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INTRODUCTION

Since the ntroducton of the first Norton Dominator
L n doesigned by Mr Horbert Hopwood i 18947 thie
twin eyhinder engine has ondergone maiy thatat chpnges
and alterations o swepl volao Srarting as a SO0 ce umik,
the lirst capacily increase, o 600 co, came in 1950, 4 year
after the first light-alloy neads were fitted 1o the HU0 cC
Dominators

Eram the very first, the factory, then n Rracebridge
Street, Birminghan, glfored cortam Wwning parts, inchudhing
the Daytona camshalt Tullowsd by the S8 wersigy imace
available i 1967

Aoyear 1ater thi GA 7 40 gl gt 0n tte tpeat el By e
{oltowed i 1965 by tw evenfucther entargue Atlas 745
ergene, later 1o e usetto i modiiied: forme e W
Commando machine.

This manual deals with all motor cycles using the 6Aa7
and 745 ce engine units - e 650 S, Atlas, P11, G156 and
2l variants of the Commando.

Years of experience wilh Nortaon engines, thet tuning
Loy Tagl toad amdd track use and possible modihications hive
gl 1kt ating Ol e work which also combines al
the oegenlial wdon e iats B cogbite e pothusiast with 4
pasie koowdledge of Pt oy ele senaang i pesficeably
smprove triv paciormence af his roac-goinyg machine ancd for
the road racor to Obilaik the oibmate 1 powee frovae Byis
TRl

Although tuning 18 otien thought of simply 1 Terms of
iMmproving  #ngine power, full reference s given in s
manual 1o the other iipporiant aspecis of perbormance
srachine handling and b aking

Monza Tiafy 1967 Rex Butcles o d Chiinsatl oo
pirtting 127 mifes wote one hour
Maotor Cycre Phatograpit

Any compelent persoen who carefully foliows e advice
given need have no fpars thal the exiie Qe 3nidnde

sehioved would be gamed at The expens H
auy Db s needed that speed T s TEC Y. SO Gl
iy oa Norton Cogine, WwWay lrack s TBET omo o o '
road  going Dunstatl sdortons broke the sworls il
recard at Maonza, laly, averaging 126.7 mbiy o 30

minutes, with highest speeds on the straights of v 140
i1t

Thee apn OF funing is 1o iNcrease the cHicienoy -1 an
enggine  and, 1l done  propefly,  lws can TR G S
cotvs e lia: aswellbas brorsepowe!.

T typis of tunmng are dealt with Much o e
aformaton gaen s applicable far road and ik bt
whiere modibications are stgtod Yo hestor gasig Pheis
advice should be followed.

The reed for clranbingss and care whono werkr o 90 d
compeulion engme, or that for a road hike, juse o be
oversiressed.

W oy 1o keep our workshaops lnoking as e an
aperaiing theatie as posible

Afveasws clogo it an gaging bgioas (s e 1iacd
then clian gach part 4501 s ropoyed Iedeaatan ety :H
eachy parl Qives oy b oppor Tan iy B vlredin T
which often reveals faults heiore iy e g1
and costhy. When rebusiding a fur ther check Loyt koo

faults cannot comme amiss.

It always takes 3 litde virme for oil to start Caraiibaiiig
a newly bl engineg Therefore it is agdvisable B0 b SUre
that all parts cuich as pistons, cams, valve stems, (ock ers @1l
are well aiterd during assermbly.



CHAPTER I

THE CYLINDER HEAD

The basic design of the Norton Cylinder Head 1s very
good and all modifications shoulg therefare be sumed at
making the desian work to r's fullest efficiency. This means
ajtering the ports 10 such @ way a5 1o permit betier gas flomwy,
oromote more down draught affect, assist turbulance and
improve Lhe efiiciency of 1ha exiaus

THE tNLET PORT

For much of the time, e anlel vaive 15 OpEN Only
slightly and Imcreasiig gas flow At iow it 15 particarly
desirable. For ts reason ff 15 advisabie 10 keep the valve
sest width as narrow as possible. Howewver, a minimum
width of 1/32 inch shoutd be observed if the seating and
valve are 1o have a reasonabte life span,

Because of valve overlab, discussed inochapter 4, taerc IS
& great danget of 4 percettugs of the NCaMIindg X ture
heing deflectad dvrcthy aut it still open exhaust valve
and completely wasted.

For this reason the bore of an efficient intet port shouid
not be kept completely parallet throughout its length.
Instead the down-draught effect should be over emphasised
1o wnduce the incoming charge downwards away from thu
axbaust vaive and towards the pyston.

ideally, tae inler port should fsve ¢ pockel abave he
valve nead and behind the guide 16 uver emphasse the
erenward flow of gases.

7 Paralief Part From Flange to Carburettar.

o

The valve guides must be removed before carrying out
the following work.,

For esse of understanding, it is best to consider the part
in Lthree sections: —

{1} Paralle) part from the carburetior 1o the valve gude
This should be enlarged to match the carburettor size. Take
greatl care when enlarging the port to match the 32mm:
carburettor not to break through the casting,

12) The bend from the guide ares down to the valve
throat. As atready mentioned, it is most advaniageous 1o
over emphasise the downward path of the gases by
sxaggerating their change of direction by removing material
antil a pocket is formed {see Tig. 1) behind the guide. This
gives an exaggerated curve 10 the port arel will promote the
extra downward fiow required.

(3] After the bend there should be a short parailel
soction — 316 inch long running inte a radiused valve seat.

The radised area of the valve seat 1s essential to allow
the incaming qases to flow efficiently atv small wvalve
apenings. improving gas flow at small vatve OpEen INgs 15 very
important and the radius, as shown n Fig. 1. provides o
better path for gases under these circumstances.

The Bend Portion.

T o

oo T " el %,

Fryg, 1. Tha shaded areas dlustrate where material sh otfd be
rernoved

Paralief Section leading into valve seat radius,



There is great disagreement between tuners over whether
the finatly shaped port shoutd be highly polished. Some
maintain that a highly polished port helps speed gas flow.
Others insist that an unpolished port hetps induce swirl and
greater atomisation of the fuel mixture,

The Norton head s particularly good st inducing swir
because the design incorporates offset ports which have a
biased discharge onto the inside of each cylinder. This
promotes swirl and gives good turbulence, which accounts
for the rapid flame spread and therefore comparatively late
Hgnition, timing {28” compared with 38° on some other
caraliel twins),

| therefore consider it safe and advisable to pelish the
nlet after shaping. |

Tuners make great use of riffler files when shaping ports
- but modern electric drils and rotary files or burrs can more
than play their part m removing metal.

Final smoothing can best be done with abrasive bands
and mops and polishing with felt bobs dipped ‘in metal
palish.

For those without abrasive mops or bands, these can be
made by winding a length of abrasive tape around a siotted
tength of steel rodd which can then be fitted in the chuck of
3 flexibsle drive or electric drill. The grade of tape (which
can be lengths cut from a sheet of emery cloth) should
depend on the amount of metal to be removed. Always
finish with the finest grade of cloth avaitable,

FEas e .:-Fxl,*f 2

o -!,rl-_‘:“' h
B

Fig. 3. Easy to make polishing mop.

it is easy fo overdo the opening of an inleét port & &
too-large size wtl hamper an engine rather than improve it
|- recommend a maximum port size of 32 mm for all

750 ¢cc engines and. 30 mm for 650 cc motors.

THE EXHAUST PORT

- Bo not waste time on needless polishing of the exhaust
port. A port with a thin coating of carbon is, In fact, more
efficient than a brightty polished item,

The reason for this 1s that carbon s 2 poor neat
conductor and the port, and the head itself, will, therefore,
absorb less of the waste heat which is better lost through
the exhaust pipe,

The exhaust port will benefit from being enlarged,
warking from the valve seat and gradually increasing in size
through to the outlet, Match the outlet size to the inside
diameter of the exhaust pipe top flange. Care must be faken
not to break through into the stud hole beiow the exhaust
part.

There is no real merit in cutting down the length of the
exhaust valve guide. The increase in port area is minimal
and unimportant, And exposing more of the valve stom to
the exhaust gasses will shorten its Iife. The valve to guide
contact is also essential as & means of Transterring thi: heat
from the valve to the head.

F:g 4. Standard and Lightened Rocker,

LIGHTENING ROCKERS

L.ightening any part of the valve gear 1s beneficial in that
it decreases the inertia of the components and allows highor
reys with the decreased risk of valve flpat and damage.

As the ends of the rockers are the parts which move the
furthest, there is clearty littie point in removing metal from
the arms near the pivot position.

Lightening should be very carefully done on a grindstonc
and, after sufficient metal has been removed, the whoie
rocker should be polished, first with an emery pand and

finished oif with a calico mop.



ROUTINE CYLINDER HEAD MAINTENANCE

Removal of the cylinder head is straightforward, There
are five nuis below the head and five boits above it. Two of
the nuts are difficuit to find, being hidden in the barrel fins
up under the exhaust ports, so count o make sure you have
undone ail ten before trying to break the head gasket seal.

—————,

Fig. 8. Two Cylinder Head rataining nuts are concealed i
the fins.

When bolting down the head, the bolts and nuts should
be tightened to 360 inch tbs for the 3/8 inch botts and nuts
and 240 inch ths for the two 5/16 inch bolts in the order
shown in the photograph. After the engine has been test
run.  the head nuts and bolts should be re-torqued and the
tappet settings re-set.

Always re-new the head gasket, using copper asbestos on
engines with spigoted harrels and the reinforced fibre type
on the later nen-spigoted barrels.

Frm—___t

Fig. 6. Setting Torgue on Cylinder Head Bofts.

Fig. 8 Removing Rocker Spindle.

