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4-CYLINDER PETROL ENGINE
(KAH MODELS)

ENGINE

Bore (grade “B”—nominal)
nominal} - in
iiu:xjk:nim B.H.P. at 3,400 r.p,m.
—Gross .. ik i
—Nett .. e ",
Maximum torque at 1,600 r.p.m.
Piston speed per 1,000 rpm. ..
Compression ratio . .
Compression pressure ..

Displacement .. g
Firing order .. ..
Engine mounting a2

LUBRICATION SYSTEM

Type of system ..

Type of pump .. ..
Type of pump intake
Pump drive

Normal running pressure (hot)

il filter
~—Make
—Type ..
—Model ..

—Maker's element number

Position of oil filter ..
Dipstick location

Pressure relief valve
—Type and position

Position of oil filler ..

0il capacity of system ..

ENGINE

Cylinder Block.
Type .. “x
Material X
‘Water jackets ..
Cylinders s
Cylinder wall lubrication
Bore size %

DATA

4 cylinder, vertical, overhead valve unit, having an
R.A.C. rating of 16:2 h.p.

3.1869/3-1873 in. (80-947/80-957 mm.)

4-33 in. (110 mm.)

56

525
104 lb. ft. (1438 kgm.)
721-8 ft./min. (22001 m.{min.)
i i ] i
?lijlb.,l'sq. in. (8-01 kg.fsq. cm.) (see also test conditions,
detailed on page B.IT)
138-34 cu. in. (2,267 c.c.)
gk the clutch
int rubber; two at the rear on
n}:?usir:logl,n via brackets, and one at the front on a
support bracket bolted to the timing cover

Pressure
Submerged spur gear
Floating gauze filter i
ical skew gear on cams
‘1"1;1‘10@50 Ib.fsq. in, (3:16 to 3-52 kg.fsq. cm.)

AC-Delco
By-pass, with renewable element
AC.1531196
ACMI14 . .
ft hand side of cylinder bloc! -
grl;?::— lt:ﬁ h]and side of cylinder block, adjacent to the
ignition coil
j Located in the
i ded plunger, non-adjustable.
sz;ril.l%a:l?:: bin:k on the right hand side. (.'iperla\tc::;t etlo
limit the oil pressure in the system to approxmmately
.f5q. in. (3+52 kg./sq. cm.).
Miou::}cj:lsqm: upper face of the rocker cover, towards
the front left hand side
9-5 pint (5+40 litre)

MANUFACTURING DATA

M hi

Grey cast iron
Full length of bore
Plain bore /
in connecting rod big endl .
%mfnl;ch.f’ée"li nominal size, but is subject :."‘ %c gl;;«‘i,::%
indi 6. Individual L
dicated at the top of page B.
?ns;:y cylinder block may conform to any of these :1::
grades, i.e,, the bores in any one block may
conform to one grade.

gral with cr
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ENGINE
Cylinder Block— Data continued

inches millimetres
Grade A |, ¥ 5 3-1861/3-1865 80-927/80-937
Grade Al. . e 3-1865/3-1869 80-937/80-947
Grade B .. 3-1869/3-1873 80-947/80-957
Grade BI. . 5 3-1873/3-1877 80-957/80-967
Grade C e 2 3-1877/3-1881 80-967/80-978

Note: When the letter “T" js stamped as an additional letter to the
4 production grading system and should be ignored,

cylinder bore grading letter, it indicates

Therefore, for service purposes a cylinder bore stamped with the letters “AT" is a grade “A” bore,
and a bore stamped “BIT™ is a grade “B1" bore, ete.

The grade letters of each bore are stamped
bore and just below the head gasket seating,

Maximum oversize recommended
for reboring (with or without liners)
Bore diameter in cylinder block
to accommodate liner (std.)
Outer diameter of liner (std.)
Recess depth in cylinder block
for liner flange” ., i
Recess diameter in cylinder
block for liner flange 2
Fit of liner in cylinder block
Bore diameter of housing for
main bearings 2 ;

Main bearing cap stud size
—Front and centr
—Rear .. o

Bore diameter of housings for
camshaft bearings
—Front ..
—Centre ..
—Rear

Cylinder Head.
Material i K
Cylinder head stud size
Gasket
—Type .. v iy
~—Thickness (compressed)
Valve guide housing diameter i
Valve seat angle (inlet and exhaust} i
Note: The valve seating must be concentric to the
indicator reading,
Valve throat diameter
—Exhaust ..
Sparking plug thread size

Valve Guides.
Type . G 3
Material : i
Outer diameter (std.), .
Fit in cylinder head .,

on the left hand wall of the cylinder black, in line with the

inches millimetres

~+ 030 +-762
3-3045/3-3055 83-934/83-960
3-3065/3-3075 83-985/84-011
“118/-120 2:997/3-048
3-457/3-460 87-808/87-884

001 in. to -003 in.(-025 mm. to 076 mm.) interference

2-3948/2-3955 60-828/60-846
with main bearing cap nuts tightened to the
recommended torque wrench reading

4 in. B.S.F.

{in. BSF.

inches millimetres
1-9998/2-0008 50-795/50-820
1-9975/1-9990 50-737/50-775
1-9005/1-9015 48-273/48-298
Grey cast iron

7 in. B.S.F,

Stecl, asbestos and copper compositi

045 1-143
-625{-626 15-875(15-900
45°

valve guide bore to within -002 in. (051 mm.) total

1:515/1-520 38-481/38-608
1:247/1-253 31-674/31-826
14 mm. diameter % 1-25 mm. pitch

Detachable

Malleable cast jron

6262/-6267 15-905/15-918

+0002 in. to -0017 in. (005 mm. to -043 mm.}
interference



Valve Guides—Dara continued

Inner diameter 5 %
Overall length

—Inlet .. ¥oa i =5

—Exhaust -
Oversize valve guides
available s
Location in cylinder head

Valves.
Material
—Infet .. i ok
—Exhaust % S
Position and operation -

Valve clearances (engine hot)
—Inlet .. R S
—Exhaust A ve

Valve head diameter
—Inlet
—Exhaust

Valve face angle
—Inlet and exhaust .. 3

Note: The valve face must be conce:

Depth of parallel section above

valve face angle
—Inlet
—Exhaust
Valve stem diameter
—Inlet ..
—Exhaust
Valve stem clearance
in guide
—Inlet .. v i
—Exhaust s o
Overall length
—Inlet .. ie -
—Exhaust = o
Valve timing
—Inlet opens .
—Inlet closes .. 5
—Exhaust opens i
—Exhaust closes

Valve Springs.
Spring retention e o

Free length ;
—Inner spring .. .
—Quter spring .. P
Load at fitted length
(with valve closed)
—Inner spri;lg o -
—Outer spring .. o

ENGINE Page B.7
inches millimetres
-3437/-3447 8-730/8-755
. 220 55-88
2-60 66-04

4001 in. (+-025 mm.) and +-003 in. (4076 mm.)

When fitted the upper end face of the valve guides
must project, <71 in. (18:034 mm.) in the case of the
inlet valve guides, and -86 in. (21-844 mm.) in the case
of the exhaust valve guides, above the bottom of the
valve spring seating. The upper end of the valve guide
in each case is marked “TOP" and this end must be
located adjacent to the spring seating.

Steel drop forging
Steel extruded forging
Overhead and operated by push rod and rocker

inches millimetres
007 178

005 229
1-630/1-634 41-402/41-504
1-382/1-386 35-103/35-204
45°

niric to the valve stem to within -001 in. (:025 mm.) total indicator reading.

; % L5
34173422 8:679/8:692
-3407/3412 §-654/8-666

. -0015/-0030 -038/-076

g -D025/-0040 064/-102

492 124-97
4:92 in. (12497 mm,) plus 06 in, (1'52 mm.) for the
coned head of the valve

15° B.T.D.C. For checking these angular positim:ls.
x 49° ABD.C. set valve clearances to -0]5_ i,
53" B.B.D.C. (-381 mumn.) (see “Valve Timing’
11° AT.D.C. ] on pages B.32 to B.3)
i Dual coil
Cup and split cotters
inches millimetres
193 48-02
223 S6-64

25 1b. (11-34 kg.) at 1-58 in, (4013 mm.)
56 1b. (25-40 kg.) at 1-70 in, (43-18 mm.)
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Valve Spring—Data contined

Load at compressed length
(with valve fully open)

ENGINE

~—Inner spring .. - o s 49 Ib. to 52 Ib. (2223 kg. to 23-59 kg.) at
1:23 in. (31.24 mm,)
—Outer spring .. 91 Ib, to 97 Ib. (41-27 kg. to 4399 kg.) at
135 in. (34-29 mm.)
inches millimetres
Rocker Gear.,
Rocker shaft
Overall length G s oy 5s - 750 190-50
Note: Shaft to be straight to within -002 in, (-05! mm.) total indicator reading over its full length.
Outer diameter > 1 s s T490/-7495 19-025/19-037
Width of locating key slot i 3 093097 2-362/2-464
Depth of locating key slot - i -100/-106 2-540(2-692

Rocker bore diameter . -750¢-751 19-050/19-075

Locating key width 090/-093 2-286/2-362

Rocker shaft standard

Bore diameter o ¥ " o v ~750/-751 19-050/19-075
Width across boss side faces ¥ o R 98 2489
Slot width for locating key i (95/-100 2-413/2-540
Rocker retaining springs
Free length
—Inner .. e 2-50 63:50
Load at fitted length
—Inner .. iie i e 8 Ib. (3-63 kg.) at 1-375 in. (34-925 mm.)
—Outer ., ig 2 71b.41 Ib. (318 kg. £+ -45 kg.) at -100 in. {2:540 mm.)
Tappets
OQuter diameter w5 P i 1-0224/1-0229 25-969/25-982
Diameter of tappet bore
in cylinder block o e 1-0234/1 0244 25-994{26-020
Camshaft.

Location Fhs 4 Left hand side of the cylinder block, and operating in
three steel shell, white metal lined type bearings,
pressed into the cylinder block

End thrust Taken on the location plate mounted on the front face
of the cylinder block

inches millimetres

Thickness of camshaft location plate -2047/-2057 5-199(5-225

End float i ik pos 003 in. to 005 in. (-076 mm. to -127 mm.)

Journal diameter

—Front .. £ & e ae fie 1-8720/1-8728 47-549/47-569
—Centre .. s i e v % 1-8070/1-8080 45-898/45-923
—Rear . .. i% S v e i 1-7668/1-7680 44-877/44-907
*Cam base diameter (nominal) i v i 1-1138 28-291
*Cam lift (nominal) .. e i 0 i 314 7976
*Diameter of eccentric for fuel lift
pump operation 1-373/1-377 34-874/34-976

*The lands of the cams and the fuel lift pump eccentric are taper ground, therefore, when checking these
dimensions always measure over the rearmost edge of the lands, i.e., the larger dimension,

Width of timing wheel key slot

on front spigot of camshaft ks a o -187/-188
Depth of timing wheel key slot
on front spigot of camshaft - e o -219/-223
**Bearing inner diameter (fitted)
Front
—Production s 1-8740/1-8750

—Service replacements .. 1-8760/1-8770

4-750/4-775
5-5635-664

47-600/47-625
47-650/47-676



Camshaft—Data continued

Centre

_Pmducunn

—Service n:plaaemmts
Rear

—Production ..

__..Sﬁvme ;epi.lmc.mmts
camshaft journal and bearing
Front .

—Production .. i ‘e

—Service replacemen

ts .. .
Centre and rear
—Production
—Service rrplanemenis

ENGINE Bage B9

**When checki haft bcanns

observed.

jce replacement camshaft bearings are supp
el s slight variation in the allgnmant through the three parent bearing bores in

diameters, to allow for any
the cylinder block.

Camshaft bcarmgs fitted on p
finish line bored in position, allowing closer limits on the b

Lubrication of drive .. i e

Timing Wheels and Chain.
Timing chain
Type . e o ax
Number of pitches i i
Quter diameter of roller ..
Internal width (measured to oute;
end faces of opposing rollers) ..
Camshaft timing wheel
Number of teeth .. = %
Pitch of teeth ! - e
Diameter of gear, as takcn
over -25 in. (635 mm.}
diameter pins . x
Width of locating ke)* slot
Crankshaft timing wheel
Number of teeth
Pitch of teeth 4 v
Diameter of gear as f.nlu:n
over -25 in. (6+35 mm.)
diameter pins "
Width of locating key slot

Crankshaft.
Material

Balance . .. ‘e

Lubrication of crankshaft main
and crankpin _}Wfﬂ&ls 5

Number and type of main b:mn§

End thrust .. .- ..

inches millimetres
1-8095/1-8105 45-961/45-987
1-8115/1-8125 46-012/46-038
1-7693/1-7703 44-940/44-966
1-7713j1-7723 44-991/45-016
0030 76

0050 127

<0035 -089

0055 140

and bearing clearances the following remarks should be

finished with i 1 inmer hcarmg

Juding service repl 1 blocks, , Are

inner di to be d

Duplex chain and timing wheels, tensioned by means of
a spring blade
Oil jet

Renold Duplex Endless

inches millimetres
375 9-525

62

25 635

628 15-951

44

-375 9-525
5:-504/5-507 139-802/139-878
+1875/-1885 4-763(4-788
2

375 9-525
2-882/2-885 73-203{73-279
-236/-237 5-994{6-020
Steel drop forging i

Integrally forged ter-weight

Pressure

Three, steel shell, white metal lined bearings, supported
in the crankcase and bearings caps

Taken on steel backed, white metal lined !hru_st wnshgﬁ.
located on cither side of the rear main bearing
housing

Page B.10
Crankshaft—Data continued

Thickness of thrust washer (std.) ..
Oversize thrust washers available
End float i
Outer diameter of main Joumal (std )
Maximum undersize for re-gnndmg
main journals
Inner diameter of main
beanng fitted (std.)
main beari
Runmng clearance of main
journal in beanng
Width of main jOIII‘TIH.]
—Front - e
—Centre . i W .
—Rear .. F
Outer diameter of cranl:pm
Jjournal (std.)
Maximum undersize for re—gnnd.m,g
crankpin journal =
Width of crankpin journal .,
‘Width of locating k:y slot for
timing wheel ;
Crankpin throw

Connecting Rod.

Material
Distance between Oerltrl.'s
Small end bearing type
Big end bearing type ..
Big end

Bore (less bearings)

Width
Side float s
Inner diameter of crank in
(big end) bearing hu.ed (std) .
Undersize crankpin (big
end) bearings available . . S
Running clearance of crankshaft
crankpin journal in bearing ..
Bearing cap bolt size i
Small end
Bore (less bush)
Width ¢
Inner d)ame‘her of bus.h ﬁttad
(tinished to size when in position)
Big and small end bores to be
parallel in all planes to within

Gudgeon Pin,

Type and location ..

Finish . il i3 =
Overall iength 2 i &
Outer diameter

~—High grade (colour coded green)
—Medium grade (natural) ..
—Low grade {colour coded yellow)

ENGINE
inches millimetres
091/-093 2 3112-362
<005

+-127
-002 in. to -004 in. (051 mm. to 102 mm.)
2-2490/2-2495 57-125/57-137

— 040 —1-016

2:2498/2:2510 57-145/57-175
—+020 in. (—+508 mm.) and —-40 in. (—1-016 mm.)

*0003 in. to 0020 in. (-008 mm. to -051 mm.)

1-9450/1-9530 49-403/49-606
1:9665/1-9705 49-949/50-05)
2-4405/2-4415 61-989/62-014
1:93725/1-93775 49-206/49-219
— 040 —1-016
1-3125/1-3145 33.084/33-388
235772367 5-987/6-012
2-164/2-166 54.966/55-016

Steel, “H" section, drop forging

8-699/8-701 220955/221-005
Split bush (Vandervell Clevite 10)

Steel shell, white metal lined

2:0425/2-0430 31-880/51-892
with connecting rod cap nuts tightened to the
recommended torque wrench reading
1-302/1-304 33-071/33-122
“0085 in. to -0125 in. (-216 mm. to -318 mm.)

1-9380/1-93%0 49-225/49-251

—020 in. (—-508 mm.) and —-040 in. {—1-016 mm.)

00025 in. to -00175 in. (006 mm. to 044 mm.)
$#in. BS.F.

1:0685/1-0700 27-140/27-178
110 2794
“9447/-9451 23-995/24-006

<0005 in. (0127 mm.) per 1 in. (25-40 mm.) of
mandre] length

Tubular, fully floating and retained in the piston bosses
by circlips
Heat treated, ground and lapped

2:718/2-721 69-037/69-113
9449/-9450 24-000/24-003
9448/-9449 23.998/24-000
9447/-9448 23-995/23-998



Pin—Data continued

Diameter of 4 003 in. (+-076 mm.)

oversize jgeon pins available

thnnaﬂ?bmllhg.

Type .. v s
Material W5 i ox
Form ..

Number of nngs
—Compression ..
—Scraper i

Additional il control

Compression height ..
Overall length (nominal) ..
Skirt diameter (after tin plating)

ENGINE Page B.11
inches millimetres
~z 9478/-9480 24-074/24-079

“T* slot with flat top crown

Lo-Ex aluminium alloy, tin plated -0002 in. (-005 mm.}
thick on the outer diameter

Taper and oval ground

2 (top ring chromium plated—2nd ring taper faced)

1 (slotted)

Provision is made for an additional slotted scraper
ring in the skirt. This additional ring is for service
use only, sce page B.39

2-008/2-012 51-003/51-105

3-660 92-964

Grade “B” is nominal size, but is subject to the
following grading:

inches millimetres

3-1844/3-1848 80-884/80-894
gm ﬁl 3-1848/3-1852 80-894/80-904
Grade B 3-1852f3-1856 80-904/80-914
Grade Bl 3-1856/3-1860 80-914/80-924
Grade C 3-1860/3-1864 80-924/80-935

Note: thn the lcﬂ.cr “T“ is stamped as an add:tmmi letter to the piston grading letter, it indicates a
roduction grading system and should be ignored. 3 e ;

e Therefore, for service purposes a piston stamped “AT" is a grade “A”, and a piston stamped

“BIT" is a grade “B1", etc.

The letter denoting piston skirt

Clearance in cylinder bore with
tin plated piston fitted b

Owersize pistons available .

Maximum permissible wt]ghl
variation per set of pistons

Gudgeon pin bore diameter
Ring groove width in
piston :

—Compression ..
—Scraper

Piston ring width
—Compression ..
—Scraper

Vertical clearance between puwn

ring and groove ..
Piston ring radial thickness .
Piston ring free gap {mmmal)
Piston ring fitted gap. . =

LUBRICATION SYSTEM
Qil Pamp.
Body
Diameter of idler pin and
driving shaft housing bores
Gear wheel housing diameter
Gear wheel housing depth
(from cover plate
mounting face) .. ay

ling is ped on the piston crown.

0013 in. to +0021 in. (*033 mm. to 053 mm.)
++030 in. (4-762 mm.)

T 2 drams (3-55 grm.)

inches millimetres
< -9447/-9451 23-995/24-006
0958/-0968 2:433(2-459
-1895/-1905 4-813/4-839
i 09280938 2-357/2-383
i -1865/-1875 4.737/4-763

002 in. to -004 in. (-051 mm. to -102 mm.)
-122/-130 3-099/3-302
37 9-398

010 in. to -014 in. (-254 mm. to -356 mm.}

-5123/-5128 13-012/13-025
1-2847/1-2857 12-631/12:657

- 1-2495/1-2510 31-737/31-775
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il Pamp—bam continued

Driving shaft
Quter diameter . .
Shouldered diameter for
gear wheel location

Pinion sleeve upper diameter

(operating in bush
pressed into crankcase)

Pinion lower journal diameter

Clearance of pinion lower
journal in crankcase bore
Idler pin
Outer diameter
Length Ja
Driving gear wheel
Length e e
Outer diameter .
Pitch circle diameter
Bore diameter i e
Number of teeth
Idler gear wheel
Length
Outer diameter
Piteh circle diameter
Bore diameter B
Mumber of teeth
Clearance between end of

gear wheels and pump body

cover plate mounting face
Side clearance between

gear wheels and pump

body internal profile

Pressure Relief Valve.
Valve
Quter diameter
Length
Angle of seating I'aue:
Spring
Free length ..
Outer diameter .
Fitted load and length

Minimum working length. .
Thickness of valve body
seating fibre washer

Cylinder head nuts

Main bearing cap nuts
—Front and centre
—Rear

Big end cap nuts

Flywheel setbolts

ENGINE
inches miliimetres
-5111/-5116 12:982/12-995
+4333/-4338 11-006/11-019
= i +7252/-7259 18-420/18-438
b s 1:0970/1-0978 27-864/27-884
-0042/-0064 -107/-163
- " -5130/-5134 13-030/13-040
5 2 1:82 46-228
1-2475/1-2485 31-687/31-712
1-2815/1-2823 32-550/32-570
1-085 27-559 =
-4328/-4333 10-993/11-006
10
£ * 1-2475/1-2485 31-68731-712
i i 1-2815/1-2823 32-550{32-570
1-085 27-559
-‘%146,-'-5154 13-071/13-091
-0015/-0035 -038/-089
-0019/-0049 048/-124
-521/-524 13-233/13-310
107 27-178
1067 (included)
1-988 50-50

+354 9

6-00 1b. to 5-25 Ib. (2-72 kg. to 2-38 ke.) at
1-338 in. (34 mm.)

984 25

7 in. (1-59 mm.) uncompressed
TORQUE WRENCH DATA
S56{60 Ib. fr. (7-74/8-30 kg. m,)

i 45/65 Ib. f1. (6-22/8-99 kg. m.)
. 30/40 Ib. fr. (4-15/5-53 kg. m.)
27/30 1b. ft. (3-73/4-15 ke. m.)
37/43 1b. M. (5-12/5-95 kg. m.)
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4-CYLINDER PETROL ENGINE
(KAH MODELS)

DESCRIPTION

The engine is a four cylinder overhead valve unit with
push rod operated valves that are carried in a detach-
able eylinder head. The head is secured by nuts and
studs to the cylinder block, which is cast integral with
the crankcase. A gasket of steel, asbestos and copper
composition is interposed between the cylinder head and
the block to seal this joint. Plain cylinder bores are
used in this engine and maximum life is ensured by
employing a chromium plated top compression ring on
the pistons. The engine is rubber mounted in the chassis
frame at three points, one at the front centre by a
support bracket bolted to the timing cover and one on
either side at the rear, by means of support brackets
attached to the clutch housing.

