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HIS article, iIn common with the whole of the present

series, 1s written primarily for the man who will undertake

work on a racing machine—that is, a capable mechanic,
generally familiar with the features of his own motor, who
has already carried out some routine racing maintenance.
Again, it must be emphasized that the information given here
should be regarded as supplementing rather than replacing
the literature available from the makers—in this case, Asso-
ciated Motor Cycles, Ltd., Plumstead Road, London, S.E.18.

Detailed information in the present article covers all AJ.S. 7R
racing engines sold over the counter from 1948 onwards.

The 7R has a * 350" single-o.h.c. single-cylinder engine. As
originally laid down, it had a bore and stroke of 74 x 81 mm,,
giving a swept volume of 348 c.c. In those days of pool petrol,
ils compression ratio was 9 @ L. It remained virtually unchanged
tor 1949, although its outpul was increcased by 2 b.h.p.

In 1950, the flywheel weight was reduced and a sump plate and
gauze added to protect the scavenge pump. At this time, too,
the delivery pump was modified, all cxisting engines being given
attention. A larger head to the inlet valve was specified, Logether
with a smaller (% in. diameter) stem.

A number of minor changes were instituted in 1951. A new
design of inlet cam was successfully developed and is still in pro-
duction. The inlet valve guide was fitted with an *“ O "-ring oil
seal to mmprove combustion chamber cleanliness: the head of the
exhaust valve was also modified. The exhaust pipe was shortened
and the timing side bearing keyed. The compression ratio was
increased to 9.5 : 1. In 1952, roller cam followers were fitled
to the rockers and the compression ratio increased to 10 : 1,

The first major changes were made in 1953, however. The drive-
side mainshaft was modified and the breather changed. A new
cylinder head with a closer included angle between the valves and
a revised cam oil feed reached the production line. On the exhaust
side, the valve was sodium filled and the pipe flanged. The con.-rod
secction was also improved. Both sets of main bearings were sleeved
to improve stability, the primary chain line offset was reduced and
the mamshaft shock-absorber dropped.

Minor changes to the lubrication system inavgurated in 1953
were designed to afford better oil control. The principal one was
the by-passing of the crankcase by oil falling under gravity from
the valve gear to the sump.

The following years saw little change until 1956, when the bore/
stroke measurements were altered, the dimensions becoming 75.5 x
78 mm., giving a displacement of 349 c.c. The double bearing
on the timing side was introduced and the inlet port modified.

The 1957 engines are structurally unaltered, though the output
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has been further increased. Present-day acceptance figures run at
not less than 37.5 b.h.p. at 7,400 to 7,600 r.p.m., the outpul rising
rapidly with brake running time, and still more with extra running
In USse.

This year's production, taking place, as is normal, before the
start of the season, will bring the total number of * Boy Racers ™
produced to a round 350.

Dismantling the Engine

After removing such obvious items as oil pipes and the rev.-
counter gearbox, the first step is to take off the rocker box, a
one-plece magnesium alloy casting. Remove the six cheese-headed
2BA screws on the exhaust rocker cover and the five similar screws
on the inlet rocker cover, as well as the one remaining inlet screw
(in the top left-hand corner), swhich is of the Allen Lype to give
clearance under the head steady. The two covers are then free.

To release the chaincase outer cover, remove 15 long and nine
short 2ZBA cheese-headed screws. This exposes the camshaft drive;
lo take ofl the rocker box it is not necessary to remove the inner
half of the chaincase. Both of the right-hand-threaded nuts on
the camshaft must be unscrewed to frec the top sprocket, the
peg plate and the sprocket sleeve (hub). Mark the holes in use
in the vernier coupling to assisl reassembly, and pull off the com-
ponents, perhaps using a screwdriver for leverage. No extractor
s required. Now remove the magneto pinion nut, vernier and
gear, It Is nol necessary to remove the hub.

