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ENGINE — DIMENSIONS
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AND TOLERANCES

Parts and Dessriprion. Dimensicns, Clearance, Remarks.
Fresar, NEW.
Crankshaft.
Journal Dia. 2.4790" :
2.4795" .0o1”
. to
Bearing Internal Dia. 2.4815” 002"
2.4804"
Internal Dia. of Brg. 2.6250"
Housing 2.6255"
Crankshaft End Float.
' Intermediate Journal 1.7507"
Length 1.7498"

, ; » Clearance of 004" to 006"
Imermediate Bearing oot i sparied wod b Sbesin o
Plus Ehi(.‘knﬂﬁﬁ of two s o117" sdﬁgwt dsconbly. of Hhrust

i i .
Thrust Washers 1.7390" R
Main Bearing Width  1.5050"
1.4950"
Big End.
Crank Pin Dia. 2.0866" Al AT chprnn
2.0861" wimgs e 1 -8
Bearing Internal Dia. 2.0860" =
§ 2.0866" o023
. Internal Dia. of 2.2327"
Bearing Housing ~ 2.2335"
Bearing Width 965"
(Big End) 975
Big End Float.
Crank Pin Width 1 ;36,” 007"
i o
Con Rod Width el 104"
Owality and Taper.
Min, diameter to be such that
Journals and Crank the permissible worn clear-
Pins ance for the bearing is not
exceeded.
Small End. _
1.0000"

Bore for Bush

9995"
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ENGINE — DIMENSIONS AND TOLERANCES

Parts and Deseription. Dimensions, Clearance, Remarks,
S e piis nee T o
Bush External Dia.  1.0000” Press fit in rod.
-399‘.5_ ;
Intemal -Dia, of Bush '3;;;;; 0002"
; u at 68°
G-udgmn Pm Dia. g;i ;?, Fahr,
iston Rings. )
CGEEETK?H R,mg I '278?: 'D::' All nlw;;;- increase in side
N 'GET", " clearances of .003" Mean.
.0807". 003
Grooye W:dth ©797" :
560" .co1” : , \
Scraper R_mg chlm 550" to . . |
; .IEED; 03" ; e ' . N
Groove ‘F?uith 1570" v ; : :
Ring_r Gap in Cylinder Liners ; ;:' e
istons and Cylinder %
Liners, L
Parts and Description Clearance Mew
F. G. H, .
Bore Dia. of Liner Min, 3.3460" Min. 3.3464" Min 3.3468" e
5 - 3.3463% - - - 334677 - - 33471" ©023"
, to
Tcg: Dm of Piston  over 3.3430" over 3.3433" over 3.3437" Tio03}”
kirt (Pres. Face) to  3.3433" to " 3.3437" to 334417
Bottom Dia. of over 3.3445" over 3.3448"  over 3.3452" .oo1}”
Piat::m. to  3.3448" to  3.3452" to  3.3456" -to
: ; ooz” ’
ams[‘mﬂ. ;
me jcmrna.l Dm :':E;:z, cozf” ‘\'{ax.'.wear on camshaft B
Frﬂnt Jaumal- .8757" . . . .mi_,. ) Lﬂul‘na_[ mf’ and .03} m-
Bearing Bore 1.8752" el
External Dia. of 2.2498"
Front Bearing 2.2493" Pui':: i
Bote in Block for 2.2507" c lliljf :
Front Bearing 2.2498"
and, 3td and Rear 1.7157"
Camshaft Journal 1.7152" 0o0z}”
Bote in Cylind g i Max. wear on journal .co3”
nder 1.719 .
Block for 2nd, 3rd  1.7:183" 004} . Eﬂd o} cyltnder block,
1;1-:1 Rear Jnumals ' : b Sl
: * . .00o3"
End Flmt . to

o075 ”




Parts and Deseripticn. Dimensicns, Clearance, Remarks # e
new, new.,
Valves and Valve Guides. ke
Inlet Stem Dia. 5”“: .o01” Djstnnﬂc from top" -:Jf glide
5 g to to upper face Df C}rlmd::r -
Guide Dia. G130 003" head £". TR L
o B 4" dia. fmm“’hr IjIzTDE ’_.’qu
Exhaust Stem Dia. <3400 003" TDC.1109E. -
3399 to Guide height as for Inlt;.yra 3
Guide Dia. : f544°,|, : 005" 1" dia. from VI?IzjuE mﬁ.{ I
-3439° TDC.1107E.
Included angle of = Included angle of seatinginc o
valve faces " cylinder head 89°.
Inlet Valve Head Dia. 1'5‘32‘:’: b
1.498%¢c . R
Width of Inlet Valves —-

Seating Face 0440" . i
Exhaust Valve Head = 1.2835" T B

Dia. 1.2790
Width of Exhaust . R o T

Valve Seating Face  .0440" . . o o : AN AR

OIL PUMP. Outer Rotor . . i ——— £ty L er e
Qutside Dia. o 5975# - i i o
v, 129080 o oA EaA
Housing Internal Dia, I Gogo® . ! ‘ ';
. L ﬁu;oﬂ =3
Depth of Rotor ~hegRrr = " o03” A combinied worn cieamm:a =
1.4985 to of .004” indicates the netes-+
Housing Depth Lgais. 002§ sity fcrr .cover. demmmg
I:i:}gq.-j face !ﬂijng iy soilal .
Inner Rotor. : i
o : 1.1720" -
Major Dia. 1.1710" - _

g . .7310" ’ " -
Minor Dia. age" I
Rotor Depth 1.4995" 000§ " i

L. 4931 to
Housing Depth 59“:' 002§" el
ousing Llept i.5086" § g

Clearance on Rotors

Maximum clearance new 001"
Minimum clearance new ~.oco2§” to .ccos5”

to .004"

Whﬂre clearance in excess of
OT0" EXIELS, NEW parts shoul&
be fitted. o AT
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ENGINE — DIMENSIONS AND TOLERANCES

Parts and Description. Dimensions, Clearance Remarcks,
new, newr,

ALVE SPRINGS.
iner Spring,
Fitted Len gth 7 i
Fitted Load 28 lbs, *iF*
Free Length (approx.) 1.81

uter Spring.

Fitted Length 1.63" [
Fitted Ldad 28 Ibs, +1= | oo

Free Length (approx.) 1.97"

L
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Fig. 1.

Longitudinal section of engine and ge
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ENGINE—Overhauls and Adjustments

-

Fig. 2. Cross section of engine
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ENGINE 7

(See Fig. Nos. 1 and 2) R

 GENERAL DESCRIPTION

The engine has four cylinders, 35 mm. bore
and 92 mm. stroke, giving a cubic capacity of
2,088 cubic centimetres. The compression ratio
is 6.7 ; the cylinder block is of cast iron and is
provided with cylinder liners.

The cylinder sleeves are of the wet type,
being centrifugally cast in nickel chrome iron
and provided with flanged upper faces, having
two pairs of flats at go” to one danother, These
two pairs of flats provide alternative htung
positions to deal with piston slap which normally
occurs due to wear along the axis of thrust
The sleeve is shown in Fig. 18. :

The sleeves are machined all over and .

ground on their upper faces. The lower portion
of each liner is provided externally with a reduced
diameter, surmounted by a flanged 'face’ for
spigotting into machined recesses in the cylinder
block and a water seal provided by a composition
packing.

The liners are held in position by the com-
Eg initial position: of

bustion head and gasker, t
the liner allowing this to stand .proud: of the
cylinder block .co03” minimum to .coss5” maxi-
mum. Selective assembly of pistons and liners

being adopted, the symbols “F,” “G” and -

“H " being used. _
The sleeve bore dimensions are given on
Page 2. -

The connecting rods are manufactured
from molybdenum manganese steel being pro-
vided witﬁ phosphor bronze small end bushcs
and precision type big end bearings. The
connecting rod is drilled from the ufg, end
bearing end to the small end to provide for the
passage of oil under pressure from the main
supply. The big end bearing cap is somewhat
unorthodox in design, the cap securing setscrews
being inclined at an angle to the centre line of
the connecting rod. T%e caps are dowelled to
the connecting rods and located by these bushes.
This form of cap provides a more convenient
position for tightening and loosening bolts, and
also has the added virtue of allowing the bearing
caps to be removed progressively from below
without the danger of their dropping into the
repair pit immediately the nuts are withdrawn.
This connecting rod design also permits the

S
s I

assembly to pass through the sleeve ‘bores
The arrangement also has an important advantage
in reducing the stresses in the connecting rod
bolts. The setscrews themselves are secured b
a strip tab washer made from 2c-gauge materiaﬁ
With the bearing cap removed, it is possible to
push the connecting rod and piston through the
sleeve.

Aeroflex compensating Pistuns are em-
ployed which are manufactured from special
aluminium alloy and each provided with two
compression and two oil scraper -rings (see
Fig.3). = _

' The piston skirt has a 45" slot on the non-
pressure side. The gudgeon pin is located
endwise in the piston by means of circlips; it is
important that when these pistons are fitted they
are assembled on the connecting rods so that the
split portion - of - the skirt faces towards the
camshaft side:of the engine and away from the
point of maximum thrust. For piston and ring
dimensions see Page 2.

The crankshaft 1s forged from molybdenum
man%lnnt:sc: steel, being provided with balance
weights which are an integral part of the crank-
shatt throws, adjacent to the three main bearings.

This shaft is accommodated in threz precision
type, white metal lined, steel backed bearings,
which are housed in the cylinder block, being
secured in position by bearing caps and two 4"
setscrews and spring washers per journal. The
crankshaft thrust is taken by steel white meral
covered washers which are fitted up in two halves
on either side of the centre main bearing housing,
being located circumferentially by means of
projections on the lower half of each pair of
washers.

The valves are overhead, push rod operated.
The push rods are themselves one piece stamp-
ings. The inlet valve has a head diameter of
11" and this is manufactured from a silico chrome
steel stamping, The stem diameter is f" (sec also
Page 3 for later models) and the valve face is
inclined at 45°, The exhaust valve has a head
diameter of 1,%" and is manufactured from a XB
valve steel stamping having the same face angle
as for the inlet. The stem giarm:tcr is the same as
for the inlet. Inlet valves are provided with two
valve springs.
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ENGINE—General

I'wo inner valve springs are used on the exhaust
valves, the centre spring acting as an insurance
wzainst damage in case of a spring failure,
I‘EEC intermediate spring fits into the valve collar,
vhich is provided with an elongated hole con-
cluding in a circular opening which embraces
‘he recessed portion of the valve stem (see
“ig. 4). The slotted portion is utilised for sliding
‘he valve collar into position and the spring
‘ension locates the collar when it has reached the
“ircular position to which reference has alread
ceen made. The outer spring is located by a
zap which fits on top of the valve stem and is
iocated in relation to the valve by a recess.

On the upﬂtrfacc: of the outer spring collar
‘s a projecting shoulder with a ground face which
iwctually bears against the rocker. Fig, 5 shows
the valve rocker clearance being checked. The
shouldered projection to which reference has
seen made is provided with a slot for the inser-
on of a feeler gauge and thus enables tappet
clearances to be checked. It will be seen that
this outer spring carries out a double function,
quietening the rocker gear and obviating the
necessity for push rod springs. The close
coiled portion of the outer spring is fitted nearest
the combustion head (see Fig. 6). '

The camshatft is of cast iron having chilled
cam faces and is provided with four journals.
The front journal is accommodated in a flanged
cast iron bearing, whilst the other journals are
mounted direct in the cylinder block, a method
which we have used for many years very success-
tully with other models. The camshaft operates
directly on flat based hollow cylindrical chilled
zast iron tap&pr:ts which in turn engage hardened
spherical-ended push rods, the upper extremities
ot which are hardened and cup-shaped, accom-
modating hardened ball ended screws, which are
mounted on the outer ends of the respective
cockers, - Camshaft end thrust is taken by the
danged front bearing, to which reference has
been made, against the timing wheel and a
houlder on the shaft itself.

The rockers are of case hardened steel and
>rovided with phosphor bronze bushes which
ire lubricated under pressure from the main oil
upply. The eight rockers themselves are carried
on a hollow rocker shaft which is in turn mounted
n four pedestal brackets, the oil being fed along
he rocker shaft to the various rockers.

The cooling system is thermostatically
ontrolled with a pump to circulate the water and
- generous system of water jacketing with careful
onsideration given to the important points,

Fig. 3. Piston and connecting rod assembly

‘such as sparking plugs, etc., where adequate

cooling is necessary. The water pump is also
supplied with a fan blade assembly which is 14"
in diameter and provided with four blades bein
driven in tandem with the dynamo by the fan
pulley on the front end of the crankshatt,

Petrol is supplied by an A.C. mechanically
operated pump to the Solex downdraught car-
burettor, hot spot heating being provided and
all air is drawn through the combined air cleaner
and silencer,

The Hoburn-Eaton double rotor oil pump
(shown in Fig. 7) is of the submerged type being
self-pritning and obtaining its supply l’}:ﬂm the
engine sump through a gauze filter. The oil is
fed thence directly through the éxternal filter,
A portion of the oil, all of which must pass into

“the external filter, is forced through the filterin

media and passes up an annular space aroun

the holding bolt, and through a restrictor valve
and is thence returned to the sump. The
remainder of the oil passes into the oirgallr:r}r
which runs longitudinally the entire length of
the cylinder block, from whence it passes to the
three main bearings and thence to the big end
bearings. In the case of each of the mains,




ENGINE—Overhauls and Adjustments

EITTED WITH
EXHAUST VALVE
OMNLY

Fig. 4 Valve springs, collars and cap

Fig. 5. Checking valve rocker clearance

- - w T
5 = =
el

i P
=r_E R
At iR

L

i
yore

S




BT A 2

ENGINE—General Description

G|

g. 6. Showing the position of the close-coiled
portion of outer spring against the combus-
tion head ;

| is fed through a by-pass, 3” in diameter, to
«© adjacent camshaft bearing. With the rear
.mshaft  bearing, a by-pass passage upwards
ads to the overhead rocker gear through a
‘illing in the rear pedestal bracket. -The third
-mshaft bearing is fed directly through 2 "
striction, ¢ast in the block, from the oﬁ gallery.
ne oil pressure is adjustable by means of a

setscrew and locknut provided on the exterior of
the filter assembly.

The lubrication of the rocker gear is

provided for by a hollow mounting shaft which
is provided with radial drillings to correspond
with the position of the eight rockers, oil sub-
sequently passing through a horizontal drillin
in each rocker to the push rod cups and bal
pins.
Coil ignition is employed, the distributor
being supplied with a suction and centrifugal
automatic advance, the correct timing allowing
ignition to occur at 4° B.T.D.C., or at such
earlier setting as the octane value of the fuel
available permits. :

The distributor is driven off the boss of the
helical gear which also provides the drive for
the oil pump. The helital gear is secured to this
drive shaft by a Woodruff key. The recess in
the boss for the distributor shaft dog is offset,
thus fixing the position for ignition timing, this
point is dealt with later under “ Ignition Timing.”
The distributor is mounted on an adaptor, the
bottom being spigotted into the cylinder block
and its lower extremity limiting the upward
thrust of the spiral gear. A Mills pin through
the gear boss linigs the downward travel of this
part. .

The engine mounting is of flexible type,
the front beater being assembled on to rubber

Fig. 7. Exploded view of oil pump details

I




ENGINE—Overhauls and Adiustmems

media and passes up an annular space around the ' -
bow! holding bolt and thence, through a restricter
valve, to the engine sump. The Purplator .
Filter is described in detail on Page 32 .
The oil passes from the gallery mentioned
above to the three main bearings and thence
through drillings in the crankshaft to the big
end bearings and through further drillings in the
connecting rods to the small end bushes and
gudgeon pins. Splash lubrication is further -
assisted by a drilling into the oil passage berween:
the smell end and the big end just below the .
piston skirt on each connecting rod. e
By-passes from the channels leading to the
three main bearings convey oil to the front, -
second and rear camshaft journals. In the case -
of the remaining camshaft journal, this is fed = -
direct from the oil gallery through a }” restric<+ =
tion. A by-pass from the rear camshaft bearing
conveys oil upwards to the combustion head :mﬁ )
thence through a horizontal drilling to 2 smalisr
vertical drilling which is matched by a holey .o
drilled in the rear rocker shaft pedestal bracket., .
Oil passes down the hollow. rocker shaft and . ¢, .
through radial holés to the rockers, leaving cach.
rocker by a hole drilled horizontally to. each, .-
ball-ended rocker, adjuster screw. ol
Oil from the front camshaft bearing fubri- ..
cates the timing chain, there being four slors cub', ..

blocks on either side of the frame, the gearbox
itself being supported on a rubber pad secured
to a cross member of the chassis frame.

The flywheel is of cast iron, being provided
with a hardened steel starrer gear ring which is
shrunk on during heat treatment. Replacement
starter rings are obtainable from our Spares
Department (see Page 49). The flywheel is
spigotted on to the end ﬂ? the crankshaft and is -
located by means of a §” diameter dowel ; there
being two dowel holes at 9o® to each other.

Crankcase ventilation is arranged by means
of the depression created in the induction mani-
fold in conjunction with a sealed engine. A

depression is created in the crankcase when the
engine is running owing to the inter-connection
of a special valve in the rocker cover with the
induction manifold by means of a pipe attached to
an adaptor in the latter. The depression in the
induction manifold 1s conveyed to the crankcase
and filtered air relieves this through a pipe
connected at its upper end to the carburettor
air silencer and at its lower extremity to an adaptor
in the cylinder block, This system is discussed
later in this manual.

ENGINE LUBRICATION
(See Fig. Nos. 8 and 9)

Description.

Lubrication of the engine is by a double
rotor pump which is described in detail and
illustrated later in this manual. The oil pump is
driven by a short shaft which is mounted in a
bush in the cylinder block and provided with a
helical gear which engages with one on the
camshaft. A boss on the drive shaft helical pear
has an offset slot which engages the distributor
dog, and a pin to prevent uplift of shaft.

Qil is drawn into the pump through a
primary gauze filter and passes thence through a
channel in the pump casting to the annular space
around the oil pump shaft. The annular space
around the drive shaft is closed by the bush, and
the oil thus forced through a hole in the cylinder
block into an external cleaner. The oil on its
way into the cleaner assembly passes over a
spring-loaded ball valve which is set to allow an
oil pressure of 4o-Go lbs. per squarc inch at
normal engine speeds. The oil having been
filtered, passes through matched holes in the
filter bracker and cvlinder block into the oil

allery which extends horizontally along the
ength of the cylinder block. A portion only
of the oil, all of which circulates through the
filter zssembly, is forced through the fltering

at 9o° to one another on the face of the flange
adjacent to the camshaft timing wheel to allow
oil to escape on to the timing wheel. The oil is
thrown out by centrifugal force on to the under-
side of the flanged portion of the wheel on which
the teeth are cut. Six " holes are drilled
obliquely, alternatively from the back and the
front of the wheel, at equal intervals from the
underside of the flange into the space berween
the two toothed rings. These holes allow the
oil to be thrown on to the underside of the timing
chain, ensuring its lubrication,

OIL PUMP (see Fig. 7)
Description.

The oil pump is of the double rotor type, as
shown in Fig. 7.

The smaller or centre rotor is driven by a
short shaft on which it is pressed into position
and pegged. The two rotors are contained in a
housing at the base of the oil pump casting
which is .provided with a cover plate having 2
ground face, allowing only sufficient clearance
on the -two rotors to provide for lubrication.
The centres of the twe rotors are offset.

The rotor shaft is provided at its upper
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ENGINE—Overhauls and Adjustments

xtremity with a recess, which engages a project-
g tongue on the lower end of the driving shaft,
e driving shaft is mounted in a phosphor
ronze bush pressed into the cylinder block and
© its upper extremity is provided with a helical
ear which is secured by a key, The helical gear
n this shaft is Cngﬂgec‘{ by a similar gear, which
an integral part of the camshaft. As was
rentioned under the description of the “Engine,”
1¢ boss of the helical gear is provided with an
rser slot, which accommodates the distributor
riving shaft.
Tie small rotor, by its engagement with
e outer rotor, drives the latter round at a
tghtly slower speed owing to the difference in
.zes, -
(G 1g to the relative movement of the
sntre rotor around the outer rotor, and the
.ose fit of the cover plate, oil is forced round
zrween the arms of the rotor and forced out of

hole in the top of the rotor.casing and upward-

wwough a drilled passage to the annular space
-ound the distributor driving shaft. From this
wnular space the oil is circulated around the
1gine as described under * Engine Lubrication.”

