camnot be cleaned,

To remove the element, the sorew (1)
should be released and the yoke (2) removad.
The cover f}} can then be tabsn of f and the
element (5) lifted out,

1. Screw,
2. Yoke,
5. - Cower.

4. OCork Washer.

5. Fllter Element.

6. Cap Nut.

T Aluednium Washers.

Bi Outlet Ul'liﬂ'r-h-

9. Aluminium Washer.
10. Container (Body).
11. Aluminiwn Washer,
12. Inlet Union.

FIGC. 8. EIFLODED VIEW OF
"GENERAL" BY-PA3SZ OIL FILTER.
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When fitting the new element care must be taken to ensure that the
cork washer (4) fitted under the cover, is undemeged end is in position, and
that sorew (1) is well tightened.

On next running the sngine, it should be ascertained that there are
no oll leaks around the filter cover.

It should se#ldom be necessary to remove the completes odl filter umit
from the engine, however, sghould this at any time be necessary, then proceed as
followa:-

To remove 0il Pilter from Engine.
NOTE. When removing a union nut from & union, the union should be
held with one spanner and the union rut slackened off with a second
spanner. This is necepsary in order to avoid twisting the pipe.

- (1) Remove oil pipe leading from bottom of filter to oil gallery.

(ii) Remove o0il pipe leading from side of filter to low pressure side
of oil relief valve casing.

(iii) Remove the two nuts and spring waghers which attach the filter to
the crankcase and remove the filter.

To refit 0il Filter to inis.

Eeverge the instructions for removal, taking ocare not to over
tighten the union nuta in order to eveoid demage and distortion.

Replace any damaged aluminium weshers.

On next running the engine apoertain that there are no oil leaks.

- =
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EEMOVAL AND REPLACHENT.

FENERAL.

On no account should petrol, benzole or other highly inflammable
liguids be used for olesning down the engine, as this practice has resulted
in cera being deatroyed by fire.

; Before undoing any electrical connections, the positive earthing
lead should be disconnected from the battery.

When parts are numbered for re-assembling, the numbering commences
at the front of the engine.

When removing the cylinder head, do not insert any instrument, such
as a socrewdriver, between the cylinder head snd cylinder bleck face, for the
purpese of freeing the head, as this would damage the faces, sspecially that
of the aluminium cylinder head.

If any coolant should find its way into the cylinder bores, wipe it
away immediately.

T0 REMOVE THE CYLINDER HEAD.

(1) REemove the bonnet by withdrawing the small bolt from the hinge-
pin brackset on the dashboard.
L]

(ii) Release the filler cap, and drain coolant from radiator by means
of the drain tap in the bottom coolant pipe.

As an anti-freeze mixture should be in use in the cooling system,
run it into a ¢lean container and use again.

ANT NOTE: On earlier cars two taps are provided on the engine for
isolating the pipes leading to the interior cer heater. (Only
the tap in the feed pipe from the cylinder hesd (the rear tap)
should be used for turning off the hot coolant feed. The tap in
the return pipe to the coolant pump should never be closed, and
it is accordingly wired back permanently in the open position,
i.8. the handle in line with thes pips.

The reason for this is that in the event of this tap being closed,
| it is possible for excessive pressure to be built up in the supply
to the heater with the consequent result of demege to the heater
e@lement. Later cars have the tap in the return pipe deleted
altogether.
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(i11) Drein coolant from the cylinder jacket by means of the tap and
drein pipe on the resr right-hsnd side of the eylinder block.

(iv)  Slacken off nut asecuring the thermcmeter bulb to coolant outlet
connection on front of oylinder hesad, Remove nuts and washers
sécuring the clips of the thermometer tube to the induction
manifold,  Withdraw the bulb, care being taken not to fracture
or bruise either the bulb or its tube and secure in a safe

position. Any damage to the tube or bulb will render the
thermometer useleaa.

{v) Paint with paraffin the twelve nuts hoiding the exhsust menifeolds
to the cylinder block and alec the six nuts of the downtake pipa.

(vi) Remove air silencer and sir-intake casting complete ss follows:-

(a) Slacken off jubilee clip securing air intake to air
ailenoer,

(b) Uncouple throttle return spring located at rear of air
intaks,

(e) Remove nuts and flat spring washers securing the sir
- gilenger to the inlet menifold.

(d) Hemove bell-crank control lever from its anchorage on the
air intske casting, by removing nut with clain and flat
spring washers, taking care not to losg the bush.

(¢) HRemove the four setscrews snd washers seouring the sir
intake to the carburetters.

(vii) Remove throttle control rod from lever on the inter-throttle
connecting shaft.

(viii) Remove mixture control rod from the bottom of the front carburetter
Jet lewver,

(1x) Disconnect petrol feed pipe from carburetters by removing the two
banjo bolts complete with C snd 4 washers, Temporarily raplace
banjo bolts and washers in float chamber covers to retain the
filters.

(x)  Disconnect carburetter hot-spot coolsnt return pipe st the
coolant pump end by unscrewing the union nut.

(xi) Remecve nute and washers securing the induction menifold and
carburetter hot-spot coolant pipe to the cylinder head, then
remove manifold complete with carburetters and coolant return
pipe, taking cere not to damage the petrol pipe.

(xii) Remove top coolant connection, then remove the rubber hy-pess
comnection from the thermostat and coolant pump.

e ——— T —————————— e ]
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(xiii) Remove breather, by unscrewing the special fixing bolt securing
breather to rocker cowver, and discomnnecting the breather pipe
elip from the crankcane.

NOTE: On chassis No.B-198 BH and onwards a breather is fitted to the
rocker cover replacing the earlier type which is fitted to the
crankoase.

(xiv)} Unscrew three cep nuts retsining the rocker cover, remove the three
chromium plated backing plates and the cover.

(xv) FRemove the oil dipetick and cover up the aperture, preferably with
sdhesive tape, to prevent the ingress of foreign matter.

{xvi) Disconnect high tension cables from the sperking plugs. Unscrew
the knurled terminel from the top of the ignition coil thus dis-
connecting the H.T. lead.

(xvii) Remove the L.T, wire (coil to distributor) at the ceil.
(xviii)Remove four nuts and waghers securing the ignition wire tubes to

gylinder head, then remove tubes complete with the distributor
SoOTer.

(xix) Remove the distributor and housing from the engine as described
in Seetion "P". Cover the aperture on the oylinder block to
prevent the ingreas of foreign matter.

{xx) Unscrew five nuts securing the valve rocker shaft pedestals to
the head. Inscrew the nuts gradually, so thet the reactiom of
the compressed valwve springes lif'ts the rooker shaft evenly. Do
not logse the spherical weshers under the nuts. Remove the rocker
shaft assembly.

The pedestals, distance pieces and rockers being a loose agsembly
on the sheft, care muat be taken to 1lift the rocker shaft in a
horizontal positiom.

(o) Remove the two tappet covers, teking care not to damage the cork
Joints, then remove the four distence pleces if fitted.

(xxii) Lift out the push rods, but to prevent displecement of the inlet
tappetas, it is advisable to 1ift slightly and at peme time oheke
the push rods in order to free them from oil suction in the
tappets. The inlet and exhaust tappets which are numbered 1 to
6, must be replaced in their respective guides, if accidentally
removed.

(xxiii)Discornect the car heater pipe at its union on the rear L.H. side
of the cylinder head, do not remove the tap from the head.

(xxiv) Unscrew graduslly the thirty nipe nuts securing the cylinder head,
commencing with those ststhe ends and working inwards towards the
eentre. Repeet the operation several times, turning each nut
only a small amount each time.

“-ﬁ_
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(xxv) Lifting the cylinder head from the block:-

0n early chessis the eylinder head joint wes of Klingerit, this
hes now been changed to s copper-asbestos gasket, snd & new
gasket of this type should slways be uped when replacing the
oylinder head.

Owing to the adhesive nature of early cylinder head joints,
eppecially after a large mileage has been covered, it will
probably be found that it is not possible to remove the aylinder
head by hand alone. Therefore, there are three methods described
below which can be adopted to™bresak" the joint.

HOTE: It is only necessary to just "break™ the joint on one sids
of the engine, the head can then be removed by hand fairly easily.