Provided the engine has been placed on TDC on the compression
stroke (to ensure that the valves are seated) the 12 1-in. screws
and the four central bolts can be removed to release the rocker
box, which can then be * wiggled > out. It is nol necessary to
remove the inner half of the chaincase; the rubber “ O "-ring
between the case and the box may cause a little * stiction,” but
nothing more. It is advisable to take out the 12 trunnions from
their tunnels in case they get lost. Shimming between the box and
the head is often used; if found, it should be preserved, for it
controls camshaft chain tension.

If it 1s desired to leave the valve timing undisturbed, it may be
accomplished thus: Set the crankshaft so that the piston is on
TDC on the compression stroke. Now remove the small right-
hand-threaded nut on the end of the camshaft. Take out the
tensioner blade and spring. Next release the rocker box. Tilt
the box and pull off the sprocket sleeve, complete with the camshaft
sprocket, the peg plate and the big nut, leaving the chain on the
sprocket. Pass a length of wire through a link of the chain to
secure the chain to Lhe sprocket.

Undo the four }-in. Whil. cheese-headed screws to ease the oil-
pump housing off the shafts in the magneto pinion train; two captive
dowels are used for alignment. Mark the bottom camshaft gear
and half-ime pinion and remove the top and bottom camshalt
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A “Moror Cycling” artist’s cut-away
drawing of the A.J.S. TR racing engine.
The 1953 version is shown; the general
arrangement has remained essentially the
same from 1948 to the present year,
although successive detail improvements
have yielded steady increases in power
output. Plainly visible here are the domed
piston and the roller cam followers to the
rockers. In the centre of the chaincase is
a pressed steel strip which exerts pressure
on the damper of the tensioner blade. Also
shown, below the bottom sprocket, is the
strip-steel stop that prevents the chain
from dropping off the sprocket during
overhaul.

sprockets (if this has not already been dong)
and also the chain as a umit. ‘1Then wire the
botlom sprocket to the chain if it 1s desired
Lo preserve the timing.

L.eaving the chaincasc in situw at this stage,
undo the four reduced-hexagon }-in., nuts
and lift off the head. To release the barrel,
slacken the two bolts on the drive-side case
at the top of the register and the magneto-
strap bolt to Iree the deep cvlinder spigot.
1he barrel can then be pulled out.

Before removing the piston, undo the lefl-
hand-threaded nut holding the tming-side
pinion to its mainshalt, the pmion being
trapped at this stage. Leave the two No. 3
Woodruff keys in place in the shaft—for no
operation whatsoever need they be taken out.

The free-fit gudgeon pin can easily be
pulled out of an unheated piston by hand
after the drive-side circlip has been prised
out (circlips may be used more than once).
It may bec noted at this juncture that the
inlet-valve pocket is slightly larger than that
ol the exhausl; the difference is by no means
ereal and the piston might uselully be
marked inside the skirt,

The mner half of the chaincase may be
removed after 10 1-in. Whit. cheese-
headed screws have been undone: the casc
15 also located by two captive dowels, The
mainshaft pinion is now exposed and
as it 18 not tight can he levered off.

Belore sphitting the cases, the magneto
straps, the magneto and the sump plate
must be removed. Two bolts retain the
straps, which should be marked to
ensure that they arc correctly replaced. Five
-in. nuts hold the sump plate in position over a paper gasket.

1o part the cases, take out the three Allen screws (fitted with
seli-locking nuts) and two register bolts. Lift the timing-side casec
ofl the Hywheels and pull the wheels out of the drive-side case.

Flywheel Servicing

~ Belore the Hywheels are separated, the big end should be checked
lor " up-and-down.” A barely perceptible amount is permissible:
anything more calls for replacement. The check should be carried
out with an oil-free assembly.