REMOVING THE ROCKERS

The rocker spindies are a tight, press it tn the cylinder
head and heat and an extractor tool are necessary if they
are to be removed without risk of damage.

The removal tool can be made from a 5/16 inch x 26
t.0.i. cyclethread boit and a clutch-spring cup ar {ength of
steel tube with an internal diameter larger than that of the
rocker spindle (.499 inch).

This bolt, inserted through the tube and screwed Into
the rocker spinhdie will, when tightened, draw out the
spindle as shown in the photograph,

Fig. 7. Components necessary o make rocker spmdie
ramoving toof,

b e T S
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Also, an interference fit, the rocker ball-end should be
drifted out for safety before any grinding is done on the
rockers.

When refitting the ball, its oil hole should line up with
the oil drilling in the rocker. The ball shaft should be
pressed home as far as possible. This can be done in a vice
but a soft face — a sheet of alloy or a lead block is ideal —
should be used to protect the ball from the vice jaws

When refitting the rockers, the oil hole in the rocker
spindle must face away from the centre of the cylinder
head towards its valve and the slot at the end of the spindle
should be horizontal so that it engages with the two tags on
the locating plate.

The rockers should be assembled in the following order:
shim washer; the rocker itself; the spring washer: the
spindle; first paper gasket (with hole in centre); tagged
locating plates, second paper gasket; plain oval plate.

Be sure to oil the rocker spindle before inserting it so
that it has a source of lubrication the second the engine
starts to run,

VALVES

Valves and seatings on all Norton twins have 45 angles.
Engineers disagree over the ideal seat angle, some opting for

a flatter, 30° seat.

It is true that the 30 seating is more effective at the
initial opening period, giving a greater percentage ot flow
area But, as the valve opens further, this advantage
becaomes less and less.

The advantage of the 45° seat is that it gives a far better
self-centering action - essential for good seating on engines
with relatively short valve guides.

The valves fitted to Norton twins can really only be
improved by using those made of a superior material than
standard,

We opt for valves of H. 18 S (Silchrome regd.) special
alloy steel but Nimonic 80 A, the material used for some
Gold Star and Manx Norton valves, would also be suitable.

Our valves are also slightly different in having a
repositioned collet groove position and a dip-chrome radius
on the valve head,

This has been machined differently so that the correct
spring length 1s maintained when racing cams are fitted,

Valves on the Commando twins are slightly longer (.070
inch) and the pushrods correspondingly shorter to give a
slight improvement in the rocker geometry.

Exhaust valve sizes are quite adequate for road and
racing use on all twins but some advantage can be gained by
fitting the large (1% inch) Commando inlet valve to 650 cc
engines.

SEATING THE VALVES

The easiest check on the efficiency of valve seatings is to
carefully pour petrol into each tract in turn watching the
combustiton chamber for any signs of seepage past the valve,

Inlet valves seats should be kept as narrow as possible,
but a wider seating is permissable with exhaust valves which
lose much of their accumulated heat through the seat to the
head itself.

Worn valve seats that have become pocketed tend to
mask the wvalve, preventing effective flow at small valve
openings. This can normally be overcome by re-cutting the
valve seat with a hand or electric seat cutting tool.
However, if the seat wear is excessive, new valve seats
should be fitted.

Fitting valve seats is a specialised job and the bare
cylinder head should be taken to an engineering company
that has previous experience with this kind of work

Never grind a valve into its seat more than is necessary,
for excessive grinding can destroy the seat angle Badly
pitted valves should be replaced and burnt seating should
carefully be re-cut to the original 45~ angle.

Fig. 9. Testing Valve Seat Efficiency.

VALVE REMOVAL

Removal of Norton valves presents no particulai
problems if the conventional spring compressing tuol is
used. However, the job is made easier by first unscrewing
the inlet rocker cover stud. Always replace all valves,
collets, springs and spring-retaining collars in their original
positions unless they are to be replaced by new items.

Valves should be replaced when the seatings are badly
pitted or when the stem diameter measured with a
micrometer, does not meet the standard tclerance - 3095
inch to .3105 inch for both inlet and exhaust.



VALVE GUIDES

Valve guides are normally made from either cast iron or
a phosphor-bronze alloy.

Cast guides are usually employed in low-performance
engines but for any power plant which 15 to be stressed and
from which the maximum availlabie horsepower 15 to be
released, guides from phosphor bronze are desirable.

Phosphor-bronze guides are more expensive than cast
iron components for two reasons — the raw material costs
maore and it is slightly more costly to macnine.

But despite the extra cost, the phosphor pronze yunaes
are well worth using for three reasons’

Firstly phosphor broize has greater beal dissipation
qaalities and will 1ake more heat from  the valves and
rransfer it to the cybinder head thar is the case with cast
iran guides.

Cast iron is not such a good bearing material as phosphor
bronze which dogs in fact have setf lubricating properties.

Phosphor bronze has a certain elasticity which means
that a valve kissing a pistont will possibly only resuii in a
belted out guide. With a cast wron version, the bending of &
valve often results in the breaking off of a piece of the
guide protruding into the inlet or exbaust tract. 1T this
broken chip of guide finshes up in the combusiion
snamber, which is quite likely, the cnging damage can be
JUHIE BXEEnSive.

Thare are many grades of phosphor bronze afloy, each

having  gifferent D& Ng
characteristics.
We use a special grade known as Hi-Dural Bronze (regd.)

which, in fact, 1s the same as Lhat used |n fManx Norton and
7R AJS racing engines.

| da nat believe in shoriening or further tapering of ne
guides. Qur branze yuides are designed to atlow Maximum
gas flow without imparing the life of the guide or vatve

As with the vast majority of engines, Norton valve guites
are a force fit in the cylinder head. This means that the
cylinder head must be pre-heated before attempting to drift
the guides out.

Unless, the head is heated, the excessive scuffing which
would take place between head and guide would soon
lecson the fit between the Two COmMponents.

The head should also be pre-heated before any attemnpl
is made to drift in new guides.

Althaugh the head car be heated with an oxy acetylene
or propane torgh or @ hot ptate of an electrnic stove. A
oven is really more suitable because it avoids iocalised hedl
build up and, therefore, the risk ol distortion The
ternperature of the unit should not be allowed 10 ax cgedd
200 centigrade.

tensite  strengths  and

Fig. 10. Valve Guide Removing Tool,

Fiy. 11. Vafve Guide Fitting Tool.

Gare should be taken when drifting guides in or out and
4 tool should be made and kept especially for the jols,

This should be turned from 31/64 inch round mild stee
bar about seven inchas long. Reduce the bar to 312 inch
diameter for 2 inches at one end and ensure a squdre cornel
at a diameter change point.
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Fig. f.?. Drifting Qut Valve Guide.
VALVE SPRINGS

Standard  valve springs fitted 10 g50, 750 cc and
Commando engines are quite satisfactory for use with the
standard camshaft and only when a high-lift performance
cam is used is it realty necessary to fit alternative springs.

With a higher-lift cam, a more efficient spring 13
necessary to confrol the vaive, which is being subjecteq to
higher rates of acceleration and deceieration.

To minimise the likelihood of float when using high-iiff
camshafts, the valve gear must be lightened within sensibe
limits as detatled earlier in this chapter and springs user!
whose performance are matched to the camshaft in use .

No valve springs last forever and eventually they iuse
some of thair tension.

Citen it is the exhaust valve spring which suffers firsi
hecause il receives more heat from the exhaust port. But
the infet spring also suffers because of the greater weight of

its valve.
On all Norton twins heat probiems are kept o d

minimum by the fitting of insulating washers between the
valve sprirg seat and the cylinder head.

Standard valve springs measure, when new, 15317 inch
for the inner coil and 1.700 inch for the outer coll on ali
Norton twins. Should this free iength be reduced by .18/
inch or more by use, the springs should be scrapped and
new items fitted.

Although dual rate springs work and wear guite well
with high-lift cams, | have found that, without a doubt, the
best springs available are the American S & W brand.

 These.springs are made from a spectal steel wire which 15
arawn oversize from a bar. The oversize wire is then ground
to the correct diameter on precision machines. The
resulting springs can have treble the life span ot a normai
tem.



CHAPTER Ml

CYLINDER BARREL

The cylinder barrel on Norton twins is a cast-iron
component and reguires no special maintenance treatment
ather than care when bolting down to the crankcase. The
pase nuts must not be dene up tightly by simply working
round the cylinger, The nuts should be tightened diagonally
to obviate any chance of distortion,

in late 1969 rthe Commando barrel was re-cast to
strengthen it siightly around the top bosses.

Bore wear should be checked at a point about 1 inch
helow the top of the cylinder, Also check |ower in the bare
for possible tapering. The point of maximum wear in any
cylinder is just below its piston’s top-dead-centre position
measured from front to back in the bore.

Frg. 13 Use an Internal Micrometer to measure bore wear.

TAPPETS

There is scope for lightening the tappets as shown in Fig.
14. but this shoutld only he done when the standard
camshaft is to be retained.

Tappets should be teft standard when a racing cam is
fitted so as to he able to cope with the extra load
transmitted from the fiercer opening ramp.

Frg. 14. Standard and Lightened Camfollower.

Fig, 15, Pustons for 750. 1050 1, 10w 7, 8.9 to 1. and
7.4 to 1

PISTONS

A wide range of pistons are available for 850 and 750 cc
engines allowing a good choice for road or racing use.

- For 650 cc twins, two varieties are on the market. The
standard 8.9 : 1T compression ratio piston which should
have .0045 inch clearance in the bore,

The alternative high performance piston for the 6§50 cc
engine is a special spun cast unit which gives a comporession
ratio of 16.5 to 1, These spun cast pistons have a very high
silicon content which lowers the expansion rate and ailows
a tighter clearance of only .004 inch te be used,

Four different pistons are availabte Tfor the 750 cc Aglas
and Commando engines. There is the standard 7 4 to 1
Atlas piston and the 8.8 to 1 Commando component. The
alternatives to these for road work are the 10 1o 1 spun cast
pistons which are aiso spun cast low expansion type,
needing only .0045 inch bore clearance.