(a) Ascertain that the change gear lever is in neutrsl
position. HReconnect the positive esarthing terminal to
the battery. With the sparking plugs in position, depress
the starter motor button and allow the starter to "motor
over” the engine in order that the compression may relesse
the cylinder head. Should thic method not be effective
then try method (b).

{(b) With the rear exhaust manifold in position on the aylinder
block, place a block of wood of guitable gize on the top
of the manifold and near the tap for the cer hester pipe,
Flace the flat end of a tyre lever on.the block of wood
and under the tesp, but as near to the cylinder head as

ssible. If with using reasonable pressure on the lever
E:n avoid damaging the tap) the cylinder head cannot be
moved, then adopt method Fl:::l,

() With the induction pipe removed, place a small car jack on
the steering box and csrefully locate the head of the jack
under the "hot-spot" fecing (boss) of the gylinder head,
then carefully jack up the cylinder hesd, but only just
sufficiently to break the joint on one pide, Turn jeck
by hand - do not use 8 jack hendle,

Lift off the hesad evenly, or it will bind on the studs. Having
removed the head, sgein disconnect the positive esarthing terminal
from the battery.

(xxvi) Unsorew twelve nuts securing the exhsust manifolds to cylinder

Eiﬁﬁh’iﬁﬂiﬁﬁaﬁ’ nuts of the downtake pipe, and remove the

(xxvii) Remove the sparking pluge.

T0 REFLACE THE CYLINDER HEAD.

(1) Loosely screw in the sparking plugs so that when the head is
replaced, nuts or washers cannot be accidentally dropped into
the combustion chambers.
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{iv)

(vi)
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Clean joint faces of the gylinder block and cylinder head.
Wipe both sidea of the oylinder hesd gasket to remove any forelgn
matter, and them oil both aidea with engine oil. Flace gasket

in position on cylinder bleck and lightly lubricate the oylinder
bores with engine oil.

FIG.9. ORDER IN WHICH THE CYLINDER HEAD
NUTE SHOULD BE TIGHTENED.

Lower the head squarely amd carefully into position over the studas.
Refit oylinder head muts and plain washers and tighten them
gradually, in the sequence shown in Pig.%.  Too much emphsasia
cannot be laid wpon necessity for exercising cere in tightening
dewn the ruts which secure the head. These should be screwed

down very gradually using a Bresk Back Torgque Spanner set to break
at 280 lbe./ins. commencing with those at the centre of the head and
working outwards towarda the two emda.

The progeaz should be repeated several timea, the nuta being
turned only a comparatively =mall amowunt at sach atage. By this
meEns the pressure on the joint faces will be evenly distributed
and the joint rendered soumd.

Firat ase that the inlet tappeta are in poaition, then replace the
push rods with their oup ends uppermoat, care being taken that
they snter the recess in the

tappeta. The push roda are numbsred
to ensure correct re-ssasmbly.

Bafore replacing the rocker shaft, all
the tappet adjusting screws muat be
ralaased as far as poasible by wmlock-
ing each locknut and turning the screw
in an anti-oloockwise direction with FIG.10. SPECTAL SPANNER

tha special sparmer provided, i.e. (Po0L MO, BF, 3896) FOR

Tool No.BF, 3896 (Fig.10). This will ROCKER ARM ING SCHEWS,
avoid straining the rocker shaft when

tightening it down.

Replace rocker shaft, care being teken that the spherical ends of
the rocker arm adjusting screws enter the recess in the push rods.
The spherical washers muat be replaced under the nuts of the

1147=5
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pedestals and these muts tightened gradually (working from the
centre towsrds the ends) to avoid bending the shaft.

(vii) When the ghaft has been tightened down check that the four distance
pieces are free to rotete.

ADJUSTING THE INLET VALVE ROCKER CLEARANCES.

The correct clesrance for the inlet rockers iz 006" (.152 m/m) with
the engine cold.

Before commencing to adjust » rocker clesrsnce, it should be
agoertained that that perticular tappet is on the bage of the cam (i.,e, not on
the cam contour), which is best done by turning the crankshaft by hend until
the valve has opened and closed, and then cranking round half s revolution

beyond this point.

The following tools, provided in the tool kit, will be required for
this cperation.

Tocl No. Degcription Fig.No,
RF. 277 Set of feeler geuges. -
RF. %896  Inlet tappst spanner. i0
RP. 372 5/16" B.S.F. Single ended jaw spenner. -

The method of adjusting the vaelve rocker clui‘;m&a is:-

The ball ended adjusting screw (K, Fig.15 - Sub-Section EE.7) is
screwed into the rocker and locked by the nut L. On relessing the nut the
screw can be turned by means of the inlet tappet spanner. ;

As each adjusting screw is sdjusted, its locknut should be securely
tightened up.

Check that the setting of the rocker clearance has not been disturbed
by the tightening of the lockmut.

Repeat the above operations for the remaining valves.
After the cgylinder head and dismentled parts have been refitted and

the engine has been run, it should be allowed to cool off completely and then
the inlet rocker clesrsnces should be re-checlked.

The rocker clearances should be checked every 10,000 miles with the
engine cold, and re-sdjusted as necessary.

The following firat five items, comcern the refitting and adjustment
of the ignition equipment. For full instructions on these operstions refer
to S=otion "P".
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(ii)
{1ii)

{iv)
(v)
(vi)
(vii)
(viid)

(ix)

(x1)

(xi1)

Clean, trim and adjust the diatributor contact breaker points as
required.

If necessary, check the synchronism of the contact bresker arms.

Hemove &nd check the gaps of the sparking plugs and clean if
Nneqeagary.

Refit the distributer to the engine, clean the distributer cover,
lubricate the distributor and clean the moulded top of the
ignition coil.

Check the ignition timing.

Replace rocker cover ond secure with the three gap nuts, making
sure that the rubber rings and the chromium plated backing plates
are in position.

Replace top coolent comnection and tighten the hose clips. Fit
two new rubber hose if the existing ones are not im a good
condition. Thie also applies to the two rubber hose fitted to
the bottom water comnection from coclant pump to bottom of
radiator matrix.

Replace rubber by-pass {hose) connection to the thermostat and
coolant pump, fit & new one if necesscary.

Fit a new Klingerit joint to esch inlet joint face including the
hot-spot face, and replace the carburetter and induction manifold
assembly, taking care not to demage the petrol pipe. Secure
with the ten nuts and flat spring washers, after replscing the
thermometer bulb in the front of the cylinder heesd and the tube
clips on the appropriate studa.

Re-connect carburetter coolant return pipe to the coolant pump.
Replace air silenceér and air intalke gomplete as follows:-

(a) Secure air intake to the carburetters by means of the
petacrews and flat apring washers.

(b) Secure air silencer to the inlet manifold.

(¢) Re-tighten jubilee clip securing air intake to air
silencer.

(d) Reconnect the throttle return spring.

(e} Replace bell-crank control lever complete with bush, and
pecure with plain and soring weshers amd nut.

Reconnect throttle control rod to the lever on the inter-throttle
connecting shaft.

e,
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(xiii)

(xiv)

(xovi)

(xvii)

(xwiii)

(xix)

(xx)

(xxii)

(xxiid)

Reconnect mixture control rod to the bottom of the front
carburetter jet levar.

Remove and clean the small filter loceted in each of the float
chamber covers, and then reconnect the pstrol feed pipe to the
carburetters fitting new C and A washers if found necessary.

Eeplace ignition wire tubes, and segure with the nuts and

washers. Heconnect the wires from the distributor to the ignition
aoll, and the high tension cables to the sparking plugs. The
firing order ig 1, &, 2, &, 3, 5.

Fit a new C and A wasgher to each joint face and replace the exhaust
manifold.

Reconnsct car heater pipe to the tap on the cylinder head, Do
not fit the breather plpe to the rocker cover at this stage.

Fill the cooling system with the anti-freeze mixture previously
removed, first meking sure that the cylinder coclant jacket drein
tap is closed. The "off" position of the tap is when the handle
is in & horizomtal position. hloo meke pure that the radiator
drain tap is closed. The "off" position of the tap is when it
is pointing dewnwardas.

Change the engine oil if comsidered neceosary.

Remove temporsry cover and replace the oil dipatick and check the
0il level.

Reconnect the positive earthing lesd to the battery.
Start up engine and check for leakages ete.

