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) Racing into The future!

Burton have always been synon us with racing. From the very start our engineering has played a part in the success of many racers
including such great names as Barry Lee and George Polley. Through the decades we have continued to support, not only racers, but
also race series, race facilities and the media as they all participate in the great British pastime that is racing!

Below are just a few of the racers and facilities we are proud to be associated with currently and we wish them all success for the
coming season.
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Due to the high number of phone calls we receive
concerning the fitment and timing of camshafts,
we have decided to print out camshaft fitting
instructions in this catalogue. The first section
describes what to look out for when fitting a
camshaft to avoid premature failure. The second
section describes a typical method for timing a
performance camshaft.

Fitting Instructions

Burtons do not recommend installing a performance
camshaft in a vehicle fitted with an automatic
gearbox.

The installation and first few moments of running
are critical factors in the life of the camshaft. Failure
to install the camshaft correctly will have a drastic
effect on the life of the camshaft and in the worst
cases can result in immediate failure. The following
instructions must be adhered to in order to obtain
maximum performance from the engine and to
ensure a long and trouble free life from both camshaft
and associated components.

These instructions are also provided in addition to the
original manufacturers installation procedure.

Where a camshaft is being replaced due to excessive
wear, it would be highly recommended to strip the
engine and fully clean the internals. Metal particles
present in the sump, oil pump, bearings and oil
galleries will soon play havoc with the new cam. It
would also be wise to check the oil feed system. Low
oil pressure due to a worn pump, blocked pick-up pipe
or blocked oil galleries will quickly wear the new cam
to the same state as the one being replaced. In other
words, before replacing a failed camshaft, make sure
d you find out the reasons for the failure and correct it!

ENGINE COMPONENTS

Before fitting the camshaft, check that it is identical in
every aspect (with the exception of the lobe profiles)
to the one being replaced. Special attention should be
given to the oil feed positions and journal diameters
as variations may occur during the manufacture of
the engine. Also check that any gallery bungs present
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Determining true crank TDC - Head Off

Although the crank pulley will have a mark to
show TDC position, this point may not be accurate
due to manufacturing tolerances. It is always
recommended to calculate the actual position of
TDC rather than rely on the mark on the crank pulley.
Fit the timing disc to the front of the crankshaft.
A pointer for the timing disc can be made from a
piece of bent wire secured under a suitable front
cover bolt. Position a dial gauge to measure the
travel of No 1 piston (see fig. 3).

Turn the crank until the piston is at its maximum
height and zero the gauge. You will find that there
is a dwell period of approx. 10 degrees where the

Determining true crank TDC - Head On

If the head has not been removed when changing
the cam, it is still possible to measure the true TDC
position. The procedure is the same as before but
the movement of the piston is recorded by using an

Timing in the camshaft

Rotate the crankshaft clockwise to 90 degrees after
TDC. This will make sure all the pistons are half way
down the bore. Now position the dial gauge so that it
can read the lift of the inlet valve of number 1 cylinder
from the top of the valve retainer (see fig. 4). Rotate
the cam until the gauge shows that the valve is at full
lift. As with the crankshaft, there will be a dwell period
where the valve is at full lift.

True full lift is at the centre of this dwell period.
Roughly position the cam at true lift position. Now
rotate the crankshaft clockwise to the full valve lift
position (as specified on the camshaft data sheet - this
figure is typically from 100 to 120 degrees after TDC),
fit the timing belt or chain and set up the tensioner.
Now rotate the crank clockwise until the inlet valve of
number one cylinder is just off full lift position (such as
0.005" or 0.15mm).

Record the figure on the timing disc from the pointer.
Then continue to rotate the crank clockwise until the
valve has fully opened and then closed by the same
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Fig. 1 Valve fully closed

on the old cam are also in place on the new cam. Do
not remove the black phosphate coating from the
new cam lobes. Liberally coat both the camshaft and
cam followers with a proprietary cam lube or engine
assembly compound. At Burtons, we recommend and
use Graphogen, a colloidal graphite paste. Failure to
do this can cause scuffing between the surfaces of
the cam and followers, which will result in premature
wear. Ensure that followers are free to rotate in their
bores where applicable.

It is essential that new followers are always fitted,
regardless of the condition or limited use of the old
followers. Failure to do so may cause premature
components failure and consequently will invalidate
any warranty claim. Upon installation, the valve springs
must be checked to ensure that:

i) the fitted length (installed height) of the valve
springs match the figure provided by the
manufacturer (see fig. 1). If too small, then the valve
seat areas in the head will require machining. If too
large, shims can be added to the spring seat. Due to
varying manufacturing tolerances of cylinder heads,
all springs should be checked and measured for
clearance.

coil binding does not exist at full valve lift. This is the
condition where the spring is fully compressed (see
fig. 2). As a guide, at full cam lift the spring should
be able to compress a further 0.060" (1.5mm)
before the coil bound condition is reached.

Check
clearance
between guide

Check et and retainer

clearance

between spring =

coils < |

S—

Fig. 2 Valve Fully Open

This can be checked by inserting feeler gauges
between each coil of the spring and adding the
results together to get a total clearance figure. Due to
varying manufacturing tolerances of cylinder heads,
all springs should be checked and measured for
clearance.

Check the clearance between the bottom face of
each retainer and the top of the guide or stem seal
at full lift (see fig. 2). This should be a minimum of
0.080" (2mm). If this clearance cannot be achieved,
the top of the guides must be machined. When
double valve springs are being installed in place
of singles, ensure that the inner spring is correctly
located and the correct retainers and platforms are
used where applicable. When modifying engines
that utilise finger followers i.e. SOHC Pinto, it is
imperative that you ensure the followers remain in the
original attitude relative to the cylinder head. Failure
to do so will alter the rocker geometry, increasing or
decreasing valve lift and can result in failure of both
cam and followers or excessive valve stem/guide
wear. For OHV engines, attention should be paid to
rocker arm geometry for the same reasons.
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piston is at its maximum height. True TDC position
is at the centre of this dwell period. To accurately
measure the position of TDC, rotate the crankshaft
and stop at a figure just before TDC, for example
0.020" on the dial gauge.

Record the figure on the timing disc from the pointer.
Now rotate the crankshaft and stop at the same
figure (0.020") after TDC. Record the figure on the
timing disc again. True TDC is positioned in the
middle of these two figures. The TDC position can
be calculated by adding the two figures together
and dividing by two. Adjust the timing disc so that it
reads zero on the pointer at true TDC.

extension resting on the piston crown (such as a
socket extension). Access to the piston crown is
made through the spark plug hole.

distance as previously used (0.005" or 0.15mm). Read
the figure on the timing disc again. The position of full lift
is the middle of these two figures. The full lift position
can be calculated by adding the two figures together
and dividing by two. Adjustments can then be made to
the camshaft timing, using an adjustable cam pulley or
offset dowels, if this figure does not agree with the one
on the data sheet. Check the timing again after
adjustments using the same procedure.

Having timed the camshaft, check that there is no
piston to valve contact. Minimum clearance is 0.060"
(1.5mm). This can only be checked by dummy building
the engine with a piece of Plasticine placed on the
crown of the piston. As the engine is turned, the valves
will indent the Plasticine. The clearance is then
measured as the thickness of the Plasticine between
the piston crown to the bottom of the valve indent.