‘0 remove oil pump from engine,

To remove the oil pump from the engine,
e sump should be drained of oil, preferably
hen the oil is warm. It is then merely necessary
' remove the sump and three securing setscrews
" AfF spanner) and to withdraw the pump as a
ut with its paper packing,

o dismantle oil pump!

Remove the two }” bolts (" A/F spanner)
curit he- primary oil filter to the flange on
¢ oil pump elbow. Take note of the position
“the primary filter in relation to the elbow for
assembly, Ze., the tube projecting inwards
ould be as near as possible to the bottom of the
‘mp, thus ensuring that there is clearance on
¢ bottom of the sump.

To complete the dismantling of this unit
is merely necessary to remove the four "
sscrews utilizing a 3" AJF spanner for the
rpose.  The inner rotor and shaft and the
iter rotor can now be removed and the dis-
tling of the unit is complete.
rvicing the oil pump.

As this pump provides a generous surplus
oil to that which is necessary for the engine’s
oper lubrication and, owing to the design of
< unit, very little wear is likely to oecur in
“vice, few maintenance attentions are required
the unit during a car’s normal life,
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In actual practice, excepting the remote
possibility of failures due to defective material,
no adjustments are likely to be required until
approximately zoo,c00 miles have been covered
and then is likely to be limited to the elimination
of end float in the rotors and can be satisfacrorily
dealt with by lapping the joint faces of the pump
body and the cover. ~ The clearance new berween
the rotors and the cover plate should be from
000§ "—.ocozs” and where a serious drop in oil
delivery from the pump is associated with
development of excessive end float, steps should
be taken to lap the cover plate and body,

ENGAGEMENT OF OIL PUMP AND
DISTRIBUTOR DRIVING GEAR

As previously indicated, the boss of the
helical gear on the oil pump driving shaft has an
offset slot which engages with the driving dog
on the lower extremity of the distributor shaft,

The offset is provided to ensure the correcr
ignition timing when the distributor and adaptor
bracket are removed from the engine and such

. being the case, the correct engagement of the

helical gears is important.

When correctly engaged, the slot on the
driving gear boss, with the engine at T.I.C. of
the compression stroke, /.e., firing point, should
assume a position atapproximately “ Five Minutes
to Five” and be offset towards the rear of the
engine as shown in Fig, 10, In this position the
slot will point directly towards the exhaust valve
th rod sealing tube, the distributor rotor will
ace No. 1 sparking plug, and the keyway in the
helical gear will be aligned with the ‘oil dipstick
when ftted.

/ N@LCYL. T.D.C. FIRING STROKE

53" arprox

7~ NDIP sTICK

Fig. ro. Position of slot in distributor driving gear
for ignition timing
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ENGINE—Overhauls and Adjustments

CRANKSHAFT AND MAIN BEARINGS

The crankshaft is of molybdenum manganese
forging with ground journals and crankpins.

The main and big end bearings are of the
precision type, being steel backed and white
metal lined. No hand fitting is required and
under na circumstances should the bearing caps be
{fm’ with a view fo taking wp wear. The filing of

earing caps will make the caps unserviceable
for future use when new bearings are ultimately
required.

Where big end bearing caps have been filed,
it will be necessary to ream these out to the size
%{i;];t!ﬂ on list of dimensions given on Page.1.

ere main bearing caps have been filed, the
only satisfactory method of dealing with the
difficulty is to have the three bearings “ line
reamed * to the size given in list of dimensions
on Page 1. Where excessive bearing wear has
occutred, the only satisfactory cure is to replace
worn bearings, ensuring first, however, that the
crankshaft journals and pins are in good order
and that there is no question of a regrind being
required. Where a crankshaft journal or crank-
pin is worn, scored or tapered in excess of .co2”,
regrinding is necessary (for dimensions of journals
see Page 1),

Where a regrind is found to be necessary a
decision will have to be made as to the suitable
undersize bearings which will meet the particular
case. 'The reduced diameter of journal or crank-
pin to suit the various undersize bearings may be
calculated by subtracting —.cz0”, —.030" or
—.040", the sizes of undersized bearings available,
from the original dimensions on %agﬂ 1 for
the journals and crankpins.

Main bearing clearances,

The crankshaft journal diameter and the
internal dimensions of the bearings for these is
iven on Page 1. The clearance new for these
Eeari_ngs is .0o1"—.c02", if the worn clearance
exceeds .006”, or if the journals have become
scored, the crankshaft will require regrinding and
undersized bearings will have to be fitted.

Thetérankshaft should be measared. with a
micrometer gauge and if the reading is less than
2.477" (for a crankshaft which has not previcusly
been reground) the crankshaft is due for recon-
ditioning.

With regard to the main bearings, when the
wotn internal dimensions exceed 2.483" (for
standard size bearings), replacements should be
firted undersized to suit the amount which has

1]

Fig. 11. Measuring ctankshaft end float

Fig. 12.  Reducing thickness of thrust washer
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be removed and the undersizes available, viz.,
-w20”, —.030" and —.040",

ankshaft end float.

The end foat preferredfor this crankshaft is
4" —.006" which should be measured as shown
Fig. 11, Where, after the fitting of new thrust
shers, end float does not reach the figure
:cified above, the steel face of the thrust
sher should be rubbed down on a piece of
ery cloth placed on a surface plate as shown

Fig, 12

.{;\E‘ter 4 considerable mileage, where wear
-urs to the face of the crankshaft abutting the
ust washer, it may be necessary to fit oversized
shers, and although these are very rarely likely
oe required, they may be obtained ~+.005 ",
a special order on the Spares Department,
ler their normal Detail &umbcr 45918/g,
cifying the oversize above mentioned.

r end bearing clearances.
The clearance between the crank pin and

the big end bearing, when new, should be 000§ "
to .coz}” and the connecting rod side clearance
007" to .o114”,

Where the crankpin dimension is found, on
measuring with a suitable micrometer gauge, to
be less than 2.084”", the pins should be reground
and undersized bearings should be fitted.  Under
no circumstances should the bearing caps be filed with
a view 10 taking up wear as such procedure renders the
conneching rods unfit for further use.

The small end bushes, the dimensions for
which are given on Page 2, should be pressed
into the rod and subsequently reamed to "+
-0005”, and the gudgeon pin selected to leave 2
clearance of .0002" at 68° Fahr. This clearance
will be indicated by a light finger push fit, with
the piston warmed by immersion in hot water.

The connecting rod centres are 6}” + .c0z”
and there is no offsetting of the rod in relation
to the bearing housing, The connecting rod
cap is located in relation to the rod by means of
dowel bushes a5 can be seen from Fig. 13.

Fig. 13. Exploded view of connecting rod and piston assembly

16




Fig. 14. Testing connecting rod for bend

Before installing a connecting rod it should
be checked for alignment after first removing the
bearing shell. The rod should be checked for
a bend, in which case the piston will not be
perpendicular to the crankshaft journal, or if the

geon pin is not in the same plane as the
journal then the rod is twisted (see Figs. 14 and
15). Appropriate action should be taken to deal
with the various causes of misalignment with a
suitable bending rod.

The connecting rod and piston aligning
fixture which is shown is obtainable from Messts.
V. L. Churchill & Co. Ltd.,, 27/34 Walnut Tree
Walk, Kennington, S.E.11.

PISTON ASSEMBLY AND CYLINDER
SLEEVES

The piston and cylinder bore dimensions are
given on Page 2. As indicated in this list of
tolerances and limits, three sizes of pistons are
used in conjunction with suitable bore dimen-
sions. The three sizes of pistons and cylinder
sleeves are indicated by the stamping of “F,”
“G 7 or “H?” on the crown of each piston and
on the upper flanged face of each sleeve as shown
in Fi‘%‘ 16.

iston ring dimensions and clearances are
given on Page 2. Where the worn clearance

7

Fig. 15. Checking connecting rod for twist

between the piston skirt and cylinder sleeve bore
exceeds .oo7" at the top and .005” at the bottom,
reboring or replacement becomes necessary if
a satisfactory repair is to be executed.

The connecting rod should be fitted to the
piston assembly with its bearing cap towards the
split portion of the piston skirt, as shown in

Fig. 3.

Cylinder sleeves. (Fig. 18)

The pistons and connecting rods should be
assembled into the cylinder sleeves with the
gudgeon pins in diametrical relation to pairs of
opposite flats on the upper flanged faces of the
liners. When assembling the sleeve and piston
into the cylinder block, position the split portion
of the piston and hence also the cap side of the
connecting rod towards the camshaft side of the
engine, or away from the point of maximum
engine thrust. A piston ring compressor should
be utilized when fitting pistons into sleeves as
shown in Fig. 17.

Where cases of light wear occur and cause
piston knock, an improvement can be effected by
withdrawing the sleeve and rotating this through
go® and employing the alternative pair of flats
shown in Fig. 18.
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ig. 16. Showing markings on piston erown and
cylinder sleeves

The importance of using cylinder sleeve
tainers, to prevent relative movement of these
ires, Is stressed. In addition to the danger of
<cve movement if retainers are not fitted, when
¢ crankshaft is turned, there is the possibility
- these moving when the combustion head is
roken, pnrticu%aﬂ}r where jointing compound
15 been used on both sides of the gasket.

To minimize the possibility of sleeve move-
ent, due to combustion head removal, it is
commended that jointing compound should
ilv be used on the underside of the head gasket
id grease applied to the upper face. The
linder sleeve *figure of eight” packings
ould ke similarly treared for the same reason.

i ‘_ _”f# «;:f‘ i
. 16A. Checking cylinder liner projection above
: cylinder hlncﬁ

T e - b
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When the cylinder sleeves are installed in
the block, the flanged face should stand proud
of the cylinder block face by .003" minimum—
00§ 5" maximum and can be checked as shown
in Fig. 16A,

To remove starter motor,

With the left-hand steering models, this is
a straightforward operation, but with the right-
hand steering cars, owing to the roximity of
the starter motor to the steering cﬂ{’umn, this is
a more difficult job, If, however, the following
procedure is adopted the removal should present
no difficulty :—

1. Jack up the front right-hand side of the
car and remove road wheel and disconnect
battery.

z. Disconnect the electrical lead connection
from the solenoid terminal.

3. Release the starter cable from retaining clips.”

4. Disconnect solenoid cable from its push in
attachment with rubber sleeve,

5. Remove bolt attaching §” stay rod to bracket
on chassis, subsequently slackening the nut
at the top of the rod and rotating out of the
way for starter’s withdrawal,

6. Remove the two starter bolts and manoceuvre
the starter out through space berween the
chassis side member and wing valence.

To top up brake master cylinder,

Access to the brake master cylinder is best.
obtained by removing the road wheel and
utilizing the aperture mentioned under * Starter
Motor Removal ™ on the right-hand or left-hand
side of the car, de ending on whether this is for
a right-hand or left-hand steering model,
Removals of exhaust and inlet manifolds.

To remove this assembly, the employment
of the aperture mentioned in the previous two
adjustments, to obtain access for the withdrawal
of the bottom two rear securing nuts, will greatly
faciliate what would otherwise be a diffcult
task. In other respects this is a straightforward
operation.

CAMSHAFT AND TIMING GEARS
Description,

The camshaft is driven by a double roller
silent chain which engages with a sprocket on
the crankshaft and one which is spigotted on to
the end of the shaft and secured thereto by two
SetsCrews.

Four holes are provided in the camshaft
timing gear, which are equally spaced, but offset
from' a tooth centre. When the chain wheel is
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Fig. 17. Fitting piston into eylinder sleeve employing

a ring compressor
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AF

CYLINDER BORE
L PISTON MARE

CYLINDER BORE
DIAMETERS

=

33460°TO 33463

=

33464 TO 33467

H

33468 TO 334717

Fig. 18. Cylinder sleeve

fitted at go® to its initial position, which initial
location we will hereafter identify as position
“ A,” a half tooth of adjustment is obtained. If,
on the other hand, the wheel is turned ** Back to
Front " from position “ A,” a }" tooth of adjust-
ment is provided, whilst 2 9o® movement in
the reversed position will give §" of a tooth
variation from that given by position * A.”

When the timing has been correctly set (as
explained later under ™ Valve Timing ™) the
faces of the two gears are marked with a scribed
line drawn radially in such a manner that if the
lines were produced outwards on the respective
gears, they would pass through the centres of
the two gears. In addition, to avoid any
possibility of the camshaft ﬁoﬂition being in-
correct, a centre punch mark is made on the
end of the camshaft through an unoccupied
setserew hole and on the face of the timing wheel
adjacent to the setscrew hole ; Fig. 19 shows the
marking of these timing wheels,

The camshaft used is cast iron, having chilled
faces for the cams and journals. With the cam-
shaft a cast iron flanged front bearing is used,
the other three journals making direct contact
with the eylinder block.

The camshatfr, after grinding operations have
been completed, is degreased, bonderised and,
whilst” still warm, immersed in a solution of
“ Dag " (Colloidal Graihite}. This process coa-
siderably improves the bearing surfaces and gives
additional wearing properties.

The helical gear for the distributor drive, and
the cam for operating the petrol pump, are
integral parts DEP the camshaft, The distributor
driving gear is copper coated.

Encrfg float of the camshaft is taken between
a flange on the camshaft, the bearing, and the
rear face of the timing wheel.

To remove camshaft.

The camshaft can be removed from the
engine with this unit in the chassis, after removal
of radiator block in the following manner :—

1. Proceed to remove the cylinder head as¢
described under * Decarbonizing and Valve
Grinding "' on Page 24, but it is unnecessary
to remove the rocker shaft or valves. When
removing the cylinder head there is the
possibility of cylinder sleeve movement when
the head is lifted, particularly if jointing
compound has been used on both sides of
the gasket. When reassembling engine,
jointing compound should be used on one
side only of the gasket and grease applied to
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“ig. 19. Showing wheel markings for valve timing

=
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the other face. Immediately after removal
of the cylinder head sleeves, retainers should
be applied as shown in Fig. 20. In the
event of sleeve movement, when the cylinder-
head is lifted, new figure of eight packin
should be fitted, the undersides of whic
should be treated with jointing compound to
prevent their being lifted by sleeve move-
ments, if such movement occur. Remove
push rods and tappets.
Remove distributor adaptors from cylinder
block by detachment ofp two r}" nuts with
t”IAfF spanner. Do not slacken clamp
olt.
Remove distributor and oil pump helical
driving gear.
Detach petrol pump after withdrawal of two
fr” nuts (3" AJF spanner),
Remove fan belt.
Unscrew starting handle dog nut and guide,
utilizing a 1-171;" AJF spanner.
Extract crankshaft fan pulley utilizing a
suitable extractor. Fig. 21 shows the em-
ploymeat of Churchill Extractor Tool No.
6312 on fan extension bracker,
Remove timing cover by withc...wal of four
bolts, one nut and seven setserews utilizing

- 3" AJF spanner.

9. Note timing markings on gear-wheels and
camshaft as shown in Fig. 19 for reassembly.
In the absence of these markings, proceed
as directed under “Valve Timing, ' (Page 21.)

10, Remove camshaft timing wheel and timin
chain after releasing locking plate and with-

drawing two " setscrews, utilizing 2 "

AfFs er.
11. Withdraw two £" setscrews securing front
bearing to cylinder block (}” A/F spanner).

12, The camshaft can now be withdrawn.
Refitting of camshait,

Reassembly is the reverse procedure to the
forcgoing. It is considered desirable, however,
to describe certain operations as follows :—

1. When resetting the valve timing, the engine
should be turned until the pistons in Nos. 1
and 4 cylinders are at T.D.C., this position
exists when the fan pulley and crankshaft
timing wheel keyways are pointing vertically
downwards as shown in Fig. 19. Now rest
the camshaft chain wheel on the camshaft
sﬁignt and line up the scribed lines. Turn
the camshaft unti]l the centre punch mark
on the camshaft end appears at the punch
marked hole on the camshaft chain wheel.
The setscrew holes of the chain wheel should
be exactly aligned with those on the cam-
shaft. Next engage chain with crankshaft
chain wheel, afterwards removing camshaft
chain wheel, without altering the position of
the camshaft, and fit to chain. The camshaft
chain wheel should now be positioned on
the camshaft so that the scribed lines on the
two wheels are in line and the driving side
of the chain is tight. The tabwasher can
now be fitted and the two setscrews, but
do not bend wp the tabwasher until after

Fig. 20. Showing one of the two retainers required
to prevent sleeve movement

20
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re-checking the position of the markings.
In the absence of timing wheel markings,
proceed as directed under *“ Valve Timing.”
2. When refitting the oil pump and distributor
driving hﬂlic:ﬁ, ensure that No. 1 cylinder,
that cylinder nearest the radiator, is at T.D.C.
of the firing stroke. In this lpﬂsitiﬂn the
correct engagement of the helica %:zr should
allow the keyway in the boss to be towards
the front of the engine and point in the
direction of the dipstick as shown in Fig. 10.
Before it is possible for the helical gear to
engage with its counterpart on the camshatft,
the oil pump driving shaft must be right
home in its recéss in the oil pump. If the
correct procedure has been regarded with
the removal of the distributor, and the
clamping bolt has not been $lackened, the
ignition timing is assured by the fact that
the slot for distributor driving dog is offset.
Where it is necessary to re-time the ignition
for any reason, refer to “ Ignition Timing.”
Before refitting the cylinder head, ensure
that no movement of the sleeves has occurred
and if doubt exists on this point, withdraw
such sleeves and replace figure of eight
packings, applying Finting compound
sparingly to the flanged face in the cylinder
block only.
4. When fitting the combustion head, slacken
off the valve rocker adjustment screws and
ensure the proper location of the outer valve
spring caps on their respective valve stems,
otherwise the push rods may become bent
as shown in Fig. 22, When tightening up
cylinder head nuts, regard the sequence for
tightening given in Fig. 24.
Having refitted the combustion head and
rocker shaft, it is important to apply oil to
the ground faces on the valve caps
where these contact the rockers. This is
necessary as they will not immediately
receive a. supply of oil from normal
system.

To set valve rocker clearances,

Remove rocker cover and turn engine round
until the valve which is to be set has just closed,
then continue to turn the engine through a
further half revolution, and set inlet valves to
a2 .o10" feeler gauge and exhaust valves to .or2"
(see Fig. 5). Continue in the same manner for
the other cylinders. This procedure ensures that
the tappet is on the base of the cam when clearance
is set, as shown in Fig. 25.
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Fig. 21, Drawing fan pulley with Churchill extractor.
This extractor may also Be used on crank-
shaft pulley.

To set valve timing in the absence of wheel
markings. i

It is assumed that for the purpose of this
instruction the camshaft, the cylinder head and
the valve gear, etc., are already fitted, but the
timing gear has yet to be fitted. The following
procedure is recommended i(—

1. Remove the rocker shaft and withdraw outer
~valve springs, but not spring caps on Nos.

1 and 4 cylinders. Reft rocker shaft, taking

steps to ensure that the outer spring caps

register properly with the valve stem as the
pedestal brackets are tightened down and
that damage is not caused by misplacement

of these caps as indicated in Fig. 22.
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Fig. 23. Top dead centre indicating device

2. Set valve rocker clearances for Nos. 1 and 4
sylinders to .014", which is the valve timing
clearance.

3. Turn the crankshaft round until Nos. 1 and

4 pistons are on T.DWC. This position may

be found, either by placing the keyway in

.- the crankshaft vertically downwards, or

alternatively, placing the hole in the fan
HE T

pulley at T.D.C. and in alignment with the
pointer on timing cover (see Fig. 23).
Rotate the camshaft until the exhaust valve
and inlet valve are at the point of balance in
which the tappets will be in the position
shown in Fig. 27. In this position the
exhaust valve will just be'about to close and
the inlet valve be just commencing to open.
From Fig. 26, which gives the vaﬁre timing
diagram, it will be n%scwcd that the inlet
valve opens 10° before T.D.C. and the
exhaust valve closes 10° after that point
(.035" on piston stroke).