Stop the engine and remove the rocker cover, restart the angine
and apcertain that oll is escaping from both ends of all the
roockers. TFig.3 Bub-Section BE.1 shows the oilways in the rocker.
Replace the rocker cower.

Refit breather to rocker cover (this only applies to chassis
B-1598 BH and omwards) by placing the plain sluminium washer on to
the special fixing bolt and lightly sorewing it in. Line up the
breather pipe until the clip on the pipe can be slipped on to

the ptud on the crankcase. Secure clip in position and tighten
up the fixing bolt.

Refit bonnet and secure by fitting the small belt into the hinge
pin bracket on the dashboard.

It is very important that the cylinder head nuts should be tight-
ened again (in the correct sequence as shown in Fig.9) after the
angine has done pufficient running to become thoroughly warmed,

and then allowed to completely cool off. :
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To earry out the above it will be necessary to remove the rocker
shaft. It will alsoc be necenmary to re-set the inlet valve
rocker clesrances as already described (i.e, .006" cold), owing

to the fect that the joint gesket will heave become further
oompressed, with a consequent reduction in inlet tappet clearsnces.

The inlet valve rocker clearances should agsin be checked after
approxims tely 500 miles of running and re-sadjusted if neceasary.

b e sub-aection B
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DECARBONTSING

REFACING VALVES AND VALVE SEATS.

GENERAL.

There should be no need to decarbonise the engine or refsce the
velves and seats, unless one or more of the following symptoms are in
avidence: =

(a) Poor slow running associated with lack of compression.

(b) Detonation even when good fuel is being used and the
ignition timing gorrect.

{e) Loss of power attributable to poor condition of valves.
REMOVAL OF CYLINDER HEAD.
Hemove the cylinder heed as per instructions in Sub-Section EE. 6.

Note, when parts are numbered for re-sssembling, the numbering
commences &t the front of the engine.

TO0 REMOVE THE EXHAUST VALVES.

Before removing the exhaust
valves, temporarily fit suiteble ocorks
to, or cover up with clean rag, the four
il return holes in the bottom of the
teppet chambsr. Alao, cover up large
hole leading from side of tappet chember
to wheelecage. This will prevent the
wedges from falling into the crankczse or
wheelosse if they are accidentally
dropped when removing the exhaust walves.

Leave the holes covered up
until the exhaust valves have been re-
assembled to the engine and then remove
the corks or rag.

Fig.11 shows the exhsust valve
spring compressing tool (RF.4385) in
poaition, To remove valves proceed as
follows:-

Unscrew sleeve nut of compress- FIG, 11. EXHAUST VAIVE SPRING
ing tool sufficiently to allew the fork COMFRESSING TOOL IN POSITION.
to be placed under bottom washer (G, Fig.

12) of the valve to be removed.

11=47=1 Section EE,
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FIG. 12.

ARRANGEMENT OF
EXHAUST VALVE WITH CAST
IRON GUIDE.

A, Exhaust Valve. E. Adjusting Screw.

B. Spring. F. Locking Hut.
C. Bottom Washer, . Exhaust Tappet.
D. Wedge.

With the valve closed,; place the
toocl on the sppropriate exhaust manifold
retaining studs, and engage the fork piece
under the bottom washer of the exhaust wvalwve,
Secure tool in position with twe nuts, and
then with a suitsble sparmer, turn the sleasve
mit to compress the velve apring sufficiently
to remove the wedges. Slacken off sleeve nuk
and remove tool, then withdraw the welwve from
its gulde and remove the valve apring together
with the bottom washer.

HOTE: On certain sarly chassia, cast iron
valve guides were fitted. 2ubsequantly,
bronge valve guides (B, Pig.13) with retaining
flanges wers introduced together with a top
washer (C).

Should this wesher become dislodged
whan removing the valve spring, smear with
grease and
replage it in
position as
shown in Fig.13.

When replacing an exheust walve mn
engines fitted with bronze valwve guides, it must
first be ascertained that the top washer is in
position.

Bemove remaining valves by repsating
the above operations.

The wedges should be kept in pairs as
thay are removed from the wvalwe atems, and
reatored to the same valves,

CLEANING FISTONS & HEAD,

The inlet wvalves should be left in
position while scraping the eylinder head, in
order to protect the walve psata.

FIG.13. ARRANGEMENT OF EXHAUST

A. Exhsust Valve. F. Wedge.

B. Valwve Guide. G. Adjusting Serew.
C. Top Washer, H. Locking Nut.

D. Spring. J. Exhaust Tappet.
E. Bottom Wesher.

VALVE WITH ERONEE GUIDE.

114 7=2
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FIG.14. EXPLODED VIEW OF INLET AND EXHAUST VALVE MECHANISM.

4s the pistons end cylinder head are made of an aluminium elloy, take
great core not to score them when scraping away the carbon deposit.

Only a blunt rounded tool should be used and applied with very moderate
préssure. FPrecautions must be teken to prevent carbon gettfing into the coolant
holes of the cylinder block.

Emery cloth, sandpaper or other
abrasives must not bea used for cleaning
the pistons or cylinder head,

T0 EEMOVE THE INLET VALVES.

Ingert & block of wood of
suitable size in the combustion chamber
to support the walwe, Flage inlat
valve spring compressing tool (RF.L391)
on to the appropriate rocker sheft
pedeatal stud as shown in Fig.19 Sub-
Section BE.E and sttech it by screwing

A. Top Washer. &. Valwe Stem pecking.
B: Retaining Ring. H. Inlat Valwe,

Gy Inner Spring. J. Wedge,

D. Outer Spring. K. Adjusting Screw.

I fmmonoe)

E. Inner Washer. L. Locking Nut.
B OOtar Mepar. . W Bush Bod, FIG 15. ARRANGEMENT OF INLET VALVE.
1{=fT=] Section EE.
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down the fulerum pillsr (B) on to the stud. Fleece the stirrup (C) over the
top washer (4, Fig.15) of the walve and lock slide in pesition by mesns of the
thumb screw,

Fress down lever snd remove the wedges. It may be found that the
top washer will not leave the split wedges readily. A sharp tap with a hide
mallet on the tool directly above the washer will free the wedges.

Belesse lever slowly and withdraw the top washer followed by the
imner and outer springs. With the aid of a small screwdriver, carefully
remove small retaining ring from its groove in the valve stem. Care must be
taken to avoid straining this ring.

Withdraw imnner washer snd valve stem packing followed by the outer
washer from the valwe, HRaise cylinder head and remove valve.

All wvalve parts should be retained
in sets and restored to the same valve from
which they were removed.

Hemove the remaining valves by repeat-
ing the above opesrations.

Remove all treces of carbon from the
valvag with fine emery cloth and pearaffin,
taking care not to soretch the seats or stems.

REFACING THE VAINES AND VALVE SEATS.

L=
The inlet and exhsust walves are
numbered (etched) 1 te & near the bottom of
the valve stem. The numbering commsnces at FIG. 16, SECTION THROUGH
the front of the engine. HEAD OF INLET VALVE

The valve face sngle of both inlet and exhaust valve is L5° ms shown
in Pigs.16 and 17.

The exhaust valves have stellite seats, see Fig.17.

The inlet valve seat inserts in the
oylinder head and the exheust valve sests of the
cylinder bleck, should be refsced by grinding
with standard valve seat reconditicning equipment.
It is sssumed that this equipment is available,
if net, it will be necessary to grind-in the
valve by hand as described lster,

Bentley Motora (1931) Ltd., recommend a
Sioux Valve Face Grinder type No.562 for re-
conditioning the wvalves, 2 Hall's Portable Valve
Seat Crinder type No.E J,A.10 for reconditioning
the exhsust valve seats end & Hall's Production
Type Valve Seat Grinder type No.V.F.A. 36 for the
reconditioning of the inlet valve seats,

FIG, 17. SECTION THROUGH
HEAD OF EXHAUST VALVE.

s S ——
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When retrimming the seating of the inlet walve, it is necesssry to
grind off the materisl to the correct angle (i.e. 457 as shown in Fig.16) and
suffigiently to remove pitting. M=tal must then be removed from the under—
gide of the valwve in order to meintain the dimension "A' also shown in FigJE.