The crankshall is a steel drop forging formed with
integral balance weights and is carried in three main
bearings of the detachable steel shell, white metal lincd
type. which are readily ble. The main beari
upper halves seat in the crankcase, whilst the lower
halves seat in the bearing caps, and lips formed on the
bearing halves seat in corresponding recesses machined
in bottl the mnkcase and bearing cap bores, thus

i i for the bearing shells
when awmblcd Crankshafl main bearings are obtain-
able in undersizes of —020 in. (—-508 mm.) and —-040
in. (—1-016 mm.).

The main bearing caps are located by means of their
side faces, which mate with machined registers in the
crankcase, and are sccurcd by studs and friction type
locknuts. The registers in the crankease for the main
bearing caps are offset from the crankshaft axis, thus
the main bearing caps can only be fitted correctly one
way round. Crankshaft end float is controlled by
thrust washers fitted to the inner and outer end faces
of the rear main bearing housing, and to prevent radial
movement of the upper and lower thrust washer halves,
the lower halves are dowel located to the end faces of
the bearing cap. Thrust washers are available in an
oversize of +-005 in. (—-127 mm.). The primary shaft
spigot bearing is located in a recess machined in the
rear of the crankshaft flange.

The connecting rods are steel “H™ section drop
forgings, formed with a closed hub at the upper (small)
end, into which is pressed the small end bush. The
lower (big) end is split at right angles to the rod axis and
carries detachable steel shell, white metal lined type
bearings, which are readily rencwable. Locating lips
are formed on the bearing halves and register in the
recesses machined in both the connecting rod and the
Ing end cap bores. Th& locating lips provide positive

for the comp ing shells when assembled.
Connccting rod big end bearings are obtainable in
undersizes of —-020 in. (—508 mm.) and —-040 in.
(—1-016 mm.). The big end cap is secured to the
connecting rod, by two bolts, nuts and locking plates,

Pistons of Lo-Ex aluminium alloy, with a “T" slot
on the opposite side to the thrust, are attached to the
connecting rod small ends by a fully floating gudgeon
pin, which is retained in the piston by steel circlips.
Gudgeon pins are available in an oversize of +.003 in.
(076 mm.). Each piston is oval and taper ground and
carries three pistonrings locatcd above the gudgeon pin.
The top ring is a cl plated pression ring,
the second one a taper faced compression ring, and the
third ring is a slotted oil control scraper ring. Provision
is made at the bottom of the piston skirt for a second oil
control scraper ring to be fitted in service after the
vehicle has completed a considerable mileage. Pistons
and rings are available in an oversize of —-030 in.
(+-762 mm.). The pistons are tiﬁ plated on their
outer diameters to assist “running-in"",

The camshaft runs in three bearings of the steel
shell, white metal lined type, which are readily rencw-
able. The camshaft bearings are pressed into housings
on the left hand side of the cylinder block. The aperture
to the rear of the rear camshaft bearing is closed
by means of a pressed disc. Camshaft end float is
controlled by a thrust plate bolted to the front face of
the cylinder block. The drive to the camshaft is trans-
mitted from the crankshaft by means of an endless
duplex chain and two timing wheels, the camshaft
running at half crankshaft speed. Both chain driven
timing wheels are suitably marked to facilitate valve
timing. The timing chain is tensioned by means of a
pivoting spring blade, which contacts the chain and
bears against the inside of the timing cover. The timing
chain and wheels are enclosed by an aluminium alloy
cover. An oil seal riveted to the timing cover, seats
around the boss on the crankshaft pulley and provides
an oil tight seal at this poinl. A pointer is provided on
the rear edge of the crankshaft pulley,and one on the
timing cover front face, to facilitate setting the engine to
T.D.C. (number | and 4 cylinders). A skew gear wheel
machined in the camshaft centre journal mates with the
skew gear pinion and sleeve assembly pinned to the long
shaft of the spur gear type oil pump. This shaft
provides the means of driving the oil pump, also the
ignition distributor, via a separate driving shaft having
an offsct coupling at each end. The tongue at the lower
end of this driving shaft mates in the sleeve of the skew
gear pinion, whilst the slotted sleeve at the upper end
mates with the driving dog on the distributor. An
eccentric at the forward end of the camshaft drives the
fuel Lift pump, which is located on the left hand side of
the cylinder block.

The detachable cylinder head carries the valve gear
and twin rocker shaft assemblies.

Each rocker shaft assembly consists of a hollow shaft,
sealed at either end by plugs and mounted at two points
in rocker shaft standards, one of which locates the shaft
radially by means of a key. The rocker arms are
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Fig. B.1.
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Cylinder block and cylinder head details
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Fig. B.2. Engine internal deiails
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arranged one each side of the rocker shaft standards so

as the centre pair are held in contact by a single coil
spring having a facing washer at either end, whilst the
outer pair are positioned by short conical springs
retained by spring clips, which locate in grooves in the
rocker shaft,

One end of each rocker arm is radiused to contact the
end of the valve stem and the opposite end is forged to
form a boss, which is threaded and carries the adjusting
screw and its locknut. The spherical end of the adjust-
ing screw seats in the upper socket of the push rod,
similarly the lower ball end of the push rod seats in the
socket formed in the tappet, thus the movement originat-
ing from the barrel type tappets contacting the camshaft,
is transferred, via the push rods, rocker arms and hence
to the valves, which are actuated, The adjusting screws
provided at the push rod end of each rocker arm are
for valve clearance adjustment, The tappet chest in
the side of the cylinder block is closed by means of a
pressed steel cover, which is retained by two cap nuts,
fibre washers sealing the nuts, and a gasket, the tappet
cover. The tappet cover carries the external breather
pipe.

The valves operate in renewable valve guides pressed
into the cylinder head, and are fitted with dual valve
springs, retained by a cup and split cotters. Valve
guides are available in +'001 in. (+:025 mm.) and
+003 in. (+-076 mm.) oversizes on the outer
diameter. On the spring cups fitted to the inlet valyes
an internal groove is formed, which locates the “O", or
sealing ring. The whole valve mechanism is enclosed
in a pressed steel cover, which is sealed by a gasket
and retained by two cap nuts and fibre washers.

The cast iron flywheel is spigoted, dowelled and boli-
ed to the rear of the crankshaft, with a steel starter Ting
shrunk on its outer periphery. The fiywheel securing
bolts are locked by means of tab washers, The clutch
is dowelled and bolted to the flywheel rear face and the
whole assembly is enclosed by the clutch housing,
which as mentioned previously also provides the means
of mounting the rear of the engine, via brackets,

The inlet and exhaust manifolds are secured together
at the centre by studs and nuts, and a specially formed
copper gasket is interposed between the mating faces
of the inlet and the exhaust manifolds. Collars are
fitted to the inner inlet ports in the cylinder head, which
locate in recesses formed around the corresponding
ports in the inlet manifold, thus registering the com-
plete manifold assembly to the eylinder head, A gasket
is fitted between the manifolds and the cylinder head.
The exhaust pipe is secured to the exhaust manifold by
studs and nuts, and a gasket is interposed between the

exhaust manifold face and the pipe flange to seal this
joint.

Information in respect of the fuel system, the cooling
system, the ignition and electrical equipment, and the
clutch will be found in the appropriate sections.

ADJUSTMENTS TO THE ENGINE
WHILST IN POSITION

To Adjust the Valve Clearances.

Check and if necessary adjust the valve clearances
every 12,000 mile (18,000 km.) adopting the following
procedure:

1. Lift the bonnet (hood) and secure in the open
position, also release the internal engine cowl from its
anchorage.

2. Start the engine and run at a fast idling speed until
hot and then switch off the engine,

3. Disconnect the breather pipe from the rocker
cover and from the moulded branch on the air cleaner to
carburettor hose, then lift the pipe clear (see “Fuel
System™ section).

4. Unscrew the two rocker cover cap nuts and lift off
the cover, taking care not to damage the gasket, or lose
the fibre washers fitted beneath the cap nuts.

5. To check and if necessary adjust the clearance of an
individual valve, proceed as follows:

(a) Rotate the engine crankshaft until a similar valve
on the corresponding cylinder is at full lift. Corres-
ponding cylinders are 1 and 4, 2 and 3. Therefore,
if it is desired to check number | cylinder inlet
valve clearance, rotate the engine until number 4
cylinder inlet valve is on full lift.

(b) To check the valve clearance,
insert a feeler gauge between
the valve stem and rocker foot
(see Fig. B.3). Correct clear-
ances with the engine hot are:

Inlet valves

007 in. (-178 mm.)
Exhaust valves

009 in. (229 mm.)

FEELER GAUGE
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diust the clearance, slacken the lm:lt.mlllt.e :i(;:
ey f the adjusting screw, and turn ¢ ¥
:mb‘ethhe:d;rewm until the ;olr‘;:.:tg g:a;dﬁzm

i i ut, hol
OBWuEi:‘ :::E::;: ﬂ:itl;cl:}?e screwdriver, then re-
:I:lr:; the clearance with the feeler gavge. .
the above described procedure until a

have been checked. To distinguish which

d) Continue
( identify the

valves
:rirlw: clearances have been checked,

corresponding rocker with a chalk mark.
i ker
6. Complete the operation by 'mﬁmn‘fm:h:onrgi‘;ion
c uring that the gasket is in g Koo
m\:r' f:::;a, positioned and that the breather p
and cof
connected securely.

Nuts.

Tightening the Cylinder Head o
RL:::gnae to Fig. B.4 will show that lhzc :\Ci{crm'g':r

1 e linder head nuts are obscure‘zl by tf 1i;]nen§ng el
pac qrh: fore to effect the operation O et
ey u::cssful'ly the rocker cover must be I¢ .
Geseril ander “To Adjust the Valve Clearfa 5

wpamﬂbfdto 4 inclusive. Proceed then as follows:
; i ct
ith the engine hot, tighten the nuts 1n the wr:r:ch
sl in Fig. B4 to a torque W

as shown
:ai'e:? of 56/60 1b. ft. (7-74/8-30 kg m.).

Fig. B4, Cylinder head nut tightening sequence

2, Check the valve clearances as detailed on page

B.16. _
t the rocker cover, ensuring i
‘:i*{;iutR:gnlu between the cover and cylinder

refit the bm‘lgm P

d to m . |
oc::;‘rl’r:gor hose. Tighten the pipe clips.

COMPRESSION PRESSURES

It is important to

|henrin the I‘;Ilowing manner:

1. The correct compression
114 Ib.fsq. in. (8-01 kg./sq. cm.

tested, with the engine
throttle held fully
starter cranking speed.

ng that an oil tight
head, also

i i nection on the rocker
¥ plp:l:;:d“;r:on:h on the air cleaner to

ensure that the va!\'c rocker :ﬁa?l.:r.
correctly set before commencing 1o m gin
ey dings (see page B.16). Pro

ssure for the engine is Cylin g e
l:‘;t:md an engine in g.ood Y head,
rd this pressure at each cy!.mdf;
hot, sparking plugs removed, ¢ ‘
open and the engine revolving &
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3 btained are sul ially below the

i or
3.:\.'e:lfiz.gm the :nginc is in need of attention to one,
f;l of the following:

B, Qul o

Valves andfor scatings. )
((:)) ‘f:stons piston rings andfor cylinder bores.
i e ket.
) Cylinder head gas o "
"y In addition to the above, incorrect vat]v:(:::;?és \;:n
- ltn in a deviation from the corn‘.t;l o ausesed
s If the valve timing is carly, the b
B sbtained will be higher, and if late, lo pes
e, Such readings will only be obtamd Bt
e_'.peaﬂcd‘ mbly of the timing v'vhv.:‘els an s
IC'R;:;E; ::::iled under “Valve Timing™ on page B.5&
i inder
4. Tt is recommended that the C?T&ﬁfﬂfxﬂ"& e
; i hich is supplie !
CompmsnonTI::;:ﬁ: tube and 14 mm. expa.ndl;;ii
. wmbcmu.:lscd for taking pressure readings on

CYLINDER HEAD MAINTENANCE

i d maintenance includes removal of u;e;
T aa ising, valve refl valve seal
; the “grinding-in” of the vai:le;
1d be taken to thoroughly se 2
mp filter chamber, and
“Fuel System’

re-grinding nn|:10
Opportunity shoul :
1hl:pourbureﬂor‘ fuel lift pu i B
the distributor, as defailed un
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section, and

the “Electrical Equipment” section
respectively,

To Remove,

In the removal operations detailed below, the water
pump is withdrawn together with the cylinder head as
an assembly, however, if required the water pump may
be suitably supported and left in position, together
with the top and bottom water hoses, providing that
the tension is relieved from the fan belt, and the boits
securing the water pump body to the cylinder head and
the cover plate are released prior to cylinder head
removal. The two removal procedures then follow the
same operational sequence,

L. Lift the bonpet (hood) and secure in the open
position, also release the internal engine cowl from jts
mounting points,

2. Disconnect the lead from one of the battery
terminals,

3. Drain the water from the radiator and the eylinder
block at the taps provided (see “Cooling System"
section). Disconnect the top and bottom water hoses.
If an anti-freeze mixture is in use, drain into a clean
container for re-use in filling the cooling system upon
re-assembly,

4. Slacken the dynamo adjusting setscrew and bolt,
also the support nuts and bolts, pivoting the dynamo
inwards towards the cylinder block. Retain in this
position by re-tightening the adjusting setscrew. With-
draw the four setscrews that secure the fan assembly and
fan pulley to the water pump mounting flange. Remove
the fan assembly, fan pulley and fan belt.

Release the two bolts from the steady bracket, which
supports the cylinder block drain tap remote handle.
This operation also frees the dynamo adjusting strap
from the lower securing bolt.

5. Disconnect the air cleaner hose from its location at
cither end, similarly the breather pipe from the
connection on the racker cover, and then lift the two

P s clear, R the rocker cover from the
cylinder head, after releasing the cap nuts.

6. Disconnect the lead from the thermometer bulb,
located in the water pump body thermostat chamber.

7. Remove the heater pipes (when fitted) from their
adaptors situated in the water pump inlet pipe and on
the rear left hand side of the cylinder head,

8. Remove the nuts that secure the rocker shaft
standards to the studs on the cylinder head, and lift off
the twin rocker shaft assemblies,

9. Withdraw the push rods making sure that the
tappets are not extracted from their bores. To ensure
the tappels are not displaced as the push rods are
withdrawn, proceed as follows:

(a) Raise the push rod approximately 4 in, (12mm.)and
if by this time the tappet has not separated from the
rod, lightly tap the side of the push rod with a
suitable implement until the tappet is released.

ENGINE

(8) Alternatively, raise the push rod approximately tin.
(12 mm.) and if by this time the lappet has not
separated from the rod, vigorously shake the upper
end of the push rod from side to side until the break
is effected.

10.  Remove the exhaust and inlet manifold assembly
(see page B.50),

11. Disconnect the rocker oil feed pipe at the cylinder
head elbow.

12. Remove the distributor complete with jts mounting
bracket (see *Electrical Equipment™ section).

13. Remove the cylinder head nuts and withdraw the
cylinder head assembly from the studs, noting that as
the cylinder head is raised the distributor driving shafi
must also be raised in step with the cylinder head, until
it is possible as the head clears the studs and is moved
rearwards slightly, to lift the driving shaft to the full
height of the scuttle apertute and then tilt the shaft
Tearwards, so that it clears the cab scuttle, when removal
of the driving shaft from the cylinder head is possible,

A composite gasket is fitted between the cylinder
block and head, and a slight rocking movement may be
necessary to break the joint.

Note: If any water drops into the cylinder bores when
the head is lifted away it should be wiped out
immediately to prevent corrosion,

To Dismantle.

Dismantling will be facilitated if the cylinder head is
placed with the valve SPrings uppermost, on a pair of
wooden blocks, ane placed at either end.

L. Remove the bolts that secure the water pump to the
cover plate and the front face of the cylinder head, and
withdraw the pump complete.
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2. Using a valve spring compressor (Churchill Main
Tool R.G.6513, which includes the Compressor Foot
R.G.6513-1, as shown in Fig. B.6), compress the
valve springs and cups, thus freeing the split coned
cotters enabling them to be removed. When carrying
out this operation cnsure that the hardened steel
cotters and the spring cups do not damage the valve
stems. Ensure that the inlet valve spring cups are not
over compressed, 50 as lo cause damage (o the sealing,
or “0" rings.

3. Release the valve spring compressor, and lift off
the spring cups and dual valve springs.

4. Remove the valves. The valves are numbered 1-8
starting from the front of the engine and on refitting
ensure they are returned to their original seats. Should
a new valve be fitted, chalk it with the number corres-
ponding to that on the original valve,

5. Ifit is desired to remove the water distribution tube,
remove the covers at the front and rear of the cylinder
head and tap it out from the rear, using & suitable
wooden drift. Alternatively a suitable tool may be
constructed as detailed under the “Cooling System”™
section, and the tube withdrawn from the front of the
cylinder head, after first releasing the front cover plate.

Inspection and Overhaul.

Before inspecting any of the coMpONENLs, remove any
carbon deposit from the combustion chambers, valve
ports, inside the valve guides and the valves. Suitable
wire brushes fitted into a hand drill arc recommended
for these operations. After cleaning the valve heads
give the stems a polished finish using very fine emery
cloth with oil, taking care not to reduce the valve stem
diameter over the length which operates in the valve
guide (sce also “Decarbonising”, on page B.24).

Valve Guides.
1. To Imspect. These may be checked for wear by
using a new valve as a gauge. The valve stem should be
a free sliding fit in the guide without excessive side play.
The maximum designed clearance of the valve stem in
the guide is as follows:
Tnlet 003 in. (-076 mm.)
Exhaust  -004 in. (-102 mm.)

Whilst making the above checks ensure that the
guides are free from carbon, and the stems from burrs.
All components must be oil free.

Valve guides are available in standard size, and

+-001 in. (+-025 mm.) and 003 in. (+-076 mm.)
on the outer diameter.

Renew the guides, if necessary, as detailed in para. 2
below.

2. To Remew. It is seldom necessary, Lo rencw the
valve guides, but it may be necessary, however, for the
purpose of re-grinding the valve seatings where great

y is ial to ensure icity of the work
performed by the stone of the grinder. which operates

inc ction with an cxpanding pilot inserted in the

valve guide.
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The valve guides are an interference fit in the cylinder
head and removal and refitment is facilitated by the use
of Churchill Main Tool R.G. 10A, in conjunction with
the Adaptor Sets R.G. 10A-3A and R.G. 10A-6 (see
Fig. B.7). If valve guide renewal is necessary, proceed
as follows:

P.666

Vig. B.7. Fitting new valve guides, wsing the Churchill Toal
R.G.10A and the adaptor sets R.GA0A-3A and R.G.
10A-6 (Tnset shows the method of valve removal)

{a) Screw the centre bar, R.G. 10A-3A, Code 4, into the
centre screw of the main tool and locate the adaptor,
R.G. 10A-6, over the centre bar so as to abut the
body of the tool. The taper face of the latter adaptor
must face away from the body of the tool.

() To remove a valve guide from the cylinder head,
insert the centre bar, R.G. 10A-3A, Code 4, down
through the combustion chamber and the valve
guide bore until it is possible to screw the knurled
nut on to the lower end of the centre bar, noting
that the taper face of the adaptor, R.G. 10A-6,
registers squarely on the valve seating (see Fig. B.8).
Withdraw the valve guide through the combustion
chamber and when clear of its housing remove the
main tool complete with valve guide from above.
Release the knurled nut and slide off the valve
guide from the centre bar of the tool. Repeat this
procedure to remove all remaining valve guides.

(¢) To fit a mew valve guide to the cylinder head,
utilise again the main tool R.G. 10A together with
the adaptor sets R.G. 10A-3A and R.G. 10A-6,

intaining the latter in the same position
on the body of the main tool as it assumed during
\he removal operations. Insert the centre bar,
R.G. 10A-3A, Code 4, down through the combus-

Page B.20

tion chamber and the housing for the guide until i
Elrlmrudzz below the cylinder head lefﬁcicnt?;ﬂti‘:
adn\-\: the valve guide, followed by the locating
Dralfgr, R.G. 10A-3A, Code 3 (inlet valve guide)

.G. 10A-3A, Code 2 {exhaust valve guide) to be‘

Fig. B, Corcect location of the
Churchill Adaptor R
on the cylinder 2 tor B.G.10A-6
'm?’ head valve seating, during valve guide

fitted over the centre bar of the tool. Fi
:}I;er kn;:ulset?r:u:h on tﬁ the threaded end ;??I!n? :::r:
" e adaptor, R.G. 10A- ister:
muarely on the valve scating (see Fi:ﬁBﬁé).R%“r::
c vallve guide into position, noting that when the
g::dc is Idrawn down to the depth of the locatin,
adaptor it automatically assumes the correct hc'ghs
above the spring seating. Repeat this procedu o
refit the remaining valve guides. p i

Notes: (i) When fitting [h.c new guides it is important
that the preseribed interference fit in the
cylmdgr head of -0002/-0017 in. (-005/-043
min.) is maintained.

(i) The valve guides must also be fig
aorm.: way up and for this rc:s:)c: Iﬁf
word “TOP" is stamped on one end of each
Eu;dc."Thc end of the valve guide marked

TOP" must be positioned uppermost and
ud_;aoeg]. o lhg ipring seatings on the top
face of the cylinder head.

(iii) It is essential that the guides are fitted to
the correct ports, ie., inlet, or exhaust
according to length, to avoid fouling the
spring cups. To assist in identification the
inlet guides are -40 in. (10-16 mm.) shorter
in overall length than the exhaust guides,

For additional identification uhsel.'we
the inlet guides are tapered ::xlémull at
each end, however the lower (port) endrha.s
the acute taper, whilst the exhaust giides
are tapered externally at the lower (port-j
end only and the bore at the upper end is

Fif. B9, Re-prinding the cytinder head
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chamfered slightly internall

y. The 1
(port) end of the valve guide is the cpp{;ﬁ;
end to the one stamped “TOP",

(iv) Should the Churchill Tool not be available
for wvalve ggide removal, or refitment
Uu_’.se operations may be momplisheci
using a suitable piloted drift, noting that
upon fitting, the valve guides must project
abolvt the bottom of the spring seating by
-?I_ in. (18-034 mm.) in the case of the inlet
guides, and -86 in. (21-844 mm.) in the case
of the exhaust guides.