To part the flywheels (perhaps to inspect the bearing cage) the
big-end " nuts” must be removed by carefully drilling and
chiselling, for the hexagonal part is sawn off on assembly. Two
diametrically opposed 5/32-in. drill holes, + in. deep, are made in
the “"nut,” 1in hne with the crankpin. and the holes chiselled until
the “nut”™ sphits. The threads on the crankpin can easily be
damaged by a momentary slip! The tapered pin is a heavy inter-
ference fit in the wheels and access to a press is necessary to extract it.

The bearing cage should be carefully examimned for any flaws,
whether prominent or in their carly stages, and renewed if necessary.
Cages are available as spares. The roller track on the crankpin should
also be scrutinized for blemishes or wear, particularly in the neigh-
bourhood of the two oil holes. The cage may also hawe scufled
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the track., in which case the pin must be renewed. Simular remarks
also apply to the rodd: this should also bhe inspected for any nicks
which might be the source of an evenlual fracture, and if found,
they must be carefully polished oul.

If the two thrust washers are unduly worn, they should be replaced
by new parts: reversal is not condoned.

Check the fit of the gudgeon pin in the small-end bush: the pin
should be freely floating yet snug-fitting, Any *“‘up-and-down ”
calls for new components, though a new pin may rectily matlers
temporarily. To carry out a 100 per cent. repair, the rod must
be returned to the “* works ™ for reconditioning.

Small-end bushes are ground out to size after replacement, and
rcaming by a private owner of a home-made bush is not advisable.
Rods are also re-heat-ireated as a precautionary measure and to
remove any stresscs that may have developed. All rods lor a
given year are fully interchangeable, as are the gudgeon pins.

As a two-picce crankpin, with matching parts, was introduced in
1950, owners ordering spares should quote the year and enging
number. Late-type parts cannot be fitted to carly motors.

When reassembling, fit the pin into the ‘drive-side wheel first;
on late-type engines, a key then automatically assures alignment.
Eariier engines without the key necessitaie assembly in the

(Continued overleaf)
A2T



814
SERVICING THE A.].S.

(Above) 1ignieming the flywhee, nuts witn the ard o) the special

jig which the factory uses to secure automatic shaft alignment.

(Top right) The two-piece crankpin. (Right) Support for the

timing-side mainshaft takes the form of two roller bearings, one
of which has a fixed track for flvwhee' location.

riming-side wheel first, making certain that the oilways are in hine. To
gel the pins right home, a powerful press is a distinet advanlage.

During wheel alignment, the nuts are tightened with a 4-[t.-long
spanner—really tight  The wheels are checked at the shafts, ofl
bearings, to a standard at least as high as 00075 in. total rum-out,
though 001 in. is sometimes acceplable in a really obstinate case.

When alignment is as correct as it can be and the nuts are fully
tight, the hexagonal part is cut ofl via the slot provided. The
wheels must be shielded to prevent the ingress of any swarf either to
the big end or down the hollow timing-side mainshaft. The * nuls "
must then be filed smooth and flush with the unhardened pin, any
swarf being dug out of the part-exposced uppermost thread,

Crankcase Attentioa

All 7TRs have sleeves inseried into the timing-side main-bearing
housings, and on the late-type engines in the drive side also, The
steel sleeves are machined after insertion and must never be dis-
turbed, replacement being a " works™ job: they are retained by
recessed Allen screws.

Within these sleeves, where used, are located the outer tracks
of the main bearings. On the timing side, the outermost roller
bearing has a fixed track for flywheel location, while the inner
roller bearing 1s free. Drnive-side support takes the form ol two
sets of rollers working in a common cage and outer track.

The actual outer track of cach bearing is gripped in the steel sleeve
by means of two special washers, which bed down under the
pressure of a countersunk Allen screw against the sleeve, and
special scallops ground in the edge of the bearing,

To take out the races it 1s only a matter of removing the screws
and washers, heating up the case and pressing out the bearing(s)
from the outside by means of pins inseried in the three external
holes provided for the purpose.