Before starting the engine, turn the engine over by
hand to ensure that it turns freely. Prime the oil system
and check that everything is set to ensure that the
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engine starts straight away. The engine must not be
turned over for any length of time on the starter.

Once started, do not allow the engine to idle for the
first 20 minutes and keep the revs to a minimum of
2500 rpm. This will ensure adequate lubrication of the
cam and followers and reduce the contact force
between the cam and follower. If any adjustments
need to be made within the first 20 minutes, then shut
the engine down.

Do not allow the engine to idle. Please note that new
hydraulic lifters may in some cases operate with
excessive noise for a few minutes before they are fully
charged with oil.




Whether you drive a modern or older car, it is possible to improve engine
power and efficiency by fitting selected performance products which simply
bolt on to the engine externals. High flow air filters allow the engine to breathe
better which, coupled with adjustments to the carburation or injection, will
provide an improvement in power and response. Most factory fitted ignition

leads are carbon cored and these will deteriorate with age. Fitting a high
specification lead set will restore engine performance (especially under heavy
engine load conditions), and will also improve cold start operation. While on
the subject of ignition, if your car is an older model, fitting an electronic ignition
kit will ensure peak performance for all conditions - and there are no points to
worry about. Engine driven cooling fans are renown for causing all sorts of
problems. In the summer, in traffic, they allow the engine to overheat - in the
winter they prevent the engine warming up properly - and driving those fan
blades around absorbs a lot of useful engine power. The answer, of course, is
to fit a thermo-statically controlled electric cooling fan.

The value of any improvement or performance upgrade will be determined by
the 'health’ or otherwise of the engine in question. The areas of improvement
mentioned thus far are fairly modest but to venture much further along the
road to high performance will be doomed to failure if your engine is not in a
sound condition. Some bolt-on products such as carburettor conversions or
engine management (chip) upgrades will increase the stress placed on an
engine and can exacerbate any existing wear problems, so it is always a good
idea to have the engine fully checked over and serviced beforehand. At the
very least make sure the engine is treated to an oil and filter change using
synthetic or premium quality oil (see page 149 - 151). Last, and probably one of
the most popular bolt-on performance enhancing items to be purchased, is the
exhaust system. Many original equipment exhausts are restrictive in their
design and the full potential of any increase in engine power will not be
achieved until the exhaust is replaced with a suitable free flow system. A very
comprehensive range of manifolds and systems are available for most cars
including the increasingly popular stainless steel types.

So let us now move on to the more serious aspect of engine modification. The
next logical step is to modify the top end where, in most cases, substantial
power gains can be achieved. Choosing the correct stage of cylinder head and
matching this with the right camshaft is very important, and at Burtons we are
always on hand to advise our customers on the best combination for their
specific usage. Most modern engines are overhead cam (OHC) design and
removing the head and cam can be carried out with the engine ‘in-situ’. For
older overhead valve (OHV) pushrod engines, a cam change will almost
certainly require the engine to be removed from the chassis and at least a
partial strip down of the bottom end.

Finally, any attention or modification to the bottom end will require a complete
engine strip down. If the cylinders are to be rebored then an increase in engine
capacity is always worth considering. Whilst on this subject, it should be
recognised that one of the easiest routes to more power is to fit a larger
capacity engine. Many cars have various engine options for any given model
so moving up from a 1300cc to a 1600cc engine or a 1600cc to a 2 litre should
give a very noticeable increase in performance. This type of work should be
carried out by a professional engine builder but for the competent enthusiasts
amongst you, we offer the following additional advice:

General Advice

Firstly, what follows is not intended as a complete guide to performance
engine preparation. It should be regarded only as a supplement to
manufacturers workshop manuals and specialist publications on engine
tuning and related subjects.

First decide on your objective - this might sound obvious but we've been
in the business long enough to realise that many projects are carried out
without any real planning. Decisions should be made regarding usage
(will it be an everyday road car, occasional use / second road car, or one
of the many classes of off road competition cars), cost (unless money is
no object you should decide on a realistic budget that you can cover), and
what facilities are available to you to carry out the work. This last point
is extremely important because, apart from a good selection of tools and
equipment to hand, a successful engine rebuild can onlybe guaranteed if the
work is carried out in controlled, dare we say ‘clinical’ conditions.

Engine Preparation

This is a general guide to correct procedures and will apply, wholly or partly to
all types of engine rebuild. However, before the engine rebuild can begin the
engine needs to be stripped down, cleaned and examined, a procedure which
many undertake with undue haste. During the strip down the following should
be observed:

1. Wait for the engine to cool properly before removing the cylinder head - this
applies especially to aluminium types. The consequence of not waiting can
result in a warped head.

N

. Mark the location (and, where applicable, orientation) of all major components
especially valves, tappets, camshafts, pistons and rods, shell bearings by
placing in clearly marked containers or racks.

3. Before removing bearing caps (e.g. camshaft, con rod, main bearing), make
sure they are clearly marked for position and orientation N.B. they must go
back in the same position or on the same con rod and the right way round.

Once stripped all parts should be thoroughly cleaned and inspected with specific

attention to any areas of bad wear or damage e.g.:

1.Blownheadgasket/burntoutvalves-cylinderheads shouldalways be thoroughly
examined for cracks or distortion. Simply fitting a new gasket or valve is not

Taking these points one by one:

Usage: If the car is to be used on a daily basis then flexibility and smoothness
will be as important an issue as extra power. A moderate increase in power
over the standard engine can always be gained (albeit at a slight rise in fuel
consumption) whilst still retaining the original driveability. However, the
products to be used in such conversions should always be carefully selected
with careful consideration to other factors such as:

AUTOMATIC TRANSMISSION: As a general rule be very wary if you
are considering any head or cam modifications. Such modifications can
drastically alter the operation of an automatic box due to the changes in
manifold pressure/vacuum. The ability of many auto boxes to cope with
the increased power must also be questioned.

EMISSIONS: Current legislation dictates strict controls over exhaust
emissions. Over enthusiastic tuning may result in an MOT failure if
unsuitable camshafts, carburettors, etc., are fitted.

FUEL INJECTION (MFi): The early mechanical types of fuel injection
systems do have a small range of adjustment. Professional recalibration of
the injection system will be required for any large increases in performance.

CFi/EFi & ENGINE MANAGEMENT SYSTEMS: As used to control all
modern car engines. Some early pre-1992 EFi types (e.g. Mk4 Escort
CVH) did have a provision for adjustment of the TPS but adjustment should
not be attempted by the inexperienced. For all other types professional
‘re-mapping’ may be required depending on level of tune.

CATALYTIC EXHAUSTS: These are now common place in all modern cars
and are very sensitive to changes in exhaust emissions.

For occasional use cars (usually a second vehicle) the above criteria apply
but, since power gains are more important than some loss in low speed
torque and flexibility, the stage of tune will generally be higher. Off road
competition cars allow the most scope for the ultimate stage of tune but will,
invariably, have certain restrictions depending on regulations/homologations.