Valve Seatings,

L To Inspeet. Inspect the cylinder head

gﬁcﬁl}r in the region of the vaive seats. rxrnfai‘l:::i
ted 5 ust be renewed. Examine the valve seating for

cessive pitting, or other damage and correct by re
gn.ndu;g the cylinder head valve seatings, using fm?th'l
operation l_hc Hall Eccentric Valve Scal Grinder (s 5
para. zl). ygu pitting will be corrected by the ac:ionsz?
b;g;ndnqg—m the valves, but on no account should
y pitted valves and seats be “ground-in” togethe:

(see also under *“Valve Grinding™). e

:;' ’:: I::-grmd The valve seats in the cylinder head
HOI‘{EL re-ground accurately using preferably the
a) centric Valve Seat Grinder, as shown in Fig. B.9,

Hll Eccentric Vair Seat Compye seatings, using the

or alternatively, the Churchill Valve Sea

comprisiag Main Tool 316X [Pilot 316-:1](: i
Gl s ot ?31? [317-22 (45° Cutter), 317T-22 (15°
. kr, P-22 (75" Cutter) and 317G-22 (Glaze
reaker) for exhaust valves, and 317-30 (45° Cutter),
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317T-30 (15° Cutter), 317P-30 (75° Cutter) and
317G-30 (Glaze Breaker) for inlet valves], as shown in
Fig. B.10 may be used.

Fig. B.10. Re-culting the cylinder head valve seatings, using the
Churchill Tool 316X and the cutter set 317

It is most important to note that the m-grougd valve
seat in the cylinder head must be concentric within the
required limit of 002 in. (-051 mm.) :ota_] indicator
reading with the bore in the valve guide. This l.i'egree of
accuracy will only be assured if new valve guides are
fitted, or alternatively the original guides are within the
-designed limits and free internally from all carbon
deposits, for it cannot be over emphasised that the
highest possible degree of concentricity shmfld exist
between the valve seatings and the valve guide bore
{see also under “Valve Guides"). In order to further
maintain accuracy the expanding pilot of the valve seat
grinder must be a close fit in the valve guide, the split
ring on the end of the pilot being finally exgamled
when in position to grip and align the pilot with the
bore of the guide.

With this in mind install the cxpaudin‘g pilot in t!\c
valve guide, using the hand wrench provided (see Fip.
B.11), pressing down initially against vThe taper shuuldc_r
on the pilot, and then finally expanding the pilot split
ring in the guide by means of the knurled knob on the
top of the hand wrench. Release and then withdraw
the wrench from the pilot.

Dressing the Grinding Wheel. The grinding wgic:l
must be dressed before commencing grinding operations
on the valve seatings, and this is accomplished using
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Fig. B.11. Installing the valve seat grinder pilot in the valve
ls Mﬂgm'ﬁhﬂmlﬂl

the dressing fixture, on which the grindc:'lseals, via two
pilots (see Fig. B.12) and a guide which passes up
through the head of the grinder. Set the diamond
dressing tool to an angle of 45° as indicated on the
scale, energise the motor and dress the grinding wheel.

Fig. B.12. Valve seat grinder details
Right hand Uustration —Setting the depth rod, using an Allen key
Left hand illustration—Dressing fixture, showing the locating pilots
and centre guide

Operating the Valve Seat Grinder. Locate the grinder
over the expanding pilot and release the Allen screw
positioned  directly above the grinding who_el feed
adjusting screw. Push down the depth rod against the
top of the pilot (see Fig. B.12) and then lock the Allen
serew tightly.
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Turn the feed adjusting screw until the grinding
wheel just clears the valve seating and then balance the
irinder by means of the compensating handle (see Fig.

9.

Start the motor and turn the feed adjusting screw
one serration at a time, so feeding the grinding wheel
into the valve seating, but only until the wheel is
grinding all round the face of the valve seat, noting that
before stopping the grinder it is essential to cease the
feed on the grinding wheel and allow time for the wheel
to grind free. Continue grinding only until all marks
have disappeared and a new face is obtained. Turn off
the motor at the switch provided, allowing the grinding
wheel to stop before lifting the grinder from its pilat.

Fig, B.13.  Churchill 45° Valve Seat Cutter Tool

When the valve seat face has been re-ground satis-
factorily, remove the expanding pilot by means of the
hand wrench and check that the corresponding valve,
which may now be inserted for trial is not brought too
low on its seating as a result of excessive re-grinding of
the seating in the cylinder head, causing “pocketing’’ of
the valve (see Fig. B.14—lower illustration). If this
condition exists it must be rectified by means of the 15°
grinding wheel (alternatively the Churchill 15° Cutter
Tool 317T-22, or 317T-30 may be used depending on
which valve seat is being recut).

SEATING WIDTH

. 1 07D i
{127 mm, o
178 mm.j

VALVE CORRECTLY SEATED

G

(L4

INCOARECT VALVE SEATING
(POCKETED VALVE)

Fig. B.14.  Cylinder head valve seatings
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Note: “Pocketing” of the valve could result from
heavy refacing of the valve seat itself, and if this
condition is confirmed, renew the valve.

Fig. B.15. Churchill 15° Vaive Seat Cutter Tool

Finally examine the face of the newly cut valve seat
for width, which must not exceed -070 in, (1-78 mm.).
If the width of the seat exceeds this figure, the 15°
grinding wheel (alternatively the Churchill 15° Cutter
Tool 317T-22 exhaust, or 317T-30 inlet) may be
used to correct it. Occasionally it may be necessary
to reduce the width of a seat face from the bottom edge,
in which case the 75° grinding wheel (alternatively
the Churchill 75° Cutter Tool 317P-22 exhaust, or
317P-30 inlet) may be used, but correction of seat

Fig. B.16. Churchill 757 Valve Seat Cutter Tool

width in the throat will rarely be necessary. The

above operations should be applied as required, with a

view to obtaining a marking on the seat of the valve

itself, similar to that shown in Fig. B.l4—upper
illustration.

Note: Good judgment must be used when reducing
seat width to ensure the resulting seat contacts
the centre of the valve face and the correct
width is maintained. These operations have
considerable bearing on valve seat life.

Valves.

1. To Inspect. Examine the seating face of the valves
for excessive pitting, and the heads for cracks, distortion
and burning. If the valve stems are bent, or worn the
valves must be renewed even though they may be other-
wise sound. Wear on the stems may be checked by
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means of a micrometer from various angles and
positions,as the valve stems do not wear uniform over
their length.

The stem diameter of 2 new valve is:
Inlet +3417/-3422 in. (8-679/8-692 mm.)
Exhaust -3407/-3412 in. (8-654/8-666 mm.)
Should the stems be in reasonable condition, and the
valve heads not burnt, or cracked, reface the seats as
detailed in para. 2 below.

2. To Reface. If on examination of the valves it
appears unlikely that they would clean up satisfactorily
with ordinary “grinding-in”, they must be refaced on a
suitable valve grinding machine, Generally it will be
found that the cylinder head valve seatings are better
than the valves themselves as regards condition unless
the engine has been in service for a very long time. Itis
quite practicable to reface the valves and grind them in
on the original seatings, if the latter arc in good order.

Tt is always better to renew a badly burnt, or pitted
valve, as extended refacing will bring it very low on its
seating by reason of the consequent reduction in the
effective diameter of the valve face, and “pocketing™ of
the valve will result (see Fig. B.14—lower illustration).
This condition is detrimental to the running of the engine
and will cause overheating and loss of power.

When mounting the valve in the grinding machine,
perfect concentricity of the valve stem with the chuck, or
collet is of the utmost importance, and any “run-out”
should be noted and corrected, as necessary, before
attempting 1o grind the valve face. The finished valve
face must be concentric to the valve stem within the
limit of 001 in. (-025 mm.) total indicator reading.

The valve face should be ground only until it is just
true and clear of marks, to the following anglc:
Inlet and Exhaust 45°

The angle given above is calculated from the top face
of the valve head, on a linc at right angles to the stem
axis. Salient dimensions of the valves are given in
“Manufacturing Data” at the beginning of this section.
It should be noted that inlet and exhaust valves are of a
different size.

If, after grinding, the parallel portion of the valve
head above the scating face is less than & in. (-78 mm.)
the valve should be renewed.

A valve which has been refaced as described above
must be finally “ground-in" to its seating on the cylinder
head (see “Valve Grinding”). Valves are stamped
1—8 from the front of the engine, therefore ensure they
are “ground-in" to their respective seating. Very little
valve grinding will be required, but it must not be
omitted.

Valve Grinding.
1. On no account should badly pitted valves and seats

be ground in together as this will give rise to excessively
wide seats. When the valves and seats have been

ground (this is y if the valves and seats
are in good condition) grind them in to give a perfect
seating. Care must be taken that the valves which are
numbered 1—8§ from the front of the engine, are not
interchanged.

2. To grind in the valves apply a thin coating of fine
grinding paste around the valve face, not allowing it to
et on the stem, or other parts of the valve. Apply &
light smear of oil to the valve stem.

3. Place the valve on its seating and, by means of a
suction grinding tool, rotate the valve from side to side
through a few degrees only, using a light pressure.
Frequently raise the valve and move round to a new
position on its seating and continue grinding. (On no
account should the valve be revolved through complete
revolutions when grinding, or rings will be formed on
the faces with detrimental effects.}

4, - The grinding should be continued in this manner
until a continuous but narrow ground surface has been
obtained both on the valve and the seating.

After thoroughly cleaning off all traces of grinding
paste from the valve and seating with a dry cloth, check
the valve seat in the following manner:

(a) Ensure all traces of grinding paste are removed from
the face of the valve and the seat.

(b) Smear a thin coat of marking blue on the valve face.

{c) Place the valve on its seat and rotate backwards and
forwards for approximately § in. (3 mm.). Do not
rotate more than this amount as an untrue mark
will be obtained.

{d}y To give a good seat a mark should be obtained that
is of equal width over the whole circumference of the
seat.

5. When the seat is considered satisfactory, thoroughly
clean the valve face and the seat. The resulting seat
should not be more than -070 in. (1-78 mm.) in width.

Valve Springs.
1. If possible, the fitted length and load of the springs
should be checked. Under test the dimensions obtained
should be as follows:

Inner 251b. @ 1-58 in. (11-34 kg. @ 4013 mm.)

Outer 56 1b. g 1-70 in. (25-40 kg. @ 43-18 mm.)

A maximum loss of 10 per cent on used springs is

permissible,

2. A quick visual check may be carried out by placing
the springs in a straight line on a surface plate, when
any spring that is shorter than the others should be
renewed, alternatively used valve springs can be checked
by comparing them with new springs under pressure as
follows:

(a) Position the used and new valve springs end to end
on a long bolt and compress them in a press as
shown in Fig. B.17. Any loss will then be apparent
as the weaker spring will close up first.
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3. If either spring of a pair is weak, renew both inner
and outer valve springs as a pair. New valve springs
are supplied only in pairs, and should not be inter-
changed.

oLe
IPRING

NEW
SPRING

Fig. B.17. Checking valve spring by comparison method whilst
under load

4. Examine the spring coils for cracks.
Spring Cups and Cotters.

Examine the spring cups and cotters for cracks, or
excessive damage, especially on the mating taper faces,
and renew, if necessary, Ensure the “O%, or sealing
ring groove on the inlet spring cups is free of burrs.

Decarbonising.

1. When removing the carbon deposit from each piston
crown, it is always advisable to leave a ring of carbon
adjacent to the cylinder bore as this helps to preserve
a good seal, and to conserve oil. A convenient method
of doing this is to turn the eagine until the piston is
slightly below the top dead centre position, and insert
an old piston ring of correct size in the bore, and press
down on the piston crown. In this way all the carbon
within the old piston ring may be removed, leaving a
ring of carbon around the edge.

2. Remove carbon from the tops of the pistons, the

bustion chambers in the cylinder head and also
from the valve ports, (see also “Cylinder Head—
Inspection and Overhaul”, on page B.19). With a
suitable scraper clean out the inside of the exhaust
mamnifold.

3. Remove all loosened carbon, preferably by use of a
compressed air line,

4. Care must be taken when decarbonising the tops of
the pistons, these being of aluminium alloy, and no
pointed instruments, or emery cloth may be used. Do
not on any account usc abrasives for removing carbon,
or damage will result.

5. Having attended to the preceding operations and
given the valves and seatings any attention that may be
required, the engine may be re-assembled.

To Re-assemble.

Reverse the operations for dismantling, noting the
following points:

1. Thoroughly fush out the cylinder head water
passages. Ascertain that the interconnecling water
b ges kb the cylinder head and the block are
clear. Ensurc that all parts are clean before
re-assembling.

2. Refit the rear cover to the rear of the cylinder head
using a new joint,

3. Refit the water distribution tube to the cylinder head
with the jet holes facing downwards, followed by the
front cover plate, using a niew joint. Ensure the front
end of the water distribution tube locates in the hole
provided in the front cover plate and is a good fit. Secure
the plate by means of the two setscrews, coating the
threads of the screws with jointing compound.

4. Renew the seals in the inlet valve spring cups if
damaged in any way, and give the valve stems a thin
coat of oil. Ensure also that the spring cups are fitted
to their correct valves (see Fig. B.18), as if an inlet cup

EXHAUST
Fig. B.18. Identification of the valve spring cups

is fitted to an exhaust valve, the cup will foul the guide
and may cause considerable damage to the rocker gear,
push rods, etc. The valve sequence is shown in Fig.
B.19.

F-INLET  E—EXHAUST

Fig. B.19. Engine valve sequence

5. When fitting the inlet valve spring cups, care must
be taken to avoid damage to the sealing ring by over-
compressing the spring cups, or the seal will not be
effective and oiling of plugs may result.

6, Use a new joint when fitting the water pump to the
cylinder head front cover plate, coating the joint with
grease. Use a smear of jointing compound on the
threads of the pump securing bolts, which engage in the
cylinder head.

5702,
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To Refit.

Before fitting the cylinder head ensure all carbon
particles, etc., are removed from the piston crown, also
clean out any foreign matter which may have collected
around the cylinder bores.

To install the cylinder head, use a new gasket and
reverse the removal procedure, observing the following:

1. Ensure the machined faces of both the head and the
block are perfectly clean, and then place the new gasket
over the cylinder head studs, noting:

() The cylinder head gaskets are coated with varnish
before leaving the factory to enable an efficient gas
tight joint to be obtained, thus the practice of coat-
ing gaskets with a jointing compound, or greasc
before assembly is unnccessary.

(k) All gaskets are marked “TOP” on one side and this
side must face uppermost.

2. It is important that the cylinder head be positioned
initially rearward of its final location point so as the
distributor driving shaft can be inserted through its
respective bore in the cylinder head (so as to clear the
cab scuttle) and rest on the top face of the cylinder block.
Move the cylinder head forward and as the hcad
assumes its final position, guide the distributor driving
shaft into the cylinder block until fully inserted, when
upon turning the shaft the lower end will correctlyengage
the oil pump driving pinion sleeve,

3. The cylinder head nuts should be tightened initially
a little at a time in the recommended sequence as shown
in Fig. B4, finally tightening the nuls to a torgue
wrench reading of 56/60 Ib. fi. (7-74/8-30 kg. m.). This
should be repeated again when the engine is hot.

4, When refitting the rocker shaft assemblies, refer
to the appropriate heading under “Rocker Shaft
Assemblies, Push Rods and Tappets”, in the opposite
column,

5, Refit the inlet and exhaust manifold assembly as
detailed on page B.50.

6. Adjust the valve clearances as detailed on page B.16.

Note: Tt will be necessary to check, and if necessary,
adjust the valve clearances, after the cylinder
head nuts have been tightened the second time.

7. Renew the rocker cover joint if it has deteriorated
in any way. Refit the rocker cover, followed by the air
cleaner to carburcttor hose, and the rocker cover
breather pipe. Tighten the hose and pipe clips securely.

8. Clean and adjust the sparking plugs as detailed
under the “Electrical Equipment” section.

9. Refit the distributor complete with the mounting
bracket. Clean and adjust the distributor contact
breaker points and finally check the ignition timing
(sec “Electrical Equipment™ section).

10. Compl the i llation by reversing the
remaining removal operations, adjusting the fan belt
as detailed in the “Cooling System" section.
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ROCKER SHAFT ASSEMBLIES, PUSH RODS
AND TAPPETS

To Remove.

1. Lift the bonnet hood and secure in the open
position, also release the internal engine cowl from its
anchorage.

2. Disconnect the breather pipe from the rocker cover,
also from the branch moulding on the air cleaner hose,
and then lift the pipe clear (see “Fuel System section).
3. Unscrew the two rocker cover cap nuts and lift off
the cover taking care not to damage the gasket, or
lose the fibre washers fitted beneath the cap nuts.

4. Remove the eight nuts securing the rocker shaft
standards to the cylinder head and lift off the twin
rocker shafl assemblies,

5. Withdraw the push rods, ensuring that the tappets
are not displaced during this operation, as it is important
that the latter components are identified to their
respective bores in the crankcase, Upon removal of the
push rods, locate in a suitable rack so that they can be
refitted in their respective original position.

6. Remove the ignition coil from its mounting bracket,
after withdrawing the two securing nuts,

7. Remove the external oil filter assembly and the
inlet pipe (see page B.58).

8. Withdraw the dipstick. Release the dipstick tube
from the clip at the upper end, and from the sump
extension tube at the lower end. Lift the dipstick tube
clear. Cover the end of the sump extension tube to
prevent ingress of foreign matter.

9, Unscrew and remove the two cap nuts securing the
tappet cover to the engine and lift off the cover,

10. Through the aperture thus obtained withdraw the
tappets from their bores (see Fig. B.20). The tappets
should be labelled 1—8 from the front so that they may
be refitted in their original positions.

Fig. B.20, Withdrawing the tappets through the tappet chest
aperture
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To Dismantle.

Dismantling the rocker shaft assemblies is an identical
and straightforward operation involving the removal of
th_: spring clip from one end of the rocker shaft, when
it is possible to slide off the rockers, standards, springs
and washers from the shaft (see Fig. B.21).

ENGINE

the end sealing plugs are in position and providing
an oil tight joint.

5. Exnm.iml_- the spherical end of the adjusting screws
and the mating socket in the push rods for failure of the
hardened surfaces, ing the comy as

| OUTER RETAIMING SPRING CLIF

2 ROCKER CUTER RETAINING SPRING

3 ROCKER

4 ROCKER STANDAAD

5 ROCKER FACING WASHER

ROCKER INMER RETAINING SPRING

-

ROCKER SHAFT

SHAFT LOCATING KEY

Fig. B.21. Rocker shaft details

MNote: Each shaft is located at one end by a key, which
engages in the slot provided in the rocker shaft
and a keyway machined in the rocker shaft
standards. Shafts are positioned so as the oil
holes face downwards, and an oil hole in each
shaft then aligns with the oil transfer passage
located in the centre pair of rocker shaft
standards.

Inspection and Overhaul,

1. Examine the internal bore of the rockers and the
region of the shafls on which the rockers operate for
wear, which if excessive will necessitate the renewal of
the faulty components. Check each rocker foot for
indentation and renew if excessive wear is present at this
point. The rocker shafts should be straight to within
002 in. (051 mm.} total indicator reading over their
full length.

2. Check the fit of the locating key in the slot in the
rocker shaft and the keyway in the rocker shaft stand-
ard, if wear is present, allowing the shaft to move
within the standard, examine, interchange, or renew the
defective components.

3. The ball ended adjusting screws and their locknuts

should be removed from the rockers and the following

internal passages blown through with compressed air,

thus ensuring that no restriction remains to oppose the

free flow of lubricant.

(a) Drilling through the centre of the rocker shaft
standards.

(&) Drillings through the arm and boss of the rockers.
4. Examine the small drillings in the rocker shaft and
il obstructed they may be cleaned with a piece of wire

and then blown through with compressed air. Ensure
the central passage of the rocker shaft is clear and that

necessary. Inspect the lower ball of the push rods on
the spherical seating and their mating socket in the
head of the tappets for failure of the hardened surfaces,
renewing the components as necessary. Check the
push rods for bend. If bend in excess of -008 in.
(-204 mm.) total indicator reading over the length of
the push rod is measured, they must be renewed,

Note: When renewing the push rods, use only the

solid type, applied in sets.

6. Check the fit of the tappet body in its respective
crankease bore and then examine the lower face of the
tappet that contacts the camshaft, any evidence of a
ridge across this face indicates that the tappet has not
rotated freely within its bore. Renew the faulty tappet,
ensuring that the new tappet is free to revolve in the
crankease bore, and observe label identification made
during removal operations.

7. Examine the inner and outer rocker retaining springs
for damage and renew, as necessary (see “Manufactur-
ing Data™).

To Re-assemble.

To re-assemble the rocker shaft assembly carry out
the following procedure:

1. Fit a spring clip to one end of the rocker shaft and
slide on the components in the following order (see
Fig. B.21):

(@) Short outer spring, positioned with the larger coil
facing outwards,

(b) Rocker.

(e} Key, fitted to the rocker shafl so that when the shaft
is located in the standard, the oil holes face down-
wards, i.e., the word “TOP" marked on the shaft is
uppermost,
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{d) Rocker shaft standard.

i€) Rocker.

{f) Plain facing washer.

(g) Long inner spring.

(k) Plain facing washer.

(j) Rocker.

(k) Rocker shaft standard.

(1) Rocker.

() Short outer spring, positioned with the larger coil
facing outwards.

2. Complete the operation by fitting the spring clip

to the groove in the opposite end of the rocker shaft,

noting that the locating key may be fitted into either of

the two standards, but the oil holes in the shaft must

always face downwards, as described previously.

3. Carry out the same sequence of operations to

aseemble the second rocker shaft assembly.

To Refit.
1. Refit the tappets in their original positions and
insert the push rods through the tubes in the cylinder
head until they seat on the tappets. Observe correct
seating of the push rods through the tappet chest
aperture,

2. Fit the tappet cover, ensuring that the joint is in
good condition and the fibre washers are in position
under the heads of the cap nuts. Tighten the cap nuts
evenly.

3. Refit the oil filter container, re-connect the oil inlet
pipe and fit the ignition coil to its bracket. Re-locate
the dipstick tube in the sump cxtension and secure the
tube at the upper end by means of the clip. Install
the dipstick.

4. Slacken all the adjusting screws on the rockers to
give maximum clearance and fit the rocker shaft

Fig. B.22, Refitting the rear half of the split rocker shafl assembly
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assemblies by sliding the standards over the studs.
Seat the adjusting screw ball ends in the sockets of the
push rods and tighten the standard securing nuts evenly.

5, Adjust the valve clearances as detailed on page B.16.

6. Refit the rocker cover, ensuring that the rocker
cover joint is in good condition and the fibre washers
are in position under the heads of the cap nuts. Tighten
the cap nuts evenly.

7. Re-connect the breather pipe to the rocker cover
and to the air cleaner hose branch moulding.

TIMING COVER
To Remove.
1. Drain the cooling system, disconnect the water
hoses and remove the radiator (sec “Cooling System™
section).