For racing onty the spun cast piston is available with one
Dvkes comgression ring in place of the normat rings and =
compression ratio of 10.5 10 1.

Changing to spun cast pistons from standard items
affects the balance factor by only 2 per-cent and 1t 15 not
worth rebalancing an engine to allow for this small
difference.

PISTON RINGS

Piston rings on Norton machings are, as stanedard,
somewhat unusual,

The compression ring is chrome plated and is cargraph
treated. The red ceoating on this ring should not be
removed. .

A number of different oil control ringt have been fitted
by Norions in recent years, Extra efficient ail control rings
became necessary in 1966 when the modified conrod with
ol hole, was introducea, Proprietory rings ke 1he

Fig. 16. Apex {Regd] Piston Ring.



Twinfiex, Duofiex and Apex all work satisfactorily.

The Apex ring is now used almost exclusively and 15 of
three part construction, having two thin rails with an
sxpander ring sandwiched between them.

Two points should be carefully noted whern fitting tiese
rings. The ends of the centre expander ring showld not
overlap, The gaps in the expander ard rail nings should be
equally spaced — at 120" - around the piston.

The easiest mathod of assembling the three-part ring on
‘the piston is to position one rail ring just beiow the ring
groove, fit the expander ring. Then the lower rail ring can
he fitted heneath the expander and the second rail mounted

above iL.

Fig. 17. Dykes Piston Ring.

Ac stated earlier, the top ring on the 10.5 to 1 Racing
piston is of the Dykes pattern, This form of ring provides a
superior gas seal. The gas tightness of this piston ring comes
about not from the natural expansion of the cast iron ring
against the cylinder bore but by the fact that gas forced
down behind the ring presses it outwards, against the walls
of the barrel,

A Dykes ring has an L shaped cross section with one teg
of the L locating in the piston and large clearance at the op
of the ring allowing s clean path for gas to flow down
behind the ring and force it agamst the bore.

Piston ring yaps on all models should be Q11 10 013
et for 1he two compression rings and for the two thin o
scraper rings. The central expander oil ring is pre-sized and
need not he altered.

Although the piston assemblies are matched paurs, It may
be found that, due to machine tolerances when the cylinder
head was made and the depth of wear on the valve seats,
that compression ratios for each combustion chamber are
slightly different.

The caompression rano of an engine can be worked out if
the swept area and the combustion chamber volume with
the piston at top dead centre are Known

The swent volume of the engine is known - /4b ca Tof
vhe Commande and Atlas and 647 cc for the smaller
gngines, giving 3725 and 3235 cc respectively for each

cylinder,

To find the capacity of the combustion chamber, the
engine should be positioned with the plug hole verticat
Ensuring that the cylinder to be checked s ai
top-dead-centre on the compression stroke, decant a light
engine oi! Iram a graduated buretie through the spatking
plug bole moving the engipe slightly to ciear any trappod
sir. until The lubricant is haltway up the olug thread.

MNote the amount of ol decanted and calling 1T X, work
out the compression ratio using the following formula:

swept volume + X

7 = Compression ratio

Example: — |f the cylinder took 30 cc.

3725+ 30cc=4025

30 cc 30
giving a ratio of 12,75 to 1.

But all that is necessary to equal out the compression
ratios on sach cylinder is to measure the volume ot
combustion chamber of each to find any discrepancy.

Any diffarence between the voiumes should be corrected
by careful machining of the piston crown of the cyiinder
with the smallest capacity until the two combustion
chambers are equal.

e T

e e

-

Fig. 18.Machining Piston Crown.



CHAPTER III

THE BOTTOM HALF

The crankcase and bearings of the 680 and 750 re
Norton twins were originally designed for the Modet 7
500 cc engine. These same components were later asked to

cope with the increased power and loadinags of the antargad.

G600 cc motor, then the 850 ¢c unit and, finally, the 758() cc
Atlas and Commando power plants,

It rs of great credit to the original design that the cases
and bearings used can cope with the increased stresses but it
is not unfair to add that on the full-blown 750 c¢ racer
things are getting a little near the tinyt

The danger of a bottom half upheaval can be rainimigernd
by strict attention to the cases and bearings.

Apart from careful inspection of components, 1hare are
two definite modifications which can be made to the
crankcase  bearings  to mprove  the  oad  bearing
characteristics and increase the life expectancy of the
components.

For racing purposes, the mainshaft bearings should be
pegged to prevent their moving in their crankcase housings,

Fig. 20 Components necessary to rigelfy locate wiain
bearing,

This involves making a hardened spacer, % inch diameter
x 1/8 inch thick, countersunk to accept an allen screw, The
crankcase must then be machined to accept the spacer in
the edge of the bearing bass with an overlap into the
bearing diameter of 3/32 tnch. The cranl:case should ther
be drilled and rapped to accept a ¥ ioeh BS.F . countersunk
Aldten Screw which will retatn the hardened spager, A niche
must then be ground in the baarivg outer frack, raking care
not o overheat the bearing. A thread locking solition
should be used on the countersunk Allen Screw. This
provides positive location for the bearing outer 1rack,
preventing It from rotating which would wear the
crankcases. This modifrcanian s benelickal o bulh nain

bearings.
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Fig. 21. Bearing fitard and negged 0 coacd case

10

An aaditional method of positively jocating the bearings
is to dse the Lghter fiting drive-side main which was
introcdtuced . 1969, This bearing (available under part
number MRJIASO ODC single dot) will fit alt twins,

The tuming side mainshaft bearing can also be improved
by replacing the standard eight batl race with a special 10 or
1 1-bail varsiori. These have a greater contact area between
the balls and the outer and inner track of the bearing and.
therelore, increase (oad capaGity.

Fig. 22, Comparizon hugh capacity and standsrd main
hearing.

When fitting or removing bearings, the crankcase should
bhe pre-heated v a oven, on a hot plate or with any
n:-::‘n,r-'c}m!telﬂrle F Drojlng torch to A rroperatyre b
more than 200 O

The Drve Siele Race can prove to bo very chilingli 1o
rermicve from s housing begause there s ao way 01 gelling
behind it and elforts to wedge levers Liotweorn the fwinng
and case will ondy result in damaged crankooses, 2 dimple
And easy method s 1o pre-heat the crankoase hall ss ol
2l then insert a piece of damp cloth nlo the bosting, o
shionn in the {Hustration, This rapidly cools anel sbyice o iae
Rearing which will then drop out whén thoe crankcase 1ali o
knocked against a soft wood base.

fbg 25 Bamip Clathowitl Chill



SERVICING THE CRANKSHAFT

The con-rods should be remmoved fram the crankshatt by
andoing the two seif-locking nuts on each conrod cap, It
should be noted that when the bores for the big-end shells
are machined in the cop-rods with the caps in situ and
therefore the parts should always be kept together.

Not only should each cap be kept with its respective rod,
hut the caps should always be repositioned correctly on
their rods when the engine is being rebuilt. Each rod and
cap has an oblique mark near one bolt hole. These rmiar ks
should always coinaide when the rods and caps are bolled

WD

Fig. 25. Comparison of Palished atid Standard Conrods,

The conrods used on Norton machines are Quite robust
but, to lessen any chanece of fracture during severe racing
use, the rods shouid be polished all over and replaced aboul
twice 8 season, Always use new bolts and nuts each mae
the rods are reassembled. The reason for this is that, iike all
highly stressed bolts, they tend to stretch and weaken in
use. Self-locking nuts lose quite a targe percentage of their
locking ability after they have been used more than once.

i
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By E et
Fig. 25 Pahf.'hmg machining marks out of Conrod Rod
Bolt,

New con-rod bolts can he made less liable to fatique
tracture by polishing the relieved portion of the bolt untif 4
i< free from scraiches which could, in use, develop Nl
cracks.

The crankshaft big-end journals should be examined and
measured with a micrometer to check for wear and ovality.

Any deep scratches on the bearing surface are ar
indication that coptaminated ol has been circulating &
journal in s conchtion shouwld be reground to the nearess
possible undersize and new, oversize big-end shells fitted. N
the journals appear 1o be in good condition they should,
nevertheless, be measured with a mi¢rometer.

Anything over 001 inch down on size or ovalily Ol Ove
0005 inch indicates that regrinding is necessary. Waear
through ovality 15 most tikely to be Found vertically witr
the crankshaft at 1op-dead-centre pasition,

Oversize  big-end shells to match ungersize-ground
crankshalts are available in 010, .020 and .Q30 inch sizes.

If vou nhave your crankshaft re-ground other than by a
concern familiar with Norton models, the following
information should be given:

Undersize dimensions: for .010 inch grind, finished size
should be 1.7405 to 1.7400 inch; for .020 inch, 1.7305 10
1.7300 inch, for .030 inch, 1.7206 inch to 1.7200 inch.

in all cases, the face radius should be 090 inch, If your
grinding Tirm does not have a wheel with this radius and |5
nat prepared to specially dress one to it, 1ake the [slg
eisewhere,

Con-rod bolts on all Norton twins should be tightened 14
221t 1bs.

When fitting new big-end shells, de not finger the
oolished surfaces of the shelis but smear a tittle agil on the
outer, unpolished surface of eacn shetl to epsure that 1l
centralises itself in the cap or con-roa.



tf the crankshaft is to be dismantled, the flywheel
shouid be marked to identify its position, either timing-side
or drive-side of the shaft, Unless this is done, and if the
shaft is re-assembled with the flywheel in a different
position, crankshaft balance will be lost,

. Journats and bob weights can be removed from the fly
wheel after the six nuts {two on studs, four on bolts) have
been unscrewed.