Cost: ‘If you can't afford to do the job properly please think again’. The worse
thing anyone can do is shop around for the cheapest parts. That is not to say
you shouldn't find a cost-effective supplier to deal with. The lesson we are

trying to get across here is that not all components on sale are of sufficient §

quality for use in a standard engine let alone a highly tuned one! Saving
a few pounds on a cheaper head gasket will not seem such a good idea
when the head has to come off again after only a few weeks use. For other
performance critical parts the cost of failure can be far greater.

Facilities: You will need a clean, light garage or workshop together with a
comprehensive tool kit which will also include the following specialist tools:

e Good quality torque wrench
 \alve spring compressor

e Piston ring compressor

e Feeler gauges

e A pair of heel bars and/or a puller

If you intend to set up cam timing you will also require a DTl gauge and
magnetic stand together with a 360° protractor. A good workshop manual
should also be to hand.

Engines can be built on a flat bench but the job is far easier when using a
proper engine stand. These are relatively cheap to buy (see our tool section)
or can be hired. As mentioned previously, cleanliness and degreasing the
components is essential, as is a good supply of lint free cleaning cloth. Use
compressed air (if available) and/or gallery brushes to clear oil galleries, etc.,
and assist in the removal of any residual dirt or debris. (Note: always wear
goggles and gloves and keep nozzles pointing away from body.)

2. Damaged piston/rings - always check the cylinders for wear and damage. If
the pistons need replacing, a rebore is almost certainly needed as well.3.
Badly worn crankshaft shell bearings - if the crankshaft is badly scored it must
be reground to the next undersize. However, just as important are the con

rod and main bearing housings that the shell bearings fit into. These are often

overlooked and any wear or distortion in these areas will cause premature
engine failure. Cleaning should include the removal of all oil gallery plugs to
enable thorough cleansing with special brushes (see tool section).

Many parts can be re-used during the rebuild but the following items should
always be replaced:

¢ All gaskets and seals

¢ Timing belts or chains

¢ Timing belt / chain tensioners

o All major fastenings including cylinder head, con rod and flywheel bolts

e Shell bearings

e Piston rings

¢ Oil Pump drives

the answer.
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ENGINETECHTALK

Engine Preparation (continued)

We will now discuss what modifications can be carried out to increase engine
performance and some of the pitfalls to watch out for. We shall assume that any
remedial work to restore these components to their original specification has been
carried out.

Cylinder Heads: Arguably the most complex and important engine component
especially when it comes to modification work. If a road stage cam kit is being fitted
it will usually involve fitting the heavy duty valve springs.

Always refer to the manufacturers fitting guide and check the valve spring fitted
length - the valve spring seats in the cylinder head should be machined if there is not
enough clearance. New tappets/followers must always be fitted when installing a
new camshaft. If you have an older engine which is not suitable for running on
unleaded fuel, now is a good time to consider having hardened exhaust valve seats
fitted. Any higher stages of tune will usually involve fettling around the ports and
chambers to accommodate larger valves and the fitment of specialist high performance
parts e.g. 214N valves, bronze valve guides, heavy duty valve springs, etc. This type
of work is best left to the experts and Burton Power can offer our customers a full
range of cylinder head modification services including unleaded conversions. Finally,
a check on the matching of the inlet and exhaust manifold to the cylinder head ports
should be carried out. The exhaust manifold ports should always be LARGER than the
cylinder head ports to prevent the build up of any turbulence or back pressure. The
inlet manifold ports should be slightly smaller than the cylinder head ports or,
preferably, matched and dowelled by a specialist. Finally, remember to check that the
manifold gaskets do not mask any areas around the cylinder head ports. Large bore
gaskets are available for the popular engine types (see our Tech-Tip on page 42).

BOTTOM END

The two most important criteria for this area of engine tuning are strength and weight.
For the more moderate stages of tune most of the standard parts can be used.

Cylinder Block

Most standard blocks are strong enough to withstand at least a 50% increase in
power or more. Problems usually arise because machining has compromised
their structural strength. The two main areas for this are the cylinder bores and
the top face. Excessive machining of either of these will result in piston ring
blow-by and/or head sealing problems. As a general rule most cylinder blocks
will overbore safely to +1mm (.040") and many are OK up to +2mm (.080") - this
will give a very useable increase in capacity and power. Exceeding these limits
however will greatly increase the risk of cylinder bore distortion and piston ring
blow-by. ‘Decking’ the top face to improve compression ratio and combustion
(squish) usually involves machining no more than .5 to Tmm from the block face
and this should have no detrimental effect. However if the block face thickness
is reduced to excess this may cause irreversible gasket sealing problems. It
should also be noted that excessive machining of the cylinder head and/or block
face on OHC type engines might result in inadequate tensioning of the timing
belt or chain. For some full race applications the main bearing caps will need
replacing for stronger steel items. These cannot be supplied as direct
replacement parts and will require in-line boring to the cylinder block.

Crankshaft & Con Rods
These will be OK for most stages of tune provided they are structurally sound.

Crack testing is advisable for any serious tuning especially if the components
are second-hand and of an unknown source. Apart from conforming to original

ENGINE COMPONENTS

could cause stress raisers which, in turn could propagate into a crack at some
later stage. Pay particular attention to the fillet radii on the crankshaft journals
and have these polished and rolled if necessary. Check the outside faces of
the con rod beams and polish out any flaws. The con rod cap should also be
inspected around the fixing points - these areas should also be smoothed and
radiused. Certain types of crankshafts and rods can have additional heat or
surface treatment to enhance their durability. Nitro-carburising of some
crankshafts and shot peening con rods can be beneficial if carried out under
strictly controlled conditions. Wherever possible fit heavy duty shell bearings
- preferably lead indium or lead copper if available.

Pistons

With the exception of turbo-charged engines most production engines are
fitted with cast alloy pistons which are quite adequate for most of the moderate
stages of tune. The problem arises when compression ratios are raised to a
point where detonation becomes unavoidable and forged pistons must be
fitted. Since many other factors are involved, this critical ratio is not the same
for every engine. Assuming the fuelling and ignition are set correctly, then
10.5:1 is generally acknowledged as the very maximum for a good quality cast
piston, and even then, you must accept a substantial reduction in its service life.
Due to the complex shape of the pistons and their very fine machined tolerances,
any additional machining should be carried out by a specialist. Pistons should
always be replaced in matched sets but if you are replacing only one or two then
do make sure they are match balanced before assembly.

Flywheel

Apart from being a handy place to fit a clutch and starter ring gear, the
flywheel's primary function is to smooth out the transmission of power from
the crankshaft and for this you require mass (weight). The problem here is
that this weight acts as a resistance to, as well as a store for, the energy
produced by the engine. Lightening the flywheel will improve the engine’s
response to throttle openings but not the actual power output. Unless the
flywheel is abnormally heavy we do not recommend flywheel lightening for

road stages of tune.
= F a3
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BOTTOM END

Flywheel (continued)

The slight loss of low speed torque and flexibility resulting from the tuning
modifications carried out, can be greatly exacerbated by a lightweight flywheel.
However, for all serious tuning a lightweight flywheel is essential. Standard
cast iron flywheels can be lightened but there is always a risk of them
exploding if too much material is removed from critical areas. The rule here is
not to be over-ambitious when machining weight from a standard flywheel - it
isn't worth the risk! The safe answer is to buy a steel flywheel which are
available for most popular engine / clutch formats. The final point on flywheels
is to make sure it is firmly secured to the crankshaft. Always fit new HT bolts
and always double check that they have been torqued correctly. If engine
speeds in excess of 7500rpm are anticipated then, wherever possible, the
flywheel and crankshaft should also be double dowelled for extra security.