2. Remove the starting handle dog nut and washer.

3, Jack up the front of the engine, using a wide wooden
block between the jack and the sump (oil pan) until the
load is just taken off the front mounting rubber.

Note: Do not under any circumstances jack up the
engine higher than is necessary, as excessive load
will be placed on the rear engine mountings and
undue strain will be exerted on the exhaust pipe
joint at the manifold, also on the various throttle
controls.

4. Withdraw the nuts and bolts that secure the front
mounting rubber to the mounting plate bolted to the
front chassis crossmember, and the nuts and bolis
securing the mounting brackel to the timing cover.
Remove the mounting bracket together with the
mounting rubber.

5. Withdraw the crankshaft pulley using normal hand
pressursonly, or if'a heavyinterference fit is encountered,
the use of Churchill Main Toel 55 and the Adaptor
Set R.G.55-4 is recommended (see Fig. B.23).

Fig. B.23, Withdrawing the cranksha
Tool 55 and the adaptor set

Pt
a
A
&
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6. Remove the bolts and nuts securing the timing 3. Adjust the fan belt to the correct tension (see

cover to the engine front support plate and withdraw
the cover.

Inspection and Overhaul,

Examine the oil seal in the timing cover, Should it be
dumn'g:d, or inefficient in operation, extract the rivets
securing the housing and prise off the seal, fitting the new
seal by means of new rivets (see Fig. B.24). Apply
jointing compound between the seal housing flange
and the timing cover.

Fig. B.2d. Securing the timing cover ofl seal, oing rivets

To Refit.

Installation is a reversal of the removal procedure
bearing in mind the following points:
1. Use a new joint between the timing cover and the
front support plate.
2 Cer!tmliw the cover over the crankshaft, using
Chun::l:u]! Tool R.G.21 (see Fig. B.25), before lightening
the securing nuts and bolts in diagonal sequence,

e B)° pesa

Hig. B2S. Centralising the timing “cover, using Churchill Tool

Fig. B.26, Withdra: the
Chldﬂm

:'L‘aoling System" section), and then tighten the adjust-
ing setscrews and mounting bolts on the dynamo unit.

TIMING WHEELS AND CHAIN
To Remove.

1. Remove the timing cover (see under “Timing
Cover—To Remove™, on page B.27).

2. _Rumn_w.- the split pin and plain washer from the
chain tensioner pivot pin and lift off the tensioner blade.

3. Release the tab washer. Remove the setscrew,
tab washer and plain washer that secure the camshaft
timing wheel to the front end of the camshaft.

4. Withdraw the oil guard from the crankshaft.

5. To withdraw the timing wheels and chain it is
recommended that suitable levers be used behind the
timing wheels, applying preferably two levers behind
the camshaft timing wheel at diagonally opposite
points and one behind the crankshaft timing wheel.
Alternatively the Churchill Universal Puller 63124,
applied behind the crankshaft timing wheel will facili-
tate the removal operation (sce Fig. B.26). Lever off
both wheels simultaneously keeping them in line to
avoid’ straining the chain, until the camshaft timing
wheel is free of the camshaft spigot. It is now possible
to slip the timing chain off the crankshaft timing
wheel, thus allowing the wheel and chain to be lifted
clear of the engine. Complete the removal of the erank-
shafl timing wheel.

- P.655

fiming wheels and chain, using the
| Tool 6312A to facilitate crankshaft timing
wheel withdrawal “ oy

Note: If & heavy interference fit is encountered when

w:ithdtalwing the crankshaft timing wheel, the
Churchill Universal Puller 6312A must be used.
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Inspection.

Thoroughly clean all comj in paraffin before
inspection. If the timing chain is retained it is important

to soak in oil before refitting.

3. Loop the chain over the crankshaft timing wheet
and then enter the camshaft timing wheel into the chain
so that the timing dots on the two wheels are on a line
struck through the centres of the crankshaft and
camshaft spigois (see Fig. B.28), ensuring any slack in

AAl

TS
{1595 mm.)

51268

Fig. B.27. Correct location of the timing chain oil jet on the crankcase (ront face

1. Examine the chain for broken rollers, or links, and
for stretch.

2. Examine the teeth of the timing wheels for wear.
A new chain must not be fitted to wheels w}_lich are
noticeably worn, otherwise the new chain will wear
rapidly.

3. Ensure the keys are a good fit in the czankshni_‘t alnd
camshaft spigots and in the keyways of the timing
wheels.

4. Check the chain tensioner blade for weakness and
signs of wear and renew, if necessary.

5. Ensure the timing gear oil feed jet in the front of the
cylinder block is not obstructed and is positioned in
accord with the di shown in Fig. B.27.

To Refit.

1. Set numbers 1 and 4 pistons to T.D.C. so that the
key on the crankshaft front spigot is to the top.

2. Push the crankshafl timing wheel on to the crank-
shaft spigot until it is approximately 1-5 in. (40 mm.)
from the shaft shoulder.

the timing chain is on the left hand (non-drive) side of
the timing Wheels when viewed from the front of the
engine, i.e., in the position occupied by the chain

tensioner (see Fig. B.29).

Fig, B.28, Ascembling the timing wheels to the timing dhain
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4. Turn the camshaft until the key lines up with the 4. Remove the oil pump assembly and sump filter

keyway in the camshaft timing wheel and draw the
wheel on to the camshaft, aliernately tapping the

Fig. B.29. Camshaft drive armngement, showing the location of
the fensioner blade

crankshaft timing wheel until both wheels are fully
home. Check again that the timing dots fall on a
common line struck through the centre of the crankshaft
and camshaft spigots (see Fig. B.28), ensuring any slack
in the timing chain is on the left hand (non-drive) side
of the timing wheels when viewed from the front of the
engine, ic., in the position occupied by the chain
tensioner.

5. Refit the camshaft timing wheel securing setscrew
and plain washer, using a new tab washer. When the
setscrew has been securely tightened, turn over the tab
washer to lock.

6. Fit the chain tensioner to its pivot pin and secure
with the washer and split pin.

7. Finally check the setting of the timing wheels as
detailed under “Valve Timing”, on page B.32.

8. Refit the timing cover and the remaining com-
ponents (see under “Timing Cover—To Refit”, on
page B.28).

CAMSHAFT
To Remove.

1. Disconnect the lead from one of the battery terminals,

2. Remove the distributor and its mounting bracket
(s¢e “Electrical Equipment™ section), and lift out the
distributor driving shaft until the lower end is clear of
the driving pinion sleeve, then suitably suspend the
shaft in this position.

3. Drain and remove the sump (oil pan), after with-
drawing the dipstick and tube from their locations,

complete (see page B.59).

5. Remove the rocker shaft assemblies, push rods and
tappets (sec page B.25).

6. Remove the radiator grille complete with the side
panels and lamps (see “Cab and Body™ section) and
the radiator (see “Cooling System™ section).

7. Release the fuel lift pump from the left hand side
of the block, noting the number of joints used between
the pump flange and the cylinder block facs (see “Fuel
System™ section).

8. Remove the timing cover (see page B.27) and the

timing wheels and chain, as detailed under “Timing

Wheels and Chain—To Remove”, on page B.28.

Note: Prior to removing the camshaft timing wheel,
check the end float of the camshaft with a dial
gauge, as shown in Fig. B.30. If the end float
exceeds -003 in. to -005 in. (-076 mm. to 127 mm.)
a mew thrust plate must be fitted during installa-
tion. (See also para. 4 under “Inspection and
Overhaul™.)

t

Fig. B30, Checking the camshaft end float, using a dial gauge

9. Release the two setscrews securing the camshaft
thrust plate to the front of the cylinder block and
remove the thrust plate.

10. Withdraw the halt lly to avoid damag:
ing the bearings, supporting the camshaft by hand in
the tappet chest during the withdrawal operation.

Inspection and Overhaul.

1. Wear on the camshaft journals and bearings will
under normal conditions be very slight as the bearings
are adequately lubricated. Camshaft bearing cl

can be measured by means of a feecler gauge and the
maximum permissible clearances are given under
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“Manufacturing Data”. However, if it is necessary to
renew the camshaft bearings, proceed as defailed in
para. 2,

2. To fit new camshaft bearings the engine must be
first removed from the chassis (see page B.52) and then
the following additional p d: the
dutch housing (see under the “Clutch and Propeller
Shafi™ section), and the sealing disc located at the rear
of the rear camshaft bearing. Replacement camshaft
bearings are prefinished to size therefore every care
should be taken to avoid damaging the bearing edges.

To facilitate the removal and fitting of the camshaft
bearings it is recommended that Churchill Main Tool
32 be used, in conjunction with the Adaptor Sets
R.G. 32-3 and R.G. 324, proceeding in the following
manner:

(a) The centre haft bearing is d using the
adaptor set R.G. 32-4, in conjunction with the
adaptor set R.G. 32-3 (Code 3 only), and the main
tool, noting that the centraliser, R.G. 32-3, Code 3,
should be located in the front bearing, and the
adaptor, R.G. 324, Code 7, in the centre bearing.
The spigots on both of these removal pads must
face forward towards the wingnut of the main tool,
i.c., pads located in the rear of the respective bear-
ings. Assemble the main tool and feed the centre
serew of the tool from the front of the engine through
both the centraliser and the adaptor until it is possible
to assemble the “Cee” washer and tommy bar to
the centre screw (see Fig. B.31). Holding the tommy
bar stationary by hand, turn the wingnut of the
main tool and withdraw the centre bearing.

(#) Using the adaptor set R.G. 32-3 in conjunction with
the main tool it is possible to remove either the front,
or rear camshaft bearing, observing that the spigot
of the appropriate adaptor (Code 3 for the front,
and Code | for the rear camshaft bearing) should be
positioned in the bearing to be removed. Feed the
centre screw of the main tool through the adaptor
and assemble the *“Cee” washer and tommy bar to
the centre screw. Hold the tommy bar stationary
and turn the wingnut of the main tool, thus with-
drawing the bearing.
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{¢) To fit a new front, or rear camshaft bearing, use the
adaptor set R.G. 32-3 in conjunction with the main
tool, as follows:

(i) In the case of the front camshaft bearing,
position the bearing on the spigot of the
adaptor, Code 4, and locate the stop plate,
Code 5, 50 as the peg on the stop plate engages
one of the setscrew holes on the front of the
crankcase, which secure the camshaft thrust
plate, Enter the integral guide on the adaptor,
Code 4, through the front bearing housing to
engage the bore of the stop plate, Code 5, i, so
as the front camshaft bearing just registers in
the rear of the housing in the crankcase.

Assemble the main tool and feed the centre
screw of the tool through the adaptor, Code 4,
until it is possible to locate the “Cee” washer
and the tommy bar on the centre screw. The
body of the main tool registers over the stop
plate.

Refer to the important note on alignment of
oil holes given in para. (¢). Hold the tommy bar
stationary and turn the wingnut of the tool until
the camshaft bearing is felt to abut firmly against
the stop plate, Code 5. Dismantle and remove
the tool.

(if) In the case of the rear camshaft bearing, locate
the adaptor, Code 1, in the rear bearing housing
with its spigot away from the wingnut of the tool
and protruding from the front of the housing.
Feed the centre screw of the main tool through
the adaptor, Code 1, and position the rear
camshaft bearing over the spigot on this adaptor.
Enter the bore of the cut-a-way stop, Code 2, on
10 the centre screw and register its spigot into the
opposite end of the rear camshaft bearing,
Jocating the adaptor in such a way that the
recessed part clears the projection in the crank-
case. Position the “Cee” washer and tommy bar
on the centre screw.

Refer now to the important note on oil hole
alignment given in para. (¢). Held the tommy
bar by hand and turn the wingnut of the tool
until the stop, Code 2, is felt to abut firmly
against the front face of the bearing housing in
the crankecase, Dismantle and remove the tool.

{d) Fit the new centre bearing, using the adaptor set
R.G. 324 in junction with the adaptor set
R.G. 32-3 (Codes 2 and 3 only) and the main tool.
Locate the centraliser, R.G. 32-3, Code 3, in the
front hearing (as for removal operations) and the
adaptor, R.G. 32-4, Code 7, in the centre bearing
housing, the latter adaptor located with its spigot
away from the wingnut of the main tool and pro-
truding rearwards from the housing. Note that the
front camshaft bearing should be in position in
order to locate the centraliser satisfactorily.

Feed the centre screw of the main tool from
the front of the engine through both the centraliser
and the adaptor. Position the new centre bearing
on the spigot of the adaptor, R.G. 32-4, Code 7,
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and then enter the bore of the stop, R.G. 32-3

S.odc" 2, on to the centre screw. Assemble the
Cee” washer and the tommy bar to the centre
screw (see Fig. B.32).

Fig. B32. Fitting the new centre camshaft bearing, using the
(‘hll'ﬂlll'l'ooln.hmlmwlﬂtmemmﬁl
R.GAZ-3 and R.GA2Z4

Refer now to the important note on alignment of
oil holes given in para. (e). Holding the tgr'nmy bar
: Ary, turn the wingnut of the tool until a
dimension of 9-062 in. (234017 cm,) is obtained
between the front machined face of the crankcase
and the front face of the centre haft beari
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to dalr!age the edges of the white metal during fitting
operations. If necessary, remove any burrs, or sharp
edges with a scraper. On completion, it is essential
that the new bearings, and the cylinder block are
cleaned out and the oilways re-checked.

._3. Examine the cam lobes, fuel lift pump eccentric and
journals for wear, or scores, and the teeth of the gear
formed on the centre journal for damage. Renew the
camshaft, if necessary,

4. If the camshaft thrust plate is worn, or scored it
should be renewed, to ensure the recommended end
fiout of the camshal is maintained.

To Refit.

l,_ Fil the camshaft to the cylinder block and secure
with its thrust plate.

2, ‘Ensu‘r’e that number 1 and 4 pistons are at T.D.C.
as given by the plain end of the timing plug engagin

with its thrcaded_ bore in the clutch housing and I.hs
recess in the periphery of the flywheel. If the clutch
housing and flywheel have been removed, the selting is

rso?hown in Fig. B.33. Dismantle and remove llrc
ool.

27

then obtained when the key on the crankshal igot i
exactly at the top. s

3. Refit the timing wheels and chain as detailed on
page B.29 and upon installation of the tappets, push
rods and rocker shaft assemblies (see page B.27), check
the valve timing as described below.

4. Check that the camshaft has retained the recom-

wimaa,
A—5061 im. (23017 em.)

Fig. B33, Setting dimension for the centre camshaft bearing,
taken from the front crankease face

(e} It is important to note before drawing the bearing
into position that the oil feed holes in the bearing
are in line with the ecilways in the housing. In the
case of the centre bearing this operation also aligns
the cut-a-way in the bearing to the bore in the
crankcase, which locates the oil pump driving pinion.

(I}Th? camshaft bearings are of the steel backed
white metal lined type and care must be taken not

ded end float of 003 in. to -005 in. (-076 mm. to
<127 mm.).

5. Refit the ail‘pump, ensuring the offset coupling in
the oil pump driving pinion is correctly positioned as
detailed under “Lubrication Sysiem™ on page B.61.

6. Refit the distributor and check the ignition timing
as detailed under the “Electrical Equipment” section.

7. Complete the operation by reversing the remaining
removal operations.

VALVE TIMING

Provision is made for checking the valve timing
using one of two methods, i.c., by means of the timing
plug‘ﬁtted in the top right hand side of the clutch
housing, or by means of the pointer on the liming
cover and the crankshaft pulley (see Figs. B.36 and
B.35 respectively).
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Either of the two methods tabulated below may be
employed fo check for correct valve timing, proceeding
in the following manner:

Fig. B.34, Valve timing diagram

The valve timing is normally checked with the liming
cover in position, and the chain is then tensioned on the
left hand (non-drive) side by the spring blade, alter-
atively when using the “Timing Plug Method” (!:m!ng_
cover previously d) it is permissible to tension
the chain by hand whilst taking the readings, ensuring
that all slack is on the left hand side of the timing chain,
viewed from the front of the engine.

Timing Pointers.

To check the valve timing by means of the pointer
on the timing cover and crankshaft pulley, proceed as
follows:

1. Remove the rocker cover from the cylinder head,
after releasing the breather pipe and the cap nuts,
ensuring that the cover gasket is not damaged unduly
as the cover is lifted clear.

2. It is essential that the inlet valve clearance on
number 1 cylinder is set to <015 in, (-38] mm.).

3. Turn the engine in a clockwise direction viewed
from the front, until the exhaunst valve on number 1
cylinder commences to close.

4. Still rotating the engine clockwise, watch the crank-
shaft pulley and feel the rocker of number 1 inlet valve
until the clearance is just taken up, iec., at the point
where a marked tightness is evident when the push rod
is rotated by hand (see Fig. B.35).

5. For the valve timing to be correct, the pointer on the
crankshaft pulley should come to rest -72 in. (18-29
mm.) before the pointer on the timing cover, which is
equal to 15 (crankshaft revolutions) before T.D.C. (see
Fig. B.35). The pointers can be viewed to advantage
from directly overhead, to the rear of the fan belt on the
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right hand side of the engine, and through the aperture
formed between the water pump and the dynamo body.

Note: The correct valve timing is absolutely dependent
upon the correct fitting of the timing wheels.
Therefore should the above check prove the
valve timing to be incorrect, remove and refit
timing wheels, as detailed on pages B.28 to B.30.

A—TL in, (1829 mm.)
. Checking the valve timing, using the 5 on the
e crankshaft pulley ani timing cover inset. shows
mumber 1 cylinder infet u:'l:l“m: .r;d rr;‘hggye
ighindss
hand, 2 marked tigh! 3 “Ar!s p >

6. After ensuring that the valve timing is correct,
reset the inlet rocker clearance on number | cylinder to
the normal clearance of <007 in. (-178 mm.), refit the
rocker cover and the remaining componenis. Ensure
the rocker cover joint is in good condition, also the
fibre washers fitted beneath the cap nuts. Upon fitting
the rocker cover tighten the cap nuts evenly.

Timing Plug.
To check the valve timing using the timing plug,
proceed in the following manner:

1. Remove the rocker cover from the cylinder head,
after releasing the breather pipe and the cup nuts,
ensuring the cover gasket is not damaged unduly as the
cover is lifted clear.

2, Owing to the design of the camshaft it i‘s only
pecessary to check the timing of one \_'alv: in one
cylinder, and for this purpose number 1 inlet valve is
normally chosen. It is essential that the inlet u!_m
clearance on number 1 cylinder be adjusted to 015 in.
(-381 mm.) before checking the timing as the camshaft
design is based on this setting.
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3. By means of the timing plug located at the top
right-hand side of the clutch housing (see Fig. B.36),
position the crankshaft with numbers | and 4 pistons at
T.D.C. in the following manner:

Fig. B.36, Timing plug location in the clulch housing (Tnset shows
the timing plyg reversed for setting the pistons (o
T.D.C. position on number | and 4 cylinders)

{a) Unscrew the timing plug, then reverse it so that the
plain end passes down through the threaded hole in
the cluteh housing,

{b) Rotate the crankshaft slowly until the timing plug
drops into the locating hole in the flywheel. The
piston numbers | and 4 will now be at T.D.C., but a
check should be made to ensure that number 4
piston is on its firing stroke, i.e., both valves closed,
denoted by the fact that the corresponding push
rods may be turned freely by hand. If necessary,
turn the crankshaft one complete revolution to
attain this condition.

4. Remove the rear half of the split cover positioned
at the bottom of the clutch housing.

5. Scribe a line through the centre of one of the starter
ring teeth, then seribe a second line on the front half
of the bottom cover immediately in line with the
marked tooth (see Fig, B.37).

6. Remove the timing plug and looking from the rear
of the engine determine the point at which number 1
<ylinder inlet valve opens, proceeding in the following
manner. Rotate the engine a 4 to § revolution clock-
wise from the T.D.C, position to climinate all slack
in the timing chain, and return it anti-clockwise until
the inlet valve of number 1 eylinder is on the point of
opening, denoted by the fact that the push rod is Just
nipped, i.e., at the point where a marked tightness is
evident when the push rod is rotated by hand. Mark
the starter ring tooth which now aligns with the scribed
line on the bottom cover (see Fig. B.37).

7. Count the number of teeth from the first to the
second mark on the starter ring and for the timing to be
correct the second mark should lie between 34 and 5
teeth from the first mark.
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Note: As the number of teeth on the starter ring is
102, the distance between the centre lines of
adjacent teeth represents 31° for this check.
Thus 3} to 5 teeth will indicate 124° to 1734°;
the correct position for the opening of the inlet
valve being 15° B.T.D.C., but a position
between 12}° to 174" B.T.D.C. is acceptable.

8. Should the valve timing be incorrect, the timing
wheels must be removed and refitted as detailed on
pages B.28 to B.30. Re-check the valve timing.

9. Reset number 1 cylinder inlet valve clearance to
007 in. (178 mm.), and fit the timing plug by its
threaded end into the clutch housing.

10. Fit the ini by r ing the

removal procedure, Ensure the rocker cover joint is in
good condition, also the fibre washers fitted beneath
the cap nuts, and upon fitting the rocker cover, tighten
the cap nuts evenly to ensure an oil tight joint results,

P.670

A —HARK LINE OM FRONT HALF OF BOTTOM COYER TO
LGN WITH A TOOTH OM STARTER RING

B —THE FLYWHEEL MARKED IN ALIGM T WITH LIME =A™

WITH MUMBER 4 PETOM AT T.D.C. AND ON M

FIRING STROKE,

€ —THE FLYWHEEL MARKED IN ALIGNMENT WITH LINE
“A” WITH NUMBER | CYLINDER INLET VALVE PUSH AOD

i X
B 7O C-THE ANGULAR DISTANCE BETWEEN LINES "B AND "C*
:ETP:},BCENYE THE RILET VALVE OPEMING POSITION

Fig. B37. Checking the valve timing, using the fywheel and
starter ring inset shows number 1 cylinder inlet
valve push rod rotated by hand}

PISTON AND CONNECTING
ROD ASSEMBLIES
To Remove.
1. Drain the engine oil and remove the sump (oil pan),

after withdrawing the dipstick and tube from their
locations.

2. Remove the floating oil filter after withdrawing the
pin that secures it to the oil pump body.

3. Remove the cylinder head assembly (see page B.18).
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4. Tap back the lockwashers and remove the nuts and
bolts securing the big end caps to the connecting rods.