When rebuilding the shaft ensure that the correct high
tensile bolts are used. The method of jocking the nuts to
the four bolts, is to peen over the endg of the bolt with a
centre punch. Although this works well as a locking
method, it also means that the threags of the nuts will be
darmmaged when being removed and, therefore, new items
should be fitted.

In the case of studs, locking tab washers are wused.
Although the tabs of these may be straightened and reused
again, it is foolish policy. The locking washers are ¢heap
enough to make their replacement a matter of routine.

rif. 27, O Holes in Conrod must face away from the
conie.

When Htting the rods to the crankshaft, ansure that the
=small oil notes face away from the fiywheel centre,

After assembly, force oil through the crankshaft — with
Copressurised o can - antl bubricant comes out of each
sele of sach con-rod,

Line reason for the relatively long lile of the crankshaft
cadrnals a5 the buitdn sludge trap, machined in the
Frarikshate,

Thos studge tap is 0 the form of o cavity in the
crankshaft centre and should be clesned out carefully at
every available cpportunity .
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Fig. 29. Peen the four Crankshaft Bolts with a centre
pench.

ENGINE BALANCE

For racing, enaine balancing is vital to reduce vibralion
and aliow the engine to rev freety, as vibration actually
absorbs engine power, 11 is impaossible to give a formula for
working out the ideal balance factor. Such figures are only
achieved by experiments along lines defined by experience,

For Norton twins, | recommend the following factors

I

A U laa L TR when the engines are fitted in standard Norton frames:
AR - : Atlas 750 co 84%
650 cc 70%
Commando 750 cc K2%

The low Commando factor ts made necessary by th:
flexible mounting of the enging in the frame, and 5 not
suitable for a ngidly-mounted engine.

, For example, should a Commando engine be mounted

L o rigidly in a special frame — for racing for example — the
Fiy 26. Crankshaft Sludge Trap. Atlas balance factor of 84% would be much near the ideal.
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CHAPTER IV

CAMSHAFTS

Three cams are currently avallabie for Norton twins and
gach has 1ts own characteristics. The three cams give the
following timings in degrees:

Timings are with tappets set to their standard clearances
(006 inlet, .008 exhaust on S/S and Mk 3 street cams and
008 inlet and .010 exhaust for the racing cam, Clearances
are best set with the aid of a dial gauge.

infet Friet sexhaust exhaust

opens closes  opens cioses

before after hefore after

1de bde bde tdg
5/8 50 74 82 42
Mk 3 Street 56 76 236 54 - S
Racing 71 59 78 51 o,

CHOOSING A CAM

The Mk 3 street camshait offers improved efticiency and
therefore more power than the standard S/& cam but
without loss of flexibility, The racing cams are intended to
be used with megaphone exhaust systems and give a
narrower power band than the street or standard items.

These racing cams deliver usable power from 4,500 to
7.000 rom and, within this rev band, give sppreciably more

power,

CAM INSTALLATION

The racing cam, because of the additional loads Ht
generates, should be run on needie-roller bearings with a
pressure oil feed 1@ each cam.

To fit the cam and bearings, the standard bushes and
breather plate must be removed, 1t will be necessary 1o heat
the crankcases when remaving and fitting the bearing. The
new needle roller bearings and their special oil seal can be
fitted without alterations to the crankcase but care shoutd
pe taken to avoid damaging the roller hearings when driving
them inte their housings.

Best way is to make up a drift from 1 inch diameter mild
steel round bar with % inch turned down to 13/16 inch.
Radius the face of the shoulder to fit the face of the
kearing housing.

.,

- J

Fig. 32, Fitting a Needle Roller Bearing.

Glight alteration 1s, however, necessary 10 the crank fase:
to take the larger lobes of the inlet cams, The cam tunne:
should be eniarged so that there is ample room for the snah
to revoive. The metal is easily ramoved with the ad of «
rotary file held in the chuck of a flexible ghaft or pvers -
mand-held electric drill. Use a fairly fine cut fie and, 17
drill is of the dual-speed variety, use the faster speed.

-

[

|,'"|:-I_:‘-|'

Fig. 33. Eniarging Camshaft Tunpel to Clear Largei
Cam Lobes.
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Fig. 31. Camshaft Bearing Drift,



The pressure oil feed to the cams can be supplied by a
specigt feed kit which delivers lubricant from the timing
cover 10 the cams and to the rocker gear. The banjo bolrs
vsed won this feed kit are specially metered 10 allow the
cotrect amount of lubricant to e fed through them ang
properly  distributed belween the cam and the rocker
ghsemby,

As said earlier, the standard engine tireather must be
removed to it the togh-Hift race cam and another breather
should be substituted in its place, An engine running
withoutl a breather wodld budd up crankodse pressure sod
aush otb out of ary ot that could not take the lorce,

leteitly, @ breather shoubd pass onidy air with, of course,
teinevitabde o mirst. There are two miethods of replacing
the original breather and one s preferaile in that it 15 l2ss
Hsly b paass neat ol

Fernaps the easiest nothed s 1o redocate thee ariginal
breather elbow i the drve side erankcase just below (e
barrel as shown by Fig, 34, The elhow thread is % ingl x 20
t.po,, tapping drill size 15 29/64 inch, But the better method
of replacing the breather 15 to fit the flapper-type valve
ariginally designed for (56 racing Matohiless engines,

This valve may he fitted aifter turiing oft tha rrankshiatl
extension which, an raad machiines, beld e ralor and
dridbimig out toe centre of the meanshatt with 5 57 deill Tiwe
fioae shrould then oo machmed oul and shreaded to 1ok th
mev breather, as shonwwn o thie photagraph

The obvious advantage ol this ot up s that excess ol s
thrown from the centre of the shaft by centrifugal force
and only a and mist s passed by the flap valve,

Fag, 30O Flappes Vidvo Breeatber Fotted o Manshals

Frg. 34. Afternative Breather Position.

VALVE TIVING

Whet Tittig the speoal streel cim in place ol he
SEnddara jieoy, on specid rening s necessa vy As loag an
Clhai aned sprockel posilions are maintainedg, the stresl oon;
wll soiprly rapdace the standard it

Fug 500 Mark Timung Chains aad Sprockets poor o
SEEERIfn
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However, should the camshaft be removed or the engine
dismantled without holding the existing timing, the timing
can be set simply with the use of the timing punch Qots
marked on the half-time pinion, the intermediate combined
pinion and sprocket and the camshaft sprocket

The dots on the half-time pinion and idler should be
lined up. Now the dot on the intermediate sprocket s
uppermost. Fit the timing chain and cam sprockel so thal
there are 10 chain pins between the two dots,

This procedure will give sulliciently accurale valve
timing when using the standarg or street cam but tor the
racing cam there is no short cut and the job must be done
with timing disc and vernier sprockel on the camshait

Set up the timing disc and pointer as in picture 36. The
tappets should be set to .008 inch on mlet and .010 inch
exhaust.

Fig. 36. Timing Disc and Pointer.

With the vernier sprocket carrier fitted to the shati, set
the engine at tdc, turn the camshaft independantly until
215 inch lift is achieved using a dial gauge on one of the
inlet valves. Then fit the pin retainer and plate into the pai
of holes that align, -

Check the timing to see that 1t muedsures up W The
figures mentioned earlier 1t must be pointed out that it i
unlikely that you will achieve the exact figures quoted. This
s because many small things effect the wvalve tnung,
including tappet wear, tight and slack spots in the chain and
altering mechanical advantages as the rocker attitude
changes. For this reason it is important with the racing cam
to concentrate more on achieving 215 inch to 220 inch hift
at tdc on the inlet valve

L

Fug. 37. Vermer Camshatt Sprocket.

azw
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Fig. 38, Setting Valve Lift At T.D.C



When assembling the timing side of the engine note that
the oit pump worm drive nut has a left-hand thread and,
when fitting the ol pump nuts, tighten them down together
— not pne at a ume - to a torque setting of 180 inch
pounds, G

When adjusting the tension of the cam and gnition
chain, ddficulty may be experienced because the
nterrmediate pinion shatt is not supported on the outside.

Anyone who will regularly strip down these engines wili
find that a cut-away timing cover — allowing access to the
adjuster and sprocket nuts is desirable.

This cover can easily be made from an old cover cut
away as shown in picture 39. .

The chain should he adjusted by raising the sliding
shipper until there is 3/%6 inch slack in the chain at the
centre of its top run,

slack on the timing chain shoufd be the same amount
and is adjusted by moving the magneto or distributor
(depending on the ignition system in use on the particular
engine),

Fig. 39. Adjusting Timing Chains.

With the racing cam, valve springs must be accurately set
to be 045" from the coil bound position at full Iift. To set
the springs at this factor the valve and spring shoutd be
assemizled in the head with the tappet adjustmont at the
carreet runming setting. Mow the camshatt should be tumed
unti! the valve 15.in the fully open position. A dial gauge set
with the indicator arm of the gauge on the valve wil| show
the tuily open position, -

The scheme is now to measure, with the aid of the dial
gauge, how much further the valve can be opened before
the spring cleses and becomes coil bound. To achieve this
the rocker shaft must be forced downwards a1 the valve
and. This s best dope, using great care, with a lever as
snown in photograph 40, The amount of movement can be
read off the dial gouge which s normally calibrated in
thousards of an inch but, on occasions, in tenths of
thousands.,
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0. Use a Dial Guage to Find Peak Lift,

Fig, 4

The free motion of the valve before the spring becomes
cotl bound should be restricted to 045 inch. To do this the
springs should be packed out hetween the bottom Tetaining
collar and the cylinder head with steel shim washers.