Clutch

Original equipment clutches should cope with moderate power increases (15-
20%) but if the standard clutch needs replacing then it would make sense to fit
an uprated item. For road car conversions it should be noted that clutch pedal
pressures will increase when fitting a stronger clutch. For competition
applications a wide range of single, twin and triple plate clutches are available
together with the special flywheels required to mount them.

Once all these components have been sorted they should be balanced. This will
provide for a smoother more reliable engine, especially at high revs, by eliminating
any vibration caused by unequal balance. We can provide a full balancing service
for all engine types, including Vs.

Lubrication Systems

All production engines employ a wet sump system where the oil lies in a
reservoir or sump below the crankshaft. This system works fine for most
applications but the following points should be observed. High pressure pumps

the engine, especially during heavy load condition.

High capacity pumps (which are also high pressure) are designed to cope with
the higher flow demands of engines fitted with ancillary equipment such as oil
coolers. For mild stages of tune the standard pump is quite adequate providing
it is functioning efficiently. One of the most important areas to watch is the
condition of the oil pump drive gear or shaft (sometimes referred to as the quill).
These components (especially the quills) should always be replaced with an
original equipment new part.

J/

ENGINE REBUILD

We offer full engine build and dyno facilities to all specifications from standard to full race.
For those who wish to build their own engines, the following bullet points highlight
important procedures during the re-assembly of a modified engine:

1. THOROUGHLY clean and check ALL parts - your engine’s worst enemy is dirt, and
even new parts may need cleaning. This includes the head and block and all oil galleries.

2. ALWAYS fit new high quality gaskets and seals and ensure all shafts and mating surfaces
are free from burrs and defects. Use correct sealants or lubricants where necessary.

3. LIBERALLY oil all internal parts during assembly. Use the special assembly lube or
gear oil on cam lobes and tappet faces.

4. ALWAYS replace cam followers when fitting a new camshaft.

5. ALWAYS replace con rod, flywheel and cylinder head stretch bolts. All other
fastenings should be checked for wear or damage and replaced as necessary. For
high spec. engines, race quality fastenings are available for most applications.

6. CLEAN all threads and fastenings prior to fitment and use a good quality torque wrench
on all critical components. Apply an anti-seize lubricant to all cylinder head fixings.

7. IF you are fitting high lift cams, special pistons, or large valve heads, always carry
out a dummy engine build and check valve to piston/block clearances. Machine
piston crowns/valve pockets or block face as necessary.

8. INCORRECT cam timing can severely reduce the power output so do not overlook this
important area during assembly. Use adjustable cam pulleys or sprockets where available.

. CHOOSE compatible parts for your specific conversion. A full race spec. head will
be next to useless if fitted to a mild road stage engine. Modified camshafts and
cylinder heads in particular should be chosen with care.

10.UNLESS you know what you are doing, avoid over-lightening components. Reducing
the weight of some parts may also reduce their strength to a critical level.

11. ALWAYS have the engine assembly balanced - it will make a lot of difference to the
smoothness and help maintain optimum reliability.

12.DON'T forget the clutch - depending on the power increase, a suitable heavy duty
or competition clutch assembly will be required.
13.0IL and FILTER - the importance of using the correct specification of oil cannot be
overstated. (Please refer to our article on page 148).
Most engine modifications should be followed up with a professional engine tune. Apart
from emissions, the correct ignition timing and fuelling is paramount if you want the
best return for all the expense and effort you have put in. Get these important settings
wrong and you may loose more than just a bit of power. Over-fuelling (rich mixture) can
result in excessive piston, ring and bore wear. Under fuelling (weak mixture) or retarded
ignition can cause overheating problems. An ignition set with too much advance is likely
to induce detonation or ‘pinking” which, if left uncorrected, can shatter pistons and place
excessive loads on the bottom end.

You have been warned!

Lastly, please check that your suspension and braking systems are adequate for the
power increase you have achieved. A full range of optional equipment can be found
further on in this catalogue.
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Crankcase

Good ‘engine breathing’ is usually associated
with efficient intake systems e.g. high flow air
filter, a well designed manifold, etc. However,
efficient ‘crankcase breathing’ is an equally
important function of any engine.

Even in a new engine, the combustion pressure
will inevitably pass the piston rings into the
crankcase. If an engine's breathing system
should become blocked or restricted, the
crankcase will pressurise causing any one or
more of the following problems:

1) The oil/air mix will force its way out through
any other convenient exit e.g. oil seals, dip
stick, filler cap, etc.

2) The efficiency of the oil control rings will be
reduced creating increased oil consumption.

3) Impurities such as water vapour and acids
(by products of combustion) will build up
and contaminate the oil causing sludging and
increased engine wear.

4) The adverse affect on the air/fuel mixture will
result in starting problems and rough idling
conditions.

b) As a consequence of the weakened fuel
charge, detonation or ‘pinking” will ensue.

To compensate, the ignition will need retarding
resulting in further power loss.

High Performance Engines

For all moderate stages of engine tune, the
standard PCV system should cope with the
increase in engine power whilst continuing to
control the emissions from the crankcase.

However, even on a fairly new car, the system
should be thoroughly checked and any suspect
valves, hoses, etc. replaced.

It must also be borne in mind that, on all
management controlled engines, any alteration
to the system may upset the sensor readings and
thus create further problems (including MOT test
failure on emission levels!).

For most motorsport applications and the
more radical stages of engine tune, alternative
provisions for engine ventilation will almost
certainly have to be made.

With higher combustion pressures, higher oil
pressures and higher engine speeds, the demand
for adequate crankcase ventilation will also be
high. This situation is further aggravated by the
radical cam profiles used, which will drastically
reduce the available vacuum required to purge
the crankcase.

However, before you rush out to buy the biggest
size breather pipe kit you can lay your hands on,
many other factors need to be taken into account
and the following points should be observed:

1) On ‘wet sump’ engines the sump must never
be overfilled and it should be properly baffled
to minimise oil surge. If the crank and rods are
allowed to plunge through an oil bath at every
revolution, apart from the drag and power loss
factor, it will also create an even greater volume
of oil spray to contend with. This will result in oil
loss through the breather system and also past
the oil control rings, the latter causing further
problems e.g. plug fouling, power loss, etc.

2) Any filler or breather aperture should be baffled,
especially if it is above or adjacent to rotating parts.

As an example many filler caps on OHC engines
are directly above the camshaft lobes which,
when rotating at speed, will flick the oil with such
force that a considerable amount can be lost up
the breather pipe (see figure 2).

N.B. Always consider this factor when deciding
where to drill a cam / valve cover to locate a
breather take-off union.
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ENGINE BREATHING SYSTEMS

Positive Crankshaft Ventilation (PCV)

&

Prior to 1963 most vehicle engines
vented their vapours and oil deposits to
atmosphere and the road surface! With
increasing environmental pressures
Positive Crankshaft Ventilation was
introduced whereby the crankcase
vapours were drawn up into the inlet
manifold and, along with the air/fuel
mixture, burned up in the combustion
chambers.