When retrimming the seating of the exhaust valve, grind off the
material to the correct angle (i.e. 45 as shown in
Fig,17) and sufficiently to remove pitting and then
remove metal from the underside of the wvalve as in the i
case of tha inlet valwve, in order to maintain dimension e
'B' 83 shown in Fig.17. However, prior to cArrying i
this out, the locking nut (F, Fig.12) of esch exhaust
valve tappet should be relesased and the sdjusting screw
(E), screwsd down seversl turns. To carry out this

operation, slip the special exhaust tappet holding FIG.18. TOOL FOR
spanner (AP, 3838 Fig.18) on to the flats provided at HOLDING EXHAUST
the top of the exhsust tappet, and placing the other TAFPET.

end of the spanner on to the inlet tappet. Then,
with the aid of the two 3" end 5/16" B 5.F. single ended spermers (RF 383 and
RF.L372), the locking nut cen be rpleased and the adjusting screw screwed

down,

It should be observed that when using the recommended equipment for

reconditioning the valve asatz of the bloock, and the velve sest inserts of the
head,

(a) Velve guides must be clean.

(b) It is most important thet the pilot to be used should be tightened
securely in place, and must be &8 close fit in the velve guide,
(i.e. Diameter of atem of pilot for inlet valve guide must be
+ 343" dia. Dismeter of stem of pilot for exhsust valve guide
mist be . 375" dia,). The portion of the stem of the pilot which
fits into the valve guides should be about 3. 250" long.

(¢) Precsutions must be taken not to sllow sny grinding dust or
foreign matter to find its way on to the tappets or into the
valve tappet chamber and the cylinder bores.

(d) The grinding stone should be frequently cleaned up with the
dismond dressing tool to ensure a correct angle and & true
and clean cutting face.

The seat face angle in the cylinder head and the gylinder block is
also 45%  After grinding the valves and seats, test by smesring the seating
on the valve with a amall amount of prussien blue and then preas%ng the valwe
on to its seating and lifting away sgein, without rotating it. A complete
circle of marking should appear on both velve face and sesting indicating a
good bedding. y

When refacing valves and seats, remowe the least smount necessary
to give a clean face,

The inlet walve sests which are made of nickel chrome steel, tend
to herden with use. :

1M=47-5 Sestion BE.
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After these cperations have been carried out, great cere must be
taken to make certain that sll grinding dust and foreign metter is removed from
the valves, seatings, guides snd ports of both the cylinder head and the
eylinder block, and alasc the tappet chamber.

HAND “"GRINDING-IN" THE VALVES,

In the event of standard electrical valve seat reconditioning equip-
ment not being svailable, then the walves will have to be groumd-in by hand.
4 suction type valve holding tool will be needed for this operstion.

Good quality grinding paste should be uced, the valve being rotated
backwards apd forwards in different positions and pushed from itz seat
occasiomally. Only a 1ight pressure should be applied, to prevent scoring of
the valve snd seat. Coare must be taken not to allow any grinding peate to
get on the velve stems or in the guides.

Test seatings with prussian blue as previcusly explsined.

After this cperation, it is eppential that all treces of grinding
compound are removed from the engine.

TESTING VALVE SPRINGS.

The inlet and exhsust wvelve springs should be clesned snd examined
for visible defects and also checked for poundage. Patigue cracks commence on

the inside diameter of the coils. |Normelly the springa should give leng
service.

The springs should be tested for poundage on &n sccurate Valve Spring
Tester. When testing, the springs should be compreased to the velve closed
length, i.e.: .

Inlet Valve Spring - inner.

(i) Compress the spring to 1.300", in this condition the spring
should exert a load [pnurdagqi of not less than 12 lbs.

_ Inlet Valve Bgim = Cubar.

(ii) Compress the spring to 1.600", in this condition the spring
should exert a load of not less than 39 1bs,

Exhaust Valve Spring.

(11i) Compress the spring to 1.525", in this condition the spring
should exert &2 load of not less than LO 1bs.

REFLACE INLET VALVES.

With all parts thoroughly cleaned including the valve guides, replace
the first vplve after smearing the stem with gresse and then place the wooden
block beneath the cylinder head in the combustion chamber, to keep the valve in
pogition.

R e e e e R e e e e e T T T T T T R
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Mount the inlet valve spring compressing tool on the appropriate
rocker ghaft pedestal stud.

Replace the outer washer (See Fig.15) followed by s new valve stem
packing and the inner washer.

Replace the retesining ring in its groove on the valve stem. Should
the ring be damaged or sprung open, then a new ring must be fitted. It is
preferable to fit & new set of retaining rings.

Replace the inmer snd outer valwve oprings, snd fit the top washer.
Compregs the springs and it the wedges.

Repeat the above procedure for the remaining valves, making sure that
each valve ig replaced in its corresponding guide together with » new valve
stem packing.

After the valves have been replsced snd the wooden block removed,
tap on the top of each velve with a hide mallet to ensure thet the valve wedges
are seating correctly.

T0 REFLACE THE EXHAUST VAIVES.

First, meke sure that the four oil return holes in the bottom of the
tappet chamber and the hole leading through to the wheelcase are atill covered
up, then, with all cartsz incluwding the valve guides thoroughly clesn, procesd
as follows to fit the first exhaust walve. .

Ascertain that the tappet ip at its lowest position of trevel in ite
guide. Flace the bottom washer on the valve spring snd then place the washer
and spring in position in the tappet chamber. Lubricate the atem with gresse
and then drop the valve into place.

Mount the exhaust valwe spring compressing tool in position, and
while the valve is held down, compreass the spring and refit the wedgen meking
sure that they are correctly located. This cen be done with the aid of a
hand lsmp and mirror. Repeat the sbove procedure for the remaining valves
making sure that each valve is replaced in the guide from which it was
removed.

When 8ll the exhaust valves have been assembled, orocesd to ot the
exhaust tappet clearance ap depcribed in the following parsgraph.

The correct clearance for the exhaust teppets is 012" (.305 m/m)
with the engine cold.

Before commencing to adjust a tappet clesrance it sghould be
agcertained that that particular tappet is on the base of the cam, {i.e. not
on the cam contour), which is best done by turning the crankshaft by hand
until the valve has opened and closed, and then cranking round half a
révolution beyond this point.

Section EE.
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The foliowing topls, provided in the tool kit, will be required for
this pperation:-

Tool No. EE. goription Fig.Ho,
BF. 4277 Set of feeler gauges. -
BF. 3838 Exhaust tappet spanner, : 18
EF. 383, 4" B.5.FP. Single ended jew spanner. =
RF. 4372 5/16" B.5.F. 3ingle ended jaw spanner. =

The method of adjusting the exhsust tappet clearances ls:-

FPlace the exhaust tappet spanner on to the exhaust and inlet tappets
to prevent the exhaust tappets from turning while adjusting. Slacken the
locknut (F, Fig.12) end then adjust .the adjusting screw (E), to give the
aorrect olesrance.

An esch sdjusting screw is adjusted, its locknut should be segurely
tightened up. :

Check that the setting of the tappet clearance has not been
disturbed by the tightening of the locknut.

Repeat these operations for the remaining walves.

Remove all the corks or rag covering up the oil return holeg in the
tappet chamber.

Replace the two side tappet covers, first ascertaining that the
cork jeints are in good condition and that the distence pieces are in pesition.
Ho distance pieces are regquired with cast aluminium tappet covers.

Normally the exhaust valve tappet clearances should not need
attention between decarbonising periods of the engine.

Refit the cylinder head and other parts as described in Sub-Section
BE. 6.

=
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CEANGING VALVE HG3 IN SITL.

T0 CHANGE INLET VALVE SPRING,

REemove the rocker cover
and rocker shaft assembly as des-
cribed in Sub=3ection BE. 6.

Flage the inlet valve
spring compressing tool (RF 4391)
and the wvalve holder (RF.5214) in
position on, the engine as showm in
FiE- '1'5'!

The locking mut (D) en
the valve holder should first be
unsereéwed sufficiently to relesse
8 split taper collet which grips
the spindle (E) and the bent
portion of the latter inserted
through the sparking plug hole,
after which the holder (F) should

be screwed into position. FIG.19, VALVE SPRING COMPRESSING TOOL
The spindle should AND VALVE HOLDER IN FOSITION.

then be turned and simultaneously

pulled away from the head, soc that it i1 bearing in the hollow of the appropriate
valve head of the spring to be removed, ss shown in the illustration, and the
locking nut (D) tightened while holding the spindle in position by means of the
tommy bar (G).