In early motors, a phosphor-bronze tuming is pressed into the
outer part of the bore of the drive-side case to act as an oil
seal: later engines dispensed with this, the steel bearing sleeve
being thickened and suitably machined at this point. Faulty inserts
must be replaced and reamed to 1.446 -+ 0005 in. diameter.

Press the drive-side common outer track into a warmed case up
to the end of its recess and replace the security devices. Examine
the cage and the rollers for damage. Two steel cups are used for
retention purposes and should be offered up as shown in the illus-
tration in Part Il of this article.

On the timing side, the outer fixed-roller bearing is pressed in
up to the recess and then followed by the outer track of the free-
roller bearmg, care being taken that the scallops line up with the
washer (I'he case 18, of course, heated.) Inserl the two
Offer up the rest of th: inner bearing

In the timing-side crankcase, above the mainshaft bearing, is 2
small ball bearing which supporis the shaft for the lower sprockel
of the camshaft drive, 1If it is worn, it should be renewed by
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TWO PlEC
CRANKDIN ¥

the simple expedient of pressing it out, and a new one nserted
while the case is warm. No sccurity device i1s used. There is
also a phosphor-bronze bush for the ** idler ” wheel spindle. that
can be pressed outwards. A new one must be line reamed with
the pump plate in position and taken out to such a size that its
spindle 1s a snug yet free-running fil.

Upon assembly of the wheels in the cases, a final inner sleeve is
inserted into the centre of the timing side main bearings, this sleeve
accepting the actual mainshaft. One end is- flanged; it should. be
outermost. _

No shims are used either to sel endfloat or to centralize the rod
in the bore. Careful design and manufacture cnsurc that, with
correct assembly, these factors must be right, just as cndfloat of
the rod on the crankpin is automatically obtained. Flywheel loca-
tion is achieved by the nut on the mainshaft pinion pulling the
whole assembly hard over against the fixed-roller timing-side bearing
designed to -take this thrust. At this stage, the pinion can be
inserted; be sure that the keys are in sound condition. It is not
necessary to remove the keys to carry out any of the servicing,

Piston and Barrel

With genuine A.LS. spares, all clearances and fits will be correct
when new parts are installed. Rings are supplied ready gapped
and it 1s by no means a ** must " to check the parts. On early
pistons, (wo compression rings and a two-picce scraper were used:
later, when the bore/stroke ratio was made * squarer,” a single
Dykes compression ring and a two-piece Wrights scraper ring werc
introduced. Owing to the change in dimensions, pistons and other
relevant parts are not interchangeable.

The 7R piston i1s domed. with sufficiently large valve pockets
to ensure that, no matter what compression ratio is obtaincd by
adjustment with compression plates al the base of the barrel, the
valves cannot touch the piston. Two types are oflered: one, at
10 : 1, is for petrol or pectrol-benzole, and the other for alcohol
gives up to 13 : 1. Lower values, up to a half-a-ratio decreasc,
can be obtained with compression platcs; below this, it is necessary
to mill the piston crown very judiciously. A limit to compression
plate thickness i1s imposed by the distance between the two camshaft
chain sprockets.

Unless the head has been blowing—and it will show visible evi-
dencc of this—the head-to-barrel joint need not be reground., If
it docs need regrinding, however, two allernalive procedures arc
possible, depcnding on the type of barrel in use. On the
ungrommeted variety, to ensure oil tightness, fine paste is applied
both on the land of the top fin and the top of the slecve. On
the later-type barrels, fitted with rubber grommels for the internal
oilways, fine paste 1s used on the top of the sleeve only; in service.
the head-to-barrel joint will appear to have a slight gap immediately
above the top fin. |

Such grinding as may be necessary is carried out during the
servicing of the head and it is performed with a part-arc motion
around the normal fitted position of the parts.