TO PCV VALVE
(Post 63)

(Pre '63)

To enable this system to work safely
and efficiently the ventilation from
the crankcase is controlled via a PCV

TRAP AND

TO ATMOSPHERE |

of crankcase vapours into the
combustion chambers should
not affect performance. The
PCV valve also acts as a flame
trap. In the event of a backfire,
the resulting pressure through
the inlet manifold will force the
plunger back into the closed
position, thus preventing an
explosion of the vapours in the
crankcase. Various PCV systems
are in use but they all function in
essentially the same way. Earlier
systems were known as ‘open’

" oI DEPOSITS
FOULING PLUG

IMPAIRS
OIL RING
EFFICIENCY

CRANKCASE
PRESSURE

valve. To avoid upsetting the fuel/air 2 )
mixture, the PCV valve must regulate D’L’M"“R”fi SLUDGE FORMATION systems that still allowed some
the evacuation of these blow-by gases . A vapours To vent tc? atmos’phere
and vapours (which will be minimal at via the filler cap. ‘Closed’ PCV
idling speed but will intensify as engine @;ED system: have been tf;]e ntz)rmtf;)r
speed is increased).  Since manifold some timeé now, wherepy the
vacuum is highest at low engine n;gfaﬁz’;i:ﬂi::’iE o-2 flller caps are noF vented(an‘d arr
cross section) - is recirculated via the air filter.

speeds, the PCV plunger will be drawn

forward to a position that will restrict

crankcase ventilation to a minimum thus ensuring
no unsettlement of the air/fuel mixture. As engine
speeds are increased the manifold vacuum will drop
thus reducing the pull” on the plunger which will slide
back to a midway position allowing a greater flow rate
from the crankcase. Since the engine demands more
air/fuel mixture at high engine speeds, the escalation

3) If the crankcase is to be vented via the inlet manifold
this should only be considered where a mixing
(plenum) chamber exists. Under no circumstances
should any type of breather union be connected
to a manifold port dedicated to a single cylinder.
Breather unions can also be connected to an air
box but this may exacerbate filter clogging and
necessitate regular cleaning of the filter(s). Small
replacement 'K&N' type performance filters
(carburettor models) are not suitable for this type
of conversion. For optimum efficiency a PCV valve
should be fitted (see figure 1).

To eliminate any charge contamination and
subsequent power loss, most highly modified
engines should vent via an isolated catch tank, which
will also act as a collector for any oil lost. These tanks
should have a minimum 1 litre capacity, 2 top inlet
connections

(1 crankcase vent and 1 valve/cam cover vent), a sight
gauge (to indicate the level of any oil inside) and a
bottom plug or tap to allow the oil to be drained off
when necessary.

To avoid frequent inspection and draining of the oil
level in the catch tank, an automatic drain back into
the sump can be improvised as shown. The vent
outlet can be recirculated through the intake system
or left to vent to atmosphere via a suitable filter, the
latter being the more popular option.

On dry sump systems (see diagram on page 36), the
scavenging action of the pump should evacuate any
excess blow by gases in the crankcase and, in an ideal
situation, maintain pressures at or below 2 inches of
water.

Depending on the practicalities of individual engine
types and installations, both ‘open’ and ‘closed’
systems can be adopted with some tuners preferring
the closed system. Providing a closed system
(incorporating a PCV or similar check valve between
the engine and oil tank) can be seen to function
efficiently, it can offer added benefits.

The closed system allows the scavenge pump to reduce
crankcase pressures to a minimum, in some cases as
low as zero or even a slight vacuum. In such situations
a small bhp gain is achieved by eliminating combustion
chamber contamination and reducing any residual oil
drag (clinging to crank, rods, etc.) to a bare minimum.

Further information on lubrication and dry sump
systems can be found on pages 36-38.

Left unchecked over a period of
time a PCV system will deteriorate and may cause
major engine problems as outlined above. Regular
maintenance is essential with some manufacturers
recommending the renewal of the PCV valve at
every major service interval.

6011482 £18.59
6011482GR £1.99

PCV valve with straight outlet
Grommet for above
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1) Vent to atmosphere via breather filter or
return to intake system via PCV valve

Filler Cap incorporating hose connection
Alternative outlet via fitted union

Internal baffle plate

Drain tap/plug (alternative option)
Connection from crankcase breather outlet
Drain back to sump
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Kent Pre X/Flow

This engine is easily determined from the Ford
‘Crossflow’ by the type of head since the carburettor
and the exhaust are both on the right hand side of the
engine.

The Pre-X/Flow, first fitted to the 107E Prefect and
105E Anglia in 1959, replaced the previous side-valve
units and was initially available in sizes, 997, 1198, 1340
and eventually 1498cc. You'll find them in Anglias, Mk1
and early Mk2 Cortinas, Corsairs and Classics.

The small capacity engines — up to 1340cc had a three-
bearing crank (hollow at first, but changed to a solid
casting for later production engines) whereas the 1500
introduced in the Cortina (including the GT) had a five-
bearing crank and is therefore most desirable.

1967 saw the introduction of the Mk2 Cortina and
early versions had the most desirable Pre-X/Flow with
proper engine seals rather than rope type seal. The
1500 Pre-X/Flow also provided the base for the Lotus
g Twin Cam, where selected blocks were bored to larger
capacity. The Mk2 Cortina saw the L-block, which is
cast with thicker walls and is ideal for large capacity
Pre-X/Flows —it's quite rare now though!

All engines except the 1500GT had a single choke
carburettor — either Zenith or Solex whereas the GT had
a 28/36 DCD Weber.

It is quite easy to tune a Pre-X/Flow to GT spec using
either the GT carb or the twin choke from a X/Flow,
which is slightly larger. GTs also had a tubular exhaust
manifold plus a longer duration/higher lift cam, which
is similar to a Kent Cams BCF1. You should see around
80bhp from this, a bit more with balancing.

The Pre-X/Flow suits the old Cosworth A-Series of
cam profiles with their gentler ramp angles and lower
lift compared to the X/Flow derived Kent Cams series,
which are high-lift, low duration.

These engines are very sensitive to compression and
you need to match the CR with the cam — the longer
the duration, the more static compression you need.
Therefore, you need to match the stage of head with
cam combination. Plus, you need to check which head
you have because there are many types - ideally, start
with a 1500.

Pre-X/Flow heads can be modified but to special order
only and all can be ordered with unleaded seats. At this
point it's best to uprate the standard rocker gear to steel
since it is especially weak.

A Stage 1 on top of the GT/A2 cam should approach
100bhp with a twin choke, whereas an A3 cam with
standard pistons, twin 40s and a 4-branch can push out
120bhp. You really need in excess of 10:1 with an A6,
which really means forged pistons, a big valve head and
ideally 11.5:1.

We stock Accralite pistons for this combination in bore
sizes of 82.5mm and 83.5mm. Most 1500 blocks will
take this, meaning you should see 135-140bhp from
4000-7500 rpm. Combine this with Lotus 125E rods -
again available from stock, plus 711M type mains caps
— however, our steel ones make more economic sense
since the block will need line boring to make them fit.

The induction needs swapping above 110-115bhp to a
pair of 40 DCOEs, which are the ideal carburettor for
this engine — larger chokes tend to slow the gas speed
down too much.