Remove the valve apring as deseribed in Sub-Section EE. 7.

Should it be found necessary to replsce the valve stem packing, then
the amall retaining ring will have to be removed from its groove in the valve
stem and subsequently refitted or replaced by & new one as found nageasary.

If the spring ring has been removed, cesre pust be taken not to disturb
the valve holder until it has been replaced, otherwise the valve would fall into
the cylinder.

Replace wvalve spring etc. as deseribed in Sub-Section EE. 7. Ad just
the rocker clearsnce and then replace the rocker cover eta.

TQ CHANCE AN EXHAUST VALVE SPRING.

Remove the exhaust munifolds end tarpet covers as described in Sub-
Section EE.&, end cover up the oil return holes in the teppet chambz2r. Relesags
Ehe lecking mut of the tappet adjusting screw concerned snd screw down the tappet
screw a8 far as it will go, Place the velve holder in pesition. It should be

e ——————— T ——————
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noted, however, that whereas the inlet valves have a deep hollow in the head,
the head of the exhaust valves have a shallow hollow (See Pigs.16 and 17, Sub-
Section BE.7) and care will therefore have to be taken to ensure that the

curved portion of the spindle of the valve holder correctly locates on the wvalve
head.

Attach the exhaust valve spring compréssing tool as shown in Fig.11,
Sub=-Section EE.7, end remove the wedges and then remove the valve holder.
Eeleage the vealve holding tool from the valve head. Push the velve upwards
and remove the spring compressing tool end the spring and washer.

To fecilitate fitting of the new spring, smeer the walve stem with

grease and then push the valve up an far as it will go. The grease will hold
the valve up.

After replscing the spring snd bottom washer, the valve should be
pulled down on to its seat. This can be done by pessing & small screwdriver
between the coils of the sering. Re-inpert the valve holding-tool, to hold
down the valwve.

Attach the spring compressing tool, compress the spring end replace
the wedges, then remove the spring compressing tool and the holding down tool.

Adjust the tappet olearsnces. Remowe the corks or rag covering up
the oil return holes. Refit the tappet covers. Hefit the exhsust manifolds.

11=47=2 Bection %.
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SPRING DRIVES - "WRAITH" & " _TYFES
\CRANFSHAFT VIERATION DAMPERS)
. 1. DESCRIPTICH:

There are two types of Low Inertia Spring Drives, known for pro-
duction purposes as the "Wraith" and "Bench" type. The "Wraith" type has
to be fitted to the crenkshaft in s partly sssembled cordition, whersas
the "Bench” type cen be assembled on the bench and offared up to the
erankshaft as a complete unit,

The device iz a composite com-
ponent which deals with two
different and diatinet
conditiona.

THE NG DRIVE provides a
flexible coupling between the
‘Crankshaft and the Crankahaft
Finion, its function being to
maintain s constant pressure at
the driving teeth irrespective
of the varistioms in load - as
impoaed by the cemshaft. The
pinion is driven by radially
disposed Coil Springs (32 & 33
Fig.21'and 2L & 25 Pig.23).These
springs are interposed between
Dog members which are attached
to the Crankshaft and the
Finion.

IHE VIE CN DAMPER deals with

toraional oscillations of the
Crankshaft which are overcome
by friction impesed by the
FIG. 20. "CUT-AWAY" VIEW - 3FRING DRIVE inertia of a small Flywheel., To
"WRAITH" TYPE. keep the natursl cscillation

; . fréequency of the fromt end of
the crankshaft as high as possible, the weight of material rigidly attached to
the Crankshaft at this point must be and is kept to a minimue. It will be
noted that this is the friction drum enly (29 Pig. 21 and 20 Fig. 28)., On both
typea of Spring Drives, the Finion, Fan Fulley, Damper Flywheels and Starter
Dog, are the flosting mass parts for inertia effect,

With this arrangement, movement of thes Damper Flywheel is limited
to within the radial movement of the Spring Driven Pinion, as the periodic
movements of the Damper are considerably less than the deflectis-ns of the
Springs (caused by losd variaticns) no restriction to the Damper action takes
placs,

Friction is provided between the Damper Flywheel and the Crank-
shaft by Cotton Duck Priction Washers losded by Coil Springs. (28 & 20 Pig. 22 &
21 & 18 Pig. 29). This friction is also effective betwesn Finion and Crankshaft

; aection E
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movement and serves to damp out any périndic gceillations of the Pindon
Irive Springs.

HOTE « As the Sterter Dog ia attached to the floating vart of the davice,
it is essential that the engine iz turned from the rear at the main Flywheel,
and in its normal directicn of rotation wzhen checking the timing or Hming
the engine.

The "Wraith" type is fitted to the following chassia:-

; :
B=2-AF, to B=25k=A. 5. B-2-CF to B-500-CF. B-2-DA to E-5-TA.
B-1=AJ to B=2%7=-A.J. B-1-CD to B-473-CD. B-16-DA.

B-2-BH to B-400-B.H. B-479 CD to B-LAS-CD. 2-118-I4 to 3.126-D.4A
B-1- B.G to B-401.3G. B-453 CD te B-501-gp,

The "Bench" type is fitted to the undermenticned chassis;:-

B=L75=CD B=491-CD B=18-D4 to B-115-D&4
B 77=CD B-8-DA to B-14-TW B-128-DA and cmwards

2, CERANGERMENT OF THE DAMPER - REASONS & SMPTOMS .

Apart from unlikely mechanical failures, inefficiency of the
damper will, in the main, be found attributable tc an alteration in the pre-
determined slipper drive poundage. Lengthy pericds of idleness, such as car
storage, may result in the cotton duck frieticn washers adhering %o the
damper friction plates, thus preventing the movement between the fricticn
faces so pmcessary for the ebsorption of the minute wvardiations in crank-
shift angular movement. This tendency for the friction washers to adshere
to the friection plates during a pericd of idlen=ss, makes it essential.
shculd scme considerable time elapse tetween assembly and actual fitting to
the engine for an assembled spring drive to undergo a final poundage test,
Lose of movement between the damper friction faces results in the
accentuation, rather than the absorption of' the tcrsicmal vibration movemert,
thus causing the introduction of engine wibration periocds.

These pericds produce engine gear rattle which can be heard most
noticeably at 2500 engine R.P.M. - this is the half torsicnal pericd of tre
K.P.H.

3. DOOLS (Special)

The undermentioned special tools, will be required:-

Tocl No. Desgeription Application
1617/ T10Ql Box Spanner. Withdrawal Hut = Fan lay = Spring Drive )
"Mraith" type, )
or.  ise a standsrd box spamner having 1.581" width acrocss flats.
1549/T3,  Hex spanier. Starting Dog-Spring Drive ("Bench® type)
4-50-2 Section E
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or, use a standard 7/8" B.3.F. Box Spanner.
STD-50L Key For use with 1617/T1201 & 164,9/T3, Box Spanners.
3759/T1007 Serrated Spanner. HNut-Crankshaft-3pring Drive(Both types).

1617/T1003 Extracter Spring Drive ("Wraith" type)

This extractor can be used on the "Bench" type 3pring Drive, providing the
four 13/32" dia, holes in the clamp plate of the tool are elongsted to suit
the 2,900" (73.66 m/m) die. hub stud centres as againat the 2, 800"(71.1Z m/m)
stud centres of the "Wraith" type. PFuture supplies of this Extractor, which
has been copmonised to szuit both types of sprinz drives, will bear<the Fart
No: 3759/T1016.

1617/91005 Mandril. Spring Drive Assembly (Both types)
1517/G1003 Pourflage Checking Lever. Demper-Spring Drive (Beth types)

Eefore this lever can be used on the "Bench" type Spring Drive, it will be

neceszary to elcngate the 17/64" dia. holes in the lever to suit the 2.500"
dia. hub stud centres, (3ee "Note" and further tools over.)

6] i
f/ .e’f .'f
7] . /_‘//_{
f ! 1 y
QOOD,
FIG. &1. SECTI.I - 37RI'L DRIVE ("WRAITH® TYFE. )
yimncd Zection E
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Notstion List for Fig,2].