5. Remove the caps and the bearings. If the original
parts are to be used again it is essential that the big end
caps be re-assembled to the same rods from which they
were removed and the complete rods refitted to the same
crankshaft journal. The bearing shells must be kept
paired to their respective ing rod, alsor :

ing each bearing half in its original position in the big
end bore. For the purpose of identification the
connecting rods and caps are numbered 1 to 4 from the
front of the engine, the number being stamped on the
outside of each half of the big end on the opposite side
to the oil squirt hole (see Fig. B.3E), ie., to the left
hand side of the engine when viewed from the rear.

BIG END CONNECTING ROD
AND CAP

BEARNG

SHELL
NUMBERED ON
REVERSE SIDE

NE Page B35

Circlip Pliers, Churchill Tool 7065A, fitted with type
“A™ points,

3. As the gudgeon pin is a finger push fit in the piston
bosses, excessive heating of the piston is unnecessary to
remove the pin, but to facilitate the operation, immerse
the piston in hot water before pushing out the gudgeon
pin. Separate the pistons and connecting rods. If t_he
original components are being retained, suitably id_en tify
the gudgeon pin to its respective piston. The pistons
and connecting rods are casily identified as each set of
components are numbered 1 to 4 from the front of the
engine.

Note: The gudgeon pin must not be driven out w]q'.le
the piston is cold and contracted around the pin.

SMALL END BUSH

SCRAPER RING

) & o T 2LOT ON

REVERSE SIDE
OF PISTON BODY

FISTON 800Y

Fig. B38. Piston and connecting rod details

6. Scrape away the carbon from around the tops of
the cylinder bores and slide the pistons up the cylinder
bores. Withdraw the piston and connecting rod
assemblies from above, noting the radial location of the
ring gap in respect tothe top chromium plated pl:ston
ring only as cach piston is withdrawn. If these piston
rings are to be refitted they must assume their original
positions in order to avoid unnccessary bedding down
of the rings on re-assembly, therefore identify the rings
to the cylinder block to assist in re-location.

To Dismantle.

1. Remove the mngs from the pistons, keeping the
piston rings to their respective piston in sets if they are
to be used again.

2. Scrape away any carbon that has accumulated in
the outer ends of the gudgeon pin bores. Remove the
circlips retaining the gudgeon pin in the piston with

Inspection and Overhaul.

Pistons.

1. Remove any carbon deposits that have formed on
the piston crown, the inside faces of the piston and the
piston ring grooves, Do not use abrasives for this
purpose.

2. Examine the piston body for score marks. A
badly scored piston must be renewed. It is recommend-
cd that a careful examination of the cylinder from which
the piston was removed be carried out for possible
scoring of the bore, if excessive scoring is present it will
be necessary to rebore the cylinder block.

3. Check the piston rings for verti?.al clearance all
round their respective grooves (see Fig. }3.39}. If the
clearance is appreciably in excess of -002 in. to 004 in.
(-051 mm. to -102 mm.) on either the compression, or
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scraper rings, then the piston rings andfor piston 2. The grading letter stamped on the left hand wall of
b s

should be renewed.

4. The pistons and cylinder bores are graded thereby
enabling selective fitting of new components. The grade
letters are stamped on the crown of the piston and the

ylinder block adj to the cylinder bores and on
the crown of the pistons should be observed when
selectively fitting the pistons to the cylinder bores.
Select pistons carrying the same grading letter as the
cylinder bores to which they are to be fitted, and then
finally check the fit of each new piston in its respective
bore, as detailed under “Piston Fitting” on page B.37.

Important: The information given in para. 2 applies to
new P being hed for bly, but it
is important to note that this does not apply once
the engine has been partly, or fully “run-in”, when
the piston must be fitted to the cylinder bore, as
detailed under “Piston Fitting”, on page B.37, in
order to ensure the correct piston clearance is
obtained. This latter procedure also applies to
rebored cylinder bores (see below).

To Rebore Cylinder Block and Fit Oversize Pistons.

1. Pistons are available in an oversize of 4030 in.
(+ 762 mm.), always quote this oversize when ordering.
When reboring cylinders to suit oversize pistons it is
imperative that each bore is machined to the actual
diameter of the piston to be fitted, plus the specified
clearance in the bore, less a small amount for finish
honing. Therefore it is essential to check the exact

side of the cylinder block above the ifold
to each bore (sec also under “Matching New Pistons to
a New Cylinder Block™),

Note: If new pistons are to be fitted, it must be borne in
mind that the maximum weight variation
permissible between any pistons in a set is
2 drams (3-55 grm.).

Matching New Pistons to a New Cylinder Block (Service
Replacements),

1, Every effort is made in the course of manufacture
to ensure that pistons and cylinder bores conform to
the designed dimensions on the critical machined
diameters, however, normal production methods allow
for a minute variation on these diameters and so to
ensure an ideal working clearance is maintained between
pistons and cylinder bores on all engines, these
components are classified in five different grades. The
variation in size between each grade letter is 0004 in,
{010 mm.}) and the total difference between the highest
and lowest grading limits is 0020 in. (-05] mm.).
Piston and cylinder bore grading tables are given under
“Manufacturing Data”, and when referring to these
tables equivalent diameters for each grade letter in
respect of both pistons and cylinder bores are
immediately apparent. Always quote the required
grade of piston when ordering. 1t is normal practise to
supply cylinder blocks separately, but a set of suitably
graded pistons can be supplied to suit any given block.
Cylinder blocks complete with pistons are not serviced
under one part number,

of each individual piston (see “Measuring
Piston Diameter”, on page B.37) and relate it to a
particular cylinder, so that each cylinder can be bored
and honed to suit its respective piston.

The honing operation allows the cylinder to be finally
taken to size and the piston selectively fitted as detailed
under “Piston Fitting".

Important: For service use with rebored cylinders,
oversize pistons are not supplied to any particular
grade, since grading is incidental to final fitting.
Oversize pistons supplied for rebored cylinders are
based on Grade “B" diameter.

2. The cutting tool (or tools) of the boring machine
must be set to bore the maximum diameter of the piston,
plus its prescribed clearance in the bore. This clearance
is -0013 in. to -0021 in. (-033 mm. to -053 mm.) in the
case of new pistons, which are tin plated to assist

Honing of cylinders to a finish after boring is
Jed and due all must be made for
this when setting the boring tool.

The honed finish must give a cross hatched surface,
equivalent to 20 to 40 micro inches, ie., the finish
obtained by thoroughly rubbing a used cylinder bore
with a piece of worn No. | emery cloth to obitain a
matt finish.

3. Bores must be produced parallel and round to
within 0004 in. (-010 mm.). The use of a cylinder
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gauge, such as the Mercer is recommended for cylinder () Pugh the piston and feeler strip into the bottom of

measurement. Top, middle and bottom of _mh bore
should be measured, both in line with and at right angles
to the gudgeon pin axis. As a final check the respective
piston should be fitted to the rebored cylinder as
detailed under “Piston Fitting”, paras, 1 (d) to 1 (c}
inclusive. When the piston has been checked and fits
the bore correctly, mark the corresponding bore
number on the piston crown.

4. 1t is advisable to re-grind and reset the cutter after
completing each cylinder bore.

Measuring Piston Diameter.

1. Pistons are finished ground slightly oval in the plan
view, the greater dimension, i.e., major a}us being at 90°
to the gudgeon pin hole. In addition to this, the pistons
taper slightly from the top to the bottom. In view of
this ovality and tapering in design, measurement for the
maximum diameter must be made at the bottom of the
piston skirt and at 90° to the gudgeon pin boss (see
Fig. B.40).

2. Measurements should be taken with a micrometer
equipped with a vernier scale.

Fig. B.40, the piston diameter, using a

Piston Fitting.

1. When fitting a new piston, check for clearance in
its respective cylinder bore in the following manner:

(a) Thoroughly clean the bore and the outside piston
diameter, and wipe dry from an oiled condition.

(&) Invert the piston and insert it into the bore along
with a fecler strip 4 in. (12°7 mm.) wide and 0015 in.
(038 mm.) thick. The feeler must be interposed

the cylinder bore, and holding the pis_ton. withdraw
the feeler strip when a resistance equivalent to 2 to
4 1b. {091 to 1-81 kg.) should be apparent, w1lh_lhe
piston and cylinder wall wiped dry from an oiled
condition (see Fig. B.41).

S (—.
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B.A4l. Checking the piston clearance in the cylinder bore,
i using a feeler gauge and spring balance

2. 'When the piston has been selected and fits the bore
correctly mark the corresponding bore number on the
piston crown.

Cylinder Liners.
To Fit.

These instructions apply to engines which are not
fitted with liners during initial assembly. Some engines
however, are fitted with liners during production and
these should be dealt with as described under “Cylinder
Liners—To Renew".

If the fitting of liners is to prove really successful o
high degree of skill on the part of the operator is
required, coupled with first-class precision equipment.

between the skirt thrust face, which is opposite the
“T* slot, and the cylinder wall.

If hi , after iderable mileage, it shpuld be
decided to install liners, it is absolutely essential that
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the procedure laid down in the ensuing paragraphs is
rigidly adhered to, as otherwise there is every possi-
bility of the operation proving unsatisfactory.
1. Remove the engine from the chassis and dismantle
(see under appropriate section sub-headings).

2. Measure the external diameter of the liners and
check against the figures detailed in para. 4.

i M the d of the cylinder bores below
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Should the liner protrude slightly above the top edge
of the cylinder block (-007 in. (-178 mm.) maximum
protrusion), carefully machine the end face of the liner
until it is flush with the cylinder block. Ensure that on
completion of the operation that no burrs remain on
the liner end face. It is essential with the liner fitted,
that the slots machined at the bottom, align with the
recesses in the base of the cylinder bore, i.e., the slots
Tie at right angles to the axis of the gudgeon pin.

the piston ring travel to establish the t of 1
to be removed.

4. The outside diameter of standard liners is 3-3065/
3-3075 in. (B3-985/84-011 mm.), and to accommodate
these liners the cylinder block should be bored to a
diameter of 3-3045/3-3055 in. (83-934/83-960 mm.) (see
Fig. B.42). It is imperative to strictly adhere to the
dimensions given, thus the cylinder block will be bored
out to suit the liners and the prescribed interference fit
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Tmp Finish boring and honing of the liners
must not be attempted until all liners have been fitted.
6. When each of the liners has been treated as above,
the liners may be finish bored and honed to suit the
new lard pistons, allowing for piston cl e as
previously described.
7. Cylinder liners may be bored and honed only
up to 030 in. (-762 mm.) maximum oversize.

To Renew.

The method used to remove liners will depend to a
great extent on the facilities available. Liners may be
drawn out from the top, or alternatively pressed out
from below, bearing in mind that a lip is present at the
top of the liners.

1. Check the cylinder block for concentricity and
correct size over the full length of the bore after removal
of the old liners, If the diameter is in excess of 3-3055 in.
(83960 mm.), the correct interference fit will not be
obtained,

2. If the minimum permissible interference fit cannot
be obtained, the cylinder block can be bored 10 accom-
modate liners <020 in. (-508 mm.) oversize. The outside
diameter of oversize liners is 3-3265/3-3275 in.
(84:493/84-519 mm.), and to accommodate these liners
the cylinder block should be bored to a diameter of
3-3245/3-3255 in. (84-442/84-468 mm.). In this
connection it should also be noted that to bore the

A3 ~3055 in. 760 mm.) STANDARD
e

D—03/04 in. { TEL/1-015 mm.) x 45° CHAMFER

. B2, i

Fig. B.42. Dh\ensi:;;x m the cylinder block te accom-
of -001 in. to -003 in. (-025 mm. to 076 mm.) will be
maintained. Every possible precaution must be taken
to cnsure concentricity and correct size for the full
length of the bore. The recess to accommodate the lip
of the liner should be machined without altering the
location of the boring machine. This ensures that the
recess will be concentric with the bore.

5. Enter the liner perfectly square into its bore and
press in from above. To facilitate fitting, a -25 in.
(6:35 mm.) parallel “lead-in" is provided at the lower
end of the liner. When inserting the liner, the load
should be released several times during the first inch
or so, thus allowing the liner to correct any slight
malalignment which may be present, Press the liner
home exactly flush with the top of the cylinder block.

linders in excess of the dimensions given, with a view
to the fitting of non-standard oversize liners, may result
in failore and, in extreme cases, the collapse of the
cylinder walls, and is not in any form recommended.
Important: The interference fit for the above oversize
liners is the same as for standard liners.

3. Provided the conditions set out above are fulfilled,
press in the new liners from above. Finally, bore and
hone the liners to suit the standard pistons,

Cylinder Block Sealing Cups (Water Jacket).

To renew the cups used to seal the cylinder block
water jacket orifices, proceed as follows:

1. Drill through the existing sealing cup{s) and lever
out using a suitable bar, ensuring that the parent bore
in the cylinder block is not damaged during this
operation.

2. Using a hand scraper, carefully clean around the
parent bore, removing any accumulated foreign matter.
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Examine the new sealing cups, i
Sl.; red olllm their outer circumference to provide an
inf:rl‘emoe fit when driven fully home in the block.
4, Apply jointing wmp(_}und to the outside diameter
of the cup and the inside diameter of the bore.

i i i into the
ter the minor diameter of the sealing cup i

i.arm]::a:'bom, and using a shouldered drift applied to the
outer edge of the cup, drive fully home.

i
1. Top Compression Ring (Ch Plated). Tt?:;i
rings require a greater mileage to bed down in

pecti i he pistons are
ve bores, and if for any reason tl ¢
:':Smoved a careful note should be taken of the ring Ei:lg
ition as the piston is withdrawn. This will enab .
]:h?: rings to be refitted in exactly |ht_: same mdu_a
ition in their respective bores, assuming t]_w.)r are ‘12
g:d condition, and ensure that they ‘_w._lllagau‘:. t?e}:icd.r:d
in the position, into which they were initially -
", :
i hromium plated
here the need arises to fit new chr
rin‘; to polished (part worn) bores, it will be necessary
first to remove the glaze from the bores as otherwise
these rings inserted into polished bores would never
Ty. i :
bc"}hded;nooedwaulzcﬂlg adopt in such cases is as follows:
f the cylinders to prevent any
9 Lf”k'oﬁr:ah:uﬁﬂmg 111::“.; kshaft, or crank-

case, i )
i hich will fit

Make up a wooden dummy piston W

@ snugly i:lo the bore. Wrap a piece of No.1,or 1}
grade emery paper round the dummy. :

(¢} This dummy piston, with thc;:m?_rydr:uri;: |ttu ::o:rls

be inserted into each cylinde 1
:ll':;:cd up and down the bore for about 3 minutes
{each cylinder) at the same time rotating it first r,m;i
way and then the other until the entire cylinder wal
is d with cris d at .
h down the bores thoroughly and dry them

“ ::::ring that no foreign matter finds its way into

the crankcase.

2. Second Compression Ring (Taper Faced). S_Eg
provide more rapid “running-in", a tapered mmpr;,s b:: n
ring is fitted in the second groove from the top o buk
standard and oversize pistons. It is mps]: ';:‘p:rmw
O e i? ::: r;;lynﬁ“'&dis“;:ce ::f t?m ring
o H
{:c:m‘?;‘;i“?;h:o?l‘,"lﬂl’ to indicate the narrow edge

{sec Fig. B.44). Incorrect fitting will result in higher

initial oil consumption.

3. Scraper

Rings. These are of the slotted type at;::
are fitted in the third ring groove as standard and in
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oting that they are  Important: At all times extreme discretion should be
n

o A i
ised in the application of the skirt ring in service,
:sngsise mu]dplzs}su]t in excessive oil control a.ng
consequently under lubrication of pistons an
cylinders.
Piston Ring Gaps and Clearances. To check the

i i ing to its respective
iston rin p, fit the piston ring :
Eflinder hc%res:o as it assumes a position at right angles

is i i ined if the
is of the bore. This is readily attaine !
;ﬁﬁ:nﬂl:: piston is inserted in the bo:'::c mmuol?ﬁ{
i i t on the crown
and the piston ring brought to rest e
iston, thus ensuring that the ring is squa )
ghu:k the piston ring gap by means of a feelcx‘ ;:fg:
(see Fig. B.43), making surc that the rings checked |

|

2149,

ing the piston ving gap In the cylinder bore,
Eip: Bk m«hw

i i te., and
1 cylinder belong to number 1 piston, etc.,
?I?a??}(:: while assembly of piston and rings gr: ﬁnm
this bore on final assembly, a nfumhell'dls czhr'r;;:ti l;:: i
i wn for the purpose of casy iden/ tion.
E::;c;;;': for both compression and scr_ape(rzr;:gs rr:u:;
e within the limits of -010 in, 10 014 in. (-2
I-’;S:Imn:‘\,) when fitted to their respective cylinder bore'.-
A nominal gap of -37 in. (9-398 mm,) should be presen
with the rings free.
] i for correct
i feeler gauge, check the rings [ .
vmchalnh :learnmxgaall round their respective piston
oves (see Fig. B.39). This clearance, when new,
sg;guld be 002 in. to -004 in. (051 mm. to +102 mm.)
for both compression and scraper rings.

Guigeon Pins and Small End w. ) .
1. Check the gudgeon pins and their resp&cuw df;:zn
end bushes for wear. Also check the fit of eﬁfu geon
pins in their respective piston bosses. The fit o

g AR rth ring groove, or ; ints is critical and should

‘;2'.’“" e (s Tocated b‘i‘i;?irff"sudmﬁ pin_bore g:‘iw{,n pufoﬂ;i?:?ﬁlnh;er%g:sﬁ?m the piston bosses,
irt groove ing in service to such as e h insert the pin in the

and is used to accommodate & scraper Ting or be such that it is possible to inse

give addiionsl ol control after the engine Wae SOV S0 TSGR L by frm hand presurc, both et & zoom

extended mileages, when any wear presen temperature of T0°F. (211°C.).

justify the fitting of new components.
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2. Standard repl

pins are graded high,

q
medium and low on their external diameter, are

identified by a colour coding (see “Manufacturing
Data”, on page B.10) and should be selectively fitted
to the piston bosses and connecting rod small end
bush until the afi ioned fits are obtained. The
colour code markings identifying each gudgeon pin are
located on the end faces of the pin.

3. If wear is evident, as indicated by slackness of the
pins in the bushes andfor bosses, renew the gudgeon
pins andfor the small end bushes (see “Connecting
Rods”, para. 2 for bush renewal).

4. Alternatively  the connecting rod small end
bushes and piston bosses (if the original bushings of
the conneeting rods and pistons are to be retained, ete.)
can be honed oversize, and the -+ 003 in. (+076 mm.)
gudgeon pins selectively fitted (sec also “Connecting
Rods,” para. 4).

Connecting Rods.

1. Check the connecting rods for correct alignment,
using the Churchill Connecting Rod Alignment Jig 335,
Mastor Arbor 336, and the Adaptor R.G.336-4, ensuring
that before any alignment check is carried out, the small
end bush is renewed and a new gudgeon pin used as a
gauge, or the original small end bush and gudgeon pin
are within the designed limits. The small end and big
end axes must be parallel to one another and in the same
vertical plane to within -0005 in. (-0127 mm.} per 1 in.
(25-40 mm.) of mandrel lengtl. Any rod mis-alignment
below -015 in, (-381 mm.), as measured over the gauge
length, can be corrected by re-setting, but rods with
errors outside this figure must be rencwed,

Proceed using the Churchill Connecting Rod Align-
ment Jig 335 in the following manner:

(a) Position the Master Multi-purpase Arbor 336 in
the jig body, with the screwed end facing outward.

(b) Fit the Adaptor R.G.336-4 in the big end of the
connecting rod (flats on the adaptor to be located
parallel with the big end bolts), and clamp securely.
Slide the adap plete with the ing
on to the arbor so that it abuts the shoulder, and
secure by means of the knurled nut.

(c) Slide the gudgeon pin into the small end of the
connecting rod, until it is centrally disposed.
Position the ing rod in relation to the
vertical checking surface of the jig body, using the
stop bar, so that the end of the gudgeon pin is just
clear of the vertical face. Tighten the clamp, thus
securing the arbor in the jig body.

(d) Place the Sea Lion, 335/G, on to the gudgeon pin.
To check for parallelism between the small and big
end bores, note whether the pins vertically in line
are both in contact with the vertical face. To check
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for twist between the small and big end bores, note
whether the pins horizontally in line are both in
contact with the vertical face. If both pairs of pins
contact the vertical face of the jig, the connecting
rod bores will be in exact alignment in all planes,

(e) If the connecting rod is bent, but the bend present
does not exceed the stated overall mis-alignment
figure, from which rods can be safely reclaimed,
reset the rod using the Bending Bar 30A, until it is
in exact alignment as detailed in para. (d).

2. To Renew Small End Bush. If wear exists in the
small end bush such as described under “Gudgeon Pins
and Small End Bushes”, indicating bush renewal, and
advantage cannot be taken of the oversize gudgeon pins
available, ie., when fitting new pistons and standard
gudgeon pins, itwill be necessary to renew the small end
bush, using Churchill Tool 6201, and the Adaptor Set
R.G.6201-1, or alternatively renew with the aid of a
suitable spigoted mandrel. Proceed using the Churchill
Tool in the following manner:

(a) Slide the new small end bush into position over the
adaptor sleeve, Code 4, and then locate the sleeve
into the original small end bush, until the two bushes
abut. Assemble the ring, STN.6263, to the body of
the main tool. Register the ring over the adaptor
sleeve, which protrudes from the connecting rod
small end on the side opposite to the new bush.
Engage the centre screw at the same time with the
adaptor sleeve.

(b) Sight the oil hole in the new small end bush and
align with the mating hole in the connecting rod
small end boss.

(¢) Grip the adaptor sleeve in a vice by the flats
provided, or alternatively hold from turning by
means of & spanner similarly applied.

{d) Rotate the tommy bar of the tool, thus drawing out
the original bush, and simultancously drawing in
the new small end bush. When the new bush is
fully home the head of the adaptor sleeve abuts the
connecting rod. Ensure the oil hole in the bush
aligns with the oil hole in the connecting rod boss,

(€) Dismantle and remove the tool.

(f) With compressed air, blow through the oilway and
oil squirt hole in the connecting rod, thereby clear-
ing away any obstruction that may be present.

(g) The new bush should be honed after fitting and it is
of the utmaost i ce that the i bearing
area between the gudgeon pin and the bush be
obtained. This is accomplished by a very high
surface finish on both the gudgeon pin and the bore
of the bush, the finish being given to the gudgeon pin
during manufacture and to the bush by honing,
after fitting.
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(K} It is recommended that the Delapena Honing
Machine be used to hone to size the inner diameter
of the small end bush in conjunction with the

following cquipment:

(i) Mandrel .. & o .. SL.900
(1) Truing Sleeve i - .. ST.900
(iif) Roughing Stones .. o .. E-F3J
(iv) Finishing Stones .. e, o BE6]
(v) Polishing Stones .. 5 .. EFB8J

(vi) Connecting Rod Clamp
Complete and detailed instructions. for the
peration of the Delap Honing Machine are
given in a booklet issued with each machine.