Around an A8 cam and the engine will be well past its
7500 rev limit with the aforementioned bottom end
strengthening too. So, we stock a large range of steel
components to suit such applications.

The stronger Lotus crank will fit the Pre-X/Flow although
the block will need relieving slightly to accomodate the
larger counterbalance webs. Really this is racetrack only
stuff, with power around 150bhp+ from 13:1, plus a big
valve head and revs in excess of 8,000!

ENGINE COMPONENTS
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This engine was introduced in the Ford Mk2 Cortina and differs from
the earlier units by having the carb on the left and the exhaust on
the right - hence, ‘crossflow.” They also varied from Pre-X/Flows in
that the combustion chamber was shifted from the head to the bowl
of the piston and were know as BIP engines (Bowl In Piston). Early
heads also feature a small combustion chamber in the head too.

Early blocks bore the casting marks 681F and capacities you'll find
are, 940, 1098, 1298 and 1599. You'll find a X/Flow fitted to Mk1/2
Escorts, Mk2/3 Cortinas, Mk1/2 Capris plus late Transits. Most cars
came with a single choke Ford IV carb although the 1.3 and 1.6 GT
models had a 32/36 DGV Weber twin choke. 1970 saw the big
change to the thicker-walled 711M block with square mains caps,
large diameter followers, wider cam lobes and modified crank seal.
Also, the head was now completely flat.

There are two main capacities of 711M, determined by block height
—the 1600 is 7/16" taller and you can see the difference between
it and the 1300 by the space between the water pump and head.
Also, the 1300 has 711M 6015 AA cast in the side whereas the 1600
ends in BA. The engine was also fitted to 1.3 and 1.6 Mk1 Fiestas in
the 80's with a 771M casting. These feature no side engine mounts
plus a shortened water pump and timing chain/crank area.

There is also a South African version of the block with AX cast on
the side. This is a thick walled heavy duty block originally intended
for turbo charging and features an extra casting on the lower
exhaust side of the block for an oil return. These are the ideal blocks
to have for a big power build. A brand new Ford Racing production
casting of the 711M block is now available, details of which can be
found on page 18.

The final versions, OHV, HCS and Endura are similar but shorter
versions and share very few if any inter-changeable parts
and reverted back to the original pre-X/flow design of a three
bearing crank.

Kents are quite easy to tune to GT spec, which usually means the
higgest capacity block, slightly bigger valves (usually taken care of
with a performance head), GT cam/A1, free flow exhaust and twin
choke Weber - you should see around 80-90bhp. Switch to a Kent
BCF2 or a 224 and you'll be approaching 110bhp. For all builds we
would recommend ARP rod bolts and replacement of the front pulley
for a one piece steel item. The valve train should be strengthened
with steel posts, spacers and rocker shaft to cope with the additional
stresses caused by high lift cams, HD valve springs and higher
revs. A double timing chain kit should also be fitted for the same
reasons. Performance heads are available in both iron and brand new
aluminium and all can be ordered with unleaded seats.

You can use the old Cosworth A-series cam profiles too, which are
long duration and lower lift. However the current Kent Cams, high
lift and short duration type are friendlier on emissions with less lobe
overlap resulting in reduced un-burnt fuel down the exhaust.

Add a stage 2 head and Kent 224 and you'll be pushing 115bhp
although the favourite X/Flow cam is the 234 for 118-120bhp. You
should get this with a re-jetted twin choke although twin 40 DCOE
Webers would be better. This is an all round great cam and engine
spec for the road.

A 244 cam and stage 3 head results in 135-145bhp, although, these
figures are best achieved with a recommended maximum 83.5mm
bore and forged Accralite pistons, giving 1700cc. There is a cheaper
option in that the compression can be raised using modified 1300
pistons in the 1600 engine, giving a ratio of around 10.3:1. Capacity
is easily increased with cast pistons available up to +0.090"
oversize which will give 1696c¢c.

40 DCOEs tend to be on their maximum choke sizes at this stage so
many switch to 45s. However this does result in lower gas speed
and less low down torque, which is important on the road. All side
draughts need a side exit distributor cap (available for Lucas and
Bosch distributors) to clear the inlet manifold and for convenience
it's best to fit an electronic ignition kit such as an Aldon Ignitor or
Lumenition. For a complete ignition solution, our constant energy,
non-vacuum modified Bosch distributor and coil kit is ideal for
most modified engines. We can also supply full throttle body
distributorless coil pack based systems for the ultimate power and
drivability.

This is about as far as you want to go on the road since you'll be
stretching the 7500-8000rpm limit of the crank. After this and you'll
ideally need steel components, which we have a superb range
including cranks, rods, flywheels and forged pistons. To complement
these we also have full-race spec heads to take the Kent as far as
possible on the race track - currently that's about 185bhp+.

Prices on these pages are SUBJECT TO CHANGE - Please ALWAYS check the latest prices within the website shopping cart BEFORE confirming your order.

SOHC Pinto

Introduced in 1970, the Pinto was one of the first production
engines to carry the cam on top of the head, driven by a toothed
belt. There are two main versions - Cortina/RS2000 and Sierra.
The latter was mostly unleaded.

The Pinto was manufactured in Cologne and was naturally
fitted to many German cars such as the Taunus, including the
1293cc version also fitted to early Sierras. The most common to
us are the 1593 and 1993cc derivatives. A 1796cc version was
introduced in mid-life Sierras and an E-Max 1.6, introduced in
1984, sharing the 2.0 litre rods.

You're likely to find a Pinto in Mk3-5 Cortinas, Capris, Mk1/2
Escorts, Granadas and Transits. All these applications have a rear-
bow! sump with the RS2000s being alloy. However front bowl
sumps were used in the North American Pinto car (from which the
engine got its nickname) and a fabricated front bowl sump will be
required to fit this engine into cars such as Anglias and Cortinas.

Cam geometry can be a problem so it's recommended to
use a complete kit to ensure components match, such as the
ones we stock by Kent. The non 2 litre engines are particularly
troublesome in this area so we wouldn't recommend fitting
anything more than a base, mild/fast road cam in these. A new
spray bar is also valuable insurance on any engine.

As usual, the 2 litre is the tuner's favourite with the 205
"Injection’ block being the most suitable base - these are better
at taking the maximum re-bore of 93mm and are most suited to
2.1 litre conversions. Cortina blocks usually have the capacity in
small numbers on the side - 16 and 20 respectively. Later Sierra
blocks have 165, 185 and 205. The early Cosworth YB also used
a 'selected’ 205 block. For the ultimate build, new alloy blocks
are now also available.

It is fairly common to use 2.8 V6 pistons coupled with a 93mm
bore but traditionally, machining is involved - the block needs
decking, whilst the rods need the small ends narrowing. We
stock Accralites especially for this purpose, which removes the
need for additional machining.

Skimming can raise compression to a 10.5:1 maximum and
beyond this you'll need forged pistons, to a safe 12.0:1. It is best
to check the size of the combustion chamber on any used head
by having it cc'd first. This not only guarantees the compression
but can also help with checking the valve to piston clearance too,
which can be an issue with previously skimmed heads.