1. Damper Whesl Erur} 18. Plug.

2. Damper Wheel (front) 19, Adjusting Washer,

3« HNut and Lockwasher. 20. Damping Spring.

4he Stud, 21. Lockwashear,

5 Nut and Lockwasher. 22, Countersunk Screw.

'E; Emi 23- n“t—mﬂ Fiecs.

T+ Woodruff Key. 2h. Crankzhaft Finion.

B. Screw & F.3. Washer. 25, Bush (rear)

9 Nut (serrated) 26, Wocdruff Key. (3 off) /
10. Bush. (fromt) 27. Driven Dog.
11. Starting Dog. . 28. Friction Washers. (2 off)
12, Nut. ( aerrated) 29. Priction Drom.
13. Lockwasher. 3. PFPresser Plate Assemhbly.
14. Washer. (plain) 3. Driving Pin = Pinion.
15. 3tar Locking Plate. 32. Driving 3pring. wtur}
16, Withdrawal nut-fan pulley. 33. Driving Spring. (inner

17. Pan Pulley.

218 4 t Sleeve.  Wheelcase-Fan Pulley (Both types)
lignmen

An sccurate spring belance reading up to.25-1bs. (11,3 Kgs) will be required
for checking the poundage of the damper.

NCTE: In order to permit the removal of the radial driving springs when
using the poundage checking lever as described in Paragraph 5, Sub-paragraph
(¥i), it has been found that it will be necesssry to modify the circular end of
the lever &3 shown in Fig.27. A small vee should alsc be filed at the oqposite
end of the lever in line with the existing alot to allow the clipping of the
heok of the spring balance for poundage checking in either direction.

"WRAITH" TYFE.
4. WHEELCASE (TTMING COVER) - 70 REMIVE, (ENGINE IN FRAME.)

Fricr to commencing the dismsntling cperations, refer to paragragh
8, sub-paragraph (i).

(i ) Remove radiator (See Section 'N', sub-secticn EN-5) and fan belt,
(i1 ) Bemove "star” locking plate (15 Pigs.214&22) from fan pulley.

(441) With box spanmer 1617/71001, unscrew nut (16) which will withdraw
pulley from tapered hib of front damper whesl,
HOTE: The exploded view of the Spring Drive (P4 is for infor-
mation purpceses cnly and showa the starting dog fﬂ removed frem
the fan pulley withdrawal nut (16), and the serrated nut (9) and the
withdrewal nut (16) removed from the pulley (17). In practice, this
is not neceszary, the procedure described above is sll that is
required when removing the fan pulley from the spring drive, .

(iv ) Remocve fan (secured by four setscrews)., Do not place fan reverse
. rafitt it.

4-50-4 dsection E
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{v ) Place a jeck under front end of
crankcase lower half, interposing
a wooden board between lower half
arnd jack to spread loed. Screw
up jack Juat sufficiently to take
load off engine front support
arch.

(vi ) Remove the four bolts (twe on
either side) securing support
arch to frame cross-member
brackets.

{vii) Undo the two 5/16" 3. 5.F.muts
from the nose bearing at top of
arch, remove front plate, arch
and rubber bushes,

NOTE: Temporarily attach each
packing pisce, fitted betwesan
ends of support arch and frame
croas=member brackets, to their
reapective bracket.

(vii) Remove nose bea from wheelmse
secured by four 5/16" B, 8.F. nuts.

(ix ) Disconnect oil feed pipe from cil
negzle on wheelcase, unscrew
nozzle and remove it,

(x ) BRemowe nuts, setscrews and bolts
securing wheelcase to crankcase
and remove wheelcase. Cn early
type engines, two dowels are
fitted to the crankcase face for
wheelcase aligrment, whersas on
later type engines, three cloae
fitting bolts are fitted in
place of the dowals,

5. SERING DRIVE, TC HEMOVE FRCM
CRANKSEAFT:

(i )} Before removing the spring drive,
it will be advisable to check
and note the velve timing as this
will assist when checking it after
refitting the spring drive,

Valve timing is carried out on
No.1 eylinder on I,0. i.e, inlz:t
opens. To check, procesd as
follows: -

a) Open cover of flywhesl marking
inspection hele.

FIG. 22.Expleded View - Spring Drive("Wraith" Type)

4=50=5
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b} MNemove sparking plugs, jack up left-hand side rear wheel,
release handbrake and engage top gesr. Turn rear wheel
(engine) in normal direetion of rotation until distributer
rotor approaches No.1 cylinder firing pesiticn(approximately
11=0'clock on distributor), continue to twrn slowly until
piston of No.1 gylinder is at T.D.C.-both wvalves will then
be closed.

NOTE: Ancther methcd by which the engine can be turned is

to remove the flywheel lower cover by taking off the six
mits and flat spring weshera, but de not disturb the twe
small bolts which secure the felt seal to the flywheel cover.
Take care not to distort the cover, as this may cause it to
foul the flywheel when replaced,

@) With the engine cold, set the inlet walwve rocker on No.1
eylinder te 0,030" glearance and check that the rocker
clearance setting has not heen disturbed by the tightening
of the loclknmut.

d4) Again turn engine by method described abewe until the
inlet valve on No.1 cylinder just ccomences to open.
This can be ascertained by feeling the "nip” on the push
rod which should be just turmahble.

e) Now check the peaition of the I.0. (Inlet Opens), marking
scribed on the rim of the flywheel in reletion tc the
timing pointer and take ncte of the timing., Repeat the cieck.

f) Another, and perhaps mors accurate method, is to set the
inlet valve rocker cn No.1 cylinder to 0.035" clearance and
insert a 0.005" thick feeler gaugs betwsen the rocker and
the valve stem. A light "nip" on the gauge will imdicate
that the inlet valve is just about to cpem.

(i1 ) Remove the four nuts (5 Pig2f), then the twelve 2-BA nuts (3) from
rim of damper wheel. Remove fromt damper wheel (2), taking care
not to lose any of the eight dampirg springs (20) and ad‘usting
washers (19) if the latter are ftted,

(1ii} Remcve presser plats (30) and cotton duck friction washer ad jacent
to it.

(iv ) Bemd back tabs of lockwasher (13), and with the serrated spanrer,
3759/T1007, remcve nut 12 (R H threed) from crankshaft. Remove the
plain washer (14).

NOTE: To enable the crankshaft pinicn to be re-assembled in the same
position relative to the camshaft gear wheel. It iz reccomended that
a tocth on ome gear and a"space™on the other gesr be suitably marked,
This will also save the work of re-timing the engine when the spring
drive is being refitted. To mark gesrs, first turn engine by method
previously described until the piston »f N-.8 oylinder is at T.D.C.
on the firing stroke and apply = spot of paint to each of the thres
mating teeth prior to complete disengagement of the gears,

e ——————————— e —————————— e ——
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(v ) Attach the extractor, 1617/T1003 to the four hub studs (6 Fig. 21) and
remove "rear half" of spring drive complete with pinion from crank-
shaf't. :

NOTE: It will be observed upon reference to Pig. 22, that Items 22,
23 2b, 27 and }1, compriaing the crankshaft pinion sssembly, are
shown "exploded"”. It is not necessary to separate these parts.

II:'H ) The next cperaticn is to remove the outer and inner radial driving
rings (32 & 33) frem the friction drum (29) and the driven daog
?27]. Froceed as followa:-
a) Place the mandril, 1617/F1005 in a vice and fi:'m.‘l.;:' securs,

b) Place "rear half" of spring drive on the mandril, making sure
it is keyed in position.

R R5h %‘
\
N
— L
Pagssea Puare Fricrion Do Pesa Dareen wiem
FIG. 23 FIS, 2L FIG. 2%5.

@) Attach the poundage checking lever, 1617/51003 to two of the
four 1/4" B, S, P. hub studs and take the strain one way which
will ease the tension on four pairs of springs and make
removal of them essier. It should be noted that the driving
mprings are retained in position at one end only (See "Secticn
A.A, " Fig. 21)and thus require to be compressed before they can
be extracted. To effect this, the blade of a suitable screw-
driver should be inserted between a spring snd the corresponding
driving dog of the friction drum (29) and the spring comressed
and prised upwardas until it iz clsar of the friction drum.