Fitting the piston and barrel at this stuge means that the enging
can be turncd without fear of the con.-rod threshing about. Nc
paper gasket or jointing compound is used at the cylinder/crankcas:
joint, whether or not compression plates are used.

(Te be continued)
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The Cylinder Head

HE next convenient stage is to service the cvlinder head
and offer it up before completing the work on the chaincase
and its ancillaries. Mark the back and front and the
position of the valve spring plates and collars, also the location
of the individual springs if it is the intention to make them do
further service. This will ensure that reassembly is carried out
In the best possible manner. In some cases, one chamfer on a
plate locates that part from the point of view of radial rigidity.

It 1s possible to fit new valve guides by heating the head, then
pressing the old guide out from the inside and the new one in from
the outside up to its shoulder. Great care must be taken with the
new guide, for the top is specially radiused to deflect oil and, more-
aver, the material is fairly soft. ** Works ™ fitters use an easily made
drift having a matching radius on its working face. Alter fitting,
the guide must be honed out to size.

New inlet valve guide oil seal rubbers will bé needed if the existing
rubbers exert little or no drag on a manually actuated valve. Filling
should be carried out alter grinding-in the inlet valve.

Valves that are in any way faulty—in accordance with the usual
criteria—must be discarded. It is advisable. as a precautionary
measure, to renew the valves, and particularly the exhaust valve. alter
a season of hard racing, even though they appear (o be still
serviceable.

The shrunk-in seals are renewable
owing to the special equipment needed.

Grinding-in should be carried oul on the 45-degree faces with the
minimum  of metal removal compatible with full-circle seating,
the narrowest possible land being desirable.

The ports may be polished, though the privale owner is caulioned
against altering their volume or shape. In particular. the projecting
portion ol the valve guide must not be shortened or streamlined n
any way. Optimum shape for the engine characteristics iIs obtained
during manufacture.

A simple valve spring compressor cnables the collets (o be prised
out and the springs, cup and plate to be lifled off as an assembly
ready for speedy replacement.

[t may be found that the spring legs have worn the spring plate:
eventually wear becomes bad enoush to dictate renewal. No
lapping-in of the spring legs or collar is needed:. the valves do not
rotate in service.

In the absence of a poundase meter. no conclusive test of valve
spring serviceability is possible. The best course 1s o renew when
in doubt. As an example of leneth of service, it may be stated {hat
a set of springs would ** see through ™" the T.T. practice period and

racc and sull be fit, though a little of the edge ™ would be missing.
A2
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Concluded

It re-using old springs, observe the marking and be careful to
reasscmble each spring in its former place.

lLLower the head into position and secure it with the four reduced-
hexagon nults.

The Cambox

Many arc the imagined complications of the overhead camshaft
molor; with the A.J.S. 7R, thanks to the absence of push-rods or
separate cam followers, il may be said that its construction is actually
simpler than the combined valve gear of an orthodox push-rod
cngine. A central camshaft disposed laterally across Lthe head and
supported m ball-bearing races at both ends. actuates rockers, with
Stellited end pads and roller-type cam followers. Valve clearance
adjustment is achieved by means of eccentric rocker spindles, which
are not interchangeabie.

To dismantle the cambox, remove the two No. 3 Woodruff keys
in the exposed end of the camshaft and also the four cheese-headed
screws on the rev.-counter plale, tap the camshaft at the same end
to release the plate, and then pull the shafl, which is made in one
picce with its two cams, out towards the timing side. An extractor
should not be needed.
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The camshalt spins in two captive ball-
bearing races, one in the rather inaccessible
end of the box and the other in the end-plates
No security devices are used and rencwal 1s
simply a matter of healing the respective
parts and jarring out, Pressing the new parts
in while their housings are still hot 1s equally
simple.

Cam wear is so low that nonec of any
consequence has yet taken place in a properly
lubricated engine! However, if it should
occur, the depth of the groove worn by
the roller follower will be plainly visible,
Steps will probably be worn at the opening
and closing points to a depth of .010 n.
before renewal becomes imperative., The
cam form has been changed only once.