When setting the valve timing, the actual
opening and closing points for the inlet and
exhaust valves respectively is not so import-
ant as that these should occur an equal
amount before and after T.D.C.

Having set the valve timing correctly, the
timing gears and camshaft end should be
marked as described in operation 32 on
Page 43.

Having set the timing and marked the gear-
wheels and camshaft, the engine may be
reassembled taking care to ensure the ap-
propriate precautions when refitting the
rocker shaft after re-installation of outer
valve springs, to prevent damage to the
push rods as previously mentionei

Reset valve rocker clearance for Nos. 1 and
4 to working clearances, wg., 10" and
©12", inlet and exhaust respectively.

Fig. 24. Order for tightening cylinder head nuts

&3
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-35. Tappet on base or concentric portion of
cams

' set ignition timing,

Under normal circumstances it is rarely
essary to set the ignition timing, providing
t when removing the distributor bracket the
mp bolt is not slackened.  Small variations of
ing can be made quite readily by slackening

two {" nuts which secure the distributor
cket to the adaptor (%" A/F spanner), and
wing the head towards “A” or “R”, to
ance or retard respectively, afterwards re-
itening the nuts, Following an adjustment of
ition timing, the car shouk? always be tested
the road and any adjustment required attended.
> ignition should be adjusted to give the best
sible performance and to suit the grade of fuel
ise.  Where a new distributor head has to be
d, or has been removed for any reason, the
owing procedure is recommended :—

Set No. 1 piston on T.D.C. of the firing
stroke, /.e., with both valves closed, utilizing
timing indicator on chain cover and hole in
pulley to find this position.

Remove the distributor adaptor by detach-
ment of two nuts, utilizing §* A(F spanner,
and ensure that with the engine in this
position the slot in the helical gear is correct-

24

ly positioned as indicated on Page 14, under
" Engagement of Oil Pump and Distributor
Driving Gear.” If the slot does not assume
the position indicated, the helical gear’s
engagement is incorrect and should be
corrected. The necessity for such an altera-
tion should rarely arise.

Having ensured the agpmp[iatc position of
the slot for the distributor driving dog, fit
the distributor into its bracket, leaving the
clamp bolt loose. Rotate the distriEut{}I

. head in relation to its bracket until the fAat

ortion of the distributor head, in the

racket’s fitted position, will be parallel to
the cylinder block and the rotor arm is on
No. 1 segment with the points just com-
mencing to open. Fit distributor and brac-
ket into cylinder block adaptor, securing
thereto with the two }" nuts employing a
1 AfF spanner.
Fit distributor and adaptor to cylinder block,
engaging the driving dog with the slot in
the %ehcal gear, making corrections of
relative position by movement of the distri-
butor head permitted by the loose clamping
bolt. Having secured distributor assembly
to cylinder block, centralize clamping bracket
in relation to * A ™ and “R ” and tighten
clamp bolt. Test on road and make final
adjustments to- timing.

TO DECARBONIZE AND GRIND
VALVES 3 -
We recommend the removal of the cylinder

head for decarbonizing and valve grinding

Fig. 26. Valve timing diagram (10” crank movement

before or after T.D.C. is equivalent to c.035"
piston movement)
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Fig. 27. Tappet at point of rock

after the first s,coo miles. Attention after
this running has the advantage of allﬂwinﬁ
the initial casting stresses -to have resolve
themselves and permits the consequent valve
seating distortion to be -cowntered by valve
grinding, Failure to carry out this initial valve
grinding is a frequent cause of excessive petrol
consumption on new cars. Subsequent atten-
tions will not normally be required until a further
considerable amount of running has been done

Fig. 28. Showing ignition timing adjuster and wiring
of distributor

—normally after 20,000 miles (32,000 kms.).
Further attention in this respect may be left until
there is a noticeable falling off in power associated
with a lack of compression and a marked ten-
dency to “pink.” It is permissible to retard the

-ignition to some extent to deal with a dirty

engine, but there is naturally a limit to the amount
of retard an engine will stand, and when this
point is :eachedg the necessary work should be
carried out without further delay in the interests
of economy in running and to avoid destruction
of valves andor seatings.

The procedure we recommend is as
follows :—

1. Disconnect one of the accumulator leads to
prevent the possibility of “ shorting ” when
dismantling the engine.

2. Drain cooling system, preserving any anti-
freeze solution for future use.

3. Remove carburettor air silencer after detach-
ment of its connection with crankcase
ventilating pipe.

4. Disconnect top water hose pipe and by-pass
on thermostat. _

5. Remove thermometer bulb from thermostat
after unscrewing gland nut.

6. Remove heater hoses where fitted.

7. Detach carburettor controls and fuel pipe,

8. Disconnect inlet manifold drain pipe.

<f 7

Fig. 29. Showing removal of valve springs
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5. Remove sparking plug leads.
2. Remove rocker cover after detachment of
crankcase ventilation suction pipe,
1. Remove rocker shaft complete with four
pedestal brackets, each bracket being secured
by a single nut to the cylinder head (%"
A[F spanner),
Remove outer valve spripgs, valve caps and
ush rods. "
isconnect exhaust pipe from manifold by
detachment at Haﬂg joint and four "
AfF nuts, :
+. Remove cylinder head by unscrewing ten
#" A/F nuts, watching for any signs of
cylinder sleeve movement and where such
occurs ensure that damage has not occurred
to figure of eight sleeve packings, ,Deal
with sleeve. packing damage by fitting
replacements and applying jointing com-
pound to the bottom faces to fix in position
(see remarks regarding removal of cylinder
head gasket under * Reassembly ). Fit
cylinder liner retainers shown in Fig. 20 to
prevent sleeve movement if, or when, the
engine has to be turned by hand. Do ot
attemipt to * break ' the seal of the cylinder head
by turning the crank as this will possibly cause
the slecves to move,
7. Remove inlet and exhaust manifold as a
unit from the cylinder head.

I

A

“alve grinding,

Proceed to remove the valves and springs.
‘he inner valve spring exerts only a light load
ad can be compressed by hand to enable collar
:moval, or employ the special compressor as
sown in Fig. 29. The cylinder head should be
laced fiat on the bench with suitable packings to
apport the valves whilst the springs and collars
re removed (see Fig. 29). The position of the

[l

Fig. 30. Recutting valve seating with 44}° cutter

1

valves should be perperuated when refitting and
they will be found to be numbered from the
front of the engine consecutively. Before re-
moving the carbon from the tops of the piston,
turn the engine until two cylinders are near their
T.D.C. position and fill the remaining two
cylinders and push rod chambers with clean rag
to prevent any carbon chips entering. It is
recommended that a ring about }* (3 mm.)
wide is left round the outside edge of each piston,
thus ensuring a good oil seal wﬁen the engine is
reassembled. An old piston ring inserted into
each bore on top of the piston will assist in the
preservation of the necessary carbon ring. Do
not allow pieces of carbon to enter between the
sleeves into the cylinder block.

Turn the engine until the othet two pistons
reach a similar position and treat in a similar
manner. Remove the sparking plugs and scrape.
off the carbon from the combustion head subse-
quently wiping the chambers clean. Scrape the
valve ports clear, being careful, however, nort to
mark the valve seatings, and when cleared of
carbon, use a petrol-moistened rag to wipe clean,
having first blown out with a compressed air
line. The use of emery cloth, or other abrasive,
for polishing purposes is not recommended, as
particles of such abrasives may enter the bores
after reassembly causing serious damage,
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Fig. 31. Embedded vulve seating

Clean sparking plugs, test and replace as
required. The correct sparking plug gap is
030", The normal life of a sparking plug is
10,000 miles (16,000 kms.).

Clean the carbon off the underside of the
valve heads as well as off the top, using a blunt
scraper and finishing with a petrol-moistened rag.
Where the existing combustion head %ﬂ.ﬁket is to
be used again, carbon should be carefully removed
from both faces. A new gasker should normally
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be fitted. Grind the valves into their appropriate
seatings, the valves being numbered consecutively
from tront to rear. Where valve faces are badly
pitted, they should either be renewed or refaced.
No attempt should be made to grind the badly
pitted valve into its seating or this will be unduly
reduced.

When refacing valves, only sufficient metal
should be removed as is necessary to clean up
the valves, otherwise the valve edge will become
too thin and tend to curl in service. Where the
head thickness above the seat edge is less than
75" (1 mm.) the valve should be replaced.

Where valve seats are badly worn or pitted,
they should be re-cut with a seating cutter having
an included angle of 89°, utilizing a £ " pilot as
shown in Fig. 30. Where a valve seating has
become embedded in the cylinder head, as shown
in Fig. 31 it will become necessary to employ
first 2 15° cutter (Fig. 32) to provide a clearance
for the incoming and outgoing gases, following
this up with one of 444°. (Fig. 31 shows effect
of a sunken valve.)

When the necessity for re-cutting a valve
seating arises, it is important that the valve guides
are concentric with the valve seatings themselves,
In other words, where 2 valve guide is badly
worn it should be replaced before the seating is
re-cut.

The valve and valve guide data is given on
Page 3. (See also Page 52.)

Fig. 32. Use of 15" valve seating cutter to provide

clearance of gases

7

Showing the correct fitting position for the
cylinder head pgasket (Eng. Nos. V.i—
V.2g707E)

REASSEMBLY OF ENGINE

Having paid the requisite attentions to the
valves and their searings, the valves can be re-
assembled into the combustion head, tirst smear-
ing the valve stems with oil. In the cuse of the
onter springs, one end of these are close coiled as shown
in Fig. 6 and it is fﬂfam.rur that this end is fitted
against the eylinder head.

Before replacing the gasket on the cvlinder
face, the bottom face should be treated with
jointing compound and the upper face with
grease. The reason for the use of jointing
compound on the lower face only is to minimize
the possibility of sleeve movement when subse-
quent removal of the combustion head is carried
out, Where the gasker is not td be replaced, it
may be left in position on the cvlinder head
whilst decarbonizing the engine. Sleeve rerainer
may be fitted over the gasket.

When fitting the cylinder head gaskers to
units prior to Engine No. V.z9708, it is important
to use only Gasker Derail No. 56759 and to
position it with the word “ TOP * uppermost, as
shown in Fig. 335. A moditied gasker, having
two oil feed Iﬁo[ts, was introduced at the engine
number quoted and used in conjunction with a
modified fug ar the forward end to match that
used at the rear end for the oil feed hole. The
later gasket should be assembled with the
“ seamed ” side towards the cylinder head.

When refitting the cviinder head nuts,
tighten them up progressively and symmetrically
as indicated in Fig. 24. The tightness of the nuts
should be rechecked atter the engine has been
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horoughly warmed up and a further tightening
own carried out after a few days’ running of
ne car.

Before re-installing the rocker shaft, slacken
he lock nuts and screw back the adjusting
crews thus facilitating assembly.  When tizhtening
own the rocker pedestals, ensure that the valve eaps
re docating praperly on the valve stems, thus avoiding
warage  shown in Vig. 22, Provide for initial
whrication of valve cap ground faces with an oil can.

Adjust valve rocker clearances as described
n Page 21 and when reassembling rocker cover,
nsure that the cork washer is in good order,
eplacing it if doubt exists as to its condition.

The following is a list of the gaskets which
vill : 'mally be required when decarbonizing.

Detail No. No. off Item
Gr3iz I Cylinder head gasket.
(56759 before Eng. No. V.29708E).

Gosss Carburettor gasket.
57924 1 Exhaust pipe gasket.
6ozs6 2 Manifold gaskets.
56286 2 Sleeve gasiets (only re-

quired if sleeves are
withdrawn).

CRANKCASE VENTILATION
(Fig. 34) (Series I and early Series 11 Models)

Description.

Crankcase ventilation is of considerable im-
sortance if the maximum possible life is to be
sbtained from an engine. Such ventilation is
weessary to expel “ blow-by ¥ gases which
qonts ate and dilute the oil, create varnish’
leposits, give rise to corrosion, contribute to
:nzine fumes in the car’s body and eject into the
crankease particles of carbon and other foreign
TiAtter,

With the * Vanguard,” the depression in the
nduction manifold 1s employed to operate the
vstem.  This system depends on the main-
enance of a sealed engine which is provided by
sareful attention to oil sealing.

With this system a depression is created in
‘he crankcase by suction from the induction
nanifold. A short pipe connects an adaptor
ontaining a metering orifice, which adaptor is
crewed into the rocker cover with another
.daptor in the rocker cover induction manifold.

s a depression is created in the crankcase,
tis relieved by fltered air drawn through a
“ipe from a connection fitred in the carburettor
v stlencer as is shown in dingram in Fig, 34.

The ealibrarion of the metering oritice is of

28

paramount importance and should under no
circumsrances be tampered with after the car
leaves these works, The small pin in the orifice
is intended to keep the hole clear of carbon, ete.
Maintenance.

As previously stated, this system’s proper
working depends upon a sealed engine and for
this reason the oil seal in the timing cover and
that at the rear of the crankshaft must be properly
maintained.

It is further important, quite apart from the
question of oil leakage, that all joints should be
perfectly made and unions and connections
airtight.

Although it will become necessary to clear
the metering orifice and clean out accumulations
of carbon from time to time, this should not
often be required, and on such occasions when it
is done no attempt should be made to alter the
size of this orifice. '

Fig. 34. Showing cranl case ventilation system. (Eng,
MNo. V.r52,800 and early to Series IT only).
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OIL FILTER ASSEMBLY

Very early Models of the Vanguard employed
the Tecalemic Qil Filter Assembly, this Assembly,
however, was replaced fairly early in production
by the Fram Oil Cleaner which has now, in turn,
been replaced by the Purolator Micromic Filter.
Deails for all three of these arrangements are
given in this Manual. (See also Page 50.)

TECALEMIT OIL FILTER
(Eng. No. ViE—V311E)

Description (see Fig. 35).

A slightly different form of this filter has
been used for some years on various of our models
and an undeistanding of the operation of these
will cover the present assembly.

As already described under “ Lubrication,”
oil is forced from the annular space around the
oil pump driving shaft, through the filter assem-
bly. The oil entering the filter assembly passes
first over the relief valve orifice.
valve regulates the oil pressure and when a
pressure of 6o Ibs. per square inch is exceeded,
the ball leaves its seating and oil is returned to
the sump unfiltered until the pressure has
dropped appropriately.

The delivery ng oil from the pump will
increase with engine speed. At high engine
speeds the engine bearings will not require the
total output of the pump and thus cause back-
pressute, which is of sufficient magnitude to
operate the release valve, returning surplus oil to
the engine sump. The bulk of the oil passes
under pressure to the outside of the filter clernent,
which is located in a detachable container.

By the design of the cleaner, the oil has to
enter the element from its periphery, being
forced through the felt material of which it is
composed, and leaving sludge on its outer su rface.
The clean oil passes up the centre of the element,

assing round the annular space between centre

olt and bracket, finally leaving by a hole, which
is matched by another in the cylinder block,
which leads to the main oil gallery.

A spring-loaded balance valve is provided
on the uncﬁ-rside of the bracket above the
element, which is subject to the full pressure of
the oil entering the cleaner from the engine.
The slightly lower pressure of the clean oil
passing out of the filter element acts on the other
side of the valve and assists \he spring to keep
the valve on its scating, resisting the pressure of
the oil as it enters the cleaner prior to being
filtzred.  Thus all oil passing to the engine is

This relief.

forced through the element so long as this is not
clogged with dirt.

After some thousands of miles the flter
becomes clogged with dirt, thereby decreasing its
rorosity and Incressing the pressure required to

e Lk L

T ena g e

Fig. 35. Tecalemit filter employed on early models
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orce oil through it.  The result of this decrease
7 porosity is the lowering of the pressure of the
.irered oil.

With the progressive drop in pressure of the
itered oil a point is finally reached where the
ombined resistance offered by the by-pass valve
oring and the oil leaving the element is in-
atficient to balance the pressure of the incomin
'l bearing on the bottom face of the valve, an
te valve is lifted off its seat, allowing unfiltered
| to be fed direct to the engine.

As can be seen from the previous paragraph,
i¢ balance valve ensures that, even where the
nanging of the element is neglected, the engine
‘ill get some oil although this will be unfiltered.
[Taintenance of oil filter.

The maintenance of the oil filter is limited
» the periodic checking of the tightness of the
ur securing bolts, tha elimination of leakages if
ev occur and the changing of the flter cartridge
ach 10,000 miles.

1t is important when removing the filter bracket
«f packing washer for any reason to ensure that fhe
iking fs refitted so that oil boles are in corveet
lution fo those in cylinder block (see Fig. 36). IWith
¢ latest type of packing shown the correct assembly
fralproof.  (Sce also Page so.)

g. 36. Correct fitting: position for oil cleaner
packing washer. “The latest type of packing
the fitting of which is fool-proof, is inset

FRAM OIL AND ENGINE CLEANER—
TYPE FHMS.800 (Eng. No. V312E—
V89332E. Less V89283E—V8g294E)
Description,

The Fram oil cleaner differs from the
Tecalemit in that it is of the by-pass type. It is
necessary to understand clearly the precise
meaning of the word “ by-pass.” ~ The cleaner is

rovided with a restrictor by-pass which is shown
in Fig. 37, and is so arranged as to control the
quantity of oil actually filtered. The reason for
restricting the oil is to ensure that the oil which
is actually fltered is cleaned thoroughly and also
that the pressure drop in the filtered oil is not too

reat. The restriction, however, is so arranged
that the complete sump is filtered 1} times in an
hour at normal working temperature and a
pressure of Go lbs, per square inch. In this way
all the oil in the system is preserved in a
thoroughly clean condition,

The selection of size for the restrictor was
only made after numerous experiments, which
were carried out with a view to obtaining the
best possible results on actnal engines.

The cleaner contains a removable cartridge
element, which is filled with filtering media
consisting of closely packed cotton yarn treated
with triethanolomene, which latter substance
increases the absorbing qualities of the fabric
material contained by the element.

From Fig. 37 it will be observed that the oil
Eressurc release valve is contained in the filter

racket casting. The valve is of the spring
loaded ball type and is adjusted to blow off at
6o lbs. per square inch,

The operation of the cleaner is as follows :—

All the oil from the annular space around
the pump drive shaft (see previous remarks on
lubrication) enters at the * inlet allery, and as
long as the pressure of the oil is below 6o Ibs.
per square inch, a quantity of this oil lows around
the container and leaves the cleaner assembly via
the ** outlet  gallery, which can be clearly seen
in Fig. 37. A proportion of this oil, however,
flows through the cleaner and is admitted to the
“sump ” gallery through the restrictor, When
the speed of.the engine is such as to deliver oil
at a higher pressure than 6o lbs. per square inch,
the release valve opens and a certain amount of
oil is delivered to the sump through the same
port as the filtered oil. The amount of oil so
delivered is naturally a function of the pump
delivery pressure.

The cleaner is capable of withstanding very
high pressure without leaks, and tests have
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shown that a hydraulic pressure of 6oo to 8co Ibs,
per square inch is required before leakage occurs.
The main gasket is located in a recess so arranged
that when the body is forced into this recess by
the centre bolt, the gasket is fully trapped, thus
ensuring a very efficient joint.

RETURN TO
CRANKCASE
RESTRICTOR
KA FEED TO
: ::::: OIL GALLERY
05039 XK
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505 (KK
S %
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XTIl B <X
KX 1 81X

Fig. 37. Diagrammatic section of Fram filter

Maintenance attentions.

Under normal conditions, it has been found
that the cartridge will efficiently clean the oil for
a mileage of between 6,000 and 8,000. It should
be understood that this figure is an arbitrary one
and that the element need only be changed when
the oil becomes dirty. Our normal recom-
mendation for change of cartridge is 10,000
miles. When changing the element the following
procedure is recommended :—

1. Unscrew centre bolt at bottom of container
to free it from bracker casting.

2. Extract cartridge with top and bottom
sealing washers.

jL
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3. Remove spring and centre bolt and wipe
out cleaner body with a piece of fluffiess
cloth. Renew centre bolt gasket (provided
in carton with new cartridge). Refit centre
bolt and spring.

4. Fit new cartridge, ensuring that top sealing
washer is fitting snugly in recess provided in
top casting and also see that bottom sealing
washer is seated correctly. (Top of cartridge
can be identified by transfer.)