Find the thickness of washer needed by subtracting .045
inch from the free motron period measured earlier with the
dial gauge.

Although valve springs may settle down with heat and
use, the shim once fitted need not be changed as the setting
s not altered. As the only thing that affects the shim
thickness is the ift of the cam shaft, the length ot the vailve
and the number of coils and gauge cf wire used for the
springs, the anly time that the shim requirements need be
re-measured is when any of the sbove items is changed or
the valve is grourdd further into its seat,




CAMSHAFT DESIGN

To the uninitiated, valve timings given by current
camshafts are odd in that it.would appear that the inlet
valve opens too early and closes far too late.

At the first glance the obvious valve timing would be for
all inlet valves to open when the piston was at top dead
centre about to descend on the induction stroke. By the
same reasoning, the valve should close when the piston
reaches bottom dead centre and the suction motion is over.

But the above discounts the inertia of the inlet charge
and the fact that the valve opens gradually. Time elapses
between the piston’s sucking motion and the actual
movement of the gasses in the induction tract, Therefore,
the valve is moved early so that it is in the fully open
position as early as possible during the piston’s downward
stroke

When the piston reaches the bottom of its strokes it
stops momentarily before it changes direction. But the
gases weeping into the cylinder do not come to a similar
abrupt halt and their inertia continues moving them into
the cylinder. The petrol-air mixture will, in fact, continue
to charge the cylinder whilst the piston is commencing its
upward stroke,

Therefore, it is obviously advisable to leave the valve
open until such time as the forces generated by the rising
piston match those of the incoming charge.

By the same reasoning, the exhaust valve is opened
before the finish of the combustion down stroke of the
piston and remains open through the exhaust stroke and
into the induction stroke. This part of the engine cycle
when both valves are open together is known as the overlap

period.

Racing Camshaft with needle roller bearings and oil seal,
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The dangers of this overlap period are obvious: that
there may be a reversal of flow and that the exhaust charge
may be carried back into the combustion chamber and
contaminate the fresh charge or that, if the inlet valve is
opening very early, the inlet charge will have to battle
against the pressure of the exhaust gases still in the
cylinder.

But these conditions are most likely to manifest
themselves at small throttle openings. Once the engine revs
rise above a certain point the disadvantages become less and
less and designers of racing machinery, which does not have
to run at tick-over and slow throttle openings, can make
more use of exaggerated overlap than can a man building a
cam which has to be a compromise for high-speed touring
and town traffic work.

The cam designer hasother desisions to make at the same
time.

He must, always bear in mind the use to which his
camshaft will be put, not only decide the overlap but the
total opening period of each valve, the period for which the
cam will hold the valve wide open, the actual amount of lift
and the provision of quietening ramps.

The degree of lift given to a valve by the camshaft can
only be measured at the valve itself — not necessarily at the
cam. It is certainly possible, with the cam fixed, between
the centres of a lathe for example, to use a dial gauge to
measure the difference in heights between the base circle
and the top of the cam lobe.

But this measurement is not necessarily the actual lift of
the valve for the cam lift must go through the rocker before
being transmitted to the valve stem. Since the distances
between the push rod and valve ends of the rocker to the
spindle are not equal, the cam lift is exaggerated by the
rocker ratios — 1.1 exhaust and 1.13 to 1 for the inlet — as
the valves lift,

Actual lift should be measured with a dial gauge against

the top of the valve spring cap.




CHAPTER Vv

LUBRICATION SYSTEM

The oil pump fitted to current Norton twins is one of
the best in the business. It is driven via a skew gear from the
crankshaft and passes oil at 45 to 60 pPst at normal running
[emperatures.

The pump employs gears which have g
unless foreign matter is accidentally
wbricant,

Dismantling the PUmp 1s unnecessary unless harshness is
eIt when spinning the pump by hand.

Dismantling for cleaning and rebuilding the pump is
strdightiorward, 1t should. however, be nated that the
radius on the oil sCcavenge gear should face towards the
inside of the pump body

Identification of the delivery and scavenge (return) gears
Is simple. In order to avoid an excess of oil forming in the
crankcase, scavenge gears are always of greater capdacity
(and therefore larger) than the delivery oncs,

The easiest check for wear in the il pump is to Iry 1o
feel end float or rock in the spindle. There should be
netther,

Two types of skew drive gears have been titted. Early
engines had a three-start gear. Six start versions were later
produced as special parts doubling the pump rate. The six
start gears are now standard.

For fast road work and racing,
essential.

long life span
introduced into the

the six-start gears are

Fig 42, S Start & 6 Start Penp Drive Gears

Before 1963 the Norton pump had small qears which
WEre Increased in size that vear for the S type pumps. The
later pumps are outwardly identical to the earlior Ve SIonNs
and can be fitted 1o pre-1963  engines  without
modifications,

This later pump is 1deal tor road use but for Facing where
revs rarely drop below 2,000 rpm the warlier fypt - wiath
suttable modifications 14 the better unit,

Excessive ol lying 1 the crankcase does no uselul job
and, 10 fact, robs the engine of power because of the drag n
causes (0 the crankshafi

To ensure that there IS NO excessive lubricant. an even
yrealer scavenge-to-feed ratio in the PUmp gears o dosirable

This is achieved by using the old Lype pummp with it
existing small feed Jedr sizes. The pump s then machined
out on the scavenge side 1o allow the
gears to he litted

With this darrangemaoent  the U achion wall vegisal the
Pressure release valve a1 4 500 rpm

later, larqger return
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Fig. 43. Comparison of Pump Gear Widths.

Lise ol
routinme

The release valve s preset at the factory by the
shims and a spring and should necd  no
maintenance

Two oil filters are fitted to Norton machines. one at the
oil tank and another in the sump drain plug. '

The sump filter gauze is held in place by a wire cirelip
which, under extreme conditions can work loose and cause
d nasty mess in the bottom of the engine.

To prevent this, it is advisable to solder the circhip in
position. This does not present any future problems as the

solder can be removed by gentle heat when 11 s NECeSSary
Lo remove the circlip.

Fig. 44 Soldering Circlip into Sump Filter

CHOICE OF OlIL

Use a good quality mineral oil of SAE 40 grade for the
engine, primary chaincase and gearbox for road use.

There 1§ no doubt that for Facing  purposes 4
vegetable-based "R racing oil has definite adva ntages Aver
mineral oil for road use, mineral oil comes Out best every
Limie,

For summer use Castrol R40 grade 15 the best lor racing
bui for the occasional winter meeting, a change 1o BR300 wll
cut down the warming up period and get the Labrican
around the engine quicker.

Mineral oils on street machines should be changed vvery
2,500 miles. On racing machines the frequency of oil
changes must obviously be much greater.

I'he erankcase oil filter should be cleaned each tune
engine oil is changed.

Rocker oil feed kits are avallable, replacing the Pl
Copper pipes with flexible plastic pipes having far greates
resistance 1o cracking and weeping.

Iy



CHAPTER VI

IGNITION

Norton twin engines have had their fair share of
different ignition systems. Early models featured a magneto
with a separate dynamo for hghting. Then coill gnition
became standard on all machines. When the 650 55 was
introduced in 1962 a Lucas magneto was reintroduced

The factory continued using magnetos tor the sports

models until late 1966 when an AC generator and coil
ignition was once again fitted

Whatever the type of ignition system used, the timing of
the spark 1s critical .

For accurale ignition timing, the use of a degree disc 15
all important. 1115 not possible 1o properly hime an engine
by dropping a marked rod down the sparking plug hole,
hoping to find top-dead-centre and then turn the engine
over until the piston 1s positionad so many fractions of an
inch betfore tdc.

The ignition timing settings shown below are matched to
the compression ratios of  available pistons. Engine
modifications other than changing the compression ratio
should not necessitate any deviation from these figures

Compression ratio fgrition advance

7.4 10 1 31
89101 24
10 to1 28
105 to 1 2728

Ihe settings given are tor igmition fully advanced. For

setting  timing  with  the  engine  stationary, the
advance/retard unit must be held in the fully advanced
position

Fiyg. 46 Tunmg Disc in Use
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Fig. 47. Connecting a Tinung Light.

MOUNTING THE TIMING DISC

Timing discs, graduated in degrees, are available from
many sources. The disc should have a 5/8 inch hole in its
centre and should be mounted securely on the engine
drive-side mainshaft

A pointer is best made trom a piece of wire trapped
under a cylinder base nut and washer and bent over the
timing disc.

L ocate top-dead-centre on the compression stroke
roughly and set the pointer to 0“ on the timing disc. Turn
the engine clockwise and, using a graduated probe — a 6
inch length of 1/16 inch welding rod with file markings is
ideal — through the sparking plug hole, lower the piston to
the graduation mark. Note the amount of movement of the
degree disc. Return the engine to 0 on the disc and turn
the crankshaft anticlockwise, again until the graduated
e

Check the timing disc. The movement in degrees should
he identical 1o the clockwise rotation. 1F it i1s not, adjust the
position of the pomnter on the degree disc. Recheck until
the same reading 1s given either side of top-dead-centre.

The engine 1s now ready for igmtion timing.



SETTING IGNITION TIMING

Check that contact breaker points are clean and free
from pitting and set the gap to .015 in on all models.

Rotate engine backwards from top-dead-centre and then
forwards again until the number of degrees before tdc is
shown against the pointer and the timing disc. The points
assembly should now be adjusted until the contacts are
about to open.

Attaching a battery-powered bulb across the points — on
magnetos remember to remove the centre bolt, the
points-assembly taper is sufficient to hold the unit for
timing purposes — rotate the cam in a forwards direction
until the light just flickers off,

Because of manufacturing tolerances it is quite possible
that, although the timing has been correctly set up on one
cylinder, it will be found-to be wrong on the other.