The Pinto’s crank is able to out-rev the rods, which can be a weak
link — 7500 is the absolute maximum we would recommend,
although this really only applies to the later wider injection rods,
which are stronger than the early type. The 2 litre heads have >
massive ports to start with so good gains can be had by merely
fitting a Kent FR32. Even the best standard Pinto carb a 32/36
DGAV twin choke, is enough to power the engine to 135bhp.
Our Stage 1 heads, suitably set up, will reach these levels and
feature proper valve guides in place of the standard cast-in type
and raised compression. All our heads can be ordered ready
converted to run on unleaded fuel.

After this level, the next step is side draughts and it's best to
go straight to 45 DCOEs since the inlet ports are huge. 44 IDF
down draughts are a good alternative, but they are much more
expensive. Alternately replacement injection throttle body kits
have been recently updated by Jenvey and Omex for those
wishing to adopt a more modern solution to the engine's fuelling
requirements. Add a Kent FR33 and our stage 2 head and you
should see 150-155bhp. Beyond this and you're into fast road
bordering on race, which means, depending on carb size - 48s
and even 50s - you should be seeing an easy 185-200bhp, plus.

At this level, we would only recommend steel components
for reliability because youre on the limit of standard type
components. We stock Farndon Cosworth YB cranks for this
purpose, which is essentially the same except that it carries a 9
bolt flywheel fixing instead of the standard Pinto bolt pattern. We
also stock special Pinto 9 bolt flywheels to match. However, on
this point, if you use a Pinto crank it is advisable to have it double-
dowelled for safety - it can shear! We also stock std length steel
H-section conrods to match this crank. For an ultimate revving
engine, we now stock short pistons and matching long rods
which totally transforms the engine's response. A great engine
with loads of potential.




The name Zetec is pretty confusing because it's now
used by Ford as a badge on the back to describe a level
of trim. On top of this, there's a smaller capacity Zetec
- described elsewhere - plus, late Zetecs were made to
look like the latest Duratecs.

Early, 'Silver Top' engines (with an aluminium cam
cover) were fitted to Escorts from 1991 onwards, late
Fiesta Mk3s and then the Mondeo. These early units
were known as Zeta (only becoming Zetec in 1993).
The unit evolved into the Black Top unit (with a plastic
cam cover) with the Escort phased out and Focus
introduction. These later engines have longer rods and
lower piston crowns, mechanical rather than hydraulic
lifters plus the distinctive black cam cover.

Initially, there were 90, 105 and 115bhp 1800cc Escort
versions with 115 and 130bhp, 2 litre Mondeo units
too. There were also 130bhp RS1800 Fiesta/XR3i
variations with revised cams and re-mapped ECU's.
The hottest n/a version was the ST170 with solid lifters,
steel rods, waisted valves and variable valve timing
(VVT). The motor went on to power the Focus RS but in
turbocharged form. Both the ST and RS engines were
confusingly re-badged as a Duratec. As far as tuning
goes, it's simple to bring an 1800 up to RS1800 spec
with Ford cams or Kent FZ1802 cams - you would need
a 130bhp ECU though, or aftermarket re-mapping.
A power boost valve will help eliminate the flat spot
between 3,300-3,500rpm.

You can actually use the standard injection combined
with a new Weber Alpha kit that works with the OE
inlet manifold. Fitments are for the silver top 1800s, and
both silver and black top 2.0 engines. Power achieved
is, approx 150bhp for a 1.8 130PS and 160bhp for the
2.0. However, these are really the limit of the standard
induction and further increases are not possible, unlike
their other kits. It has to be said that although these kits
have been developed for the kit car market, we do not
see any reason why they can't be fitted to a FWD Zetec
engined car. Webcon cannot confirm fitment but like us
believe it should work.

If you want to go beyond the range of the standard
induction though, we can supply a Weber Alpha kit,
which replaces the system altogether and is incredibly
comprehensive - all is there for you to bolt it straight on,
including manifold, linkage, even air filters. On an 1800
130PS engine, you should see 155bhp and 165 on a 2 litre.

Either of these two systems will provide enough fuelling
for plenty of future modifications. Fit one of our stage 1
heads plus a pair of Kent FZ2002 cams and you should
see power around 185bhp. If you want to go beyond
this ‘Fast Road’ stage then you'll need our Stage 2
heads which feature a larger inlet valves.

The Kent FZ2026 cams will give you between 200-
240bhp depending on stage of head, coupled with
48mm throttle bodies. However, at this stage,
you'll need larger followers machined and installed,
otherwise the cam lobe won't be completely ‘seen’ by
the follower. We'd also recommend a capacity increase
to 2.1 litres, with an 86mm bore plus our Accralite
pistons. The standard crank is very strong but around
these levels we'd encourage the switch to steel along
with our Farndon H-section rods.

The Zetec E is also a popular swap into a classic Ford
usually requiring turning round to rear wheel drive
format. We can supply all the parts you need to do this
including the water rail manifold, which re-locates the
thermostat housing, thus providing bulkhead clearance.
In addition, we have access to engine mounts for Mk1
and 2 Escorts, correct orientation sumps, exhausts and
everything you need to give your classic, modern 16
valve power.

This is the current exciting power unit used by Ford and
looks very much like the Zetec — especially when that
engine’s badged as such! But there are big differences
- the engine has chain-driven cams as opposed to
the Zetec's belt, plus the induction and exhausts are
respectively on the opposite sides.

You'll find this Mazda/Ford designed unit in Mondeos
from 2001, plus the current Focus and Fiesta ST150.
Original capacities are 1.8, 2.0 and 2.3 litre, and more
recently a 2.5 litre has been added to the range. The
engine features an alloy block and head plus some clever
technology straight from the race track. The crank sits up
inside the block and is held in place and braced at the
same time, with an aluminium girdle. Oil drain galleries
run down the side of the block directing the returning oil
away from the crank thus not slowing it down. The crank
main craddle also acts like a crank web scraper!

The crank is strong but the rods and pistons aren't
necessarily so. They owe their appearance to proper race
items but in truth, the ultra-slim skirted pistons are cast
rather than forged. The rods are a touch boxy although
they're svelte. The combination though results in a free-
revving assembly ideal for controlling emissions - it spins
up quickly thus negating the need to use up fuel doing so.
Unlike the Zetec, the head has big ports and very large
valves again adding to its well-breathing/low emissions
status.

What this means to us is it doesn't take much to tune the
Duratec to around 200bhp, at which point, you need to
switch the rods and pistons to more reliable components.
We already stock Forged Accralite pistons and H-section
Farndon steel rods for such conversions. We also keyway
the crank for all our engine builds as you cannot rely on
the standard friction washer setup that Fords use. When
the crank pulley slips, it's valve to piston contact time
causing a lot of damage.

To see increases from standard power however, it is
necessary to perform an induction change, preferably
to throttle bodies although a manifold is available for
DCOE side-draughts. We list the Weber Alpha and Omex
throttle body kits as well as Cosworth and Titan throttle
body assemblies which should cover most requirements
for induction.

The Duratec is currently a very popular choice in kit cars,
where it completely transforms the car into a reliable road
rocket with the best modern engine combination. In this
format though, it needs turning round to rear-wheel drive.
Like the components we offer for the Zetec, we also do a
full range for this engine too, including re-directing water
manifolds, sumps and bellhousings to adapt the engine to
a Ford type RWD transmission - in standard form the unit
doesn't comply to the classic Ford bolt pattern.