5. Refit body to bracket casting, Tighten
centre bolt, ensuring that body locates
squarely in cover casting and that centre
bolt gasket is fitting snugly in recess pro-
vided.

6. Ensure that joints are oiltight by running
engine for five minutes.

Particular care should be taken to ensure the
maintenance of an oiltight fit between the cleaner
body and cover casting.

It is scarcely necessary to point out the
necessity for absolute cleanliness when changing
the cartridge. The cleaner body should be
carefully inspected, and the various joint faces
cleaned before inserting the cartridge m the
container,

It is important that only the Fram C.8c0
cartridge should be used, and on no account
should a Tecalemit replacement ¢lement be fitted
to this cleaner. The cleaner under consideration
is of the by-pass type, whilst the Tecalemit is of
the full-low variety and the use of an element
intended for the latter type would cause an
excessive drop in pressure and result in no oil
cleaning whatever.

It is important to appreciate that top and
bottom sealing washers shown in Fig. 37 are of
vital importance to the efficient working of the
cleaner. If either of these two washers are faulty
they should, of course, be changed. It will be
seen from Fig. 37 that if either of the washers is
faulty, oil could conceivably reach the sump
without being filtered.

When the used cartridge is removed, it will
be saturated with oil and as removal will result
in the loss of approximately one pint, the sump
should be correspondingly topped up with new
oil. It is recommended, however, that the
engine oil should be renewed at the same time as
a new cartridge is fitted and hence the topping up
process becomes automatic.

WHEN REMOVING FILTER BRACKET
AND PACKING FOR ANY REASON, EN-
SURE CORRECT RELATION OF OIL
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10LES IN PACKING WITH THOSE IN

YLINDER BLOCK (SEE FIG. 36). WITH

-ATER PACKINGS CORRECT ASSEMBLY

5 AUTOMATIC.

-HE PUROLATOR “MICRONIC” OIL

ILTER. TYPE MF 510z, (Eng. No. V8g283E

-V89294E and V89333E and future)

The Purolator ¢ Micronic * Oil Filter consists

t a plastic impregnated paper  element ” which

smoves the finest particles of abrasive which

ievitably find their way into every engine. A

lter of this type will stop not only the smallest

ucron sized particles of abrasive, but ensures a

ntinuous supply of clean oil to the engine at

il times. The only attention which the flter

ceds is to see that the element is changed at

criods not exceeding 8,000 miles. It is essential
at this operation be carried out at the specified
sriods to ensure maximum filtration ; to renew

12 element proceed as follows —

t. Clean the outside of the filter casing,

2. Unscrew the centre bolt and remove the
flter casing and the element.

Note: The paper element, its perforated
outer cover and element rube form
a-complete element assembly,

Ensure that the top seal is retained in posi-

tion in the groove in the filter head.

. Withdraw the old element and clean the
inside of the filter casing.

. Insert a new element into the flter casing,

. Fit the filter casing and new element to the
head, ensuring that the spigot formed on the
head enters t%{: centre tube of the clement
squarely ; tighten the centre bolt only
sufficiently to ensure an ol tight joint,

- Run the engine for a few minutes and inspect
the filter for leaks. If leakage is noted
between the filter casing and the head, the
centre bolt must be unscrewed, and the
casing and element withdrawn, 2 new top
seal should then be fitted. If leakage
occurs at the bottom of the filter, withdraw
the casing and element, remove the circli
from the centre bolt and withdraw the bolt
from the casing, collect the element support,
bolt seal, washer and spring. Fase the
remaining seal out of the bottom of the
casing and fit a new seal in its place. Insert
the centre bolt and fit the spring, the washer,
2 new bolt seal and the element support onto
the part; fit circlip into its groove in the
bolt. Place the ef::ment inside the casin

and offer up the assembly to the flter hea ;

screw the centre bolt home.,

iz

A certain quantity of oil will be lost due to
the removal c:? the filter casing and the sump
should be topped up after assembly of the filter.

The filter casing should not be disturbed
until element renewal is required, to do so invites
the hazard that the accumulated dirt on the out-
side of the filter may be allowed to contaminate
the inside and thus be carried into the bearings
when the engine is re-started.

If at any time the entire filter unit is removed
from the crankease, take great care to fit the joint
washer correctly, otherwise damage will be caused
when next the engine is starred, through the
“ blanking-off " of the oil passages. It is advis-
able to fit the washer to the crankcase and ensure
that the holes in the washer match those in the
crankease before fitting the filter unit.

IMPORTANT, h

Do not attempt to re-set the pressure relief
valve which is incorporated in the filter head,
this is the main engine pressure relief valve and
is set by the vehicle manufacturers to a pre-

determined figure,

OIL CIRCULATION KNOCK..

As a result of a certain number of complaints
of this description, with early Models, it was
decided to modify the take off for the oil pressure
gauge. This modification was advised in our
Service Bulletins No. V.52G, copies of which may
be had from our Service Department, upon
application.

DIFFICULT STARTING OF ENGINE,

1. Insufficient fuel due to ;(—

(a) Empty petrol tank. :

(b) Restricted pipe line from tank.

(c) Dirty petrol pump filter,

(d) Petrol pump not working properly.

) Choked carburettor jets, :

Incorrect carburettor level.
Incorrect jet setting. Refer to
*“ General Data ” Section. -
leaks to the induction system due to :—
Loose nuts on carburettor and induction
manifold or distorted flanges.
Defective manifold or carburettor
gaskets. ~
Leakage around crankcase ventilation
adaptor in induction manifold.
Cracked induction manifold,
Worn throttle valve spindle andfor
bearing point in carburettor body.
Worn valve guides,

o

Page 1

(d)
()

(£
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Unsatisfactory grade or condition of petrol,

particularly during cold weather.

Overdosing with petrol owing to injudicious

use of strangler control or trying to start

engine with sparking plug porcelains covered

with moisture.

Defects in the electrical system as follows :—

(a) Battery condition poor or this requires

charging (see remarks under * Battery ™
in Electrical Section).

(b) Incorrect ignition timing.

(c) Weak or “ earthed ” condenser.

(d) Incorrectly adjusted or dirty and pitted

contact breaker points (see Electrical

Section).

Sticking contact breaker arm due to

seizure, weak or broken springs. Breaker

arm ‘‘ earthed.”

(f) * Earthed ” low tension
distributor head.

(g) Poor ignition switch contacts.

(¢)

termindal on

Secondary circuit.

Poor contact between high tension

terminals and sparking plugs.

Faulty insulation of higﬁ tension cables.

Defective high tension coil.

Moisture on distributor cover or leaks

due to cracks.

Unsuitable sparking plug or incorrect

setting of electrodes ((o32").

Plug porcelains cracked or coated with

moisture,

Corroded rotor contact or distributor

segments. * Earthed ” rotor.

Carbon brush for distributor to coil

cable missing, damaged or stuck.

Starter motor in poor condition (see

“ Srarter Motor ”* under Elecrrical

System).

(j) Starter motor switch not operating
properly.

Starter motor pinion not engaging frecly

with flywheel ring and sticking in this gear.

Too heavy grade of engine or gearbox oll,

preventing proper turning over of engine

(see 0il recommendations).

Engine compression poor owing to

(a) Loose sparking plugs or defective plug
C/A washers.

(b) Damaged or improperly fitted cylinder
head gasket.

(c) Valves require regrinding andfor re-

facing. Valve seatings require attention

(see Page 206).

(£)
(&)
(h)
(i)

?
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1o,

L.

1.

9.
10.
11.
12.
13,
14.

(d) Weak or broken valve springs causing
partially sticking valves.

(¢) Bent valve stems.

(f) Incorrect valve rocker clearances (see
Page z21).

(g) Piston rings broken, stuck or worn.

Water in cylinders due to poor cylinder head

gasket or cracked cylinder block.

Initial tightness of engine due to recent

overhaul. Such stiffness can also be ex-

plained by improper lubrication of unit.

Incorrect valve timing (see Pages 21 and 22).

ENGINE POWER POOR

Lack of compression due to following :—

(a) Valves not closing properly due to

inadequate wvalve rocker clearance (see

Page 21).

Sticking valves due to stem deposits,

broken heads or bent stems, and in-

sufficient guide clearances.

Weak or broken valve springs.

Valve faces andfor seating in poor

condition.

Worn or damaged cylinder bores, pistons

and rings.

Piston rings improperly gapped and

slack in piston %:ncrvcs.

(g) Faulty cylinder head gasket or incorrect

part.

(h) Sparking plug copper and asbestos
washers detective.

Improper ignition timing.

Poor carburation.

Dirty filter reducing weight of mixture

available.

Throttle valve not opening fully, owing to

faulty adjustment of linkage.

Petrol pump not operating properly (see

Fuel System).

Exhaust system clogged with carbon

causing back-pressure.

Engine overheating.

Pre-ignition, ;

Tight pistons andfor engine bearings.-

Clatch slip.

Tight wheel bearings and transmission.

Brake drag. g

Unsuitable back axle reduction gear or

oversize tyres, indicating adjustments made

outside this factory.

Incorrect valve timing (see Pages z1 and z2).

Speedometer not :mﬁing correctly.

(b)

(<)
(d)
(¢)

]

and
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Fig. 38. Purolator * Micronic™ oil filter, type MF. jr1o2
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ENGINE MISFIRES AT LOW SPEED AND
WHEN IDLING

The following possible causes for the
difficulty should be investigated :—

1. Incorrect carburettor level,

2. Partially restricted main jet or pilor and its
air bleed.

3. Alr leaks due to badly made joints in
carburettor or in its attachment to the
induction manifold.

4. Badly fitting throttle valve andjor spindle.

5. Alr leaks due to badly made manifold joints
and defect in crankcase ventilator valve in
manifold.

6. Cracked induction manifold.

7. Electrical leakages due to insulation failures.

8. Defective ignition coil.

9. Defects in sparking plugs.

10. Poor engine compressions.

11. Alr leaks around inlet valves due to worn
guides.
12. Incorrect contact breaker gap and bad

condition of points.

ENGINE NOISES

Main bearing knock.

Main bearing knock can usually be identified
by its dull heavy metallic sound which increases
in frequency as the engine speed and load rises.
A bearing knock is also particularly noticeable
when the engine is running very slowly and
consequently unevenly and is more pronounced
with an advanced ignition than when this is
retarded.

When main bearing knock is experienced, it

can be explained by one of the following, and .

should be treated accordingly :—
1. Excessive bearing clearance (see Page 1).
2. Worn crankshaft journal and/or bearings.
3. Insufficient oil.
4. Low oll pressure.
5 Unsuimbfe grade of oil or badly diluted

supply,
Crankshaft end float.

Where a knock is being caused by the
development of end float, it will be found to be
most noticeable when the engine is running at
idling speeds. The knock caused by crankshaft
end float will be found to be eliminated by
operations of the clutch pedal,

Big end bearing knock.

A big end bearing knock is a lighter thud

than that experienced with a loose main bearing,
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being evident with the engine idling and increas-
ing when the engine speed is increased somewhar,
A big end bearing knock will probably be found
most noticeable at speed corresponding o
30 m.p.h. (48 km.p.h.). '

" The best test tor a big end knock is to detach
a icad from each sparking plug in turn, curting
out and reconnecting this whilst flicking open
the throttle. On reconnection of lead, a light
thud should be heard with the evlinder where
bearing slackness or connecring rod misalignment
exists and can be investigated accordingly. The
following causes for big end bearing knock
should be investigated :—

1. Excessive bearing clearance {sce Page 1).
Worn crankshatt journal and or bearings.
Insutficient oil.

Low oil pressure.
Unsuitable grade of oil or badlv dilured
supply.

Piston knock.

Piston * slap ™ can Frequently be cur our by
“shorting ” the sparking plug relating to the
cylinder concerned, but not in every case,

The best method ot locating the offending
cylinder is to engage a gear, and with the hand-
brake hard on, just-ler the clueeh in suthciently
to apply a load with the engine running at fast
idling speed. By detaching a sparking plug lead
and thus purting the cvlinder concerned out of
action, it is usually possible to cur out the knock
on the offending cvlinder,

Piston slap will increase with the application
of load up to approximately 30 n.p.h. (48 im.p.h.j
and only 1n very bad cases does it continue to be
audible over that speed. In some cases piston
slap will be evident when the engine is started up
from cold, but disappears as the engine becomes
warm. In such cases, ir is not suggested that
any adjustments are necessary.

The following causes tor piston and ring
noise should be investigated :—

1. Excessive piston clearance (sce Page 2 for
dimensions and clearances) due to wear on
pistons and sleeves or an unsuitable replace-
ment patt in use,

. Connecting rod misalignment.

3. Piston or rings striking ridge at iop of sleeve
after fitting a replacement. Such ridges
should always be removed before frting
new parts,

4. Collapsed pistons,

Broken pisron rings or excessive clearance
in grooves.

e
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Connecting rod small end knocks.

As the gudgeon pin with this model is able
1o float in tﬁé piston and the bearing, a knock
may arise owing to slackness in the small end
bush or the piston bosses, The knock will make
iself heard either under idling conditions or at
road speeds between 20-30 m.p.h. (32-48 km.p.h.),
To test for a gudgeon pin knock, cut out
cach cylinder in turn by disconnecting leads.
The offending gudgeon pin will be identified by
the fact that a double knock is caused when
disconnecting the plug lead referring to the
offending cylinder,
In complaints of this nature, the following
possible causes should be examined :—
1. Gudgeon pin slack in connecting rod bush
Or piston bosses (see Page 2z for gudgeon
in clearance).
2, Misalignment of connecting rod allowing
connecting rod bush to foul piston bosses.
3+ A tight gudgeon pin will cause piston slap.

Noisy valve rockets or tappets.

Noise due to valve rockers may be identified
tairly easily owing to the fact that as these are
operated by the camshaft, which revolves at half
engine speed, it will occur at a lower engine
speed that most of the other engine noises.
Valve rocker noise has a characteristic clicking
sound which increases in volume as the engine
speed rises,

Where wvalve rocker noise is caused by
excessive clearance, it can be eliminated by the
‘nsertion of a feeler gauge between the stem of
the valve and outer spring cap, in the recess
provided for checking clearances, with the engine
idling, Where this complaint is experienced, and
is found to be caused by incorrect rocker
clearances, the rockers should be adjusted as
indicated on Page 21.

Push rod noise may be caused by worn or
rough rocker ball pins and push rod cups.

Worn cams and tappet faces can give rise to
noise which will, of coutse, occur at half engine
speed.

Ignition knock.

An ignition knock causes a metallic ringing
sound, usually occurring when the engine is
labouring or accelerating. It can also be caused
by over-heating.

Ignition knocks can be caused ecither by
detonation or pre-ignition. Detonation is caused
by a rapid rise in pressure in the explosive
mixture, this causing the last portion of the charge

in the cylinder to be spontaneously ignited,
resulting in this striking the cylinder wall with a
ringing sound, this noise being the familiar
“ pinking,” well known to motorists. Pre-
ignition may arise as 2 result of detonation owing
to the heat generated thereby, but may also be
caused by sharp edges or points in the combustion
space and wlgcre it arises should be treated
accordingly.
Where ignition knock is experienced, the

following possible causes should be investigated :

1. Excessive carbon in combustion spaces.

2. Too early an ignition timing.

3. Faulty automatic advance and retard mech-

anism due to incorrect or weak centrifugal
control springs.

4. Incorrect or faulty sparking plugs causing

‘incandescence.

5. Sharp edges or pockets in combustion space,

6. Hot engine valves due to incorrect seating
width, insufficient valve rocker clearances,
unsuitable valve material, or valve edges
thinned excessively by refacing.

7. Engine overheating.

8. Unsatisfactory state or grade of fuel.

9. Too weak a carburettor mixture, causing
delayed combustion and consequently over-
heating,

Engine popping back into carburettor,

It is in order that with a cold engine popping
back into the carburcttor should sometimes
occur, but this should cease when the engine
reaches normal working temperature, If back
fiing persists in spite of warming up, the
following possible causes should be investi-
gated :—

1. Incorrect ignition timing (see Page 24).

2, Valves not seating properly, particularly the
inlet ones.

Valve timing incorrect.

Pre-ignition due to various causes.

Too weak a mixture or a very rich one.

Air leaks into induction system, giving rise
to a weak mixture.

Defective cylinder head gasket.

Poor quality fuel.

Incorrect wiring of sparking plugs.

Centrifugal advance and retard mechanism
not functioning properly,
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EXCESSIVE ENGINE OIL
CONSUMPTION

Excessive oil consumption is usually asso-
ciated with a generally dilapidated engine, but
can, of course, arise as a result of external leakages
and due to other factors with comparatively new
engines. (See also Page 51.)

Where an engine is actually burning too
much oil it will be indicated by the emission of
bluish grey smoke from the exhaust when the
engine is ** raced > up after a period of idling.

If excessive oil consumption is established
before commencing to dismantle the engine, a
check for external leakage should be carried out.
This check can be conveniently carried out by
spreading paper on the garage floor underneath
the forward part of the car and running the engine
for a few minutes at fast idling speed. In this
way it will be possible to locate the position of
serious leaks which, without the engine running,
otherwise would not be evident.

The following possible causes of excessive
oil consumption are recommended for attention
as HEEI".SS'E.I'}" o

External leakages caused by one or more of

the following :—

7/ (a) Poor sump packing or cracked pressing.

" (b) Flanged face of sump not true,

~ (¢) Drain plug loose or defective plug
gasket.

« (d) Defective filter bracket packing or loose
securing bolts or poor joint faces.

- () Timing cover oil seal defective.

7 (f) Rear oil seal defective or badly fitted.

1.

. (g) Poor timing cover gasket or loose
securing bolts, Cracked timing cover.
~ (h) Valve rocker cover gasket defective or
. (i) Petrol pump insecurely mounted or
defective packing.
Defective front engine plate packing or
~ (k) Qil pressure gauge pipe line leaking.
« (I) Leakage round camshaft welch plug,
' 2. Unsuitable grade of oil being used or
~ 3. Employment of too high an oil level,
4. Excessive oil pressure.
~ 5. Arduous driving conditions,
incorrect replacement or wear in sleeves and
on part itself.
7. Worn or damaged piston rings.

distorted flanged face,
~ () D
joint faces.
excessive dilution of this,
6. Excessive piston clearances in sleeves due to
8. Piston rings stuck in grooves.
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9. Excessive vertical movement of piston :in%s
in grooves due to wear or unsuitable

replacements.

10. Insufficient piston ring end gap (see Page 2).
11, Piston rings exercising insufficient radial
: pressure.

12. Excessive diameter and axial clearance due
to wear associated with the possibility of
oval and worn crankpins,

13. Excessive diameter clearance in main bear-
ings andfor worn journals (sce Page 1 for
dimensions and clearances).

14. Excessively high crankcase temperatures.

Low oil pressure,

The correct oil pressure is 40-6o lbs. per
square inch for top gear for road speeds between
jo-40 m.p.h. (48-64 km.p.h.). With complaints
of low oil pressure the following possible causes
should be investigated :—

Insufficient oil in engine sump.

2, Use of an unsatisfactory grade of oil.

. Qil supply badly diluted.

Suction oil filter restricted owing to dirty
sump oil,

Qil release valve out of adjustment.

Dirt or grit on release valve seating.

Broken or weak release valve spring.

Oil pump packing defective or unit securing
nuts loose.

Badly worn and damaged oil pump rotors or
spindle shaft.

Loose external oil filter bracket or defective
packing washer ; poor joint faces.

Loose connections on pressure gauge pipe
or defective pipe line and/or flexible connec-
tions.

Worn engine bearings andfor crankshaft
journals and pins.

13. Incorrect oil pressure gauge.

ofh tard

b

1z,

High oil pressure,

I.
2,

Use of too heavy a grade of oil.

Faulty adjustment of oil pressure gauge,
stuck oil pressure release valve or too heavy
a relief valve spring. '

3. Faulty oil pressure gauge.

MISCELLANEOUS ENGINE NOISES

A number of engine knocks and noises will
be experienced which are not covered in this
manual, as it is obviously impossible to predict
all the possible causes for complaint 1n this
connection.
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In view of the possibility of elusive knocks

ind noises being experienced with an engine
unit, the wise repairer will have some form of
sound detector available to assist in the location
of such sounds.

REMOVAL OF ENGINE

Removal of the engine from the car should

be carried out in the following manner :—

1.