Note: Honing in this manner ensures a resullix?g
high surface finish in the small end bush, in
addition to other ense'nm] factors. snch as
ud alngnmn.n with the big end bore being
maintained.

{j) Delapena Honing Fiuid is recommended and must
be applied liberally. To achieve good results, ie.,
high surface finish in the bush, it is important to
immerse the work frequently in honing fuid,
especially if the machine has not its own built-in
supply of honing fluid. This process also keeps Lhe
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identified by a groove & in. (3-2 mm.) wide cut in one
end face of each pin. If wear exists in the piston bosses
and connecting rod small end bushes {sec under
Gndgeon Pins and Small End Bushes™) and is not in
excess of 003 in. (-076 mm.) on the diameter, the
ongmsl comp ts may be and oversize
gudgeon pins fitted, proceeding in the following
manner:
(a) Use the Delap Honing Machine in
with the qu.'llpme.ll! tabulated below for entzu-gmg
the gudgeon pin bores in the piston bosses and
the connecting rod small end bushes:

(i) Mandrel = .. SL.S0O
(1) Truing Sleeve A = .. ST.500
(iii) Roughing Stones .. i .« E-Fil
(iv) Finishing Stones .. o o ERGT
(v} Polishing Stones .. < E-F.8.]

Note: When honing the small end 'bush a suitable
Connecting Rod Clamp must also be used to
afford additional support during actual
honing operations,

(B) Fit the mandrel (SL.900) in the honing machine and
true the slone with the appropriate truing sleeve
(ST. 900) in accordance with the maker's instruc-
tiurls First hone the bosses in the piston until the

work as cool as possibl
maintaining an accurate finished bore. It is rcwru—

ded that Del: Standard Honing Fluid be
be used on the small end bush to obtain optimum
results,

(k) The correct mandrel (SL.900) fitted with the
recommended stone, should be used in the honing
machine and trued with the appropriate truing
sloeve (S’I'SDOJ in accordance with the maker's

ly 013 in. o 017 in.
{-330 mm. to '432 mm.} of material has to be
removed from the inner diameter of the bush by
honing, umtil it is possible to insert the selected
gudgeon pin by firm hand pressure at a room
tuupcmmre of 70°F. (21-1°C.), with no lift present
(see also under “Gudgeon Pins and Small End
Bushes™). When the bush is honed and the gudgeon
pin fits the bore correctly, it is important to ulermfy

d oversize gudgeon pin is a finger push fit
in the piston bosses at a room temperature of 70°F.
(21-1°C.). Similarly hone the small end bush to a
finished bore size until it is possible to insert the
selected oversize gudgeon pin into the bush by
firm hand p at 4 room I of 70°F.
(21-1°C.). It is important to identify the selected
gudgeon pin to the piston and the mn.uccung md
s0 as these p are quently
together.

() During honing operations, to ensure that accurate
bores result, Delapena Honing Fluid must be applied
liberally. The work must be immersed frequently
in honing fluid during operations to keep it cool and
cleanse the honing stone. It is imperative to carry
out this instruction faithfully if the machine has not
its own built-in filtered supply of fluid. It is recom-

ded that Del 8 “'HomngFluldbc

the components, as they must be subsequently

assembled together.

Note: +-003 in. (+ ‘076 mm.) oversize gudgeon
pins are available, and when fitting these

gud,gmnpmsloth:pmmsandthem]l
end bushes, refer to the instructions given

under para. 4.
{1} Thoroughly clean the small end bush to remove all
foreign matter.
(m) Check the connecting rod small and big end align-
ment as detailed in para. 1.
3. Examine the threads of the cap bolts, and renew
the bolts if damage, or stretching is evident. Check the
nuis for damage.
4. To Fit Oversize Gudgeon Pins, Gudgeon pins are
available in an oversize of +-003 in. (+-076 mm.) being

used on the smail end bush and on the piston
bosses to obtain optimum results.

(d) Check the comnecting rod small and big end
alignment as detailed in para. 1.

Big End Bearings.

1. Examine the bearing shells, making sure they are

kept to their rcspu:tlvc rods. If signs of wear on the

bearing halves is evident, such as scoring, or breaking

down of the white metal surface, the bearings must be

renewed. Check the running clearance of the big end

bearings against the figures detailed under “Manu-

facturing Data”.

Important: It must be clearly understood that under no
circumstances may the bearing shells, or the bearing
caps be filed to take up wear.
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2. If the big end bearings are renewed, ensure the
replacements are the same size as the originals. Under-
size bearings are stamped, according to their size, on the
steel shells.

3. Whilst examining the bearing halves for wear the
opportunity should be taken to check the crankpin
Jjournals for ovality and scoring, which if present must be
corrected by re-grinding all erankpin and main journals
to the required diameter to suit one of the undersize
bearings offered, these being available in —-020 in.
(—-308 mm.) and —-040 in. (—1-016 mm.) undersizes
(see also under “Crankshaft and Main Bearings™, on
page B.A6 for details of the journal diameters and re-
grinding details).

To Re-assemble.

1. To ensure the correct relationship is obtained
between the components upon refitting them to the
engine, position the piston so that the “T™ slot is on
the opposite side of the connecting rod to the oil squirt
hole. This will ensure that upon assembly to the engine
and the subsequent positioning of the word “Front”
stamped on the piston crown towards the front of the
engine, the oil squirt hole in the connecting rod will
assume its correct position and face towards the thrust,
or right hand side of the cylinder block, when viewed
from the rear of the engine.

2. Fita can;hp to the groove in one end of the gudgeon
pin bore in the piston, using Churchill Circlip Pliers
T063A, with type “A™ points. Line up the bore in the
piston with the small end bush, then fit the gudgeon pin,
Fitting the gudgeon pin to the piston bosses is facilitated
by heating the piston in hot water. Insert the circlip in
the opposite end of the gudgeon pin bore and ensure it
is firmly located in the groove provided, again using the
circlip pliers to facilitate the operation. Make certain
the circlips fit correctly in the bottom of their locating
Brooves,

Note: If the original parts are to be used, the pistons
which are numbered 1 to 4 from the front of the
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3. Re-assemble the three piston rings to each piston,
the ring sequence being as follows:

(a) Top—  Chromium plated compression ring.

(b) Second— Taper faced compression ring.
{c) Third— Upper scraper ring.

The taper faced compression ring can be identified by
the letter “T™, or “TOP" stamped adjacent to the ring
gap (scc Fig. B.44). When fitted to the piston this
identification on the piston ring must be to the top.
Smear the piston and rings with lubricant.

Note: Should it be necessary in service to fit a lower
scraper ring in the skirt groove, ensure that the
dowel in the piston groove locates in the ring
gap.

4. Fit the rings to the piston in such a way that the
ring gaps are equally spaced around the periphery of the
piston and not in line with one another. In order to
obtain satisfactory results initially upon refitting
original chromium plated piston rings, it is most
important to re-locate each ring in its correct radial
position, by aligning the marks made during the
removal operations, thus the “re-bedding™ of the rings
to the cylinder bores is avoided.

To Refit.

1. Ensure that all parts are perfectly clean, then fit
the big end bearing halves to the connecting rods and
the separate bearing caps. Smear the bearing and crank-
shaft journals with lubncant The upper and Iowet
halves of the shell type b are

and it is essential that their lncatmg lips are accurately
registered in the recesses formed in the rods and caps.
Original bearing halves which are being refitted shouid
maintain their original positioning, i.e., either to the
connecting rod, or the bearing cap as applicable. Note
also that the oil hole in the upper bearing half is
coincident with the oil squirt hole in the connecting rod.

2. To facilitate the refitment of the pmon and
ting rod blies, it is d that the

engine, must be refitted to the cc ing rods,
also numbered, from which they were removed.
This also applies to the gudgeon pins, although
they are not numbered,

MARROW FACE
MEAREST PISTON CROWHN

Churchill Ring Compressor R.G. 133 be used (sec
Fig. B.45); this minimises the risk of t ing the piston
rings upon fitting to the cylinder bore. If necessary,
a tool can be made up from a steel sleeve of approxi-
mately the same internal diameter as the piston external
diameter, and about 1 in. (25 mm.) in length. Slit the
sleeve through its side and slide it over the rings so that
they can be compressed to the bore diameter when
entering the cylinders.

3. Insert the connecting rods and pistons into the
cylinder bores, from the top, ensuring that:

(a) The assemblies are fitted into their corresponding
bores, i.c., number | piston and connecting rod to
number 1 bore.
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{b) The ol squirt hole in the side of the connecting rod
is towards the “thrust™, or right hand manifold side
of the cylinder block, viewed from the rear.

T ;=

Fig. BAS, Fitting fhe piston and comnecting rod assembly,
wsing the Churchill Tool R.G.133 to comipress
the piston rings

(c) The piston “*T" slot is towards the “non-thrust”, or
left hand camshaft side of the cylinder block,
viewed from the rear, ic., the word “Fromt”
stamped on the crown of the piston is towards the
front of the engine.

4. Position the connecting rod together with the upper
bearing half over the crankpin journal and offer up the
bearing cap together with the lower bearing half, so
that the stamped figures on the side of the connecting
rod and the cap are coincident.

5, Fit new lockwashers to the connecting rod bolts
and secure the caps to the comnecting rods with the
plain nuts. Tighten the nuts to a torque wrench reading
of 27/30 Ib. ft. (3-73/4-15 kg. m.) and secure with the
lockwashers.

6. Complete the operation by reversing the remaining
removal operations, using a new cylinder head gasket,
tightening the cylinder head nuts and re-setting the
valve clearances, as detailed on pages B.17 and B.16
respectively.

CRANKSHAFT AND MAIN BEARINGS
To Remove Main Bearings and Thrust Washers with

Crankshaft in Position.

Removal of the main bearings and thrust washers
may be carried out with the crankshaft in position, as
detailed in the following:
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1. Remove the sump and floating filter, the latter by
releasing the split pin in the oil pump body (see
page B.59).

2. Release the setscrew at the bottom of the timing
cover, also the two setscrews securing the front main
bearing cap base to the bearing cap and then withdraw
the base.

3. Remove the front half of the split cover positioned
at the bottom of the clutch housing.

4. Remove the nuts securing one of the main bearing
caps only, and slacken the nuts on the remaining bear-
ing caps. One bearing cap at a time should be removed.
‘When removing the rear main bearing cap difficulty may
be experienced on account of the felt seals, but the use
of Churchill Tool R.G. 11A and the Adaptor Set
R.G. 11A-1 is recommended to overcome this resis-
tance, Screw the adaptor R.G, 11A-1 into the § in.
B.5.F. tapped hole provided in the cap, and locate the
side legs of the main tool on the adjacent flange of the
crankcase on cither side of the rear main bearing.
Holding the tommy bar stationary rotate the wingnut
until the cap is withdrawn.

5. Withdraw the lower bearing half from the cap and
using a suitable metal drift push out the upper bearing
half, whilst rotating the crankshaft in the same direction
as that traversed by the drift, noting that the metal drift
must be applied to the side opposite the locating lip
(see Fig. B.46). If the original bearings are (o 'be
refitted, identify each bearing half to its respective
position.

showing the position of the

BA6, Crankshafl main bearings,
P bearing locating lips and the mating housing recesses
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6. Remove the thrust washers if inspection, or 1
is necessary, noting that the lower thrust washer
halves will be withdrawn with the rear bearing cap,
whilst the upper thrust washer halves, may be removed
employing a similar method to that used on the bearing
halves, i.e., using a thin metal drift applied to one end of
the thrust washer half, push on the drift and at the same
time rotate the crankshaft until withd 1 is effected
Identify each thrust washer half to its relative position.

To Fit Main Bearings and Thrust Washers with
Crankshaft in Position.

1. When fitting replacement bearings ensure they are
the same size as the originals. Bearings are stamped
according to their size on the steel shells. Fit the
lower bearing balf to the cap so as the bearing locating
lip engages the recess machined in the cap. Smear the
bearing halves and the journal with lubricant. Insert
the upper bearing half, plain end foremost until the
bearing locating lip engages the recess in the crankcase,
Offer up the bearing cap and lightly secure with the
nuts. It is recommended that the bearing cap nuts be
renewed after once being removed, Due to the offset of
the locating registers in the crankcase, main bearing
caps can only be refitted one way round,

2. When dealing with the rear main bearing it is also
necessary (o fit the thrust washer halves, lightly coating
the upper thrust washer halves with lubricant and
sliding them into the recesses provided on either side
of the rear main bearing housing, with the white metal
face and oil slots towards the crankshaft. Ensure that
the crankshaft has retained the recommended end float
of 002 in. to 004 in. (-051 mm. to 102 mm.), which
can be checked with the aid of fecler gauges. Thrust
washers are available in an oversize of +-005 in.
(+-127 mm.), which are clearly marked to this effect
on the steel backing, and should be fitted as necessary
to retain the recommended end float. Place the lower
thrust washer halves in position one each side of the
cap, ensuring that the dowels locate each half and the
white metal face containing the oil slots is outermost.
With the bearing halves positioned correctly offer up
the bearing cap and lightly secure with the nuts. It is
recommended that the bearing cap nuts be renewed
after once being removed.

3. When all the main bearings have been dealt with,
tighten the cap nuts to a torque wrench reading of
30/40 b, fr. (4-15/5-53 kg.m.) for the rear, and 45/65 1b.
ft. (6-22/8-99 kg.m.) for the front and centre main
bearing caps, starting at the centre bearing and working
outwards. After each bearing is finally tightened, turn
the crankshaft to ensure that it revolves freely,

4. Fit the front main bearing cap base and secure with
the setscrews, including the one on the timing cover.

5. Pack felt into the grooves in the rear main bearing
cap and the front main bearing cap base, by cutting the

6. Complete the refitting procedure by reversing the
ini 1 ions, ensuring that an oil tight

joint results at the nlzmp.

To Remove.

To remove the crankshaft and main bearings it will
be necessary to remove the engine from the vehicle
(see page B.52) and then proceed as follows:

1. Remove the cylinder head and tappets (see pages
B.18 and B.25 respectively).

2. Remove the timing cover, timing wheels and chain
(see pages B.27 and B.28 respectively), followed hy the
engine front plate.

3. Remove the sump (see page B.58) and disconnect
the oil floating filter, after removing the split pin
securing the filter to the oil pump.

4. Remove the piston and connecting rod assemblies
(see page B.34).

5. Remove the clutch unit (see “Clutch and Propeller
Shaft"" section) and the flywheel (sec page B.47).

6. Remove the two setscrews that secure the front
main bearing cap base and withdraw the base.

7. Release the main bearing cap nuts, these being the
seli-locking type. It is desirable to remew the nuts
after once being removed, therefore ensure that new
nuts are used on final assembly.

8. Remove the main bearing caps. Some difficulty
may be experienced in removing the rear bearing cap on
account of the felt seals, but the use of Churchill
Tool R.G. 1IA and the Adaptor Set R.G. 11A-1
(see Fig. B.47} is recommended to overcome this resist-

felt into short strips and then tapping it firmly into the P DAL the am}:‘l'l Tool ltl:tr;r.!l.erm:d the. .d?n':'wﬁ:t

grooves with a suitable rod until the grooves are full.

R.G.11A1
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ance. Screw the adaptor R.G. 11A-1 into the f in.
B.S.F. tapped hole provided in the rear bearing cap,
and locate the side legs of the main tool on the adjacent
flange of the crankcase on either side of the main
bearing. Holding the tommy bar stationary, rotate the
wingnut, until the bearing cap is withdrawn, Release the
lower main bearing halves, also the lower halves of the
crankshaft thrust washers fitted on both sides of the
rear main bearing cap.

9. Lift out the crankshaft and remove the upper
halves of the thrust washers and main bearings.

To Dismantle the Crankshaft.

1. Remove the stem wheel spigot bearing from the
recess machined in the rear of the crankshaft flange
with an internal withdrawal tool. To facilitate this
peration it is ded that Churchill Main Tool
7600 be used, in conjunction with the Adaptor Set
R.G. T600-1.

P.680

Fig. B.4S. mmwmmmu
in position, using the
‘!m,anlﬂmaﬁmwtkaml

2. Withdraw the feather key from the front of the
crankshaft.

Inspection and Overhaul.

1. Clean the c.mnkshn.l’l thoroughly, paymg particular
ion to the oil the main and crankpin

journals. After cleaning, smear the main and crankpin

journals with engine oil to prevent rusting.

2. Check all journals for ovality, or scores, which if
present must be corrected by re-grinding all the main
and crankpin journals to one of the undersizes given in
Fig. B.49, for which undersize bearings are available,
Journals must be re-ground to the limits given accord-
ing to the undersize decided, as hand scraping of the
bearing halves is not permissible. After re-grinding
ensure the radius fillets, shown in Fig. B.49 are present
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at all the crankpin and main journals, Considerable
importance is attached to the blending of these radii so
that after re-grinding no steps remain. It is also very
important to measure the radius fillets with a radius
gauge to obtain accurate results, The width dimensions
given for the journals in Fig. B.49 must be maintained.
The surface finish on all journals must be 12 micro
inches as measured by a Profilometer.

3. The bearing halves are stamped on the shell
according to their size. Should the main bearings be
renewed without re-grinding the crankshaft, ensure the
replacement bearings are the same size as the originals.

4. Examine the stem wheel spigot bearing for slackness
and noisy operation.

To Re: ble the Crankshaft

1. Insert the stem wheel spigot bearing into the
crankshaft (scaled end outwards, ie., towards the
clutch) and using a suvitable drift on the outer race of
the bearing, tap it into the recess until fush with the
crankshaft flange face.

Note: The bearing should be packed with grease on
re-assembly. Do not averfill, or the surplus will
be forced past the sealed end and thrown on to
the clutch friction faces causing clutch slip.

2. Refit the key to the front spigot of the crankshaft,
ensuring that it enters squarely and is not a loose fit in
the keyway.

3. Blow through the crankshaft oilways with
compressed air to clear away any foreign matter that
may be present, prior to refitting the crankshaft,

To Refit.

1. Ensure the main bearing housings are perfectly
clean, also the mating faces of the bearing caps, then
fit the upper halves of the main bearing to the crankcase,
ensuring that each locating lip engages the recess in the
housings. Smear the bcaring surfaces with !ubricam

Note: Undersize ¢ d ac to
their size, and il the crankshaft has been re-
ground it is essential that the correct undersize
bearings are fitted. The upper and lower halves
of the bearings are identical as are the front and
centre bearings. The rear bearing is different and
not interchangeable with the front and centre
bearings, and vice versa. If the original bearing
halves are retained they must be fitted in their
original positions.

2. Smear the crankshaft journals with lubricant and
locate the crankshaft in position in the upper bearing
halves.

3. Fit the upper halves of the thrust washers, Lhen
check that the kshaft has retained the

end fioat of -002 in. to <004 in. (-051 mm. to -102 mm.).
The thrust washers are steel backed white metal lined,
each washer consisting of two halves fitted to both sides

Page
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08 in. (309 mm.)
RAD:

JOURNAL

ON CMNW
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of the rear main bearing. The lower half of the washers

are dowelled to the bearing cap, and carc must be

taken to ensure that the washers fit correctly to the
dowels. The white metal face shows two oil grooves
and this face must be towards the crankshaft,

Note: The thrust washers are available in an oversize
of +-+005 in. {++127 mm.) and these should be
fitted if necessary to retain the recommended end
float. Oversize thrust washers are clearly marked
+-005 on the steel backings.

4. Fit the lower halves of the thrust washers and
bearings to the bearing caps. It is permissible to use a
little thick grease to hold the thrust washers in position.

5. Fit the main bearing caps and secure using new cap
nuts. Due to the offset of the locating registers in the
crankease, main bearing caps can only be fitted one way
round,

6. Tighten the nuts to a torque wrench reading of
30/40 1b. ft. (4-15/5-53 kg.m.) for the rear, and 45/65
Ib. ft. (6-22/8-99 kg.m.) for the front and centre main
bearing caps, starting at the centre bearing and working
outwards. After each bearing is finally tightened, turn
the kshaft to ensure it r s freely.

7. Again check to ensure that the crankshaft has
retained the recommended end float of 002 in. to
004 in, (-051 mm. to -102 mm.).

CRANKSHAFT JOURNAL WIDTHS AND DIAMETERS

Main Joarnal
Journal - Width ¢
Main Jourual | Crankpin —— Crankpin
Diameter A" Diameter “B* = Rear J“".'J o
Size | Limit Froat Centre b
Standard Oversize
[ Low 2:2490in. | 193725 in. | 1945 jn, 19665in, | 2:4405in, 1-3125 in.
e (571246 mm.)] (49-2062 mim. )| (49-403 mm.) | (49-9491 mum.)| (61 9887 mm.) N/A [ (33-0835 mm.
2249500 [193775in.  |1953in. 19705in. | 24415 in. 13145 i
Hi : in.
igh (571373 mm. )} (492189 mm.}| (49-606 mm.) | (500507 mam.)| (62-0141 num. ) N/A {33-3883 mum.
Low |22290in.  |191125in.  [1945in. 19665in.  [2:4405in. | *244%0in. | 1-3125in.
| (566166 mm.)| (486962 mim.)| (49-403 min.) | (49-9491 mm.)| (61 9887 mm,){ (621030 mun.) (33.0835 man,
undersize High | 22295 in. 191775 in. | 1953 in, 19705 in. | 24415 in. *2:4470 in. | 1-3145 jn.
(566293 mm.){ (487109 mm.)| (49 606 mm.) | (S0-0507 mm.)| (62-0141 mm.)| (62-1538 mum.)| (33-3883 mm,
2:2090in.  [1-89725in. | 1-945in. 1-9665in, | 24405in, | *24450in, | 13125,
i | Low | (56-1086 mum.}| (48-1902 mm.)| (49-403 mm.) | (49-9491 rom.)| (619887 mm.)| (62-1030 mm.)| (33-0835 mm.
nclonabiey Migh (22095in.  [18977Sin  |1953in. 19705 in. | 24415in. | *244700n. | 1-3145in.
| (56-1213 mm.)| (48-2029 mm.)| (49-606 mm.} | (50-0507 mm.} (62-0141 mm.){ (62-1538 mm.) | (33-3883 mm. ¥

* The dimension given under Main Journal Width—Rear (Oversize) in this table is the recommended maximum
oversize (low limit components), to clean up the crankshaft journal side faces removing the minimum of
material and then only if damage, etc., exists. This dimension could in certain cases be exceeded up toa ma:p

his

mum of 2-450 in. (62 Ziﬂmm).{h:sh'mm ), and if itis

t
ow.ﬂnzn]umt, a dimensional check must fiest be made to determine the overall width of the | housing and over-
size thrust washers available, bearing in mind that an end float of -002 in. to 004 in. (051 mm. to -102 mm.}
must result on the crankshafl.

v to take ad

Fig. B49. C

kshaft re-erindi
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8. Fit the front main bearing cap base and secure with
the two setscrews.