With magneto ignition models, there is little that can be
done other than to split the difference between the two
cylinders.

Rotate the engine forwards and note the position of the
spark on each cylinder. If the required 29° is set on the
offside cylinder and the nearside shows a spark at 317, it is
better to reset the ignition to achieve 28° and 30°.

On early (pre-1969) coil ignition models, the ignition
timing can be set in a similar manner but the balance
between the two cylinders can be adjusted by slight
alteration in the points gap.

In 1969 with the introduction of the Lucas type 6CA
points assembly it became possible to set the timing on
each cylinder accurately and still maintain the correct
points gap on both sets of contact breakers.

The BCA provides individual spark position adjustment
but for large degrees of adjustment, the complete points
assembly may be swivelled in its housing,

When setting the points gap on 6CA units, position the
nylon points heels against the datum line on the cam.

Timing on Commando and late Atlas engines can be
more accurately set with the aid of a stroboscope and what
is, in effect, a built-in timing disc.

A line marking on the alternator rotor registers with a
degree marking seen through the inspection cover of the
primary chaincase. To time engines equipped with the rotor
marking follow the same engines equiped with the roter
mrarkiy foltow the semve procedure with the bulb and
battery.

For stroboscopic timing, the lamp should be connected
to the machine as specified by the manufacturer of the light
unit—various lamps have different electrical connections,

To ensure that the ignition is fully advanced, run the
engine at 2,000 rpm and check the rotor timing mark
against the chaincase housing calibrations.

If a large amount of adjustment is necessary, rotate the
entire points assembly. Ideally the first cylinder should be
set with the individual points adjustment in its mid
position,

Once one cylinder is set, the setting for the other
cylinder should be set and adjusted if necessary. When
adjusting the second cylinder, only the individual points
adjustment should be used. Do not move the points
backplate or the setting for the first cylinder will be lost.

To avoid frustration resulting from timing the incorrect
set of points for an individual cylinder, note that on coil
ignition models the left contact breaker set in the
distributor, to which a yellow and black wire is attached as
standard, provides the ignition circuit for the drive side
cylinder.

SPARKING PLUGS

Our experience shows that the best sparking plug for
road use is either the Champion NBOY or NBY. For racing
the Champion N.54.R is recommended.

Fig. 48. Strobe Timing Marks on Commando.



CHAPTER VI

CARBURATION

The latest Amal concentric carburetters can be fitted to
all 650 and 750 cc engines which were originally supplied
with the earlier Monobloc instruments.

Although individual machines may call for slightly
different settings, the following are recommended as a basis
for carburetter tuning.

750 cc

Amal 932 carburetter with a 107 needle jet and number
3 cut-away slide.

The main jet only is affected by the compression ratio
and exhaust system used, With 10 to 1 or 10.5 to 1 pistons
and silencers the main jets should be 270 or 280. For the
same piston choice but megaphones, the jet sizes Will need
to be increased to 300 or 310.

Standard, low compression ratio, silencer-equipped
models require 930 carburetters with a 220 main jet and a
106 needle jet.

650 cc

The concentric Amal best suited to the 650 cc engines is
the 930 version.

Settings for high compression engines are as for the 750
cc unit but with 230 or 240 main jets where silencers are
fitted and 270 or 280 jets for megaphone equipped
machines.

Standard, low compression engines need 200 to 210,

Just as important as correct settings are the induction
tract lengths. For road use, the spacers between the
cylinder head flange and the carburetter should be 1%
inches long.

In racing greater emphasis must be placed on preventing
any engine vibration affecting float bowl! levels and
therefore upsetting carburation—a too weak mixture can
rapidly lead to disastrous engine trouble and over rich
running is simply pouring power, and petrol down the
drain. Fortunately, the race cam needs a longer induction
manifold which gives us the chance to use flexible
induction pipes 3 inches long to isolate each carhuretter
from the cylinder head.

Fig. 50. Flexible Induction Manifolds.
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Fig. 49. Amal 32 mm Carburettors on 1% inch Manifolds.

Although long bell mouths may add to the racy look of
a machine they do not, in my experience, add any
performance where concentric carburetters are used.

Any theoretical ram effect is more than cancelled out by
the fact that long bell mouths obscure the atmosphere
compensation hole and, therefore, reduce the pressure
difference between the induction tract and the float
chamber.

SETTING UP TWIN CARBURETTERS

Twin carburetters certainly give a power advantage over
a single unit on a twin-cylinder machine—but only if they
are correctly adjusted.

Both combustion chambers should be identical and
therefore each requires an identical charge of fuel ai
mixture to work at maximum efficiency. With poorly set
carburetters, one piston in an engine is all too often acting
as a passenger and being dragged along by its companion,

Always ensure before starting to adjust carburetters that
cable runs are smooth. Re-running a cable after a
carburetter has been set up can easily throw out the
adjustment.

There are several ways of going about synchronising twin
carburetters. The following is the system | use and gives
perfect results if the tuner takes reasonable care:

Remove air filters if fitted

Fully unscrew both throttle stop screws

Release all adjustment in the throttle cables

Taking one carburetter at a time, reduce the free play in

"each cable until the slightest movement of the
throttle begins to lift the slides.

To adjust the throttle stop screws, the engine must be
started and the screws raised until the engine ticks over
smoothly. By removing one sparking plug lead at a time,
individual tick over can be checked and any necessary
adjustment of the pilot air screw carried out.

Apart from regular checking for adjustment, concentric
carburetters need little maintenance but be careful not to
over tighten the mounting flange or float-bowl screws as
this can lead to distortion, Each time the carburetter is
removed check the O ring in the flange face. This ring
should not have any form of gasket cement applied to it. In
good condition it provides an ideal seal on its own.

For racing, the air slide, spring cable and lever are not
used. If the slide is removed, blank over the cable hole In
the mixing chamber top.

Main jets are interchangeable between concentric and
earlier Monoblock carburetters.



CHAPTER VIII

EXHAUST SYSTEMS

Designing efficient exhaust systems is often 4s much as a
result of suck-it-and-see experience as drawing board
technology.

| have carried out much experimental work on silencers
and exhaust systems, trying each new idea and modification
on the road and track in an effort to come up with the
system which gives most usable power bearing in mind that,
for road use, legalities must be observed.

An ill-chosen exhaust system can rob a machine of all
the extra brake horse power put into it by careful and
intelligent assembly and tuning.

What is more, the correct system will give a power boost.
And you're getting something for nothing. Not only does a
well matched system release more horses, it gives the engine
an easier time into the bargain and invariably improves fuel
consumption.

ROAD USE

By far the best system for fast road work is separate
exhausts joined by a balance pipe, up close 10 the cylinders.

The pipe diameter should reduce in diameter from 1%,
inch to 1% inch immediately after the balance pipe. Correct
overall pipe length is 30 inch. Any variation in length s
very unlikely to result in a performance gain—in fact the
reverse Is true.

Our absorbtion-type Decibel silencers cut down the
noise decibel rate to an acceptable level and do not rob the
engine of power.

My experiments prove that the above system actually
gives more brake horsepower than a racing megaphone set
up at 5,500 rpm. Of course, as the revs go up, the
megaphone-system comes into its own and at 7,000 rpm
realised 2 to 3 bhp more power. But at 5,500 we actually
show a 5.8 bhp increase over a megaphone equipped-engine.

Fig. 51. Balanced Exhaust System on Commando.

Fig. 53. Lock wired Exhaust Nut,
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Fig. 52. Typical Racing E xhaust System.

RACING SYSTEMS

Despite the capacity difference between ther G5 a0
750 cc twins the same exhaust systems work as well o
track for either engine.

E xhaust ﬁ",-'!:'.IE!IT'IS are closely related to camshaft Jdesign

For the street cam, the best systern is a 1% inch-diameter
pipe, 32 inches long with a 21 inch megaphone opening 1o
3 inches at its outlet,

The racing camshaft demands a wider (Pwinchi bul
shorter (28 inch) pipe and a 24 inch megaphone, agan: with
a 3 inch outlet,

There can be no hard and fast rules for exhaust sysiems
where other camshafts are used. The only answer i 1O
experiment. Even so the above dimensions will give some
guide lines towards a usable system.

Surprising as it may seem, sharp bends In the exhaust
pipe do not, in my experience, effect power output in any
way, But bends in megaphones do rob an engine nf power
and should never exceed 10 degrees.

With its rubber suspended engine, the Commandn must
always have its exhaust system resiliently mounted

Exhaust ring nuts will work lose under racing and =ven
fast road use and it is advisable always to dniil one lobe and
wire the ring so that it cannot come undone.

This modification also obviates the need for excessive
tightening of the nut and possible damage to the thread in
the cylinder head—an expensive item 10 repair or replace
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CHAPTER IX

GEARING

Up until a short time ago the majority of motor cycles
were deliberately overgeared when assembled at the factory
as a safeqguard against over-rewing in top gear,

This policy certainly paid dividends in increasing engine
life but in recent years, as customers have become more
performance conscious, manufacturers have tended to
lower overall gearing for the increase obtainable in top
speed

This trend is born out by the fact that road tests in the
motor cycle papers and magazines now often give the
information that a machine will actually over-rev In top
gear. For road work with a normal four speed gear box, this
Is not necessarily a bad thing, for road conditions and speed
limits usually dictate speeds well below the machine s
maximum.

In fact, the street rider has a choice. He can overgear 1o
give the engine an easier time and decrease  fuel
consumption at the expense of acceleration or he can lowe
the gearing to such a point as to ensure maximum revs dt
the maximum speed he is ever likely to use,

The road racer has no alternative, To get the hest from
his machine he must gear it so that, for any given circuit, he
will just obtain maximum revs in top gear at the fastest part
of the course.