Take care nct tc distort springs during their remcvel.

(vii) Discard used cotton duck fricticn washers. Olean dismantled parta,

6. FRICTION FACES (GRINDING LIMITS):

(4 ) Examine all fricticn faces for scoring =nd regrind cr turn where
necesszry,
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(ii} The secticnal drawings, Figs.23, 24, 25, illustrate the limits
to which the various friction faces may safely be ground or turmed.
A1l friction faces muat have a smooth and highly polished surface.
Grinding or turning of the faces should only be carried cut should
they be found to be pitted cor scored and the lesst amount of metal
possible should be temoved to give & clean face. In most cases, it
should be possible to recondition the friction faces by polishing

: m‘w'

J

a) The minimum permissible working thickness for the presser
plate ia 0.150" (3.81 m/m). See Fig.23, Dimension 'A'. This
dimension does net include the thickness of the spring plate,

b) The flange of the friction drum must not be ground below a
working thicknesa of 0.110" (2.79 m/m). 3ee Fig.2i, Dimension
'B'. When truing up the front face of the friction drum. it
is important that the 0,100" (2.5& ufm} radius 23 shown on
Fig. 2k, is not destroyed.

c] The depth to which the friction face of the rear damper wheel
may be ground, is 0.450" (11.43 m/m). See Pig.25, Dimension 'C'.

7. CITTON DICE FRICTICN WASHERS:

In view of the fact tHat friction represents the main principile
used in the damper for the abscrption of torsional oscillation, amd that
this friction is dependent upon the washers themselves, it is obvious that
the efficient functioning of the damper will be govermed by the conditiom
of these washers,

The tendency for these to become hard, ingrsined with carbon and
superficlally glazed, thus losing their original properties, makes it
essential for the existing friction washers to be resplaced by new ones at
each overhaul perdod. Eufnra'iiaumbly, the replacement friction washars
must b= reduced to a atate approximating to that in which they will operate
when actually assembled, and, as this entails a reduction in material
thickness, care should be taken to ensure uniformity in all-round working
thickness, particularly at the scarf joint. This i3 of the utmost
ioportance, as thas fitting of unevenly ircmed friction washers will crnily
result in rapid deteriorstion in damper efficiency.

8. EREFARATION CF*NEW FRICTTCN WASHERS FRICR TO FINAL ASSEMELY & 3ETTING THE
DAWFER FOUNDAGE (SLIEFTNG LOAD). ,
In crder to prepare the friction washers for final assembly, the
follewing procedure should be carried out:-

(1) Socak washers in s first quslity oil of viscos ity S5.A.E. 20, cvernight
and then place them under a press (between flst surfaces) for sbout
twalve houra to flatten.

—I____-_
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{41 } Place the mandril, 1617/P1CG05 in a vice and firmly secure,

NOTE: The radial driving springs (32 & 33 Pig. 21) must be cmitted.
during theas operatimna.

(1i1) Place the crankshaft pinicn assembly on to the mendril.
HOTE: The following parts are stamped with 8 co-relation mark '2'
and on assembly, all these marks should coinecide.
Driven Dog (27 Fig.22), Heer Demper Wheel (1), Frictim Drum (29),
Spring Plate {30) ard the Front Damper Wheel (2)

(iv ) Flace rear damper wheeli on to driven dog. Liberally oil first
replacement washer and place it on to rear damper wheel,

(v+ ) Place friction drum on mandril
and push it fully home.

{vi ) Liberally oil second replacement
washer and place it on flange of
friction drmam. It is important
that the two waahers are
assembled concemtrically and
that the scarf jointa are fitted
dismetrical 1y cppoaite to che |
another. -

(vii) PFit preaser and spring plate
assepbly on to rear damper
wheel. MOTE: If it is found
that an adjusfing wesah=r or
waghers (19) have been fitted
behind each of the damping
springs (20), then they should
be removed.

FIG. 26. CHECKINZ DAMEER POUNDAGE. (vili) With damping springs in position
on front dempe:r wheel, fit it to
rear damper wheel. The springs should be smeared with s soft type of
grease t3 keep them in position in the hollow plugs (18).

(ix ) Tighten up the four nuts of the huh stuis (6 Fig. 21) and then
evenly tighten up nuts of the twelve rim studs and lesve friction
waahers under compression for about twelvs hours if time permits.

{(x ) Attach poundage tesiing lever to spring drive ss shown in Fig. 26
and with the levar, rotate damper wheels backwards and forwards
through the limit of their travel for abocut 15 te 20 minutes in
crder to iron the washera. MNOTE: Therecomrended slipping lcad of
the damper wheels is 14~1bs.+ 1-1b.(5.35 Kgs) applied at a radjal
distance of 174" (44.L5 cms). The lozd is checked with the soring
drive asssmbled but leas the driving springs (32 & 313).

The above represents the force necessary to overcame the frictiom
between the cotton duck washers and the corresponding friction
faces: of the friction drum, ths rear damper wheel snd the presser
plate. The effort required tc cvercome the fricticmal drag eeerted
by thaﬁi.;.uping springs (20) is messured on & spring balancs(See
Fg' 2 L]
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(¥1 ) 31ip the spring balance on to the lever at a radial distance of 174"

(xii) Pull en free end of balance and read poundage required to cause
dagper wheels to move relative to the friction drum. The poundage
should always be checked in both directicns. Should the poundage
be found to be 16-lbs. for example, then continue the iroming
proceas for a further pericd of about ten minutes, Agein check
poundage. It s2hould be noted thet the ironing process should be
continued until two or three consecutive readings (poundage test)
show no further fall in poundage which indicates that the friction
washera are ironed to their limit. ¢

NOTE: When pulling the lever with the spring balance, the
frictional drag from th® washers must be even and without any signa
of judder. If it is found that the poundage haa dropped below
1h=lba,, it will then be necessary to fit an adjusting washer or
washers to each spring to regain the poundage (14-1bs.) required.

(xii) Having cbtained the correct poundage, procesd to refit the driving
springs (32 & 33) without disturbing
O Seve Or Loms the cotton duck friction washers.

e Booan |

| /
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a) Leaving the spring drive on ths
mendril, remove the poundage
checking lever.

rim s tuds, but in order to
prevent the rear dsmper wheel (1)
fram slipping dowrmards and dis-
turbing the friction washers,
hold it upwards prior to removing
all thes nuta.

L SO b) Remowve the muts from the twelve
=

FIG. 27. FPOUNDAGE CHECKING LEVER MODIFIED. ¢) Remove the front damper wheel

with damping springs (20 Piz. 21),
taking cars not to disturb or lose any adjusting washers (19) that may be
fitted.

d) To keep the remaining parts fram caning adrift, temporarily secure the
spring plate {30} to the rear damper wheel by means of two nuts ard
washers a8 negesaary.

e) Agein place the poundage lever in position, refit the driving springs by
reversing the procedure for removal. Remcve the lever,

9. IC REFIT THE "REAR HATR" OF THE SFRTNG DRIVE & CHECKE THE VALVE TIMING:

{i ,; PFit the "rear half" of the spring drive to the crankshaft as
described in Service Bulletin No.BB=91 "Valve Timing" (Sectien E)
and check the valve timing.

{11 ) After finally tightening up snd locking the large serrated nut(12),
rafit the front damper wheel, maikdng sure that the co-relation
marks 'D' on both dsmper wheela coincide. Tighten up the hub nuts

E-: firat and then the rim nuts and lock.
ES .
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10, I0 ALICN & REFIT THE WHEELCAZE E.- THE REMAINTNG DISMANTLED PARTS:
HOTE : Prior to refitting the wheeslcase, inspect that all ruts etc. are

corrsctly locked. - :

(1 ) There is a working clearance of 006" to 0.008" (0.15 - 0.2 o/m)
between the ocuter diameter of the Aome cil return thread of the
fan pulley and the corresponding bore in the wheelcase which muat
be mainteined when refitting the wheelcass to the engine. To
cbtain this clearance, procesd as followa:-

&

a) Flace a new Vellumoid joint on to front face of crankcase.

b) Pit wheelcase in position and lightly tighten nuts and
setscrews.

g) Place the tepered end of Aligrment Sleeve, Taol No. 3759/T1018,
on to ub of front demper wheel and over Woodruff EKey and
tap it fully home. With a 0.002" (0.05 m/m) thick feeler
gauge, eheck the clearance between the Alignment Sleeve and
correaponding bore in wheelcase in about six different
positiona - the clearance should be egqual the whole way
round, if not, centralise wheelcase as necessary.