9. Refit the engine front plate.

Fig. B.SO MMMMMI‘MW:MrW

i ves in bearing
. Pack felt into the grooves in the rear main b
::p and the front main bearing cap b.““' c*;umgu :I::Z
felt into short strips and tapping them into the g
tightly with a suitable rod (see Fig. B.51).

pl

housing (se¢ Fig, B.36), so
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FLYWHEEL AND STARTER RING

To Remove. . )
1. Remove the gearbox (sce “Gearbox section).

2. Remove the two split halves of the bottoné‘ gov:i
from the clutch housing, noting the two addition
setscrews securing the front half to the crankease.

3, Remove the clutch (see “Clutch and Propeller
Shaft™ section).
i 1 and 4 pistons
tate the engine so that :!umber T
:re I:;lr.oT.‘lc.‘).C., either by aligning the pointer on the
timing case with the pointer on the crankshaft p_ullgy,
or alternatively by fitting the plain end of the timing

in the top right hand side of the clutch
e B A E.'hm: it engages the screwed

i 5 hined in
i clutch housing and the recess mach
bmocmp;:i;:iry of the flywheel, Remove the timing plug
once the flywheel is correctly located.

Fig. BS1. Mwmmm:ﬂmmwﬁmupwm
with felt

A ———

5l2ee

<75 im, (44:45 rren. ]
S et

Yig. B.52.  Flywheel re-grinding dimension
5. Alternatively identify the fiywheel to the crankshaft

i i i both
by means of a continuous scribed line on
o o4 ts, thus ensuring that on re-assembly and

11. Re-assemble the engine_.bg

e
of under “Crankshaft and
Main Bearings—To Remove”, on pages B.44 and B.45.

12. Refit the engine into the chassis. Finally refill the

engine with fresh oil of the recommended grade.

:].i,gr:mcnl of the marks, the flywheel assumes its original
radial location about the crankshaft,
6. Tap the tabs of the lockwashers clear of the flywheel

i turn-
ing bolts, lock the flywheel to prevent it from
is::lg:g remove the bolts securing it to the crankshaft
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flange. Carefully lever off the flywheel from the crank-

shaft rear flange.

Note: To facilitate removal, screw a stud into an upper
setbolt hole before levering off the flywheel, thus

ENGINE

2. The starter ring is shrunk on to the flywheel and in
the event of wear developing on the teeth, the complete
flywheel and ring should be renewed. However, if

5 , the starter ring may be

preventing it from falling identally when
once clear of the register, resulting in possible
damage to the starter ring.

Inspection and Overhaul,
Flywheel.

1. Examine the friction face on the fiywheel, If this is
badly scored the face must be re-ground to restore the
original smooth finish, but only until original marks
are removed. When carrying out this operation the
whole of the flywheel face must be re-ground and not the
friction area only, Reference must be made to Fig. B.52
whilst carrying out this re-grinding operation, for the
minimum thickness on the flywheel of 1-75 in. (4445
mm.) must not be exceeded. Reinstate the T.D.C.
marking on the flywheel friction face as shown in Fig.
B.53, if obliterated during re-grinding operations,

P ¢ g

ASCEATAIN T.0.C. POSITION BY CONTINUING A LINE muui:u CENTRE
OF DOWEL HOLES AND ACROSS FLYWHEEL FRICTION FACE, DBSERVING
'IH!‘!‘ CLUTCH SECURING HOLES AIIE'_?HFOS!D AROUT T.O.C. LINE
LE ON OUTSIDE PERIFHERY OF FLYWHEEL WHICH
ACCOMMODATES TIMING PLUG MUST ADI, TO THE "B~
DAMENSIONED HOLE o s *

Fig. B53. Reinstating the T.D.C. mark on the fiywheel after
grinding the friction face

Ensure all markings are made clear of the friction area
on the fiywheel, on which the driven plate seats,

2. Examine the threads of the securing bolts and if
these appear stretched, renew the bolts,

Starter Ring.
1. Examine the starterring teeth, If these ared |

d and a new one fitted by adopting the following

method :

(4) Immerse the flywheel in a suitable container of clean
cold water and support the assembly in the water by
placing three, or four steel blocks under the starter
ring. Arrange the flywheel assembly so that it is
partly submerged in the water, starter ring upper-
most. The starter ring must be above the water
level and it is jed that approxi y
fr in. (5 mm.) clear above the water level be used
as a guide,

(B) Heat the starter ring evenly round its circumference
(using an oxy-acetylene welding toreh) as shown in
Fig. B.54, thus expanding the ring which will allow
the flywheel itself to drop clear. Remove the flywheel
from the water and dry thoroughly.

STAATER RING APPROXIMATELY

hl_(; mn.Enaove OXY-ACETYLENE
ATER LEVEL WELDING TORCH

COLD WATER
Fig. B54. Removing the worn starter ring

(¢) Check the height of the securing lip by means of a
straight edge and a feeler gauge, This dimension
should be a maximum of -009 in, (229 mm.) as
shown in Fig. B.55. If the height is greater than
009 in. (229 mm.) it must be reduced in a lathe,
When carrying out this operation it is most import-
ant that the flywheel is located by the dowel holes.

SECURING LI HEIGHT
009 in. {219 mm.) MAXIMUM

:[“"'E

- -

e

5.1263

N

-

b

or worn excessively, the ring must be renewed.

H&Ms,m&emﬂmmh I
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its clutch mounting face,
o TL;{!I;'J:‘ wﬂm mt:;:rurﬁg. Ensure (i}st the
registering faces of the flywheel and starter ring are
clean and free from burrs.
(¢) To fit the new starter rin',‘g,LitJ must first }‘)e
heated and this is p by susp

pre-
the

i i i f clean
starter ring from wire hooks in a contm;:er of
engine oil,gwhich has been heated to 392°F. (M’?hg
until the ring attains the same temperature as
oil (see Fig. B.56).

MNEW STARTER

ENGINE OIL
RING SUSPENDED
‘,",,‘,.“I_‘?mm.. BY WIRE HODKS

GAS RING
Fig. B.56. Pre-heating the new starter ring prior to fitting

(8}
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i i when it
the ring to cool in the amqsphere,
:'il}lm:onh'am and thus firmly grip the flywheel

diameter.

To Refit.

Reverse the removal procedure observing the follow-

ing points:
i the crankshafl
% re the mating surfaces of
:laugz: ::d the register in the flywheel are clean and free
from burrs. y
i been withdrawn
‘he two locating dowels may have
i:il.lt-[ the flywheel and should this be the case, tap ul?
dowels out of the flywheel and refit them in the crank-

eliminate the possibility of fire whilst heating the

n Ii(; and thet starter ring, keep the container o_ov:mr.l
by a metal lid to prevent flame from reaching the
surface of the oil. Do not allow the starter ring {or
thermometer) to rest on the bottom of the contaimer,

or a false temperature reading will result.
i i £t
Lift the heated ring from the oil by means o
= wire hooks and gquickly wipe away surplus oil w
a picce of rag.
(k) Place the ring in position on the flywheel with
chamfered sides

he
ith

the

of the teeth downwards, and cnsur;
ring i ing lip an
th is completely over the securing
iscsquarv.- with the flange on the flywheel (sec

Fig. B.57).

SECURING LIP
CHAMFERED EDGE ON FLYWHEEL
OF STARTER
RING TEETH

Fig. B.57. Fliting the new starter ring to the flywheel

shaft flange. i
i i heel location
nding which method of flyw !

::sodD;[:ecwcdgin the following manner; nsucr‘ljmzlt?::
numi;ers 1 and 4 pistons are at_T.D.C. a:n e
flywheel to the crankshaft flange with the letters T.D l.
1/4 stamped on the flywheel to the top, or alternatively

ign the scribed lines, which
:;ﬁ?wa! operations, on both the flywheel and the cra
shaft flange.

were made during the
nk-

s e
Fig. BSE, Checking the flywheel for *“run-out*’, using a dial gaoge

halt i

1 to a
the 2 q
:u;magmch reading of 37/43 Ib. fL. (5-12{5-95 t,gr;).
and check for “run-out” at the outer edge of : & yc
wheel friction face (see Fig. B.58). A total dial gz:;;gj
reading of -003 in. (-076 ‘m!'n.} must not;r:e‘exﬁ ﬁrsi
1f this figure is ded, it is led in
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instance, that the flywheel be removed and a careful
examination carried out of the mating faces of the
flywheel register and the crankshaft flange. Any burrs,
or irregularities on these mating surfaces must be
Temoved,

5. If the flywheel “run-out™ is within the limits given,
lock the setbolts with the new lockwashets,

INLET AND EXHAUST MANIFOLDS
For further information in respect of the exhaust
system, refer under the “Chassis Frame, Suspension
and Shock Absorbers” section.

To Remove.

1. Raise the bonnet (hood) and suitably support in

the open position. Release the internal engine cowl.

2. Slacken the hose clips, remove the rubber hose from

the carburettor, and after freeing the hose from the

rocker cover breather pipe and the air cleaner cover,

withdraw from the vehicle,

3. Di at the carb the following:

(a) The feed pipe at the float chamber banjo bolt.

(b) The pipe to the distributor vacuum advance unit at
the sleeve nut provided.

{c) The choke inner cable and outer casing at the
starter unit,

{d) The throttle operating rod at the carburettor
throttle lever.

4. Remove the stop on the end of the hand throttle
<ontrol inner cable, and the knurled nuts securing the
outer cable ferrule to the abutment bracket on the
manifold. Position the hand throttle control cable clear
-of the manifold.

5. Remove the drain pipe from the inlet manifold.

6. Remove the nuts securing the exhaust pipe flange
to the exhaust manifold, and then free the pipe from
‘the studs. Withdraw the flange joint.

7. Unscrew and remove the stud nuts securing the

ifolds to the eylinder head. The assembly
may then be withdrawn from off the studs, taking care
not to lose the two locating rings positioned in the inner
inlet manifold ports. Ensure that the carburettor is not
«damaged in any way as the manifold assembly is with-
drawn.

8. Withdraw the manifold joint from off the studs.

“To Dismantle.

1. .Remove the carburettor after releasing its securing
nuts. The gasket can then be lifted off the carburettor
mounting studs.

2. Sep the two ifolds after removing the
nuts from the four securing studs. Lift off the metal
_joint from the studs. This operation also frees the hand
throttle abutment bracket, which should be located
-correctly on re-assembly in its original position, ie.,
-on the rear pair of interconnecting manifold studs.

ENGINE

Inspection and Overhaul,

1. Inspect the manifolds for cracks and check for
distortion on the faces that mate with the cylinder head.

2. Blow through the manifold drain pipe to clear
away any obstruction. Ensure also that the drain hole
in the inlet manifold is clear.

3. The manifold gaskets should always be renewed,

To Re-assemble.

Fit a new metal joint, and register on theinterconnect-
ing manifold studs, then position the inlet manifold over
the studs and press down using hand pressure until it
abutsthe joint. Refit the hand throttle abutment bracket
and the manifold securing nuts, and leave finger tight.
Note: If the manifolds have been separated, the

carburettor should not be installed until the
manifold assembly is fitted to the cylinder head,
but if the manifolds have not been separated,
the carburettor may be fitted prior to installation
of the manifolds.

To Refit.

L. Clean the matching faces of the cylinder head and
manifolds.

2. Fit the two locating rings to their registers around
the two inner inlet ports of the cylinder head.

3. Locate the new
the studs.

ifold gasket in position over

4. Fit the manifold assembly and secure it to the
cylinder head with the nuts and washers, tightening
down the nuts by starting from the centre and waorking
progressively outwards. Repeat the tightening pro-
cedure. Tighten the interconnecting manifold stud nuts
left slack, which secure the manifolds together.

Note: By adopting this procedure the inlet and exhaust

manifoids will be in correct alignment.

5. Secure the exhaust pipe flange to the exhaust
manifold using the nuts and a new gasket.

6. Complete the refitting operations by reversing the
removal procedure, referring under the “Fuel System™
section, when installing the carburettor,

ENGINE MOUNTINGS

To Remove and Refit.

1. Raise the bonnet (hood) and secure in the open
position, also release the internal engine cowl from its
anchorage.

2. Disconnect one of the leads from the battery
terminals, to prevent short circuits occurring.

3. Drain the cooling system and remove the top and
bottom radiator hoses to avoid strain on these com-
ponents.

4. To remove the front engine mounting rubber
proceed as follows:

{a) Jack up the front of the engine, using a wide
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5, Refit the front engine mounting rubber and
associated brackets, reversing the procedure given for
removal in para. 4.

wooden block between the jack and the sump (oil
pan) until the load is just taken off the front engine
mounting rubber.
Note: Do not under any circumstances jack up the o o, oo cithies e ' :
i . s : lease r engine mounting rubbers,
engine higher than is necessary, but only high : ; : th
cnough to relicve the load on the poantig L)irl;:ec?:d tun::l :tlm following manner, dealing with each

rubber, as raising the engine to an unneces

height will place excessive load on the rear (a) Jack up the rear of the engine, using a wide wooden

engine mountings, and undue strain will be block between the jack and the sump (oil pan) until

exerted on the engine stabilising tie rod, the the load is just taken off the rear mounting rubber

exhaust pipe joint at the manifold and on the on the side receiving attention,

various throttle controls. Note: Do not under any circumstances jack up the
ine higher than is necessary, but only high

() Release the carthing wire from the engine front engine
mounting. enough to relieve the load on the mounting
rubber being removed, as raising the engine to

(¢) Withdraw the nuts and bolts that secure the front
mounting rubber to the mounting plate bolted to
the front chassis crossmember, also the nuts and
bolts securing the cast mounting bracket to the

an unnecessary height will place excessive load
on the other engine mountings, and undue strain
will be exerted on the engine stabilising tie rod,
the exhaust pipe joint at the manifold and on the

timing cover, Remove the mounting bracket
together with the rubber and then separate these
two components,

various throttle controls.

{b) Unscrew and remove the “Simmonds” nut from
the mounting bolt, which passes down through the

If required the mountin te may be removed
(d) fmrr:q the b agrprh e the securing mounting rubber positioned on the clutch housing
nuts and bolts. bracket (see Fig. B.59). Withdraw the mounting
bolt from above, complete with the rebound

washer. .
Release the engine mounting bracket from the
clutch housing after removing the four setscrews,
and lift it away complete with the mounting rubber.
Observe the location of the throttle linkage return
spring and anchor plate, the anchor plate being
positioned on the rear upper setscrew of the rear
engine mounting bracket. Ensure the anchor plate
and return spring are positioned correctly on re-
assembly.

(d) Remove the mounting rubber from the bracket
noting that the flange of the mounting rubber is
located on the underside of the bracket.

(¢) Refit the rear engine mounting rubber and

associated bracket to the clutch housing by
ing the removal dure, before dealing

¥
with the sccond rear engine mounting rubber.

(f) Remove the second mounting rubber as described
previously in paras. 6 (a) 10 6 {d) inclusive.

7. Refit the second rear engine mounting rubber and
bracket to the cluich housing, adopting a similar

rocedure as used on the first mounting rubber (sce
para. 6 (€)).

8. Locate the rebound washers over the centre bolts,
and pass onc bolt through each rear mounting rubber
and ils respective crc ber location, securing the
bolts by means of new “Simmonds’* nuts, from below.
Ensure that the centre sleeve of the mounting rubbers
are located over the shouldered pads on the chassis

crossmember.

9, Finally complete the operation by reversing the
remaini 1 operations.
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ENGINE REMOVAL
VAL (d) The cable at the starter motor.

Prior to carrying out this o i
1 Is operation, drain the wat Release the earth
‘f:;?}nmthe tllrauium)r and cylinder block, and the cngi:: :“'  the Wi
o oilmﬁ-o I; sgnp (il b;:’an), It is also advisable to drain .
e gearbox, as this unit is re i

gt . , 1 moved from 11. Disconnect mete
oy u::?n:::ﬂ;: to fnghme engine removal, positioned in the wu:w:-ﬁs fi ﬂlJelw.-ﬁthmm c].;mb"]b
s engine proceed in the following 12, R R o e
; - Remove the heater pipes (when their
1. Raise the bonnet (hood) sy e oy i i
R and sccure in the L et
osit 5 : 2 open. rearl i ! ppesad
:mh:)?.:;m a.ho release the internal engine cowl from its KTtk o ikaptiode beor )

from its fixing on the engine

13. Disconnect the pet ipe from the tank at the
: petrol pipe
2. Disconnect the leads from the battery terminal o - i

ba Ty terminals. i

Release the battery retaining st
battery to obtai ng strap and then remove the  14.  Release th ci o :
¥ lain access to the radiator grille side panel Duts and mhe:s“mn‘:ﬁf’;h’,",}f: a‘f"“sﬂ'hc four
4 pipe flange to

bolts,

1 the manifold.

. clease the radiator grille complete with the side 15. Disconnect the e 5 n, rod the
3 R th el O i sid iscomn ngine stabilisi g tie in
panels and lamps (see “Cab and Body" section). fol}owins ma; rl " » ‘

noer:

c emove the radiator : stem a) Remove the bolt, plain washers and shakepmf
4 ‘R T o (see Cooling S g
section). Remove the radiator ba 0 " l :
e panels and the securi i
i ring the tie rod 1o the cluich housi
washer Sing.

front apron tie bar (see “Cal
b and Body™ i
y"™ section). (8) If it is required to remove the tie rod from the

5. Release the Iy

lever knob. Rer?olir:“i;e“dscunsmw d?c'Chanm: ) it Ichast O Joskaet, pli

centre panel, and [ift off the mr::{smretalml; 0 L Boue insulator, and plain washer, ,e:lh‘:;;:h nml}:ﬂm

S o mplete, nating that tie rod to be wit y e oy
req the change speed lever bellows may be member support :gd;‘:kwe:l Tearvaed from s

prised from its seating and

I pushed through the

:; :::c centre mnel,_th!.:s leaving the beilc?i\:-s in ges;tl;::
€ centre panel is lifted elear. Ensure upon refitting

the floor panel, th i
condition. at the panel seals are in good

6. In order to ide i ;
provide increased clearance for 16 Diaca the i
_ _ i th nnect throttle linl
ifg ?:eussgﬁeftgl:; ;:mne remaval operations, th: Eer:':j: to welay bracket) from t::mdogamkm;m
removed, after releasing o, the bracket bei rand
centre panel retaining screws, slackeni e gy side ;e cyll i On LH.D, modets e
cta s et alth the o cylinder block, On L, elease
‘I:: rga‘:?:h léeialmng SO, i OfeE 10 Bataid 6 mnf the throttle linkage rod fromLt;:D. mwsal: :
hureindl .th rawal of the centre panel. Ensure upon saiension pece, Di the ty “:m?s—kn i
mndm_gn e toe panels, that the panel seals are in good spring from its anchorage plate Imudllnﬁmmm
e : g;;p:er ;acltljcrew of the rear engine mounting brca-:r;::
. o : : .
noti mﬂﬂ\‘el the gearbox (see “Gearbox” section), necessal “nge !hm‘,ﬂ" N e D
A A e el e i
tom:.{san:tii,;o:m p b gearbm: Ty, as detailed in the “Fuel System™ section.
owte mupﬁng‘ngmhegmpe"ﬂ shaft at the gearhox 17+ On R.H.D. models disconnect and
S ol g the propeller shaft to one side, Ccluteh operating rod from the lowe o
e centre bearing hub from its split Pedal, and then withdraw the m:;alfm o e
withdrawal lever eye. S

8. Remove the distributo
8 I 4 r and carb oot G0 LH. odels
Eleﬂ.r_:cal Equipment” and “Fuel S}u;:;lno: it r:L,L&D‘g_rtz wich withdrawal kv,
respectively). These operations are not ess:;ntiaslw:'-:‘;l‘zl?‘5 : Sy
removalofthe cngine,thir purpose being o afegnrd e o 1 €0gne mountings n the follow
he 4 mage during the operati ; i .
lifting out the en, e
cable from the afunl;e:j{tctra:zkﬁelgg‘:dthmme s mleﬁﬁ::or:ig: :woml:um e mouing e
10 SEHaM M on the infet which is bolted to the l"rjunt ch:grg:eﬂ::;;n!ﬁﬁrplatc,
Vgl . . Rear. U “Simmonds™
lsa‘cm.tlnfct the following electrical leads: from the mounti anbgl el through
{&) The ignition lead at the coil, the mounting mll:ger i;‘ ;&chlm i
- i , cl ousi
L; Ee :w: wr “I dhe. dsmes ::sl:eter:s:t hﬂfj?) Withdraw the bolts I‘mr: ::gvzr:zﬁf
X d: :ra m:r. cl)lrlﬁ :;'I: :)ﬁiire switch on the right hand mauntit:g rulfbezb‘:: p wa;l:;r;; i mﬁam i
; secul tw
nuts to the underside of each clutch I?ousing brac::f

Note: On re-connecting the engine stabilising tic
rod, adjust the nuis on the neoprene
insulators until a slight tension on the rod
is obtained. Do not over tension the rod
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The bracket in turn being secured to the housing by
four setscrews.

19. Remove the thermostat housing and the thermostat
{see “Cooling System™ section).

20. If the rocker cover breather pipe was not with-
drawn with the air cleaner hose, remove it al this stage.

21. The engine is withdrawn forward and to enable
this to be accomplished a jib crane, or a swan neck
crane modified to incorporate a jib must be used,
preferably with no hook, but having & suitable slot, or
“under-cut” to house the crossed cheins. If & swan
neck crane is used, it must be counter balanced to take
account of the weight of the engine. The approximate
weight of the engine, less gearbox is 494 Ib. (224 kg.).

22. Locate a sling under the engine, using 2 suitable
length of chain, crossing it at the top, and positioning
the chain so that it rans under the timing cover at the
front, and between the sump and the clutch housing
at the rear. Position the sling on the crane jib so that
when the engine is being lifted, the front of the engine
will be on a higher plane than the rear. The

sling must be adjusted so that the crane jib is located
as near as possible to the rocker cover of the engine
and positioned forward to clear the cab scuttle panel,
enabling a higher lift to be obtained.