To achieve this, he must decide on the maximum sate
revs for the engine and after practice on the circuit, gear the
machine to achieve them, But even the racer can overgear at
times. On a circuit with very long straights which would
keep the engines running at peak revs for long periods he
may well decide to overgear slightly for reliability,
especially if the event is of long duration.

The range of Norton sprockets available for changing the
gearing is sufficient for any circuit in the world and the
serious racer will always arrive at a meetmg with a sufficient
range of sprockets to make gearing variations.

As an example: although an engine may well usually pull
a certain gear at a known circuit, there may be
circumstances where a change may be necessary. If a engine
is slightly off tune and nothing can be done on the spot, it
is quite likely that better performance will be achieved by a
slight drop in overall gearing.

54, Removing Outer Cover

Fig. 55. Removing Inner Cover,

Gearing alterations are made in two ways on Norton
machines,

On all but Commando twins, the engine sprocket should
be changed. Available sprockets range from 17 to 24 teeth
Iin one-tooth jumps.

When the Commando engine was introduced, the Nortorn
factory went over to a triplex primary chain drive. To avoid
the obvious expense ol a range of three-row sprockets,
alterations are made at the gear box sprocket, Available are
sprockets from 19 to 24 teeth, again in one tooth jumps.

Maximum advised revs are 7,400 rpm on the 650 and
6,800 rpm on the 750.




The rider has also to decide on the internal reductions
best suited to the job in hand.

Gear clusters are usually referred to as standard,
semi-close, or close ratio sets.

A machine with standard internal ratios will clearly get
off the line quite smartly but acceleration will then taper
off as the change from gear to gear, drops the engine
revolutions out of the useful rev range.

An opposite set up is needed for road racing. Once the
machine has been started and got away, the road speed
seldom drop sufficiently to warrant a low first gear.

This means that in a racing machine, the gears can be
grouped high up and sufficiently close together to allow the
engine speed to be maintained within a tight power band.

Standard ratios are just as the name suggests, a
compromise between wide and close clusters to give all
round acceleration and a usable first gear which will not be
destroyed by a few miles of stop-go riding. Close-ratio gears
to Manx racing specifications are available to fit directly
into the gear boxes fitted as standard to Norton twins.

Within reason, the more gears available the better.

Small, high rewing racing two-strokes, in the mid
1960's, had as many as 14 gears, to compensate for
ultra-narrow power bands but, with a fairly flexible,
large-capacity four-stroke unit such exotic boxes are
unnecessary and five gears are the most that should ever be
required.

Perhaps the best known five speed gearbox for Nortons
Is the Austrian Schaftlietner which is used by many top line
competitors.

A number of British-made five speed gearboxes are now
becoming available as well,

Fig. 57. Removing Sleeve Gear.

When dismantling the standard Norton gearbox, the
outer cover can be removed after removing the kick-starter
and gear indicator bolt. The gear lever should be left in
position and can be used to pull off the cover.
Five-cheese-headed screws hold the cover. Before the inner
cover can be removed, the following parts should be taken
out: ratchet plate and spindle, clutch operating roller and
arm, clutch arm pivot lock ring and body and mainshaft
nut. There are seven nuts holding the cover.

The box is most easily dismantled by removing
components in the following order: mainshatt bottom gear
pinion; unscrew selector-fork spindles; both selector forks,
mainshaft with third and second pinions; layshaft with
pINIoNs.

The gear box sprocket is secured to the sleeve gear (main
shaft top gear pinion) by a nut (left hand thread) and
lock ing washer secured by a screw

The cam plate can be lifted out with the quadiant atter
the dome nut, plunger and spring and the two securing
bolts have been removed.,

Fig. 58. Camplate Removed.

To re-assemble the gear box, first fit the sleeve gear and
then the cam plate and quadrant, correctly positioned 1o
index all gears.

This is done by first fitting the quadrant and positioning
with the lever radius in line with the top cover stud The
cam plate should be placed so that the first two quadrant
teeth can be seen through the cam plate slot.

Assemble the pinions in the following order: mamshait
with third gear; second gear with striker fork positioned in
pinion and then into cam plate; mainshaft bottom gear,
layshaft with top, third and second gear pinions and striker
plate (engage striker with cam plate before pushing the
layshaft home into its bush); striker fork spindle and
layshaft bottom gear pinion. The remainder of the gear box
assembling is a reversal of the dismantling procedure.
Before tightening the lock ring take care to position the
cluteh lever pivot body so that the lever hines up with the
clutch cable entry hole.



CHAPTER X

STEERING
All Norton machines use the world renowned Girling provide a very wide selection of springs of
"“Roadholder’’ front forks, developed in line with the various poundages as shown below, complete with the
"Featherbed” frame. painted colour coding used for identification.
Earlier, girder-type forks had damping systems This table gives spring poundages for springs of 8-inch

comprised of friction discs but in modern telescopic forks,
the damping medium is oil. This does not give the wide
range of adjustment possible with the old friction damper,
but it is simply foolproof and, above all, consistent
damping method.

Damping on motor cycle forks has two jobs to do—to
damp out oscillations of the springs and to prevent inertia
overthrow.

Oscillations are set up by a spring which, when released
after being compressed—as by a bump in the road— will
vibrate. A wheel which has a spring but no damper will
probably bounce up and down many times after hitting a
bump.

The ability of a damper to overcome inertia overthrow is
also important. If a bump is hit at a fast rate the wheel will
rise’ possibly at sufficient a rate to overcome the resistance
of the spring and continue upward higher in fact, than
necessary to ride over the bump.

A damper provides increased resistance to the inertia of
the wheel and plays a great part in keeping the wheels in
contact with the ground.

Damping in oil controlled forks—such as those used on
Norton machines—can be varied by the viscosity of the
lubricant used.

Simplified, the oil provides damping by Its resistance to
being forced between piston and bore. Therefore, the
thicker the oil, the greater the damping action.

The official Norton recommendation is that an SAE 20
oil should be used but if an increase in damping is
necessary—racing on a particularly bumpy airfield circuit
for instance—SAE 30 could be used. The capacity of each
fork leg is 150 cc.

The standard springs fitted to "Roadholder’” forks are
single -rate items but for racing use the dual-rate Manx
spring which is superior.

A single-rate spring is easy to identify, Its coils will be
wound evenly throughout its entire length whereas a
dual-rate spring will have coils closer together at one
portion of its length. With a single-rate spring a given force
will compress it a certain amount, |If the force is doubled,
the compressing will also be twice as much and so on until
the spring becomes coil bound.

Dual-rate springs, as we have said, have certain coils
which are closer together. When a compressing load is put
on the spring, these closer coils come together and any
further load has to compress the spring over a shorter
length and therefore requires much more force. It can be
seen, therefore, that the advantage of the dual-rate spring is
that it provides a relatively soft initial suspension setting,
ideal for absorbing small pumps. It also stiffens up as the
front fork compression increase, and prevents bottoming on
severe bumps. ,

Damping is just as important on the rear of the machine
where Girling units are used. These are filled with fluid at
the factory and sealed to prevent the ingress of dirt.
Because of manufacturing tolerances, one unit may give
slightly different damping characteristics than another of
the same type.

To avoid these differences, specially matched pairs are
available and should be used on racing machines. These
units are tested on a special rig at the factory and two units,
having identical performance characteristics are packaged
and sold as matched pairs.
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fitted ‘length as fitted on Norton twins other than the
Commando;

Ibs per inch

75  Yellow-yellow-yellow
90 Green-yellow-green
60/90 dual rate

Colours

Green-purple-green

110 Red-red-red
132 Red-orange-red
145 Blue-yellow-blue

On Commando twins the units have a fitted spring
length of 8.4 inch and the poundage identifications are as
follows:

Ibs per inch Colours

100 Green-green-green
70/100 dual rate Green-pink-green
110 Red-blue-red

126 Red-yellow-red
150 Blue-red-blue

For the average weight rider | recommend 110 rear
springs for road use on the Commando and 70/100 for
racing. For the Atlas, 90 for racing and 110 for road work
have found to be near ideal.

STEERING DAMPERS

As road surfaces, and suspension systems have improved,
the steering damper has all but disappeared from
production road machines.

The vast majority of dampers fitted to road machines in
the past have been of the friction disc type rather than the
cylindrical varieties but current racing practice is to use a
telescopic cylindrical unit. .

The effectiveness of the cylindrical damper can be
adjusted to suit different circuits by using alternative fixing
points. If it is pivoted near to the fork centre it will have
less movement and therefore less damping effect. If it is
mounted further away from the fork centre the opposite
will apply, giving stiffer damping,

Even the best frame and fork set ups—and the Norton Is
clearly included in any such test—will suffer "head
wagging’' of the front forks under certain road conditions.
A steering damper combats such irregularities by inducing
resistance to steering-head movement.
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Fig. 59. Cylindrical Steering Damper.



WHEEL RIMS

Practically every road racing machine in use today has
alloy wheel rims—and not just for the decrease in weight.
The weight difference is quite appreciable especially as the
saving is from the all-important unsprung weight of the
machine.

The other important reduction is in the gyroscopic
effect of the front wheel. This is especially important when
the wheel is off the ground—perhaps over a jJump—when a
movement of the handlebars in one direction will result in
the complete machine banking in the opposiie direction,
The lower the weight of the wheel as a percentage of the
complete machine weight, the less this reaction will be.

Fig. 60. Taper-Roller Head Races.

STEERING HEAD BEARINGS

Standard steering-head bearings on Norton roadsters are
a series of balls held between two cupped rings.