To take out the rockers, remove the 1 in.
BSI* self-locking nuts and the special locking
collars for the eccentrics, and pull out the
rocker spindles, The rockers then drop out:
no shimming is used to control either end float or sideways location.

Rocker bushes are supplied as spares and rencwal is a simple
push-pull job (carried out cold) finished off by honing to the closest
possible free fit on the spindle. 1f either the Stellited valve actuating
pad is worn or the roller cam follower is suspect, the rocker should
be returned to the **works.” The follower may, after thorough
cleaning, have a tight spot, or it may be very slack at the roller.
In both cases *“ works " attention is essential, for the needle rollers
on which the main roller runs can only be mserted with the aid
of special equipment.

When replacing the box on the head, note that a certain thickness
of shimming may be used between the face joints. The purpose
of this shimming is to raise or lower the box to securc the correct
tension on the camshaft driving cham. Once this has been set, any
compression ratio changes carried out at the cylinder base by altering
the thickness of the compression plates must be compensated by
equal changes (though of the opposite sign) between the cambox and
the head.

Al this point, it is conveni~nt to fit the magneto by inserting the
crankcase bolts through the previously-marked straps. Place Lhe
magncto over the dowels after adding any shimming used to mesh

(Left) Applving the simple valve spring compressor lool,
cvlinder head, showing clearly the diagonal finning between the valye
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(Right) A TR
spring Jousings.

the gears. Tighten the 4 in. BSFE stifl-nuts to secure the mstrument.
It is also policy to tighten the crankshaft pinion while it is stll
accessible

The Chaincase

No paper gasket is used between the mner half of the camshaft
drive chaimcase and the crankcase, this being a face joint set up
with Wellseal (as are all other joints, with the exception of those
for the induction tract and the pump and sump plates).

The oil-resisting rubber O " ring between the cambox and the
inner half should be renewed if there has been an oil leak at this
point:; rings arc cheap and renewal, i any case, i1s good counscl.
[he same applies to the rubber in the recess at the back of the
chaincase that seals off the magnelo: 1t must be inserted belore
olfering up the case.

Tighten the 10 1-in. Whil. cheeseheaded screws to secure the inner
half, Offer up the spring t(ensioner blade, making sure that the
blade lies in the slot of the damper. (Opposite the blade will be
lound a fibre pad that resists thresh from the chain: it should be
fettled in accordance with brake-lining practice,)

Chains should be renewed yearly, though wecar 15 low.

(Continwed overleaf”
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(Lefty The inside of the o.h.c. chaincase ; (Centre) Screw lengths in the case ; there are |5 long screws at A and 9 of medium

length in the remaining holes.

On the magneto vernier cover are 3 screws each g ii. long.

(Right) Partial assembly of a 1957 7.0

engine, viewed from the drive side.
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Details of the vernier
adjustment in the drive
to the overhead cam-
shaft ; plainly visible at
the left-hand end are the
two nuts to which refer-
ence is made in the text,

replacement minimizes the risk of breakage, always a hazard in
racing. Blades remain serviceable until there is a ** feclable ' groove:
when a blade is changed, the spring should be renewed, too.

if the sprockets are worn, they will, of course, have to be pressed
oll thewr shafts and new ones fitted. Two kecys will be found in
the lower sprocket and two in the pinion.

Insert the pinions into the endless chain and offer up aflter meshing
to previously made marks. Drop in the oil-distributor shaft and
the spur gear; no shims are used. Finally, at this stage, it is
convenient to add the magneto pinion and its vernier adjustment.

Inside the chaincase, and mounted on the inner half, is the oil-
pump plate holding the two separatc gear-type pumps. The scavenge
pump 1s the foremost and is driven by the cam wheel, while the
delivery pump is at the rear and is driven by the ** idler ” wheel.