NOTE: The diameter of the bore in the wheslcase is, Z.L375" &
002 (61.91 @/m). The cutside dismeter of the Aligrment
Slesve (both enda) is 2.435" = .001 (61,85 m/m). The outer
diameter of the Acme oil return thread on the fan pulley is
2.425" - ,002 (61.6 m/m).

d) Progressively tighten the three close fitsing bolts (if
fitted, see paragraph 4, sub-paragraph x) and then tighten
setzorews and remaining muts and re-check clearance,

Remove the Alignment 3leeve,
NOTE: If tapered dowels were previously fitted, these should
be tapred back into positicn from wheelcase sida,

(i1 ) Refit the fan pulley and the starting dog and lock.

BOTE IMPORTANT: If the serrations of the star lecking plate (15),
do not coineide with the hexagon of the starting dog ?1'1] when
assembled, the cap nut (16) should be hammered up. On no account
should the nut of dog be slackensd back in order to fit the

locking plate.

(1iii) Check the ignition timing and reset if found necessary. (Refer to
Service Bulletin No. BBE-77, Sectian 'E").

(iv ) Refit the radiator and reset the inlet recker clearance on Ne.d
aylinder to .CO6™ Witk the engine fully warmed up, inspect that
there are no o¢il lesakages from the wheelcsse and also ne coolant
leakages. :
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DESCRIFTION:

For the description, refer to paragraph 1. It will be chserved
upon reference to Fig. 28, that in order to remove the serrated mit(14) re-
taining the spring drive to the crankshaft, it is not necessary to first
remove the front damper wheel (2) as in the case of the “Wraith" type.

The serrated nut is expcsed by removing the hub (23) secured by four nuts.
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PIG. 28. SECTION - SFRING DRIVE ("BENCH" TYFE).
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1. Damper Wheel ERear} 1h. Nut (Serrated)

2. Damper Wheel (Front) 15. Locking Washer.

3« Leock Washer. 18. Flain Waaher,

Le Nut. 17. Washer (Adjusting)
g' Bﬂltl 'TE- Dﬂﬂwa‘r S‘pl'ing-

« Tab Washer, 13. Fresser Plate Assembly.
7. HNut, L. Priction Drum.

g. ;’Elﬂi:}ﬂf Key. 21, FPriotion Washer (2 2ff)

. . 22, Crankshaft Pinion 4 .
10. Lu-:ki:_:.; Flate. y 23. Hub, e i
:12 g::::ms Dog. 2h. Driving 3pring E::-uter.}

- - -2' - DI"i i 3 i -

13. 3pring Washer, ; T SR W
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12. DERANGEMENT OF THE DAMFER - REASONS & SYMPTOMS:

Befer to paragreth 2.
13 MOLS (SPECIAL UIRED:

Ref'er to paragraph 3.
1h. WHEELCASE (TIMTMG COVER) - TO EEMOVE. (ENGINE I FRAME)

(i ) Remove rediator (3ee Section N, Sub-secticn EN-5) and fan belt.

(i1 ) Remove star locking plate (10 Figs. 28 & 29) from fan pulley.

(1ii) With box spanner 16L%/T3, unscrew starting dog (11) from hub (23)

and pull off the fan pulley - if necessary, e=ass it back with tweo
amall levers,

(iv ) Remove fan, engine front suppert arch and wheslcase, as described
in peragraph L, sub-paragraphs (iv) to (x).

(v ) Remove the four nuts (7 Fig. 28) and withdrsw bub,

: 3ection Z
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15. SERING DRIVE - TO BEMCVE FROM CRANKSHAFT:

(i ) Before removing the Spring Drive, it will be sdvisable tc check i
End. note the valve timing as described in paragraph 5, sub-paragregh .
i).

(11 ) Bend back tabs of lockwasher (15 28} and with the serrated
spanner 3759/T1007, remcwe nut 14, (R.H thread) from crankshaft.
Remove the plain washer (16), 3

(1ii) Merk crenkshaft pinion and camshaft gear wheel as described under
"NCTE" in parsgrsph 5. :

(iv ) Attach the extrsctor 15617/T1003, to the four hub studs and withe
draw spring drive from Crankshaft.

(v ) Place the mandril 1617/F1005, in a wvice and firmly securs. Make
sure that the mandril is clesn and free frem damage marks.

(vi } Carefully place the spring drive on the mandril Eaau "NOTE" belcw)
and over the Wocdruff key. Remcve the six nuts (L) from rim of
damper wheels, but in crder to prewent the rear damper wheel (1}
from slipping downwards, hold it upwards pricr to removing all the
muts. Remove the front damper wheel (2), taking cars not to lose
any of the six damping springs(18) amd adjus ting washers (17) if
the latter are fitted.

: The steel bushes fitted to the crankshaft pinion (22) and
the hub (23) are Babbitt metal lined, therefore care must be taken
when placing the spring drive on the mandril or the crankshafi not
to damege the linings.

(vii} Remove presser plats [T?]‘ and cotton duck fricticn washer adjscent
to it.

(viil) The next cperation is to remove the cuter and inner radial driving
springs (24 & 25). The procedure is the same ss described for the
"Wraith" type spring drive in paragraph 5, sub-paragraph (vi)c,

(ix ) Discard used cotton duck fricticn washers. Clean dismantled parts.

16. FRICTION PACES (GRINDING LIMITS):

Refer to peragraph &, as this is also spplicable to the "Bench® type.

17. COTION DUCK FRICTION WASHERS:

Refer to paragraph 7.
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NOTE: The following parts are stamped with a co=relation mark '0', and on
assembly, all these marks should coincidm.
Crankshaft Pinion Assembly SEE Fig.29), Bear Damper Wheel (1), Friction

Drum (20), Spring Flate (19), Front Damper Wheel (2) and Hub (23).

The recommended slipping load of the damner wheeals is 14=1ba. &+ 1=1b.
(6.35 K,:El] applied at a radial distance of 175" (4L.45 cms). The load is
checked with the spring drive assembled, but less the driving springs (24
& 25 Pig. 28).

The procedurs of preparing, fitting and ircning the friction washers and
the checking of the damper slipping load is basically *he =ame as
paragraph 8. Note should be taken of the fact that it will be necessary
to temporarily fit tke hub (23 Fig.28) securing it with two nuts placed
dismetrically oprosite to one another prior to ironing the washers and the
subsequent checking of the zlipping load.

19. TO THE SFRDIG & CHECK ¥, TIMING:

(i ) Pit the spring drive to the crankshaft as described in Service
Bulletin No.EB~-51 "Valve Timing" (3ectiom E) and check the valye
timing.

(ii ) After finally tightening up and locking the large serrated mut{14),
refit the hub (23), making sure that the co-relation marks on tha
front damper wheel and hub soineide. Tighten up *he hub nu‘s frst
and themn the rim nuts and lock.

20. IGH & T RHEELC & THE INING DISM: EARTS:

HOTE: Prior ta refitting the wheelcase, inzpect that all nuts ete. are
correctly locked.

(i ) Refar to paragrach 10. Sub-paragrath i, as this iz alss arplicable
t0 the "Bench" type with the sxception of the Positioning of the
Alignment Zleaye 3753/T1018, which should e reversed; i.s. thas
non=tapered end should be placed on the hub.

(ii ) Refit the fan pullay and the starting dog and lock.

NOTE TMPORTANT: If the serrations of the star locking pla*a (10) do
not coincide with the hexagon of the starting dog (141) when
assembled. the starting dog should be hammered up. On ne acecount,
should the dog be slackened back in arder ‘o fif the locking plata.

(iii) Check the ignition timing and reset if faung necessary. (Refer to
Service Bulletin No.EE-77, Sectiem 'S').

(iv ) Refit the radiator and reset the inle* rocker clearance on No.s
arlinder to .006". With *he sngine fully warmed ur, inspect that

there are no oil leakages from the wheelcase and alao no goolant
leakages.
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