2.

Fa

o

s

Remove front carpets. Disconnect one lead
from accumulator to break electrical circuit,
Disconnect thermometer capillary tube from
engine, and petrol pipe from pump. Detach
heater connections where fitted. )

. Withdraw the 19 setscrews and the 5 which

secure pedal plates, after first disconnectin
the dipper switch from the toe-board ang
likewise the wire fitted to the throttle lever,
The removal of the floor pressing requires
detachment of seat frame from runners by
removal of six nuts and withdrawal of four
bolts securing seat adjuster. The withdrawal

_will be best arranged by pushing the front

of this pressing downwards and raising the
rear subsequently manipulating it past the
brake and clutch pedals.

Detach the six bolts (three on each of two
brackets) which secure the bonnet to the
hinge mechanism and remove the assembly.

. Disconnect top and bottom water hose

connections, the three bolts on each side
flange of radiator block and lift out assembly,
Detach propellor shaft from gearbox flange

by removing four bolts and Simmonds

self-locking nuts.
Disconnect speedometer cable from gearbox
by unscrewing knurled collar,
Disconnect the two change speed operating
shafts from their attachment to the selector
levers, by withdmwin% the two bolts from
each extremity of the * T shaped flanges,
and then push these shafts outwards towards
the chassis frame to provide clearance,

Disconnect clutch rods from their attach-

ment to the levers on the clutch housing and

tie them together out of the way.

Remove front section of the exhaust down-
ipe by detachment of four nuts on the
ange joint and the pinch bolt gripping the

rear end of the pipe.

Withdraw the two bolts securing the exten-

sion flanged bracket to the rubber mounting

on the chassis cross member,

Remove the two engine bearer bolts, one on

18

13.
14.

Ia.

. Detach the clutch housin

each side member bracket (" A/F spanner),
and detach earthing wire.

Remove starter motor.

Remove the engine by employment of a
double sling, one round the fan pulley and
the other round the back of the unit as shown
in Fig. 39. Alternatively, employ lifting
bracket as illustrated by Fig. 40 after removal
of rocker cover. The removal of the engine
and gearbox will require a certain amount
of manipulation if overloading of the gear-
box extension, by its pressure on the cross
member, is to be avoided when lifting, as it is
necessary to clear body details. The removal
of the engine will be facilitated by raising
the back of the car from floor level. A
suitable lifting bracket, as shown in Fig. 40
may be obtained from Messs. V., L.
Churchill & Co.

TO DISMANTLE ENGINE.

and then with-
draw the clutch from the flywheel after
removal of the six }” A/F headed setscrews.
Remove starter motor where still Grred—
after withdrawal of two §” bolts (" A/F),
Remove the flywheel by complete with-
drawal of two of the four §" A[F headed
setscrews and partial slackening of the other
two and employment of two levers as shown
in Fig. 41.

- Remove air filter and two brackets by which

it is attached to the rocker cover and
block,

Remove carburettor and composition pack-
ing by detachment of two " nuts (}” A/F)
and spring washers, after detachment of
suction pipe.

Detach fuel pump and packing after removal
of two " setscrews (3" E&.,?F) and spring
washers,

Remove crankcase ventilator adaptor from
cylinder block -and that screwed into induc-
tion manifold.

Withdraw rocker cover and gasket after
removal of two self-locking nuts (3" A/F),

cylinder

‘two fibre and two, plain washers,
. Remove coil and high and low tension leads

from distributor.

Remove sparking plugs after detachment of
distributor leads. :

Remove distributor complete with cover and
sparking plug leads by removal of suction
pipe and two nuts (§" A/F) and spring
washers. Do not slacken clamp bolt so that
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Fig, 19. Correct Pnsitiun of sling for engine lifring
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ignition timing may be preserved for re-
assembly, which can be arranged owing to
the offsetting of driving dogs (see instruc-
tions on Page 14 for reassembly).

Remove distributor drive shaft and helical
drive gear.

Remove thermostat assembly, hose pipe and
thermostat packing after wi_thu:ifrsmvs.liJ of two
nuts (3" A/F).

Remove water pump amd packing atter
withdrawal of three §” bolts, with &" A/F
heads.

Withdraw inlet and exhaust manifolds and
gaskets after removal of eight nuts (" AJF),
and two boles (" A/F).

Remove oil filter assembly and packing after
withdrawal of four bn?;s 3" A/F), and
pressure pipe.

Withdraw gynamﬂ and bracket after removal
of three setscrews and one bolt (3" AJF).

Remove dynamo pedestal (}" A/F and §”

AJF nut).,

Remove starter dog nut and handle guide
and fan pulley after disrngnging tabwasher
and unscrewing with a 15" A/F open-ended
spanner. ‘The fan jlmilt}' can be exrracted
with Churchill Tool No. 6312 with “V "
shaped claws, as shown in Fig. 21 for fan
extension. Note the shims between crank-
shaft sprocket for gear alignment and those
between megaphone attachment and tab-
washer for starting handle relation to
compression.

i9
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Remove timing cover with chain tensioner
and cover packing. ‘The chain tensioner
can be removed if necessary after withdrawal
of split pin and distance washer.

The oil seal may be removed from the timing
cover if the necessity to replace this arises,
noting the inward position of the lip of the
seal for replacement.

Note the radial scribed markings on the face
of the camshaft and crankshaft timing wheels,
when No. 1 is on T.D.C. of the firing stroke.
These markings, when produced in both
directions, should pass through the centre of
each wheel. A centre punch mark is made
on the face of the camshaft wheel adjacent
to a similar marking made on the end of the
camshaft through a setscrew hole. If these
markings are matched up on reassembly, the
correct valve timing will be ensured, ” The
appropriate markings are shown in Fig, 19.

Remove camshaft timing wheel and timing
chain after withdrawing two setscrews with
3" A/F spanner, and also tap off crankshaft
timing wheel and place aside shims for
reassembly of latter wheel.

Withdraw the two Woodruff kevs from
crankshaft. )

Remove rocker shaft assembly and push rods
after unscrewing four 1" AJF nuts securing
pedestal brackets, _

Remove the combustion head after with-
drawal of the ten {1" A/F nuts afterwards
removing studs. )

Remove the eight tappets.

Withdraw engine sump and packing after
removal of nineteen " setscrews emploving
a 4" AJF spanner. '
Remove camshaft flanged front bearing by
withdrawal of two " setscrews emploving
a 3" AJF spanner, and extract camshafr.”
Remove two halves of rear oil retainer by
withdrawal of the eight 1 setscrews (%"
A(F spanner).

Withdraw pump assembly after removal of
three {§" A/F nuts and spring washers.
Remove front engine plate and packing after
withdrawal of four " setscrews and spring
washers with 2 " AJF spanner. )
Remove three bearing caps with bottom
halves of precision type bearings and thrust
washers after unlocking tabwashers and -
unscrewing six 3" setscrews with §£* A/F
spanner.
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Figfm 40. Removing engine unit with apecial lifting hook. The asterisks show the points which
‘necessitate the angle of tilt for withdrawal,

. Withdraw pistons and connecting rod assem-

blies with cylinder sleeves after removing the
big end bearing cap securing setscrews
employing a " A/F spanner.” The eight
bushings for the connecting rod bolts
should be put aside for reassembly into the
rods with the caps when the sleeves have
been withdrawn from the engine to avoid
their being mislaid.

Remove top halves of main bearings and
crankshaft. Note relation of numbers on
bearing caps with those punched on the
cylinder block face,

ASSEMBLY OF ENGINE
1e following procedure should be adopted :—

4o

1.

1.

Having ensured that the aluminium core
plugs at each end of the oil gallery are in
position and in good order, and the welch
plug at the rear end of the camshaft is
similarly fitted, fit the upper halves of the
main bearing shells,

Shellac face for top half of oil seal and install.
Drop the crankshaft into position on the
bearings, threading the two bottom halves
of ‘the thrust washers into position on each
side of the centre main bearing housing,
Note lotation of bearing cap numbers in
relation to those on cylinder block flange
as shown in Fig, 42.

Shellac bottom half of rear oil seal and install
with rear bearing cap.  (See also Page 51.)
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Fig. 41. Method for removal of Aywheel
Ensure that the two halves of the seal make
a proper joint at each extrémity, end fit flush
with the cylinder block face. (Nut torque
8-10 lbs.jft.)

_Fit the other two bearing caps with the

bottom halves of the thrust washers located
on each side of the centre cap.

Secure the three bearing caps with }" set-
screws and spring washers ($” A/F spanner
required). Nut torque go-1oo Ibs.fft.)

Check end foat in crankshaft and ensure that
this is .co4” to .co6”, selecting thrust
washers where necessary to ensure the
requisite float, or alternatively rubbing the
steel back down on a piece of emery cloth
placed on a surface plate to provide the
necessary end clearance.

Fit front main bearing sealing block and
filling pieces, using jointing compound
liberally to ensure oil tightness. Tighten up
the two round-headed { " setscrews utilizing
a substantial screwdriver, or better still, the
proper tool prepared by Messrs, V. L.
Churchill & Co. and illustrated elsewhere in
this manual. Ensure flush relation of sealing
block with cylinder face.

Force felt strips into the recess on either side
of rear main bearing housing and apply
jointing compound to these annular recesses.
A special punch, with a blunt nose and about
14" square in section, can be conveniently

41

" iF,

IZ.

13.

14.

Ij.

used for the driving these felts into position.
It will be found that about eight pieces of
$" length x " section felt will be required
to fill each recess. (See also Page s1.)

Assemble pistons on to connecting rods in
such a way that the split portion of the piston
skirt faces towards the cap side of the rod
(see Fig. 3). The connecting rod and
piston assembly should then be fitted into
the respective cylinder sleeves, utilizing a
iston slipper for the purpose. The centre
inc of the connecting rod cap should be in
diametrical relation to an opposed pair of
flats on each cylinder sleeve upper fange.
All roughness should be removed from the
cylinder liner spigot faces and after wiping.
these clean they should be lightly coated -
with jointing compound for the spleétete—"
packings. Position the two packings in tne
cylinder block.
Having fitted the figure of eight packings, the
cylinder sleeves with the piston and con rod
assemblies in position should be fitted info
the cylinder block so that the con rods line
uF with the caps towards the camshaft side
of the engine, thus placing the spliraway from
the point of maximum thrust. [t will be seen
that there are two positions in which the
sleeves can be fitted, pairs of flats being pro-
vided at go®, thus, atter a period of service,
an alternative position of a liner may be
Ermrided to deal with piston slap, caused
y light wear,
It is particularly important that after fitting
the sleeves into the cylinder block, the
engine should not be turned until some
method has been emjlalo}rc:d to prevent the
sleeves moving in relation to the cylinder
when the engine-is turned. This can be
done by employing two special rerainers
manufactured for this purpose by Messrs, V.
L. Churchill & Co. Hs(tc Fig. zo0). 1If this
precaution is ‘not taken and the engine
rotated, the liners will rise from their
contact with the figure of eight packings and
in most cases damage these joints. A
worthwhile precaution is the application of
jointing compound to the underside of the
figure of eight packing.
Fit bearing caps with the bottom half of the
shells to the respective rods (the bearing
caps, if previous instructions have been
regarded, will face to the right of the engine,
viewed from the front end of this unit.) Fit
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Fig. 42. Showing bearing cap and cylinder block markings

locking plates to setscrews (& " A/F spanner
Nur togr_quts 42-46 lbs.[ft. (% i )
Fit front engine plate packing, utilizing
jointing compound. The plate is located by
two " dowels and secured by four+g " set-
screws and spring washers (3" A/F spanner),
Fit oil pump assembly, securing wih three
stads and nuts, locked by spring washers
3" A/F spanner).

Fit two oll seal retainers on the rear of the
cylinder block with the ei%hl: 1" setscrews
and spring washers {{F” A/[F spanner;.

Fit dowel in crankshatt having regard to the
markings on the flywheel.

Fit flywheel on to crankshaft spigot so that
the arrow marking on its periphery lines up
with the centre of the cylinder block at
12 o’clock above the assembly when Nos. 1
and 4 pistons are T.D.C. In production,
another marking 180° from the arrow is
made, and indicates naturally the “top
dead ™ position of the other two cylinders.
The flywheel should be secured, utilizing the
four §" setscrews and spring washers for the
purpose (" A[F spanner;.

Fit camshaft and flanged front bearing into |

cylinder block,

Fit engine sump and packing, securing with
17—+ " bolts (" A/F spanner). The short
bolt should be fitted into front sealing block.
Install the eight hollow tappets.

42

24,

25.
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27.

28.

29.
30.

L\ in correct relation;

Fit the 10 combustion head studs which are
% N.F. at one end and N.C. at the other
(the coarse threaded end is serewed into the
cylinder block). Take ¢are not to apply too
great a leverage to studs when driving these
tritor cylinder block, in particular the second
pair of tapped holes from the rear are rather
susceptible to damage if this precaution is
not regarded.

Fit crankshaft timing whéel with necessary
shims to align.

Fit camshaft wheel temporarily in position,
partially tightening the two " setscrews
which are pmvidtg (" AJF spanner),

Fit combustion head, having ground the
valves in and replacing any damaged valves
or springs. Tighten up cylinder head nuts
symmetrically (4" A/F spanner) as indicated
in Fig. 24.

Fit push rods and rocker shaft, taking care
not to damage rocker shaft when fitting or
to bend push rods by misplacement of outer
or rocker spring caps as shown in Fig. 22.
Set tappet clearance to ,010” on inlet and
012" on exhaust.

Where timing wheel markings are present,
in order to set the valve timing it is only
necessary to align the radially scribed lines
on the faces of the two chain wheels and to
turn camshaft until centre punch marks are
In the absence of such
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markings, the procedure suggested in the
next two operations should be adopted,
Set both rockers to .014” on No. 1 and 4
cylinders, with the outer springs removed,
turn camshaft round with the chain removed
until the inlet and exhaust valves on No. 1
cylinder are at the point of balance or, in
other words, the inlet valve is just opening
and the exhaust closing. Next turn engine
to T.D.C. on No. 1 cylinder, judging this
position by the relation of the arrow on the
Hywheel periphery with the mark on the
cylinder hlm:E at 12 o'clock. (Where the
engine is in chassis frame, use the hole in
the crank shaft pulley and the pointer on
the timing cover to find T.D.C.) Fit the
timing chain around the crankshaft and cam-
shaft chain wheels in such a2 manner to
allow a pair of setscrew holes in the camshaft
wheel to line up with a corresponding pair
in the camshaft keeping the driving side of
the chain tight. It will be necessary to
experiment with the two ﬁairs of setscrew
holes provided in the camshaft wheel.
second pair of holes, providing a half tooth
adjustment whilst turning the wheel back to
front, will allow a }” tooth range of variation.
Fit camshaft timing wheel, securing two
setscrews with }° i}'F spanner (see Valve
Timing on Page z21). Tightening torque
24-26 lbs./ft.
Having set the timing as detailed in the
previous operation, place engine on T.D.C.
on No. 1 cylinder (nearest water pump) with
both valves closed, /.., firing point. Take
straight edge and lay this across faces of the
two timing sprockets and scribe a line
radially across faces of these two gears, thus
roviding the necessary timing marks for
uture repairs. To ensure correct position-
ing of the camshaft for future rming
operations, make a centre punch mark on the
end of the camshaft through a setscrew hole
and similarly mark the face of the camshaft
wheel adjacently, Having set the valve
timing and marked the gears, the outer valve
springs should be re-installed, taking suirable
steps to avoid push rod damage. DO NOT
FORGET TO RESET ROCKER CLEAR-
ANCES TO WORKING CLEARANCE
OF 010" FOR INLET AND .012" FOR
EXHAUST. PROVIDE FOR INITIAL
LUBRICATION OF VALVE CAPS BY
USE OF OIL CAN.
Fit the Woodruffe key for the fan pulley.

The .
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Centralization of timing cover is ensured by
two dowel pegs. Ensure the condition of
the oil seal which is fitted with leather lip
inwards towards the centre of engine,

Fit timing chain tensioner, distance washer
and split pin, lock tabwasher on camshaft
timing wheel. Fit timing cover joint washer,
timing cover and bolt in position,

Fit tabwasher and starter dog, secure with
dog lock tabwasher., Fit shims between
tabwasher and dog nut to provide relation
to cylinder compressions.

Fit dynamo bracket and dynamo.

Fit fuel pump washer and fuel pump.

Fit oil filter washer, filter unit and oil
pressure pipe. Bolt oil pressure gauge pipe
in position. )

Fit inlet and exhaust manifold washers. Fit
manifolds. Tighten up.

Fit paper washer and water pump.

Fit thermostat washer, body and hose pipe.
Fit distributor drive shaf: and clamp$ and
time ignition regarding the offset on the
distributor dogs (see Fig. 10).

Set timing as detailed previously, placing
engine on T.D.C. No. 1 cylinder both valves
closed. Check distributor points gap which
should be .010" to .12" fully opened. Having
ensured the correct gap, which is important
to give correct timing, rotate distributor in
opposite direction until points just begin to
separate with rotor arm opposite No. 1
segment on distributor cover. With the
timing correctly set at T.D.C. and the oil
pump E[Pil‘al gear properly meshed with the
camshatt, the rotor arm should be pointing
to No. 1 sparking plug (the plug nearest
the radiator)., Tighten up clamp bolt and
test car on road, advancing ignition as far as
possible consistent with freedom from pink-
ing. (See Electrical Section for High Lift
Cam.)

. Fit sparking plugs and connect leads from

distributor,

. Fit coil and H.T. lead to distributor.

Fit crankcase ventilator adaptor in rocker
cover, ;
Fit rocker cover, washer and cover.

. Couple ventilator pipe and rocker cover to

adaptor in manifold.

Fit carburettor and return spring and bracket.
Fit clurch assembly -

Fit air cleaner clips and air cleaner brackets
and air cleaner. Do nor finally tighten cleaner
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bracket and nuts until cleaner has been
mounted on carburettor to avoid damage to
this component due to slight misalignment,
‘2. Fit ventlator pipe from sump to rear of
air cleaner.
5. Fit gearbox.

GENERAL MAINTENANCE HINTS

If a car is to give a good performance and
ne maximum efficiency and economy is to be
‘btained, there are certain points with regard to
ne engine and its ancillaries which should be
vatched and these are set out below. These
ttentions should be dealt with in accordance
vith the day-by-day mileage. For average
notoring six monthly inspections are recom-
nended.

ingine compression.

An engine which lacks compression cannot
.evelop its proper power and a periodic test of
ompression should therefore be carried out by
ither employing a proper comptession gauge,
r alternatively judging this by manual means
vith the starting handle. Cylinder compressions
hould be equal and if there is an appreciable
ifference in these, steps to investigate—such
:auses as poorly seated valves, broken or weak
alve springs, sticking wvalves, impraptr rocker
djustment (these should be .010” inlet and
o12%exhaustcold), worn pistons, rings andjor
vlinder sleeves, etc.—should be taken.

gnition system.
Notes on Sparking Plugs
- T ey . -

w
P F

Fig. 43

t. When sparking plugs are removed from
the engine, remove their gaskets with
them. Place the plugs and gaskets in a
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suitable holder identifying each plug with
the cylinder number. The tray shown above
is a simple construction with holes drilled to
admit the upper end of the piugs. Place 2
new plug of the proper type beside the others
to afford a comparison of relative condition
of the plugs in use, to the new plug,

Fig. 44

2. Look for signs of oil fouling, indicated by
wet, shiny, black deposit on the insulator.
Oil pumping is caused by worn cylinders and
pistons or gummed-up rings. On the suc-
tion stroke of the piston, oil vapour from
the crankcase is forced up past the worn
rings, where it fouls the plugs and causes
sticking valves, with resultant waste of
petrol. On the compression stroke, the
mixture of oil and petrol vapour is forced
past the rings into the crankcase again,
contaminating the oil and turning it black
with carbon. Carbon deposits in the com-
bustion chamber are formed from burning
oil vapour and cause * pinking.”

3. Next, look for petrol fouling indicated by
a dry fluffy, black deposit. This is caused
by many things—faulty carburation, ignition
system, defect in battery, distributor, coil or
condenser, broken or worn-out cable. The
important thing is for the petrol consumption
to be improved and the customer satisfied.
If plugs show suitability for further use,
proceed to clean and test.