At the bottom of the plate is disposed the big-end quill, a
steel part with a long life, though it may show signs of scuffing
if the engine has been run much with any major bottom-half fault:
in such a case, it should be renewed. It may be removed by
undoing the nut and pressing it oulwards. The quill also retains
a steel crank-picce, the purpose of which is to stop the camshaft
chamn slipping off the lower sprocket and thus deranging the (iming
durmg a top overhaul. It is further located by a dowel. An annular
groove n the quill ensures oil deiivery in any position,

Timing-side view of one of the 1957 TR “ Boy Racer engines.
A24

MoTtor_CyYCLING

April 25, 1957

Continued from previous page

An ** extended ™ view

of the support for the

drive-side mainshaft
of the TR motor.
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BEARING
RETAINING-
SCREWS

The outer track of the
main bearings, viewed
from the inner sile,
showing the special
washers retaining the
track to the steel sleeve
and the screws securing
the sleeve to the case
casting.

HOUSING
RETAINING SCREWS

If any teeth are damaged in either of the pumps. new parts
must be fitted; they are supplicd as spares and are fully inter-
changeable. In obstinate cases, particularly after long usage, some
surface grinding may be necessary to restore pump capacity by
reducing the end floal to the minimum possible. Where sufficient
stores are carned, sclective assembly can enhance the pump output.

In the delivery pump, between the body and the plate. there is
a stop valve consisting of a ball and spring. Its job is to stop
oil flow when the engine is not running. No servicing is needed.
No pressure relief valve is used anywhere in the oil circuit.

Lhe pumps should be replaced with a paper gasket under each
Three 2 BA cheeseheaded screws retain each pump in the pump
plate. 'The plate itsell is held by four i-in. Whil. screws and
located by two dowels,

After the valve and 1gnition timing has been sel in the manner
to be described shortly, the outer half of the chaincase may be
secured, making certain that the tensioncr blade is still in the
slot of the damper, The two halves of the case are made with a
face joint on which a little Wellseal may be used.

The remamning checks on the lubrication system during assembly
consist of sceing that all oil-ways are clear and attending to the
sump plate. The sump plate requires only periodic cleaning,
especially of the small magnet inserted in it to attract and hold any
ferrous matter in the oil. The plate is one of the few joinls in
the 7R that is sel up with a paper gasket.
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Valve and Ignition Timing

The first step with the valve timing is to set the valve clearances
when each rocker is on the cam base circle, to the figures given in
the data table at the conclusion of this article. These figures are
also the running clearances for the valve gear in service.

Fasten a degree plate to the crankshaft and ascertain true TDC
by taking two equal stroke readings on consecutive strokes and
sphiting the difference: Set the crankshaft (in the case of a late.
camshalt type) at 71 degrees BBDC.

Rotate the camshaft until the exhaust follower can be felt to be
just ** biting ”* on the exhaust opening ramp. With the aid of a dial
gauge on the top of the aprim, collar, ascertain when the valve is
001 in. open. Insert the vernier coupling into the nearest possible
holes and run-up the two nuts on the hub.

Next, take the four valve readings—that is, the reading when each
valve 1s .001 in. off its seat, both after opening and before closing.
Reset the coupling to get the best possible timing. Finally. tichten
both the rnight-hand threaded nuts.

The magneto is timed in exactly the same manner to 39-40 degrees
before TDC, fully advanced, the contact-breaker points having first
been gapped to the maker's recommendation (1956-7 engines use
37-38 degrees ol advance).

Final Steps
It remains only to attach the various covers and the ancillaries to
make the engine ready for service. The induction tract is offered up
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CYLINDER DIMENSIONS

Hare Stroke Capacity
Lonz-stroke: 74 mm. 51 mm., 348 o
{2.913 in.) (3.158 in.) (21.228 cu. in)
Short-stroke: 73 .5 mm. 78 mm. 349 c.c.
(2.972 in.) (3.07 in.) (21.289 1. in.)