A worthwhile modification is the replacement of the
standard set up with a pair of taper-roller bearings. These
are easier to adjust, have a greater bearing surface area and a
better angle to resist movement, last practically indefinitely
and make fork fitting a much easier job.

SWINGING ARM BEARINGS

One sensible modification to the swinging arm Is to
replace the "'silentbloc” rubber bushes with bronze bushes.

These wear a little auicker but give a more positive
location of the assembly.

This modification is possible on all Norton twins with
the exception of the Commando model with its patented
rubber mounting system.
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Fig. 61. Swinging Arm Fitted with Bronze Bushes and

Steel Sleeves.
SERVICING "ROADHOLDER" FORKS

Removing the fork legs is straight forward. To dismantle
the fork for inspection or oil seal replacement, the
following sequence should be followed: remove the damper
tube fixing bolt from beneath the fork leg; unscrew the
bottom extensions and remove the shider; remove damper
tube and spring; with a tommy bar through the damper
tube holes unscrew the tube cap. The oil seal can now be
removed with the sealing washer and flanged bush. The fork
tube steel bush may now be withdrawn after the circlip has
been removed.

Rehuilding 15 a reversal of the dismantling procedure
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CHAPTER Xl

BRAKING

Good brakes—and this means reliable, smooth acting,
powerful units—are as important on the road as they are on
the race track

For streei use, brakes cCcdan [nedrn all the ditference
between life and death. This is just as true on the race track
where they are doubly important as there 1s not much point
in having more speed and acceleration than your
competitors if you continually have to roll back the
throttle and start braking earlier for the corners.

REAR BRAKE

The rear brake fitted to all large capacity Norton twins I1s
a well proven, single leading-shoe unit with a separate casl
iron drum and sprocket, bolted to the full-width alloy hub.

On all models but the Commando, it is rod operated.
Because ofsthe rubber engine suspension system used on the
Commando, cable operation is specified and it is not
possible to convert this machine to a rod system.

The only improvements over starrdard that can be made
to the rear brake is the fitting of racing quality linings and
skimming the assembly 10 accurately fit the individual
brake drum.

Racing quality linings usually demand higher lever
oressures for the same stopping power as conventional
street linings but have a far greater resistance 10 fade. They
should be considered a must for track work.

Because of manufacturing tolerances in brake shoes,
linings and lining fitting, brake back plate assemblies are
seldom an ideal fit and should be trued up on a lathe. This
not only improves the braking by increasing the contact
area between lining and drum but considerably cuts down
the bedding-in period.

Centralise the assembled brake plate on the lathe and
insert a .020 inch shin between each shoe and cam. The
lining area should then be turned down until it exactly
matches the drum diameter.

=

Fig. 62. Turning a Brake Plate Assembly 0 ma rch the
Drum Diameter.
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FRONT BRAKES

There is far more that can be done in the way of.fitting
alternative equipment to the front brake. This is as it
should be for it is at the front that most of ihe braking is
done.

When the brakes are applied, weight distribution moves
dramatically to the front wheel. Under such circumstances,
heavy rear wheel braking simply locks the wheel so it must
be left to the front brake to provide by far the majority of
the stopping power.

The standard single leading-shoe brake fitted to
ore-Commando twins can be improved by fitting racing
linings and truing the linings on a lathe, in a similar manner
Lo the rear.

For road racing, airscoops play an important part in
keeping down the temperature of the brake drum and
linings. But they are useless unless provision is also made
for letting out the air after it has passe; across the brake
dred.

Therefore, an exit hole or series of holes are necessary. A
simple orifice at the front of the brake plate would collect
very little air as the face of the hole would be at right angles
to the airstream. Because of this a scoop should be added to
direct and force the cooling air through the brake plate.

More radical brake tuning demands the fitting of other
components such as a twin leading-shoe back plate or, the
ultimate, a disc-brake assembly.

Fig. 63. An Airscoop can be easily fabricated from sheet
alloy.



On a single leading-shoe set up there is but one cam
which operates against the end face of the brake shoes. This
means that only one shoe gets the benefit of the servo
effect of the rotating drum. The other shoe simply drags
against the drum surface. Twin leading-shoe brakes have
two inter-connected cams and each shoe benefits from

servo action.

Such twin leading-shoe back plates are fitted as standard-

to the Commando and can be used on any other Norton
having the alloy full-width hub.

Several other concerns market twin leading-shoe
assemblies for the Norton hub.

Many of these, including the standard Commando unit,
come with the airscoop and air exit holes blanked off. This
is ideal for road work. Scoops are only necessary for track
work and open scoops on the road usually cut down
braking performance by letting in water and allowing dust
and road dirt to damage the drum and linings.

Fig. 64. Twin Leading Shoe Brake Plate.

Twin leading-shoe brakes also benefit trom having the
linings skimmed, to match the drum, on a lathe.

More exotic are the four leading-shoe brakes
manufactured, mainly, by ltalian companies. These are, In
effect, two normal twin leading-shoe units mounted, one
either side of the wheel

As far as drum brakes go, these are probably the
ultimate and to gain further improvement a disc-brake
assembly must be fitted.

Virtually unknown on motor cycles until the 1960s, disc
brakes offer very large improvements over drum units,

Disc brakes can be built lighter than drum versions and
are more controllable and less hikely to lock

Fig. 65. Dunstall Twin Disc Front Brake.

There are several versions available, some designed from
existing car components, others specially designed for
motor cycles.

Hydraulic disc brakes are also self-adjusting and need less
servicing, other than a regular, careful check on fluid level
in the reservoir and pad wear.
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SERVICING DRUM BRAKES

The better the surface area of the brake drum the better
the braking. Scored drums may be cleaned out by skimming
on a lathe, preferably done, if the machine has a large
enough swing, with the wheel spoked on. This is simply to
ensure that the drum is not trued and then possibly
distorted by the pull of the spokes.

It is important with Norton front wheels, which do not
have fully floating brake plates, to centralise the plate In
the hub when mounting the wheel in the forks. There is
little play between the back plate centre hole and the
spindle and this allows the plate to be centralised in the
drum,

Centralising the plate ensures that there is no binding
when the brake is not in use and that both shoes operate at
the same time against the drum.

The wheel, with plate in place, should be fitted to the
forks with the spindle in place but its nut only finger tight.
QOperate the front brake lever on the handlebar and, holding
the brake on, tighten the spindle nut fully.

The same sequence should be carried out with the rear
wheel brake plate.

. 66. Skimming a Brake Drum.

BRAKE ADJUSTMENT

Lever and pedal adjustment should be carried out in the
normal way. Normally, the connecting rod between the
cam levers on twin leading-shoe brakes is adjusted when
leaving the factory and adjustment is necessary only when
new shoes or linings are fitted.

To adjust the unit, the clevis pin should be removed
trom one cam lever. Both levers should be operated by
hand and held—a friend's help comes in handy here—until
the clevis pin is an easy fit through the yoke of the rod and
the hole in the cam lever,

Do not forget to tighten the lock nut on the rod
adjuster,

Dismantling the wheel hubs is straightforward and no
problems are involved in reassembly provided that the
sequence of removal of bearings, spacers, shims and seals is
carefully noted and reversed.

The bearing locking ring in the rear wheel hub has a left
hand thread. The front wheel ring has a normal, right hand
thread.




CHAPTER Xl

RACING PREPARATION

General preparation should include meticulous attention
to detail. It is a good idea to keep a log on your machine
listing all maintenance and modifications carried out
together with any troubles that occur and the remedies
carried out,

When preparing your machine pay particular attention
to achieving a comfortable riding position to suit your own
style. Footrest height, gear lever and brake pedal angle,
clip-on height and angle, seat position, etc., should all be as
near as possible to your requirements,

The primary chain on a 750 Norton Racer needs
particular attention if it is going to give reliable service
Always rivet the chain instead of using spring links and
ensure that the chain oiler 1s working efficiently. Also
check the sprocket alignment and correct any discrepancies,

Tyre pressures are to some degree a matter of personal
choice but as a guide | have found 23 psi front and 24 psi
rear to be ideal for our 750 racers and 26 psi front, 27 psi
rear on our production racers.
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Fig. 67. Fairing Comparison. The larger fairing (No. 7.) the

best penetration.

FAIRINGS

Fairings for road racing are, of course, a matter of
personal choice but do not make the mistake of thinking
that the smaller the frontal area of a shell the hetter the
penetration

This is not necessarily so, Part of the job of a fairing 1s to
streamline the machine but it must also cover the rider An
ultra narrow fairing may well present a smaller frontal area,
a rider’'s head, elbows and legs sticking out present a far
waorse streamlined shape than a wider fairing

We have tried two main types of faining one
considerably wider than the other.

Experiments on the track with electroniceye

speed-measuring equipment proved each time that the
wider fairing, with its greater rider protection was found to
have better air penetration and resulted in higher speeds.




Fig. 68. A 750 cc Dunstall Norton Racer.

ENGINE DATA

750
Cylinder Bore 2.875" — 2.8758
Stroke 3.503"
Capacity 45.5 cu. in. (/4bcc)
Plug Gap For Road Work

For Racing
Tappet Clearance |

Inlet

E xhaust

650
26780 - 2.6786"
3.503"
39.45 cu. in. (646cce)
016"
019"

006" (Racing .008")
008" (Racing 0107)
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TORQUE SETTINGS

Cylinder head 3/8" bolts and units
Cylinder head 5/16" bolts and nuts
Cylinder head base nuts

Con rod big-end cap nuts

Rocker shaft cover plate bolt

Gear box inner cover nuts

Cam chain tensioner nuts

Oil pump stud nuts

Banjo bolts

Engine mounting bolts

Alternator studs

To convert inch Ibs to ft Ibs divide by 12.

inch Ibs
360
240
240
300
100
140
180
180
180
300
120
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