4. In preparing for cleaning, remove plug
gaskets, and in doing so ascertain their
condition. Note the pgaskets illustrated.
Upper left shows a gasket not properly
compressed. A large proportion of the heat
from the insulator is dissipated to the
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cylinder head by means of the copper gasket
between the plug and the cylinder head.
Plugs not down Y'Eht can be easily over-
heated, throwing them out of the pruFe:
heat range, causing pre-ignition, short plug
life and Eringing about so-called “ pinking.”
Don’t tighter. plugs too much—but be
reasonably sure a good seal is made between
plug and cylinder head. Lower left shows
2 gasket on which the plug was pulled down
too tight, or had been too long in service.
Note the distorted condition. Note evi-
dence of blow-by, also a cause of plug
over heating and resulting dangers. Upper
right shows a reasonably compressed gasket
giving the plug adequate seal and a2 good
path for heat dissipation. All may be
compared with the néw gasket, at lower
right. If gaskets are at all questionable they
should be replaced by new gaskets.
Occasionally a blistered insulator or
badly burned electrode may be noted
when examining plugs. If the plug is
the type normally recommended for the
engine and was correctly installed, i.e., down
tight on the gasket—the condition may have
been brought about by a wvery “lean™
mixture, or overheated engine. It is well
to remember that plugs operating in the
condition describﬂdp aEmrt are often the
cause of poor engine performance and
extravagant petrol consumption. It may be,
however, that a plug of a “ colder ” type is
required.

After cleaning, examine plugs for cracked
insulators or insulator-nose worn away
through continued previous cleaning. In
this case we 5h0u15 recommend that the
plugs have passed their point of uscful life
and new plugs should be installed. Look
for a deposit on the insulator, under side
electrode, which may accumulate heat and
act as 2 “ hot Spot ™ in service.

After cleaning and blowing surplus abra-
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Fig, 48

sive out of shell recesses and off plug
threads by means of “ blow out ™ nipple—
examine threads for carbon accumulation.
Use 2 wire brush to remove carbon and clean
the threads. A wire buffing wheel may also
be utilised ; however, use reasonable care in
both operations in order not to injure
electrodes or insulator tip. The threaded
section of plug shell s often neglected in
plug cleaning, even though, like the gaskets,
these threads form a means of heat dissipa-
tion. When threads are coated with carbon,
it retards the even flow of heat to the cooling
medium, thereby causing overheating,
(When installing plugs, this simple procedure
will ensure no binding of threads and avoid
unnecessary use of plug spanner.) Screw
the plug down by hand as fas as possible,
then use spanner for tightening only. Al-
ways use a box spanner to avoid possible
fracture of the insulator.

Next, we are ready for resetting the
electrodes. Remember that electrode cor-
rosion and oxides at gap area vitally -affect
spark efficiency. The cleaner can remove
the oxides and deposits from the insulator,
but because of gap location, the cleaner
stream cannot always reach this area with
full effect, also, the tenacious adhesion of
corrosion, etc.,, would require too much
subjection to cleaner blast for remowval.
Therefore, when plugs are worthy of further
use, it is sometimes good practice to dress
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the gap area, on both centre and side
electrodes, with a small file before resetting
to correct gap.
Resetting of electrodes should be part of
service during useful life of the plugs.
However, the strains of intense heat, pressure
mechanical shock, electrical and chemical
action, during miles of service, wreak such
havoc on the electrodes that molecular
construction is affected.  Plugs reach a worn-
out condition and resetting can serve a good
Eurpﬂse only for a time. When gaps are
urned badly, it is indicative the plug is
worn to such an extent that further use in
unwarranted and wasteful, When resetting,
bend the Side Wire only, never bend centre
electrode as this may split the insulator tip.

Fig. so

Inspect for leakage after testing, by
appiying oil around the terminal, Leakage
is indicated by the presence of air bubbles,
the intensity of which will serve to show
degree of leakage. Leakage throws the
plug out of its proper heat range, as the hot
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Ia.

Fig, 1

gas escaping has a “ blow torch ” effect on
the plug, causing compression loss, pre-
ignition, rapid electrode destruction and
overheating of the insulator tip.

New gaskets have been fitted to the plugs
and the general improvement in appearance
is apparent now that the plugs are ready to
be installed in the engine. It requires no
imagination to know that improved engine
performance, better petrol consumption and
satisfaction will result. The use of the stand
(as illustrated) is evidence of your careful
handling of the plugs.
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Fig. 53

11. The top half of the insulator is often
responsible for causes of poor plug
performance, namely, paint splashes,
accumulation of grime and dust: cracked
insulators caused by slipping spanner, or
overtightening of terminals. Examine for
cracked insulators at shoulder and terminal

post. Remove grime and dust. Recom-

mend inspection, cleaning and testing every
3,000 miles.

An unretouched photograph of 2 CHAMPION Sparhi

Plug after EEGGGP::?EH ufps:rui.cu_ comparad with & nw
wy. The weah spark given by the former can readily by

magined and amply justifies our recommendation. that

to save petrol, plugs should be {:]unﬁd befare such a
stage of wear, as that shown in the phatograph is reached

Fig. 54

Clean and replace sparking plugs periodically
as necessary. The correct gap for the * Van-
guard 7’ plugs should provide a gap of .030” to
032", the Champion L.10 }" reach plug being
specified. The normal efficient life of a sparking
plug is 10,000 miles, after which, if full efficiency
and economy is desired, the plugs should be
replaced by new ones of the type specified.
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L7

The distributor cap and rotor should be
periodically examined for cracks which will
allow electrical leakages,

The contact breaker points should be ex-
amined each 5,000 miles, when normal lubrication

of this part of the car is recommended, and where

these have become burnt or pitted they should,
if possible, be squared up with a piece of
carborundum stone, so that when the points are
closed they fit flush against each other. If the
points have become seriously worn they should
be replaced by new itéms. The points should be
properly set to provide a gap of .010” to .o12"
when fully open. (High lift cam .014" to .016".)

The condenser wiring and the low and high
tension circuits should be ensured, as should the
automatic advance and retard mechanism.
Similarly the coil should be ensured.

The ignition timing should be checked and
if necessary reset. The normal setting should
allow the pointer on the scale shown in Fig. 28 to
be in a central position, but in many cases it will
be found that a more advanced position can be
used without “ pinking * and, indeed, the most
advanced position consistent with freedom from
knocking is recommended. To alter the ignition,
it is merely necessary to slacken off the two nuts
and to make small arcuate movements of the
distributor head towards the marking “ A on
plate to advance or vice versa, After an altera-
tion to the ignition timing, the car should always
be tested on the road.

Where it is necessary for any reason to fit a
new distributor head this can be done as
follows :— -

Turn the engine round by the starting handle
until No. 1 piston is at the top of its stroke (this

_position may be found by the employment of the

hole in the tan pulley flange) and both valves are
closed in this position, the slot ia the helical gear
boss which engages with the dog on the distri-
butor shaft should be inclined at approximately
53° from the vertical position as shown in Fig. 10
with the slot offset towards the rear of the
engine.

Accumulators,

The condition and state of charge should be
checked at reasonable intervals of time as is
recommended in the Electrical Section. Atten-
tion-should be paid to the possibility of loose
connections and corroded terminals.,  Terminals
should be cleaned off ard coated with vaseline.
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Zlectrical wiring, dynamo and starter.

The condition of the wiring and the electrical
‘onnections under the bonnet should be inspected
ach six months, as should the operation and
-ondition of the starter motor and dynamo.

~noling system.

The water circulation and operation of the
vater impellor and thermostat should be investi-
;oted every six months.,

fiiii%

Manifold system.

Quite apart from the scheduled first servicing
operations, which are carried out free for the
retail customers by the vendor, it is important
that a six monthly check of the tightness of
manifold nuts should be made. The tightening
up of these nuts should be carried out with the
engine cold in 4 symmetrical mannes.

f
B

Fig. 55. Indicates the use of *“ G " Clamps when fitting new starter ring
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Petrol system,

Clean out the petrol pump replacing the cork
gasket if suspicion as to is condition exists.
Ensure that the pump pressure is adequate if
facilities exist for testing the pump against a
Ezessure gauge, a figure of 1} to 2} lbs. should

e registered.

The accelerator controls and linkage should
be checked periodically with a view to ensurin
that a full range of throttle movements is obtained.

The catgbu:e.ttat should be cleaned out
thoroughly and the various jets blown out with
compressed air, the use of pieces of wire to clean
these out should be avoided.

The carburettor float should be examined
for possible leaks and if such exist a replacement
should be fitted as soon as possible in the interests
of economy and performance.

The carburettor flange joints should be
checked and, where necessary, such as where the
catburettor is dismantled, new flange joints
should be fitted. Having dealt with the possi-
bility of air leaks- to the induction system as
recommended above, the carburettor volume
control and throttle stop should be reset as
described for the carburettor in  Fuel System.”

Fitting replacement starter rings.

Where it is necessary to fit a replacement
starter ring, certain precautions are required if its
future life and hardness characteristics are to be
ensured.

The method for fitting these ring gears
without any danger of destroying the heat trea*-
ment is described below amf its adoption will
assist in ensuring the future life of the ring gear,

The engines fitted to the early Standal:dg and
Triumph Roadster Models were equipped with a
starter ting §" in width, The }" wide starter
ring, at present fitted, was introduced at Engine
No. V.9881E with the Standard Models and at
TRA.61GE with the Triumph Roadster, All the
2-Litre Triumph Saloon Cars are fitted with the
wider ring,

Where it is found necessary to replace one
of the 3" rings it will become necessary to in-
crease the depth of the flywheel spigot to }” to
accommodate the new gear. A flywheel and
starter ring assembly may be obtained under our
Service Exchange Scheme, where a repairer is no.
equipped to carry out the necessary machining of
the flywheel to accommodate the wider ring.

The method of fitting the replacement ring
gear involves the employment of four “G”
clamps as indicated in Fig. y5. The installation
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mended,.

of the ring can be quite easily carried out whilst
cold, but the immersion of the ring in boiling
water or the raising by other means to that
temperature will assist somewhat in the opera-
tion, but greater heating than this is not recom-

Before refitting the starter motor, the arma-
tute should be checked for end float. Where
this is in excess of .o10”, the assistance of the local
Lucas Agent shonld be sought with a view to
having the existing starter motor adjusted, or in
supplying a reconditioned unit,

The flywheel should be placed on a solid
base and the ring gear o&'e:cf up squarely -and
the most favourable position for its entry on the
sEignt selected and then the four “ G clamps
should be fitted equally spacéd around thHe cir-
cumnfesence of the ring as shown in illustration
The ring gear should then be tapped lightly on
to the spigot with a soft metal drift, taking
care to keep it square and to follow its progress
on to the spigot by tightening up the “G”
clamps,

aving thoroughly started the ring on the
spigot, the “ G ” clamps can be dispensed with
and the gear driven fully home against its flange
on the flywheel.

Pressure oil filter assembly,

Early models of the Vanguard employed the
Tecalemit Oil Filter Assembly, which is a full
flow type of filter. A change over to the Fram
Filter was made at Eng. No, V.312E, this
being of the by-pass variety, it being dea::r;:gtd
in detail earlier in this Section. Yet another
change in filter was made at Eng. No. V.89332E
on standard models, when the Purolator was
introduced, this also being of the by-pass type.
The change to a Purolator filter was made on the
Triumph Renown at Eng. No. TDB.2725E. The
Purolator type of filter is still in use with Series 11
models and current Triumph Renown cars.

Oil filter elements,

It is most important that only the element
designed for the filter which is fitted is used when
fitting a replacement. Failure to regard this
instruction may lead to serious engine damage.

Attachment of oil filter assembly.

Four bolts were used for the attachment of
this assembly to the cylinder block up to Engine
No. V.179369 and Engine No. TDC.1567, for
the Standard and Triumph models., With this
arrangement spring washers are fitted to three of
these bolts and on the bolt which secures the
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il = 255 Las,
H-2o0*
11 180° Cia,

g. §6. Showing modifications required to flywheel
to accommodate 8/1o pitch starter gear

essure pipe banjo two copper washers only are
ed, one on either side of the adaptor. The
/0 forward attachment bolts are wired, to
-event the one which secures the banjo adaptor
orking loose.

The tightness of the four holding bolts is of
nsiderable importance if oil leakages are to be
‘oided. Periodic checks should be carried out

to the tightness of these bolts; this particularly
plies to the Pre-delivery Check and duting
itial maintenance checks. A nut tightening
rque of 18-20 lbs./ft. is specified for these bolts,
o carry out these checks necessitates cutting the
ire on the two forward bolts and refitting as
:own in the inset in Fig. y9.

In units from the number quoted above,
¢ bolt for the pressure pipe adaptor was
placed by a stud and self-locking nut, the wiring
wing been dispensed with as no longer neces-

e

Tightening checks are still necessary with
© new arrangement and the torque figures given
‘ove still apply.

jo

Jifs

and Adjustments

TSR TSR] IO SRV PO TE TR WYY

STARTER FLAMGE

TS TRAIGHTEDGE

T STARTER PIMION

MACHIMED FACE OF
CYLINDER BLOCK

FLYWHEEL RING GEAR

STRAIGHTEDGE

Fig. s7. Upper illustration shows dimension “B ™
being measured, the lower sketch shows the
measurement of dimension “A"

To fit 8(xo0 pitch starter motor pinion and ring
gear in place of rof12 gears.

An alteration to the pitch of the starter motor
pinion and gear ring was introduced at Engine
No. V.178766E, on the Standard Two Litre
models and at Engine No. TDC.1603E on the
Trivmph “ Renown”, This alteration entails
the replacement of the former 1o tooth pinion
and 117 tooth ring gear by gears having ¢ and
g1 teeth respectively.

In order to accommodate the larger g-tooth
pinion, an additional machining operation on the
Hywheel was introduced, which consists in a
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suitable reduction of the flywheel, as shown in
Fig. 56. This machining operation requires the
use of a lathe with sufficient capacity to conform
with the method employed in this factory. The
alternative method of providing the c{f:arance
which is shaded in the illustration, can be done
without the aid of a lathe and, if carefully carried
out, with little appreciable effect upon flywheel
balance.

Starter motor pinion “out of mesh ” dimen-
sion,

It is of considerable importance when fitting
4 new starter motor, or fitting a new pinion to an
existing Starter Motor, or fitting a new ﬁinion to
an existing Motor, to ensure when assembling the
unit on to the engine that the correct “ ouy of
mesh ” dimension is obtained. It is also neces-
sary when fitting 2 new pinion to an existing
motor to ensure that the armature foat is not
excessive. The maximum float specified by
Messrs. Lucas for armatures on Service Exchange
Units is .o10".

The correct ““ out of mesh ” dimension for
the starter pinion should lie between &* and "
and can be calculated, after making the measure-
ments shown in Fig. 7, b subtracting dimension
“B "™ from dimension * iz.' *

Where the “out of mesh” dimension is
inadequate, this can be easily increased by fitting
one or more shims, Part No. 102014, between the
starter motor and engine mounting flange.

Where the pinion “ out of mesh * dimension
is excessive, the assistance of a Lucas agent may
be necessary to obtain a Service Exchange Unit
which will provide a “ B dimension suitable
to allow the required pinion position.

Method of making oil seal for rear crank-
shaft main bearing.

When fitting a rear main bearing cap it is
important that the following procedure be
adopted :—

Apgl}r sealing compound to flange of top

half seal, then slide this half seal round the
crankshaft into position. Fit the four seal
setscrews, tightening these until they are only
just binding.

2. Insert a 12" length of .co3” feeler strip
between the crankshaft seal and rear journal,

5. Tap top seal on to feeler gauge so that this
is lightly nipped, then lock the four set-
screws. Remove feeler strip.

4. Apply sealing compound to joint face of

Fig. 58.

-

Fitting rear main bearing cap

bottom half seal and sparingly to joint faces.
Fit seal to cap with four setscrews just

nil}ping.

Before fitting cap, tap bottom seal ourwards,

towards joint face as far as the clearance in

the setscrews will allow, then position cap

and tighten holding bolts,

Finlallj,r tighten the setscrews for the lower

seal.

(a) Cut packing felt into 3" lengths and soak
these in a suitable jointing compound.

(b) Use a brass punch shaped to fit the felt
grooves to drive the felt strips into the
two grooves. Having completely filled
the grooves, they should be cut off with
a sharp knife so as to leave the felts to
stand ;" proud, as shown in the
illustration (Fig. 58).

Excessive engine oil consumption,

As a result of complaints of heavy oil con-

sumption with small batches of new cars, certain
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andifications were introduced with the Standard

nd * Renown " models,

Where dithculties of this description are

xperienced, where the condition of the engine

1.

L.

1 other respects is satisfacrory, the following
‘oints should be investigated in the order given :

The oil levels in the engine sump were found
to be unnecessarily high and it was decided
to lower this with a view to preventing
wastage. In order to lower the level, the
length of the dipstick from the underside of
the collar to the bottom of the rod was
increased to 7" in the case of the * Vanguard”
and 64" for the “ Renown ”. This modifi-
cation was made at Engine No. V.165790E
on the * Vanguard” and at Engine No.
TDC.713E on the * Renown,” decreasing
the oil capacity to 11§ and 12 pints respec-
tively for the models mentioned. The oil
capacities quorted are those required to bring
the level up to the top mark on the dipstick
with a perfectly dry engine. The detail
numbers for these two dipsticks are 102012
and 102139 for the Standard and “ Renown
respectively.

The breather valve was originally fitted in
the Manifold, but its design and position
were altered on Eng. No. V.1528g0E and
Future on Standard models, and at Eng. No.
TDC.6469FE and Future with “ Renown ™
engines. From tests made an appreciable
improvement in oil consumption followed
this alteration. To make this change it is
merely necessary to remove the split pin from
the old valve and ro open out its hoie to
, retaining the modified adaptor in the
manifold, The new breather valve, Part
No. 103816, should be fitted to the banjo end
of the connecting pipe in the rocker cover
in place of the existing screw,
The valve guides fitted, until quite recently,
were provided with an internal chamfer on
their upper faces and a sharp edge at the
lower end. This chamber round the valve
stemn allowed oil to collect and pass into the
combustion head, To deal with this dith-
culry, the guides should be reversed in the

Fig. 50.

cylinder head and to facilitate their instal-
lation an external chamfer should be made
on each guide, similar to the one originally
supplied for this purpose.
A chromium-plated top compression ring
was “ficted on pistons up to Eng, No.
V.178768E on the Standard models and Eng.
No. TDC.1603E on*“ Renown ” cars. Owing
to the time these rings rook to “ bed in "
it was decided to fit normal cast iron ones,
thus eliminating initial complaints of heavy
oil consumption, which were experienced
when there were any initial slight ring
irregularities,
Quite apart from the change in position of
the breather valve mentioned in (2), a
periodic examination of the breather valve
should be carried out to provide against the
ossibility of a restricted valve. A restricted
Ettather valve, by allowing a build up of
crankcase pressure, will cause oil seal leakage,
which, when it occurs at the rear end, can
not only lead to heavy consumption, but also
cause damage to the clutch friction faces,

Showing correct method of wiring filter
bracket holding bolts. {Engines up to
V179369 and TDCr567.)
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SUPPLEMENT

For the * crankcase ventilation * description
given on Page 11 for Series 1 models read :—

“ Crankcase ventilation is arranged on all but
a few early cars, by means of air entering through
two slots in the oil filler cap. The filler cap is
located by a bayonet fixing to position the slots
to face in a forward direction. -

The oil filler cap contains a wire gauze filter
through which the incoming air must enter before
passing, by way of the rocker cover and push rod
tubes, to the engine sump. The filtered air
replaces the gases ejected from the sump through
the inverted ** U "-shaped exhauster pipe, which
fits into an adaptor on the left-hand side of the
crankcase. The gases are ejected by the com-
bined effects of normal sump pulsations and the
slipstream operating on the specially shaped lower
end of the exhauster pipe.”

On Page 24, to information given for setting
ignition timing on Series I models, add the
ollowing :— .