CLEARANCE VOLUMES

(Independent of bore/stroke ratio)
VYolume in c.c. Compression Ratio
H 8 14 .0)

25.0 13.0)
3i1.6 120}

34 .8 11.0
38.7 1{}.0)

41.0 0.5

PISTON AND RING CLEARANCES
Long-strokes Sho:rt-strokes

Piston/cvhinder clearance

dt bhouwom of  skin 007/ .004% in. 07 /.009 in.
Ring paps

Top compression U8/ 013 in. 015/7.020 in.

Second compression 087013 1n, Mot fited

Scraper e O12/.018 in. 157,020 in.
Ring clcarances in grooves
Top compression ..

Sccond compression

0007 /.0017 in,
LO007/.0017 in,

00757 00175 in.

Not hined

Scraper OO10/.0020 1n. Q010 AM20 1n
VALVESEAT ANCLE: 45" 45°
IGNITION TIMING: 49! 37-38

VALVE CLEARANCES
1949 /52 1953/7
Inlct D05 n. 08 1n.
Exhaust 014 in. O12 in

(Running clearances are used for timing purposcs)
VALVE PISTON CLEARANCE

Must be correct on all models if the camshati
iensioned by means of rocker box/ceviinder

chatn iIs correctly
head shimming,

VALVE TIMING

e b b L L L DL L LR L L L IR R L e R LR R TR R R PP R e ARt et e P Pt PP R P R R T P R e ddimeddddididadaEas

- 1944 /52 1953/7
. Fxhaust opens BRDO 74 -

- Lixhaust closes ATDC 44 47
: Inlet opens B ] 40
: Inlet closes ABDC . 71 71

All readings 10 be obtamed as accurately as possible.
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The A.).S. 7R — All Models
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in - she ol pumy
housing is secured
the big-end feed guill
which also retains ¢
special plate used o
prevent the camshaf
chain from dropping

off the bottomn
sprocket during
overhaul

with paper gaskels and Wellsear™ 1o make good joints,
models, the alloy ring in the heat-barrier block can be installed either
way round; 1957 engincs feature a taper-bored ring, making one-way
assembly imperative.

After a few preliminary ** canters,” the motor should be stopped
and all nuts, bolts, elc., tightened down if needed. Then the engine
should be run ** a little rolled back ' for, say, the equivalent of one

in pre-1957

1.T. lap. It should then be ready for sustained full-throttle work.
and no further ** breaking-in * will be required. With brand-new,
* works "-supphied enginés which have been test-bench run, no
restraint al all need be exercised.
40 :
38—
36 = :
3 1 _,..-’""’-‘— H
el — £
34 - - - :
i | é
30 :
6,400 &.600 6,800 7.000 7,200 7,400 7.600 7,800
R.P.M.

Output graph, based wpon manufacturer’s dara, for a
typical TR engine of 1957 manufacture.

VALVE AND GUIDE DIMENSIONS

Inlet Exhaust
o A115/.3124) in. 4332/.4342 in.
gulde bore - 3120/ 3125 in. 43065/ 4369 in

FEFAFAFFEEI RS R Em B &

Vilve stem dia,
Valve
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LUBRICATION

oecommended by the manulacturers:
B.F. Encregol Racmg and Mobil Oil ‘R ™ SAE 50

Lguwivalenis:

Fsso Castor Racing and TFsso Racer SALE 60:; Shell X-100:
Wiakehield Castrol “R ™ or Grand Prix.
PLUGS
1949 (85 1956/7
K1.G: FE290 FE280, 290, or 300/4

The above are recommended by the manufacturers,
and Lodge RLS1 are the equivalent grades,

Champion NA 1O

LEFI-HAND THREADS: Mainshafy pinion nut.

JOINTS
Paper gaskers used where
" Wellscal "' joinline

appropriae: all
compound

joints are set up with
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