23, Using a locally manufactured support bracket to
the dimensions given in Fig. B.60, bolt to the cluich
housing, employing the gearbox securing holes.
Position a trolley jack and wooden block, or an adjust-
able height table under the support bracket and raise
1o take the weight at the rear of the engine, during the
initial stages of engine removal.

24. Take the weightof the engine onboth the crane and
the jack and carefully lever the rear mounting rubbers
clear of their locations on the chassis crossmember.
Then raise the engine on the crane in progressive stages
until it clears the front bumper, at the same time
sliding the engine forward along on the support
bracket bolted to the rear of the clutch housing, until a
vertical lift can be achieved on the crane.

25, Lift the engine out of the chassis, ensuring that
the clutch housing and rear mounting brackets do not
foul the cab scuttle.

A2 fr. (8096 em.)

B8 in. (3032 cm.}

E—gin. {1534 mi!npumnu
TO BOTH PAIRS GF
DRILLED HOLES

D—§25 in, 11333 em.}

[t in, (3092 em.) EQUAL
DETANCE ABDUT
CENTRE LINE

F—383 In. (72 em.)

Gtk in. {1117 m)

H50°

IS i, 372 cm]

Al

PPLICABLE 1'}0 BOTH
PAIRS OF DRILLED HOLES

Fig. B.60. Engine removal suppart bracket dimensions

LUBRICATION SYSTEM

DESCRIPTION AND OPERATION

The main components of the lubrication system are
a gauze floating filter, a spur gear type oil pump and a
by-pass oil filter. The system also includes a pressurc
relief valve, which maintains the oil pressure to a pre-set
figure.

The floating sump filter pivots freely about the oil
pump body, restricted only by a plate on the filter
intake tube, which limits the total movement of the
filter. The floating filter is retained in position by
means of a split pin, which locates in the pump body

and in a recess on the collar of the filter infake tube.
Lubricating oil is drawn from the sump through the
wire gauze floating filter and intake tube to the pump
inlet, i.c., suction side of the oil pump. The filter,
floating on the surface of the oil preveats circulation of
any sludge which may be present, by drawing up the
clean oil from just below the surface, whereas any
sludge sinks to the bottom of the sump and thus out of
circulation.

The spur gear type oil pump is situated on the left
hand underside of the crankcase and is driven in tandem
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Fig. B.61, Longitudinal section of the engine, showing the ofl circulation
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with the distributor through helical skew gears, the
gear wheel of which is formed integral with the centre
journal of the camshaft. The mating skew gear is
a machined part of the driving pinion, which is pinned
to the upper end of the pump driving shaft, and forms
a repewable assembly. The sleeve of the driving
pinion operates in 2 rencwable sintered bronze
bush pressed into the crankease. The driving shaft
locates in the pump body and a spur gear wheel is
pressed and keyed to the shaft at the lower end. This
gear wheel engages and drives a similar bushed idler
spur gear wheel, which rotates freely on a spindle
pressed into the pump body. The internal profile of
the pump body is shaped so that the outer diameters of
the gear wheels operate in close proximity, and by the
action of the gears, oil is drawn in from the suction
(inlet) side of pump and transferred to the delivery
(outlet) port under a pre-scl Pressure, due to the
inclusion in the system of the pressure reliefl valve.
The gears are enclosed in the pump body by a cover
plate, which is secured by four setscrews.

Oil discharged from the pump under pressure enters

a vertical passage in the central web of the crankcase
and passes to a Lrapsverse passage, which carries at its
extreme right hand end the oil pressure relief valve.
This valve is of the spring loaded plunger type. On
the discharge side of the relief valve a vertical ocutlet
passage drains directly into the sump, When the oil
pressure is low, the pressure of the relief valve spring is
ter than the pressure cxerted by the oil, and the
valve is held against its seating and the outlet passage
to the sump is closed. However, as the oil pressure
increases, the relief valve is lified from its seating and
excess oil is allowed to pass direct to the sump. via the
outlet passage, thus preventing excessive build up of
- pressure within the system. The relief valve setting is
predetermined by the tension of the spring, is mot
adjustable, and is equivalent to a normal running oil
pressure (engine hot) of 45 10 50 Ib.fsq. in. (3-16 to
3-52 kg./sq. cm.). From the transverse passage carrying

Drilled passages in the crankshaft allow oil to flow
from the main bearings to the crankpin journals, where
it lubricates the working surfaces of the connecting rod
big end bearings and the crankpin journals. Oil squirt
holes drilled through each connecting rod and mating
bearing half, serve to project a stream of oil to the
thrust side of the cylinder wall upon each revolution of
the crankshaft, thus ensuring that adequale lubrication
of the cylinder bores results.

0il removed from the cylinder bores by the action of
{he scraper rings on the pistons is fed back through
holes in the piston skirt and hence it ‘gravitates down
into the sump, The gudgeon pin is lubricated by oil
splash, through holes provided in the small end bush
and the piston bosses.

The front main bearing feed passage is intersected by
a subsidiary drilling carrying an oil jet, which projects
forward over the crankshaft timing wheel and directs a
jet of oil to lubricate the timing gears and the duplex
liming chain. Excess oil which drains to the bottom
of the timing cover, returns to the sump, vin the
apertures formed between the front main bearing cap
and the cap base.

An external pipe from the front camshaft bearing
conneets to an elbow in the cylinder head, which sup-
plies a restricted amount of oil, through drillings in the
centre of the cylinder head, to the two inner rocker
shaft standards and hence to the hollow rocker shals.
Holes in the underside of each rocker shaft in line with
the rocker locations, feed the rocker bearing surfaces.
A passage through the arm of each rocker aligns with
the drilling along one side of the adjusting screw bore,
thus oil is passed down this drilling to lubricate the
push rod ends and tappet faces.

The by-pass type oil filter is situated on the upper left
hand side of the cylinder block and is mounted by
means of setscrews through the filter head on fo a

hined face on the cylinder block. The oil filter

the relief valve, oil is forced under do

10 the annulus formed around the centre main bearing,
and upwards to mect a sccond transverse passage,
which feeds the centre camshaft bearing and the main
gallery running the length of the crankcase on the right
hand side of the engine. The main gallery is plugged at
the front and rear faces of the crankease. From the
main gallery, oil is fed through transverse and vertical
passages at the front and the rear of the crankcase,
supplying lubricant to the front and rear crankshaft
main bearings, also to the camshafl bearings,

“The crankshaft main bearing halves seat in the crank-
case and the bearing caps. These seatings have grooves
cut to form an annulus around the outside of the
bearing halves. Each main bearing half contains &
drilled hole by which lubricant is transferred from the
outer annulus to an inner groove formed around the
internal diameter of the bearing halves, and from this
point, oil is distributed to the bearing surfaces of the
main bearings and the crankshaft main journals,

comprises a metal outer container, carrying a renewable
element, which is secured to the filter head. The
element container seats on a gasket recessed into the
filter head, whilst the element carries a sealing ring at
the upper end, which is seated by the action of the
locating spring at the bottom of the container. An
external pipe is ufilised and connects the inlet side of
the filter to a passage in the crankease. The oil is passed
{o this passage from the main gallery, via the camshaft
rear bearing, where a groove cut in the rear journal of
the camshaft aligns with a hole in cach side of the rear
bearing, thus permitting frec passage of the lubricant
to the crankcase passage and hence to the inlet side of
the oil filter, Unfiltered oil enters, circulates within the
oil container and then penetrates the filter element
when foreign matter is removed and the clean oil is
passed to the space around the centre bolt. The centre
bolt of the container carries at its head a small drilling,
through which all fltered oil must pass before reaching
the delivery port. This drilling restricts the flow of oil
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To Renew the Filter Element,

1. Unscrew the cap bolt in the filter head and with-
draw the element container from below, The filter
clement can then be lifted out of the container and
discarded. The upper element sealing ring if not with-
drawn with the ¢l , should be re d, also the
container gasket, which is seated in a recess in the filter
head,

2. Empty the oil from the container and wash out any
sludge that may have collected in the bottom, with
petrol, or parafiin. Fnsure the restricting hole at the
head of the centre holt is clear of obstruction, Check
the tension of the element locating spring, and renew if
weak, or broken.

3. Insert the new element into the container with the
fabricated seal CUp uppermost, using the new Joints

pplicd with the el s L&, positioning the small
sealing ring in the fabricated seal cup at the top of the
filter element and the larger gasket in the recess
provided in the filter head. Secure the container ta the
filter head with the cap bolt,

4. If required the element container can be filled with
the recommended grade of engine oil prior to refitting,
or alternatively, run the engine for a few minutes to
allow the oil to cireul and fill the el tainer,
then stop the engine and wait for the engine oil to
gravitate back into the sump. Re-check and top up to
the correct oil level,

To Remove,

1. Disconnect the inlet pipe from the elbow an the
crankease and the union located on the filter head,
2. Release the two setscrews securing the filter head
to the crankease wall and lift away the complete filter
unit,

3 To dismantle, fit a new filter element, and re-
assemble the oil filter, refer to paras. | to 4 under the
heading “To Renew the Filer Element”. Whilst the
filter is dismantled wash the filter head in clean petrol,
or paraffin and blow through the passages Wwith
compressed air,

To Refit.

1. Ensure the mating surfaces of the crankcase and
the filter head are clean, and free from traces of the old
gasket, Ensure the delivery port in the crankcase wall
is niot obstructed,

2, Refit the filter unit, using a new gasket, ensuring
that the set S are progressively tightened by
diagonal selection,

3. Reconnect the inlet Pipe 1o the elbow in the
crankease and to the union on the filter head. Ascertain
on starting the engine that oil tight joints have resulted
at these conneeting points,

4. If the filter element container is not filled with oil

Pprior to refitting it is important that the engine oil level
be checked, and topped up to the correct level, after
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the engine has been rup for a few minutes, Upon
stopping the engine, wait for the engine oil to gravitate
back into the sump before taking level readings. Top
up the sump to the correct level.

OIL SUMP (OIL PAN)
To Remove.

L Remove the sump (oil pan) drain Plug and drain
the oil into a suitable container,

2. Withdraw the dipstick and release the dipstick tube
from its locations.

observing that the inlet manifold drain tube clip is
secured to one of the Sump setscrews on the right hand
side of the crankease, It is advisable to leaye one
setscrew in the centre position on each side of the sump
until the weight of the Sump can be conveniently taken
by the hand, to avoid distortion of the joint faces.

Inspection and Overhaul,

1. Renew the sump joint if jt js damaged, or com-
pressed hard,

2. Remove the screws securing the sump baffle and
lift away.

3. Clean out the Sump with paraffin, or petrol and wipe
clean with dry lintless rag.

4. Refit the sump baffle with the securing screws.
. With the sump removed, the opportunity should be

faken to remove and clean the oil pump floating filter,
as detailed on page B.59,

6. Inspect the threads of the drain plug and the
corresponding threads in the sump for damage and
Tenew the components as n, .

7. Examine the flange of the sump for distortion
between the setscrew holes. Any stight irregularity may

steel as a support., Check the sump for damage, or
splitting particularly along the flange edge of the sump.
Repair, or renew, as necessary,

To Refit.

Reverse the removal procedure bearing in mind the
following:

L. Attach the gasket to the crankcase flange face with
a slight smear of Erease,

2. Refit the sump, securing initially with two sciscrews
spaced at diagonally opposite positions and then fit the
remaining setscrews, Tighten the setscrews evenly by
diagonal selection,

3. Refill the sump to the “FULL" level mark on the
dipstick.
Note: Should the refilling of the sump coincide with

the fitting of a new oil filter element, allowance
must be made for the capacity of the filter unit
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otherwise a noticeable fall in the sump oil level
will take place when the engine has been Tun,
owing to the initial oil recuperation of the filter
unit.

OIL PRESSURE RELIEF VALVE

TS |

Page B.S9

2. Remove the split pin that secures the floating filter
assembly to the pump body and withdraw the filter,

Inspection and Overhaul.

Wash the filter gauze thoroughly in petrol, or pamflﬁn
both inside and out, and dry by blowing through with
d air. Examine the filter gauze for damage

The oil pressure relief valve is nf the n i
type. It is carefully pre-set during manufacture and
should not require attention. Ifitis required to examine
the valve and its seating in the crankease, carry out the

following sequence of operations.

To Remove.
Unscrew the hexagon head of the valve body and
withdraw the spring and the valve from the crankease.

Inspection. .
1. Examine the sides of the valve for scores and its
face for signs of pitting. Renew the valve, if necessary.

2. Renew the valve spring if it is distorted, or if the

i i - lso
free length is less than 1-988 in. (50-50 n_am.) (sec”a
the dimensions given under “Manufacturing Data )

Fig. B.65. il pressure relief valve details

3. Check to ensure that the bore in the valve body is
clear of obstruction and that the valve is a free sliding
fil. Check also that the holes in the valve body side
are clear of foreign matter.

4. Renew the fibre washer if it is damaged.

To Refit. = 5

When refitting the relief valve the spring should first
be placed in the body, then the valve placed on the
projecting end of the spring and the whole assembly
inserted and sc d into the cran} Ensure that
the fibre washer is in position on the body of the relief

valve.

OIL PUMP FLOATING FILTER

;s recommended that the oil sump (oil pan) be
mrl:a,vsm; and the oil pump floating filter cleaned at

24,000 mile (36,000 km.) intervals.

To Remove.
1. Remove the sump (oil pan) (see page B.58).

and renew the filter, if necessary.

To Refit. —_—
1. Refit the filter to the pump body and securc it with
a new split pin. Open out the ends of the pin sufficiently
to retain it in the pump body.

2. Refit the sump (see page B.58) and refill with the
correct grade of lubricant to the “FULL' level mark
on the dipstick.

OIL PUMP

To Remove.

1. Withdraw the dipstick and release the dipstick tube
from its locations.

2. Remove the tappet cover.

3. Set the engine at T.D.C. with pumber 1 cylinder
firing, by using either the pointers on the timing cover
and crankshaft pulley, or the timing ?Iug‘ screwed in
the clutch housing, pr ding as detailed in para. (g),
or () on page B.60.

DRIVING
PINION

DRIVING
SHAFT

FLOATING FILTER

‘\ SPINDLE
DRIVING GEAR WHEEL

IDLER GEAR
WHEEL
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(@) Rotate the crankshaft until the pointer on the
crankshaft pulley rear rim exactly aligns with the
stationary pointer on the timing cover, ascertaining
that the push rods on number I cylinder can be
rotated freely by hand. It may be necessary to rotate
th.edlni{anksh;& one revolution to obtain this
condition, when the timin i i
g Sl B pointers must again

(B) Unscrew the timing plug from its location on the
clutch housing and reverse it, so that the plain end
engages the screwed bore in the clutch housing.
Raum; the crankshaft until the timing plug is felt
to register in the recess provided in the periphery
of the flywheel. Ascertain that the push rods on
number 1 cylinder can be rotated freely by hand, if
not, rotate the crankshaft one complete revolution
to qbta:’n this condition, when the timing plug must
again locate in the recess on the fiywheel. Remove
the timing plug.

4. Remove the distributor (see “Electrical Equi i

4 ! ent
section), and raise the driving shaft until ilsEqiu\f:;' end
clears th_e coupling on the driving pinion, and suitably
support in this position.

5. Drain and remove the sum il
iy P (0il pan) (sec page
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6. Remove the split pin securin i
g the floating filte
the pump body and withdraw the filter. B

7. Remove the nuts that secure the oil
ump to th
studs on the crankcase and withdraw the :um;,. :

To Dismantle,

1. Withdraw the cover plate set
e p screws and remove the

2. Before dismantling further, check th
! . heel
clearances in the following manner SRR
(4) Check the clearance between the gear wheel teeth
and the pump body, as shown in Fig. B.67. The
En(;:jsmum cien:;?o: should not be less than 0019 jn,

: mm, the maximum not
0049 in. (124 mm.). M
(b) Check the end float of the gear wheels in the pump
body by placing a straight edge across the face of
the body and measuring the clearance between the
steaight edge and the end face of the gear wheels
with a feel;r gauge, as shown in Fig. B.68. The
manufacturing limits are 0015 in. to 0035 in.

(038 mm. to 089 mm.).

Fig. B.67. Checking i
Mhran:‘ oil pump gear side clearance, using 2

S0
Fig. B.6B. Checking oil
e 20 siratght chen T Clemrance, using & fecler

3. Remove the bushed idler heel i
s gear wl from its

4. Sl_ldn the pump body along the driving shaft, thus
exposing the driving gear wheel. Withdraw the gear
from the shaft with a suitable withdrawal tool. or
alternatively tap the shaft out with a soft metal drift
suitably supporting the gear. :
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5. Remove the Woodroff key from the shaft, thus
enabling the shaft to be withdrawn from the pump body.

6. The idler gear wheel spindle is a press fit in the
pump body and need only be removed when renewal
1S necessary.

Inspection and Overhaul.

1. Examine the inner face of the cover plate for wear,
or scores. Provided that wear is not excessive the
pump cover may be refaced using fine emery cloth on
a surface plate.

2, Examine the pump body for cracks, or any signs of
wear on the internal profile of the gear wheel chamber.
Any signs of the gear wheels having fouled the profile
of the chamber indicates wear at the gear wheel locating
points (see also para. 6). Check the pump body for
wear in the bore, which carries the driving shaft, and
if wear is dsteued the pump body mmplete. must
be for as ly this bore
determines the location of the dmrmg gear wheel in the
pump chamber and therefore must be accurately main-
tained

3. Inspect the driving shaft for wear on the diameter of

the shaft, in the area which operates in the oil pump

body, also inspect the shaft coupling tongue and slot

for wear, or damage, The driving pinion is secured to

the upper end of the driving shaft and the two
are ble as an bl

P

4. Check the fit of the sleeve integral with the driving
pinion, in its mating bush located in the crankcase,
immediately below the tappet chest. I excessive wear
is detected on the bush it may be driven out with a
suitable drift from below. When fitting the new bush,
tap in from the top of the crankcase, externally taperr.d
end of the bush fi t, using a suitabl d drift

the pump body and press in the new idler spindle, plain
section nto the body, until the end of the spindle
assumes 4 position just below the cover plate face on
the pump body.

2. [Insert into the pump body, the driving shaft and
pinion assembly, with the driving pinion outermost and
positioned on the same side of the pump body as the
mounting flange. Fit the Woodruff key to the inner-
most end of the driving shaft.

3. Align the keyway in the driving gear wheel with the
key in the shaft and press on until the gear wheel is
abutting the shoulder on the driving shaft.

4. Position the driving gear wheel in the pump body
by pulling on the shaft.

&. Fit the idler gear wheel to its spindle,

6. Prior to fitting the cover plate, check the clearances
between; (g) the gear teeth and the pump body, and
(b) the gear wheel end face and the pump body cover
plate surface, as detafled in para. 2 under “To
Dismantle™.

7. Pour a small guantity of engine oil into the pump

body and then secure the cover plate with the setscrews.

Note: No jointing compound is required when fitting
the cover plate,

To Refit.

The ignition distributor takes its drive from the
helical skew gear on the driving pinion of the oil pump
driving shafi, through an offset tongue and slot type
coupling, which can only be coupled one way. There-
fore, on refitting the pump it is essential that the
driving pinion is hed to the corresponding gear on

having a <7282 in. to 7284 in. (18496 mm. ta 18-501
mm.) diameter fitting pin, until the upper face of the
bush is flush with the crankcase ledge. The bore
diameter of the bush fitted in the crankcase is -7280 in.
to -7290 in. (18-491 mm. !u 18-517 rnm) The :Inwns
shaft will require 1 as an if

wear exists on the driving pinion sleeve.

5. Examine the teeth, and the top and bottom faces
of the gear wheels for wear, or scores. The overall
length of the gear wheels should be 1-2475 in. to
1:2485 in. (31-687 mm. to 32-712 mm.).

6. Check the fit of the idler gear wheel on its spindle.

If the idler gear bush is worn, renew both the idler gear

wheel and the driving gear wheel as 2 pair, also the

idler spindle (to fit a new idler spindle, see “To

Re-assemble”, para. 1).

Note: The oil pump gear wheels must always be
renewed in pairs,

To Re-assemble.

1. If the idler spindle has been removed (see
“Inspection and Overhaul”, para. 6), suitably support

the haft, so that the rotation of the offset wupling
slot at the tup ot‘ tl\e pump driving shaft assemhiy is
timed in rel of the

To refit the oaI pump, proceed in the I‘ollawmg
manner:

1. Ensure that the engine is at T.D.C. with number 1
cylinder on its firing stroke.

2. Set the coupling slot in the end of the pump driving
shaft assembly at 90° to a line passing through the
centres of the pump fixing stud holes in the pump body,
s0 that the larger segment is on the same side as the
boss, which locates the floating filter intake tube. This
location gives the approximate basic setting.

3. Offer up the oil pump and secure to the crankcase
with the nuts and spring washers. After fitting the
oil pump, it should be checked to ensure that the
coupling slot hes assumed the position shown in Fig.
B.69, noting that due to the meshing of the helical skew
gears, the coupling slot has rotated clockwise viewed
from above and is now diagonally opposed with the
large segment positioned outwards, the engine main-
taining its original setting of T.D.C. with number |
eylinder firing.
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If this setting is not attained remove the pump and
correct by rotating the coupling a tooth at a time in the
required direction until the correct position is obtained.
Check that the distributor body assumes its original
angular location and ascertain by refitting the driving
shaft and offering up the distributor.

noting the offset slot, which allows the connection to
be made in one position only. Observe correct assem-
bly through the tappet chest aperture.

6. Refil the tappet cover using a new joint, if necessary.

7. Refit the sump (see page B.58), and fill up to the
“FULL" level mark on the dipstick with the recom-
mended grade of lubricant.

- 8, Refit the distributor and check the ignition timing

(see “Electrical Equipment” section).

OIL PRESSURE SWITCH

Fig. B.69, Cmc:lmdmorlheommln&ndrirwm
after fitting the oil pump, with the engine set at
and Aring on number 1 cylinder

4. Refit the floating filter and secure it to the pump
body with the split pin.

5. Engage the distributor driving shaft tongue into the
coupling slot in the oil pump driving shaft assembly,

To R and Refit.

1. Disconnect the lead to the switch at the “Lucar™
connector provided.

2. Remove the switch unit, using a suitable spanner,
applied to the hexagon on the switch. Do not run the
engine, whilst this switch is removed, otherwise no
warning of oil pressure failure will be given. Tempor-
arily seal the hole in the crankcase adaptor to prevent
the entry of dirt, etc,

3. Refit the switch by ing the i
fitting a new fibre washer bar.wocn the adaptor and the
crankcase if the original is deteriorated in any way.