* With this model a vernier adjuster screw
is provided on the distributor for fine adjustment
of the ignition. This adjuster screw must be
turned anti-clockwise to advance and vice versa
to retard. One division on the adjuster screw
scale represents 2 degrees movement of the distri-

Showing ignition timing adjuster and wiring
of distributor

Fig. 1.

i3

butor itself and this corresponds to ¢ degrees of
flywheel movement,

For reference purposes in these Works, the
adjuster screw is set on the fourth mark (from the
diaphragm) with the contact points just breaking
at T.D.C. of No. 1 cylinder’s firing stroke. This
initial setting should, of course, be treated as a
reference point only, as subsequent adjustments
may be made after engine build.”

CRANKCASE VENTILATION
(Fig. 4.)
Description.

The crankcase ventilation system used on
these models is somewhat different from that used
on the Series I model.

The new arrangement has the wvirtue of
simplicity and requires no maintenance attention,
which was necessary with the previous system if
this was to function properly.

To enable the ejection of the crankcase gases
there is a large bore pipe in the form of an
inverted * U ” (see Fig. 4), which is fitted into an
adaptor in the left-hand side of the crankease.
The adaptor is ficted into a boss which was

reviously used to accommodate the tapped hole
?n: the breather pipe union used with Series I
models. (The adaptor used with this later arrange-
ment may be replaced by one to take the breather
Eipe union, if it is desired to use the later cylinder
lock for a Series 1 engine).

One end of the ** U "-shaped outlet pipe fits
into the crankcase adaptor and is located therein
by a strap from the other branch of the “ U™ o
one of the sump attachment bolts. - The exposed
end of this outlet pipe is cut off at an angle to
provide a large area opening into the slipstream
underneath the car.

Air enters the rocker cover through two slots
cut in the special rocker cover oil filler cap.  This
cap has a built-in filter gauze, through which the
air passes, and is located on the rocker cover
filler pipe by a bayonet fixing to ensure that the
two slots face forwards. The filter cap is held
down in the rocker cover by a spring clip which
grips on the inside of the filler pipe.

The filtered air passes into the sump by way
of the push rod sealing tubes,
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COOLING SYSTEM

The cooling system is thermostatically con-
rolled with a pump to circulate the water and
generous system of water jacketting, with
areful consideration given to the important
oints such as sparking plugs, etc., where
dequate cooling is important,
The water pump, shown in Figs. 1 and 2
s supplied with a fan blade assembly which is 14"
o diameter and provided with four blades being
iriven in tandem with the dynamo by the fan
mlley on the front end of the crankshaft.

VATER PUMP AND FAN ASSEMBLY

To remove,

The following procedure is recommended :—

t. Drain cooling system.

2. Disconnect hose connections,

3. Remove fan belt after slackening this by
adjustment of dynamo’s position. To adjust
position of dynamo and heace of the belt
tension, slacken off at points “ 1%, “27,
“37 and “4” shown in Fig. 3. The

correct belt tension should allow 3"—1" sa

in the vertical link with moderate han
pressure.  Over-tightening of “belt will

damage the dynamo bearings (see also
page 8).

Fig. 3. Points for fan belt adjustment

Fig. 4. The balancing of fan blade assembly, also
showing the hole to be drilled for location
of balancer

4. The water pump can now be removed after
withdrawal of the bottom bolt on each side,
then unscrewing as far as possible of the
second bolt from the bottom on the right-
hand side and the temoval of the top
dynamo link setscrew.,

To dismantle water pump and fan assembly.

t. Detach bearing housing from the main body
by removal of two " A/F nuts. The
removal of these nuts will leave one bolt in
the bearing housing flange, which cannot be
removed until the fan pulley has been
extracted, and this bolt will naturally have
to be fitted on reassembly before the fan

ulley.

2. Remove fan blade assembly after removal of
four }" bolts, spring washers and balance
piece. The fan extension is balanced during
manufacture as shown in Fig. 4 and must,
therefore, be reassembled in its original

osition, the balancer position is indicated
Ejl' the drilling of a small hole through the
balancer and into the fan blades,

3. Extract fan pulley extension as shown in
Engine Section, after removal of Simmonds
nut and washer.

4. Remove bolt securing impeller to bearing
spindle and withdraw impeller. The spring,
seal and carbon gland are a self-contained
unit. (See also “ Note ", page 3.)

5. Remove bearing retainer circlip and tap out
spindle with two bearings, spacer, distance
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washer, small circlip and syntherc rubber
?plpncr. Note position of seals on bearing
acing outwards for re-assembly.

Fig. 5. Fining fan extension bracket to bearing
housing

6. Tap spindle out of ball bearing, thus frecing
distance piece, and remove washer circlip
and rubber spinner.

Reassembly of water pump and fan assembly.

1. First ensure the condition of the bearings,
the water seal and the machined face against
which the carbon ring bears, proceed to
assemble the Unit as indicated bcf:w.

2. Fit small circlip and hardened washer on
spindle.

3. Thread synthetic rubber spinner on to rear
end of spindle and position against small
circlip.

- 4. Assemble rear spindle bearing, distance

sleeve and forward race onto spindle. Place
bearings with grease seals outwards.

5. Pack bearings with grease and fit spindle and
bearings into housing., Little more than
hand pressure should be required to the
outer rings of these bearings.

6. Fit bearing retaining circlip into the recess.

7. Centralize the spring in the rubber seal and
fit this assembly into impellor.

8. Having tapped the impellor on to the end
of the spindle, this is secured thereto wirth
the small bolt, fitting lead linger under head
and spring washer, The end of the spindle
and the outer face of the impellor end
should then be soldered with low meltin
peint solder (minimum 150°C.) to provide
a seal against water seepage down the
spindle. Care should be I‘.‘Siﬂn to avoid
overheating. This new method of water
sealing for the spindle was introduced in
Production at Engine Nos. V.181626E and
TDC.1870E, respectively, for the Vanguard
and Triumph Models. (See note re fitting of
“ press type impellor now in use ”,

9. Having fitted loose bolt in housing flange,
match cotter pin hole, in fan extension
bracket, with Hat on spindle, tap assembly
into position and secure with cotter pin and
1" AJF nut.  Fit Simmonds Nut and plain
washer to spindle.

10, Position fan blades and any balancing pieces
on fan extension bracket, matching ﬁi}'ts in
balancing piece with that drilled in the
bracket, with 2 }" dowel. Secure assembly
to bracket with four %" A/F headed set-
screws and spring washers.

11. This completes the assembly of the water
pump bearing and fan assembly which must
now be fitted to the water housing.

Nose:—After Eng. Nos. V.200,970E (Series
II) V.184788E—V.200,000 (Series I), and
TDC. 2057E, a4 new impellor and spindle,
105981f2, were introduced with which
arrangement the impellor is a press fit on
the spindle. When refitting a “ press on
type impellor, solder should be used to the
end of the spindle to ensure sealing,
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Fig. 6. Service mod. to water pump bearing housing Standard and Triumph 2-litre model

SERVICING WATER PUMP DETAIL
No.s 8910

When dealing with the reapair, or overhaul,

of this type of pump, certain modifications are
recommended, which are outlined below.

This pump assembly was ftted with the
2-litre cars, on the engine numbers, for the
models a5 quoed :—

Standard Models—Engine No. Vi.E to

V.42139E (inclusive).
Triumph Saloons—Engine No. TDA.(E to
TDA.1938E (inclusive).

2-Litre Triumph Roadster—All engines.

When servicing this water pump the pro-
cedure set out below should be adopted :—

. Remove fan belt.

2. Remove water pump bearing housing with
fan extension bracket. Note the position of
the bolt which comes away with the assembly
for refitting.

3. Dismantle assembly by removal of ;—

(a) Impeller and seal.

(b) Fan extension bracket,

(:? Circlip and/or vent plug.

(d) Bearing assembly,

4. Drill, countersink, tap, turn undercut and
circlip groove (if necessary), For dimen-
sions and derails see Fig, 6.

5. Ciean and blow through holes,

6. Fit bearing assembly and circlip, hole in
bearing must line up with hole in housing.

7. Fit grease nipple Detail No. 56939 and screw
vent plug Derail No. 100446 into position
“ centre popping ” opposite slot to locate.
Where a vent plug is already fiteed it will be
necessary to machine, or file, a flat on the
small diameter of this plug to allow for the
passage of grease into the bearing assembly.

8. The cxisting water seal and impeller assembly
should be replaced by the latest assembly
Derail No. 101390. :

Precautions to be observed during assembly.
When assembling the impellor on to the
bearing spindle, it is important to seal the im-
pellor and spindle against water seepage, as
described in operation 8 on page 3. The im >o1:-
ance of avoiding excessive heat, which would be
injurious to the rubber seal, is emphasized.

When assembling the bearing assembly into
its housing, care shouid be taken to apply pressure
on the outer ring of the bearing only whilst
supporting the e of the housing. This
precaution is necessary to avoid damaging the
bearings.

The use of 2 §" reamer through the fan huo
is recommended, as this will greatly assist the
fitting of this extension. If such a reamer is not
available for this operation, it will be newLssary
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to support the other end of the spindle on a hard
piece of wood, whilst rapping the bracker hnmv.:

For the purpose ot these instructions, it is
naturally assumed that the water pump :.-.::br.mh!j.f
is as originally assembled and htred in this factory
when the car was manufacrured.

REMOVAL OF RADIATOR

Drain the radiator by micans of th:. drain rap
shown in Fig. 12 Raise the boaner and dis-
connect the top and bottom water Im;.cs Froom the
radiator block,

Fig. 7. Showing points of attachment for radiator
lock

Remove the six " setscrews—there are
three w ecach of the two radiator side brackers,
as can be seen in Fig. 7 A 17 AJF spanner is
required for this purpose.

THE THERMOSTAT
(Models up to V.85,000).

With the Two Lirre Standard Models up to
approxinately V.85,000, and for Triumph Cars
equipped with this engine up tw Commission
No. TDB.1962, a thermostat was used, with which
the element was an integral portion of the hous-
ing. With larer Models a * plant in ™ type of
clement was inrroduced, which was used |
conjunction with a separate housing,.

Arrangements Bave also been made o
cater for sub-zern weather conditions with boch
trpes of thermnstarts.

The normal clement sereing permirs this to
start to open at 75° — 2 C. and o Fully open at
= 12°C. The clement for use under sub-zero
conditions starts to open at 83 —87 C. and is.
fully open at 97 C. It is importane thar, when
using a sub-zero wpe of element, « rovsion i
wrade to He normal setting when tesmperate weatler
FefRrnT.

Wich Standard Cars, up to V. 42897 2nd on all
Trivmph Models up to the intrnduction of che
“Renown,” the thermomerer capillary rube union
fits into a special adapror whic[\ is screwed into
the Thermostat bodv. With larer Models, this
union screws directly into the housing., |t i
important, therefore, when ordering  replace-
ment thermomerers to service these cars, chat the
correct item is ordered.

BY FASSINM TLOSED FOSITICH
HY-PASS VALVE

\ ELEMEMNT

Fig. 8. Sectional view of thermostat

Description. (Fig. 8 ).

The rthermostar is heed in the cooling
system to control the How of water until the
engine reaches its normal working temperature.
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When the engine is started up from cold,
‘he water is forced into the cylinder block by the
vater pump, through matched apertures in the
>ump housing and cylinder block. The water
sirculates round the cylinder block and com-
oustion head, leaving the latter through the
‘hermostat. The thermostat valve remains closed
wtil 2 certain temperature is reached and thus a
33?}?&55 is provided connecting the thermostat
sody to the water pump to complete the water
irculation, until tEt tﬁﬁnnostat valve opens.
The circulation of the water, when warming up,
nay be appreciated by reference to Fig. 9. (Fig.
1o shows normal circulation.)

As the cooling water temperature tises, the
salve in the thermostat opens correspondingly,
mtil when normal running temperature s
:eached, the valve is fully open and free passage
ot water through the outlet hose to the radiator
s permitted. ¢ thermostat valve is so set as
0 commence to opén at 75°C, + 2°C, and the
>pening operation is complete 12°C, after com-
nencement, for normal climates, For sub-zero
-onditions an alternative thermostat is available.

With this thermostat, provision is made for
e by-pass to be sealed off when the valve is
ully open, which will be appreciated by reference
© Fig. ro. This sealing of the by-pass avoids
oss of cooling capacity when this is most
equired, /.., when the engine is very hot,

T'o test thermostat for valve opening,

THERMO
CLOSED.

Y

LR I

Fig. 9. Water circulation with thermostat closed

If doub exists as to the correct operation it
an quite easily be tested after removal from the
ombustion head.

Having removed the thermostat unit from
the engine, it should be tested in a bowl of water,
at a suitable temperature, employing an accurate
thermometer to ascertain that the valve does
commence to open at the correct temperature.
There is no need to check the temperature at
which the valve is fully open as this will auto-
matically follow if this opening operation com-
mencement figure falls within the prescribed
lirnits.

THERMO OPEN 78°C2 2"
FULLY QPEN +127C.

HEATER

E 1KY FIPE

FROM CYLINCER HEAD sm—jp- C
e

e

=
TO CYLINDER BLOGK [ B g

i

Fig, 10. Water circulation with thermostat open,
Sub-Zero thermaostat starts to open at 83° C.
—=87°C. and is fully open at g7°C.

Radiator thermometer.

This is illustrated in Fig. 11 the capillary
being connected to the thermostat.

%‘?'hcre doubt exists as to the correctness of
the gauge readings, the instrument can be
checked by inserting the element in a container
of hot water, and the reading of the gauge
compared with that shown on an accurate ther-
mometer. The thermometer assembly is non-
adjustable and where a test discloses incorrect
readings, a new assembly should be fitted,

When ordering a teplacement thermometer
the Commission I\Eumb::r of the Car should be
stated. (See remarks under “ Thermostat ”
above).

ANTI-FREEZE PRECAUTIONS

During frosty weather some precautions
must be taken to protect the engine from damage.
The draining of the radiator and cylini‘:r
block at the points shown in Fig, 12, although
protecting the car against frost in the garage,
the use of anti-freeze .uixture is strongly recom-
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Fig. 11. Radiator thermometer

mended. It is quite possible, under extreme
conditions, for the radiator to freeze either when
starting with the thermostat valve closed, or
when in use on the road.

Bluecol, in common with some other anti-
freeze preparations, has a small proportion of 2
corrosion inhibitor added which is naturally of
benefit to the cooling system.

Recommended Bluecol proportions for pro-

tection from wvarious degrees of frost are as
follows :—
Degrees of Frost (Fahrenheit) 135 2§ 3§
Proportion (Per Cent) 10 I 20
Amount of Bluecol (Pints) 2 3 4
Water Cooling Capacity 18 pints

Before adding anti-freeze compound, take
steps to ensure that all the water hose clips are
secure and that the cylinder head nuts are tight.
If, owing to a leaky gasket, the solution finds
its way into the engine, it may be burnt into a
tacky substance which will cause damage to the
engine.

The anti-freeze preparation will not itself
evaporate, thus apart from loss by leakage, it is
only necessary to top up with water as the
radiator level drops.

It is a wise precaution, when using anti-
freeze mixture, to employ some method of
indicating the fact for the enlightenment of other
repairers, who may be called upon to carry out
adjustments for the customer.

DEFECTS IN COOLING SYSTEM

Engine overheating.

This difficulty may arise owing to a varjety
of causes, which are as follows :—

CYLINDER BLOCK
DREAIN TAP u‘
i|s:

= RADIATOR
CRAIN TAP

Fig. 12, Showing draining points for cooling system

1. Ignition timing too late or auromaric advance
and retard mechanism not operating pro-
perly.
2. Fan belt slipping or incorrectly adjusted,
3. Insuthcient water in the cooling svstem due
to loss or improper tilling,
4. Radiator and/or evlinder block restricted by
accumulations of sludge, dire or other
foreign marter.  The cooling svstem should
as a matter of routine be properly fushed
out Once every year.
5. Thermostat not apening at the proper rem-
perature (see notes on ** Thermostar ™,
6. Pre-ignition which may arise due w2
variety of reasons.
7. Weak carburettor misture caused Iw in-
correct carburettor jet serting or air leaks to
the induction svstem.
8. Cylinder nead pasket not fitred properly.
9. High internal resistance in engine caused
(a) Initial tightness after an overhaul or
insuthcient clearances.

(b) Use of incorrect grade of lubricant.

(¢) Inadequate oil level or improper circula-
tion.

10, Dmggfng brakes or tight wheel br:ur[ngs.

11. Slipping clutch.

12, Use of certain brands of anti-freeze, which
have a lowering effect upon the boiling point
of the cooling svstem, during summer
months. * Bluecol ™ acrually slightly raises
the boiling point of water.
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-oss of water from cooling system,

1. Radiator Eenkingi

2. Loss of water due to badly made hose
connections.

5. Leakage due to defective water pump or
thermostat packing washers.

4. Water pump seal defective.

i. Internal or external leakage due to defective
combustion head gasker, or loosé securing
nuts.

6. Loss of water due to boiling owing to one
or more of the causes given for * Engine
Overheating,”

an belt adjustment and dynamo mounting
letails,

To adjust the fan belt it is necessary to
artially slacken the three set screws and nut
t points 1, 2, 3 and 4 respectively, as shown in
12, 3.

Having slackened at these points the dynamo
11 be moved as necessary to provide a 3"—1”
and pressure sag in the vertical portion of the
1n belt.

Until recently an ordinary nut and spring

washer was fitted at point “ 4. It was found
that if the tightness of this nut was not checked
at fairly frequent intervals, there was a tendency
for it to work loose.  This tendency to looseness
also affected the nut on the inner end of the barrel
adaptor to which the lower portion of the dynamo
forward mounting flange was bolted.

To protect the mounting flange from damage
due to loose or lost mounting bolts, a self-locking
nut is now fitted at point *“ 4 (Fig. 3) and also
on the inner end of the barrel-shaped adaptor.
A tab washer is also now fitted to set screw which
secures link to water pump.

The self-locking Nyloc nuts were introduced
at points “ 3 " and “ 4 ” (Fig. 3) in production at
Eng. Nos. V.159056 and TDC 453 respectively,
for the Standard and Triumsh 2-litre models,

. The introduction of these Nyloc self-locking
nuts requiring the following change of details: —

Nut Deraill NH.zo01 and Washer No.
WL.c2t1 for point *“3* is replaced by
Nyloc self-locking nut NT.5211.

For point “ 4 bolt No. BH.0807, nut No.
NH.z2008, and washer No. WL.oz08, are
replaced by bolt No, BH.0808 and Nylnc
nut No. NT.3z208.

e
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“VANGUARD ”—SERIES II

COOLING SYSTEM

SUPPLEMENT

ANTI-FREEZE PRECAUTIONS

The same recommendations are made for the
protection of the Engine from the effects of frost
as for Series [ Models. With the Series II Cars
a smaller cooling capacity is required owing to
the pressurized system,

The * Bluecol” proportions, which are
calculated on the basis that a hearer is fiered,
required are as follows :—

Degrees of Frost (Fahrenheit) 15 2§ 35

Proportion (per cent) .. 1o 1% 20
Amount of “ Bloecol ”
(pints) s v R 2} 3%

Water Cooling Capacity 154 pints (144 pints
without Heater)

PRESSURIZED RADIATOR CAP

The pressurized radiator cap was introduced
on the inception of Series II Model Standard,
Two Litre Saloons, but will not be used on
Estate Cars, Pick-up Utility Trucks or Vans
until after approximately 7,000 cars.

The pressurized radiator cap is shown in
sectional form in Fig. 1 and the new Radiator
in Fig. 2.

The operation of this radiator cap is simple.
The pressure release valve is set to operate under

a rressurc of 4 Ibs. and surplus water or steam is
released via the overflow pipe.

Apart from thé main pressure relief valve a
small auxiliary valve working in the opposite
direction is provided to release vacuum which
would otherwise occur, to the detriment of the
system, when a very hot engine was switched off,

Fig. 2.

Fig. 1. Pressurized radiator cap

Showing radiator used on Series II model
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CLUTCH

MODEL 9A6 - G.

GENERAL DESCRIPTION (See Fig. 1)

The clutch is of the single dry plate type
consisting of a driven plate assembly, a cover
assembly and a release bearing assembly,

DRIVEN PLATE ASSEMBLY

This is of the Borglite spring type having a
splined hub (21) and E discpada%tgtpeftﬂ Et%ﬂd
with nine cushion segments (14) which carry two
facings (23) attacheg by rivets (24). The hub
flange and the disc adaptor are slotted to carry
three drive and three over-drive springs (22)
positioned by a retaining plate (16) which is
secured to the disc adaptor by stop pins (17).
The hub flange is drilled to carry three steel
balls (20) positioned by two friction plates (18)
located by tabs in holes in the hub flanges. A
spacer (19) is fitted between the disc adaptor and
one friction plate and another spacer is fitted
between the retaining plate and the second
friction plate.

RELEASE BEARING ASSEMBLY

The release bearing consists of a graphite
bearing (5) shrunk into a bearing cup (6), the
cqu being located by the operating E:rrks and
release bearing retainer springs.

COVER ASSEMBLY

The cover assembly consists of a pressed
steel cover (1) and a cast-iron pressure plate (2)
loaded by nine thrust springs (nine cream,
120-130 lbs.). Mounted on the pressure plate are
three release levers (8) which pivot on floating
pins (9) retained by eycbolts (10). Adjustment
auts (12) are screwed on to the eyebolts, which
Enss through the clurch cover and are secured
y staking. Struts (13) are interposed between
lugs on the pressure plate and the outer ends of
the release levers, rEnti—mrtlc springs (11) are
fitted between the release levers and the cover
and retainer springs (7) connecting the release
lever plate (4) to the release levers.

Fig. 1.

1

Sectional view of clutch.
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PEDAL ADJUSTMENT

The only adjustment necessary throughout
e life of the driven plate facings is to restore
riodically the free movement of the clutch
'dal, ie, movement of the pedal before the
lease bearing comes in contact with the release
vers and commences to withdraw the clutch,
o ensure this free movement, a clearance of not
ss than " must be provided. As the driven
ate facings wear, the pressure plate moves
oser to the flywheel and the outer ends of the
lease levers follow,

This causes the inner ends of the release
vers to travel further towards the gearbox and
:creases the release bearing cleararce or free
¢dal movement.

Adjust the clutch pedal stop until free
ovemnent is approximately 17, Press the pedal
own and note the distance the release bearing
avels after the release bearing clearance has
cen taken up. To obtain a clean release, the
aner enlls of the release levers should be pushed
swards the flywheel .50". When the inner ends
f the release levers have travelled this amount
nd no more, the clutch pedal should be in con-
ict with the pedal stop. If such is not the case,
e stop must be adjusted.

Should excessive pedal movement be made
o release the clutch, this leads to close coilin
if the thrust springs, after which any peda
ressure exerted only .tends to overstress the
clease gear and internal parts of the clutch,

YEMOVAL OF CLUTCH FROM CHASSIS

1. To remove the clutch from the flywheel of
an engine, which is fitted in a chassis, it is
unnecessary to lift the engine assembly from
the frame. The detachment of the clutch
can be effected as described below after
withdrawing the clutch housing and gearbox
backwards, as far as possible, having first
removed the propeller shaft to make such
backward motion possible. (See “Removal
of Gearbox leaving engine in position” on
Page 9 of “Gearbox Section.”)

2. Slacken the holding screws (2), Fig. 3, a turn
at a time by diagonal selection*until the
thrust spring pressure is relieved. Remove
the screws and lift the complete clutch away
from the flywheel. Remove the driven
plate assembly,

Note: The adjustment nuts (12), Fig. 1, are
correctly set and locked when the clutch

is assembled and should not be altered
unless the clutch has been dismantled and
new parts fitted, Interference with this
adjustment will throw the pressure plate
out of position and cause the clutch to
judder.

DISMANTLING (see Fig. 1)

To dismantle the clutch proceed as follows: —

1. Suitably mark the following parts in such a
manner that they can be reassembled in the
same relative positions to each other in order
to preserve the balance and adjustment :
cover (1), pressure plate lugs {15 and the
release levers (8).

2. Remove the release lever plate (4) by
unhooking it from the retainer springs(7),
place the cover assembly under a press with
the pressure plate resting on wooden blocks, -
so arranged that the cover can move down-
wards when pressure is applied. Place a
block of wc-ﬂg across the top of the cover
testing on the spring bosses.

3. Compress the cover %}' means of the ram and,
while holding it under compression, remove
the adjusting nuts (12) and slowly release the
pressure to prevent the thrust springs (3)
from flying out. Lift off the cover to
expose all parts for inspection.

4. Remove each release lever (8) by holding the
lever and eyebolt (10) between fingers and
thumb so that the inner end of the lever and
the threaded end of the eyebolt are as near
together as possible, keeping the release
lever pin (g9) in position in the lever. Lift
the strut (13) over the ridge on the lever and
temove the eyebolt from the pressure plate.

ASSEMBLING (see Fig. 1)

Before assembly, thoroughly clean all parts
and renew those which show appreciable wear.
A very slight smear of grease, such as Duckhams’
H.P.z295 or Keenol, should be applied to the
following parts during assembly :—

Release lever pins (g), contact faces of struts
(13), eyebolt seats in cover (1), drive lugs sides
on the pressure plate (2) and the plain end of the
evebolts (10).

1. Assemble the release lever (8), eyebolt (10)
and release lever pin (g), holding the threaded
end of the eyebolt and the inner end of the
lever as close together as possible. With
the other hand insert the strut (13) in the
slots in the pressure plate lug sufficiently to
allow the plain ¢od of the eyebolt to be
inserted in the hole in the pressure plate (see
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Fig, 2. Dismantling of clutch.

Fig. 2). Move the strut upwards into the
slots in the pressure glam lug and over the
ridge on the short end of the lever and dro
it into the groove formed in the latter. Fit
the remaining release levers in a similar
manner.

2. Place the pressure plate on the blocks under
the press and arrange the thrust springs (3)
in a vertical position on the plate, seating
them on the bosses provided (Figs. 1 and 2).

3. Lay the cover over the assembled parts,
ensuring that the anti-rattle springs (11) are
in position and that the tops of the springs
are directly under the seats in the cover;
also that the machined portions of the
pressure plate lugs are under the slots in the
cover through which they have to pass.
Care should be taken that the parts marked
before dismantling are in their correct
relative positions. .

4. Place the block of wood across the cover,
resting it on the spring bosses, and compress
the cover by means of the ram, guiding the
eyebolts and pressure plate lugs through the
holes in the cover.

§. Screw the adjusting nuts (12) on to the eye-
bolts (10) and secure by staking. Operate
the clutch a few times by means of the ram
to ensure that the working parts have settled
into their correct positions, Connect the
release lever plate (4) to the release levers (8)
by means of the retainer springs (7).

Note: If new parts have been ftted, which
would affect the adjustment, the release
levers should be set by using the Borg
and Beck Gauge Plate, Part No, CG.192.

REFITTING THE CLUTCH

To reassemble the clutch on the flywheel
proceed as follows :—

1. Assemble the driven plate in the fywheel,
taking care to place the larger chamfered
spline end of the driven plate hub towards
the gearbox or rear of the vehicle. Cen-
tralize the driven plate by means of 2 dummy
shaft which fits the splined bore of the
driven plate hub and the pilot bearing in the
flywheel.

2, Fit the cover assembly to the flywheel by
means of the holding screws (2), Fig. 3,
tightening them a turn at a time by diagonal
Sﬁﬁﬂtiﬂﬂ. Do not remove the dummy shaft
until all the screws are securely tightened.
Remove the dummy shaft.

ADJUSTING THE RELEASE LEVERS
(See Fig. 3)

Satisfactory operation of the clutch is depen-
dent on accurate adjustment of the release levers
(). This must be carried out before the cluch
has been assembled to the flywheel and should
only be necessary if new parts have been ftted.
The maximum difference allowed in the height of
the release levers is .015”. To obtain this
accuracy use the special gauge plate in conjunction
with the flywheel which may be mounted on the
engine or lying on the bench, whichever is the
more convenient.

1. Place the pauge ‘Plate (4) centrally in the
flywheel in place of the driven plate assembly.
2. Fit the cover assembly to the flywheel by
tightening the holding screws (2) a turn at a
time by diagonal selection, until fully secured.
3. Place a straight ﬂdgﬂ across the gauge plate
boss and the top of one release lever (5) and
adjust the release lever, if necessary, by
turning the eyebolt nut (6) until the top of
the lever is exactly level with the top of the




CLUTCH

]gaugc plate boss. Adjust the remaining

evers in a similar manner,

The setting should be within .co5” if care-
fully carried out.

3. Slacken the holding screws (2) a turn at a
time by diagonal selection, then remove the
holding screws and the clutch from the
flywheel. Remove the gauge plate.

REFACING THE DRIVEN PLATE

When removing old worn facings, the rivets
wst be drilled, not punched out. Each rivet
rtaches one facing only. Using a 5%" dia. drill,
serted  through the clearance hole in the
pposite facin%. drill out the rivets. After
>moving the facings, thoroughly examine the
szments for cracks ; if cracks are found a new
riven plate assembly should be used.

t. Place one facing in position with the counter-
sunk holes coineiding with the ones located
on the crown or longer side of each segment.

2, Insert the rivets with their heads in the

countersunk holes of the facing, and roll

the shanks over securely against the seg-

ments. If a rolling tool is not available a

blunt ended punch will prove satisfactory.

Secure the opposite facing in a similar

manner, matching the countersunk holes

with the remaining holes in the segments,

River heads should always face outwards.

1. Place the assembly on a mandrel between
lathe centres and spin for run-out ; if more
than .o15”", prise over as necessary.

The possibility of further use of the friction
cings of the Borg and Beck clutches is some-
mes raised, because they have a polished
spearance after considerable service, It is
irural to assume that a rough surface will give
higher frictional value against slipping, but this
not correct.

Since the introduction of non-metallic facings
- the moulded asbestos type, in service, a
slished surface is 2 common experience, but it
ust not be confused with a glazed surface
hich is sometimes encountered due to conditions
scussed below,

CONDITION OF CLUTCH FACINGS
The ideal smooth or polished condition will
ovide 2 normal contact, but a glazed surface
ay be due to a film or a condition introduced,
hich entirely alters-the frictional value of the
cings. These two conditions might be simply
ustrated by the comparison between a polished
nod, and 2 varnished surface. In the former

L

the contact is still made by the original material,
whereas in the latter instance, a film of dried
varnish is interposed between the contact surfaces,
The following notes are issued with a view
to giving useful information on this subject :—
1. After the clutch has been in use for some
little time, under perfect conditions (..,
with the clutch facings working on urue and
polished or ground surfaces of correct
material, without the presence of oil, and
with only that amount of slip which the
clutch provides for under normal conditions)
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Fig. 3. Adjusting release levers;
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then the surface of the facing assumes a high
polish, through which the grain of the
material can be clearly seen. This polished
facing is of 4 mid-brown colour and is then
in a perfect condition, the coefficient of
friction and the capacity for transmittin

power being up to Borg and Beck standard.

Notz :  The appearance of wound or woven
type facings is slightly different but similar
in character.

Should oil in small quantities gain access to
the clutch in such a manner as to come in
contact with the facings it will burn off, due
to the heat generated by slip which occurs
under mrma? starting conditions, The burn-
ing off of this small amount of lubricant has
the effect of gradually darkening the facings,
but, provided the polish on the facings
remains such that the grain of the material
can be clearly distinguished, it has very little
effect on clutch performance.

Should increased quantities of oil or grease
obtain access to the facings, one or two
conditions, or a combination of the two,
may arise, depending upon the nature of
oil, ete.

(a) The oil may burn off and leave on the
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surface facings a carbon deposit which
assumes a high glaze and causes slip.
This is a very dc!%-lite, though very thin
deposit, and in general it hides the grain
of the material.

(b) The oil may partially burn and leave a
resinous deposit on the facings, which
frequently produces a fierce clurch, and
may also cause a *“ spinning » clutch due
to a tendency of the facings to adhere to
the flywheel or pressure plate face,

(c) There may be a combination of (a) and
(b) conditions, which is likely to produce
a Judder during clutch engagement.

Still greater quantities of oil produce a black
soaked appearance of the facings, and the
eflect may be slip, fierceness, or judder in
engagement, etc., according to the condi-
tions,

If the conditions under (3) or (4) are ex-

perienced, the clutch driven plate should be
replaced by one fitted with new facings, the
cause of the presence of the il removed and the
clutch and fiywheel face thoroughly cleaned.

P S




SYMPTOM

t. Drag or Spin.

2. Fierceness or
Snatch.

3. Slip,

FAULTS AND THEIR

CAUSE

(a) Oil or grease on the driven plate
facings.

(b) Misalignment between the engine
and splined clutch shaft.

(c) Improper pedal adjustment not
allowing full movement to release
bearing.

(d) Warped or damaged pressure plate
or clutch cover.

(¢) Driven plate hub binding on splined
shaft.

(f) Pilot bearing or bushing of clutch
shaft binding,

(g) Distorted driven plate due to the
weight of the gearbox being al-
lowed to hang in clutch plate during
erection.

(h) Broken facings of driven plate.
(j) Ditt or foreign matter in the clutch,

(a) Oil or grease on driven plate
facings.

(b) Misalignment.
(c} Binding of clutch pedal mechanism.
(d) Worn out driven plate facings.

(a) Oil or grease on the driven plate
facings.

(b) Binding of clutch pedal mechanism.

(c) Improper pedal adjustment indi-
cated by lack of the requisite 1”
free or unloaded foot pedal move-
ment,

Incorrectly replaced floorboards
preventing complete rearward
- movement of the pedal.

REMEDY

REMEDY

Fit new facings.
Check over and correct the alignment,

Cortrect pedal adjustment.

Renew defective part.

Clean up splines and lubricate with
small quantity of high melting point
grease such as Duckham’s Keenol,

Renew or lubricate pilot bearing.

Fit new driven plate assembly using a
jack to take the overhanging weight of
the gearbox.

Fit new facings.

Dismantle clutch from flywheel and
clean the unit, see that all working
parts are free.

Caution—Never use petrol or paraffin
for cleaning out clutch.

Fit new facings and cnsure isolation of
clutch from possible ingress of oil or
grease,

Check over and correct the alignment.
Free and lubricate journals.
New facings required.

Fit new facings and climinate cause of
foreign presence.

Free and lubricate journals,

Correct pedal adjustment and/or
clearances.




SYMPTON

4. Judder.

5. Rattle.

6. Tick or -
Knock.

7. Fracture of
Driven Plate,

8. Abnormal
Facing Wear.

YL

FAULTS AND THEIR REMEDY—Continued

CAUSE

(a) Oil, grease or foreign matter on the
driven plate facings.

(b) Misalignment,

(c) Pressure plate out of parallel with
flywheel face in excess of the per-
missible tolerance.

(d) Contact area of friction facings not
evenly distributed. Note that fric-
tion facing surface will not show
100%, contact until the clutch has
been in use for some time, but the
contact area actually showin
should be evenly distributed roun
the friction facings.

{¢) Bent splined shaft or buckled driven

late.

(f) Unstable or ineffective rubber en-

ine mountings,

(g) Chassis' to engine tie bar out of
adjustment,

(a) Damaged driven plate, /.., broken
springs, etc.

b) Worn parts in release mechanism.
Er: Excessive back lash in transmission.
(d) Wear in transmission bearings.

(e) Bent or worn splined shaft.
(f) Graphite release bearing loose on
throw-out fork,

() Hub splines badly worn due to
misalignment.
(b) Worn pilot bearing.

(a) Misalignment distorts the plate and
causes it to break or tear round the
hub or at segment necks in the case
of Borglite type. '

(b) If the gearbox during assembly be
allowed to hang with the shaft in
the hub, the driven plate may be
distorted, leading to drag, metal
fatigue and breakage.

Usually produced by overloading

and by the excessive slip starting
associated with overloading.

REMEDY

Fit new facings and eliminate cause of
foreign presence.

Checi over and correct alignment,
Re-adjust levers in plane and, if neces-
sary, fit new eyebolts.

This may be due to distortion, if so fit
new driven plate assembly.

Fit new shaft or driven plate assembly, |

Replace and ensure elimination of end-
wise movement of power unit,
Correct to ensure that power unit is
held against endwise travel.

Fit new parts as necessary.

Check and correct alignment, then fit
new driven plate.
Pilot bearing should be renewed,

Check and correct alignment and intro-
duce new driven plate.

Fit new driven plate assembly and
ensure satisfactory reassembly. !:

In the hands of the operator.
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CLUTCH

SUPPLEMENT

CLUTCH SLAVE CYLINDER

Descriptive and maintenance notes,

A convenient way to expel the internal parts
of the unit, after removal from the vehicle, is to
olank off one connection and to apply a low air
pressure to the other,

The rubber cup (1) and the boot (2) must be
in good condition or replaced by new ones.

Bleeding the slave cylinder.

* Bleeding,” or expelling air, is not a routine
operation and should only be necessary when
some portion of the hydraulic equipment has
been disconnected or when fluid has been drained
off.

1. Fill the supply tank with fluid and keep at
least a quarter full throughout the operation,

otherwise ait will be drawn in, necessitating -

a fresh start.

2. Attach a rubber tube to the bleeder screw
and allow the free end to be submerged in
a little Lockheed brake fluid in a clean glass
jar. Open the bleeder screw one complete
marn,

3. Depress the clutch pedal slowly and whilst
fluid issues and before the pedal reaches the
end of its stroke, tighten the bleeder screw
securely.

4. Repeat (3) until air bubbles cease to appear
from the tube in the jar.

MASTER CYLINDER ASSEMBLY

See instructions and Fig. 1 in Brakes Section -

Supplement,

FITTING TWIN TYPE MASTER
CYLINDER

When fitting this type of Master Cylinder to
1 car, it is important to provide 030" clearance
setween each push rod and the piston which
sperates it.  This clearance is necessary to allow

each piston to return to its stop on its cylinder
and thus prevent the possibility of the lip of the
main cup covering the by-pass port.

If such a condition were to arise, the excess
fluid drawn into the cylinder during the return
stroke of the piston will find no outler and

ressure will build up in the system, causing all
rakes to drag or remain “on ” and the clutch
to “slip ™.

The correct pedal adjustment is set when the
vehicle is assembled and should never need
alteration unless it is necessary to replace the
cylinder or brake assembly.

FITTING SLAVE CYLINDER ASSEMBLY

This assembly is connected to the appropriate

linder in the Master Cylinder Assembly (see

Ectails above) by a pipe through which fluid is
ed.

The assembly is mounted on a plate which
is attached to two of the bottom clutch housing
bolts on the left of the engine unit. A steady
bracket also is supplied which is attached to an
engine sump bolt, '

When attaching the push rod to the clutch
pedal, it is particularly important that a certain
amount of lost movement exists between the rod
and the piston, This is necessary to provide
clearance at the release bearing,

The lost movement required in the push rod
is .075", which provides the necessary 1 clear-
ance at the release bearing face.

The method to adopt when setting this push
rod is to force the piston to the bottom of the
cylinder with the push rod and, with any lost
movement in the operating lever on the cross
shaft used up, screw the fork end on the rod until
the hole in this is aligned with the top (three
holes exist) hole in the operating lever, Screw
the clevis pin into fork end leaving the locknut
loose on the rod.




The adjuster nut should next be screwed
back until a gap of .075” exists between this nut
and the fork end. The rod and nut should then
be screwed into the fork end, thus using up the
075" and providing that amount of lost move-
ment. The locknut should then be tightened and
a final check of lost movement carried out with a'
short rule resting on the slave cylinder attach-
ment flange, at right angles to this face, with its
graduations aligned with the shoulder of the
push rod fork end,

A convenient method of measuring the 075"
on the rod is. to make up a fork gauge that
thickness which can be inserted between the nut
and fork end.

Y3

As the clutch plates wear, the inner ends of
the toggle levers will move towards the release
bearing, thus reducing the clearance at this point.
It will consequently be necessary to restore this
clearance by suitably shortening the push rod as
lost movement is decreased.

It is most important that the lost movement
in the clutch should be maintained, The com-
bined free movement in the master and slave
cylinders will give an approximate lost move-
ment of " at the pedal pad, Owing to the light
pedal pressure required with this system, it is
difficult to estimate the free movement at the
pedal pad and this is best checked by measuring
the 075" on the Slave Cylinder push rod as
already described,

Fig, 1. Slave cylinder assembly
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