We can also supply complete Duratecs fully built in house
and dyno tested. These are available in several levels of
tune ranging from a 195bhp full engine to a 300bhp 2ltr
unitl.

In addition we can supply plenty of parts to get the best
from the engine in whatever car it's fitted to — whether
that's the standard front wheel drive layout, as in the
Focus, Fiesta or Mondeo, where a Cosworth d-Power
Inlet manifold really makes the best from the standard
type induction. Or, you can replace the lot with a roller
barrel assembly, suitable for both front and rear wheel
drive — it really does depend how much power you want,
since there's loads for the asking.

Also it is possible to turbo this unit. The blocks are safe
up to 450 bhp 1!

An enormous range is now currently available for this
engine, which practically guarantees the power! This
engine is a very cost effective route to big bhp.

BDA/BDG 16v

Originally conceived by Mike Hall (Cosworth
Engineering) as a belt driven version of Cosworth's FVA
power plant, this engine is based on the Ford 1600 X/
Flow bottom end. It made its first appearance in the Mk1
Escort in 1970 and replaced the Lotus twin cam engine
as the new high performance engine for the Ford Rally
Sport models. During the early seventies Brian Hart
(amongst many others) developed this engine further
and his 87mm big bore alloy block version, giving an
increased capacity to 1840cc, was eventually adopted
by Ford and used to power the later RS1800 Escort.

The BDA and all its derivatives went on to dominate the
motorsport scene and even today, 30 years on, it is still
providing many winning cars with their power. At least
15 types have been produced ranging from the 1098cc
BDJ (150bhp) through to the 2 litre BDTE turbo version
(650bhp in full race trim) which was produced with a
slightly longer block to improve its structural strength.

Although the 1600 BDA was adapted from the 1600
push rod bottom end (the uprated 711M version)
only the block and the con rods are interchangeable.
However, a full range of specialist engine parts are still
available for this engine including forged pistons, steel
cranks/rods, steel flywheels, race clutches, camshafts,
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oversize valves, special valve train components, drive |

pulleys, gaskets, etc.

At Burtons we have identified the need to support our
customers with some of the major components which
are becoming difficult to source. Such parts include
cylinder blocks, cylinder heads, cam carriers, cam
covers, front covers and water pump assemblies.

Our knowledgeable staff will be happy to discuss any
aspect of tuning this unique engine.

Zetec SE/Sigma

The name of this engine will confuse everyone because
it's an example of Ford's multi-name units. It's title is
the Zetec SE but it's also been labelled as part of the

growing Duratec series of late, plus it's also called the |

Sigma as well. Not to mention that some refer to it as
the Yamaha engine. However, it has nothing in common
with any other Duratec or Zetec and no parts are
interchangeable — confused yet? Told you!

The engine is all aluminium and designed in partnership
with Yamaha. It is 16 valve and conforms to the current
trend of interference fit/no-engine keyways, just like
the Duratec 14. It also features a plastic inlet manifold,
variable valve timing in the 1.7, solid lifters, aluminium
girdle support unit incorporating the main bearing caps,
steel crank and powdered metal construction con rods.
Despite that almost worrying fact, they'll rev to around
8,000rpm. For these reasons, they are being increasingly
fitted in kit cars as a replacement for older engines.

Introduced in 1995, capacities available are from 1241cc
Fiesta Mk4, 1388, 1596¢c and 1.7 litre Puma format.
This engine also features variable valve timing but comes

in two main formats - regular 1700 Puma with 125bhp |

at 6,300rpm and Racing Puma at 155bhp at 6,000rpm.
The extra power is made in the tuned exhaust, different
induction, cams and timing, plus a different ECU map.

You can get reasonable gains from a standard 1.7 litre engine
(125bhp), certainly you can tune it close to Racing Puma
spec firstly with a better flowing exhaust, a pair of Kent cams
plus chip and air filter replacement/upgrades. This should
give another 25bhp but more is available with head work.

Standard valves sizes can be retained for all stages of
our performance heads. A raise on the standard CR
of 10:1 to 11.5:1 using forged pistons is beneficial for
competition use. Add a pair of performance Kent Cams
and a Jenvey throttle body system and you have a very
powerful 1.6 engine. As with the Duratec, we keyway
the cranks on all our engine builds to ensure that the
crank pulley stays where it should.

|l
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Lotus Twin Cam 8v

The stuff legends are made of, the Lotus TC was
THE engine of the Sixties, especially in cars such
as the Ford Mk1 Cortina plus the Anglia, which was
the first road-type car, albeit in prototype form, to
carry the motor. Images of Jim Clark belting round
a race track cocking a front wheel go hand in hand
with this unit.

There are basically two Ford-derived Twinks, the
Mk1 introduced in the Mk1 Cortina in 1963, and
Mkll, which was fitted in the Mkll Cortina Lotus
from March 1967 - this version was also fitted to
the 1968 Escort Twin Cam.

This is actually the better engine since it has a
purpose-cast Lotus block (identified with a large
L on the side but usually under an engine mount)
as opposed to a mere graded Cortina 1500 block.
As such, the engine was based on a Ford Pre-
Crossflow with a Harry Mundy-designed, twin cam
alloy head, with chain drive and eight valves.

Blocks were bored to 82.55mm from the Pre-
Crossflow’s standard 80.96mm - hence the Mk2
having a thicker casting to more reliably carry the
increased capacity that allowed 1558cc.

These engines also had square mains caps - the
same as 711M Crossflows, proper oil seals as
opposed to the Mk1's rope-type, plus, stronger
125E rods. The Mkll engine also had sleeved tappet
bores, better oil returns to the block, plus a 6-bolt
flywheel fixing in the crank, which supersedes the
earlier 4-bolt type.

In addition, you'll also find a Twink in Lotus Elans
and later Europas and it was also a standard fitment
in some Caterham Super 7s. Naturally, there were
several versions of these too. The Special Equipment
(S/E) with 115bhp was fitted to S2-S4s, whilst the
Elan Sprint received bigger valves (and has Big Valve
on the rocker cover), higher compression, better
cams and exhaust, resulting in 126bhp.

There is also a Stromberg - carbed engine, although
most had a Weber DCOE type manifold cast into
the head, which interchanges with the similar and
occasionally fitted, Dellorto side draught.

Twinks do have a reputation for water pump failure
but this is mostly due to the engine being left
standing for long periods - the pump goes dry and
rips the seal when it's turned over. We have re-
designed this area to incorporate a modular type
water pump so that it's easier to remove and replace.
We also offer the water pump housing in two heights
to suit standard or Crossflow based engines.

The latter is also a popular route for building a Twink
since L-blocks are becoming scarce. In addition,
the Crossflow block can be increased up to 1700cc
obviously giving a performance increase too. We
also stock the special spacing components required,
for this conversion.

More power is reasonably straightforward with
the engine responding well to head porting, cam
change and 45 DCOEs. A usable 140+bhp can be
achieved with the right cams and in full race trim
this engine can produce 185bhp + but these are all
steel screamers on 48 DCOE carbs.

ENGINE COMPONENTS

Due to the age of most head castings, we would
recommend getting the head checked over first.
We can advise on how suitable it is for further
improvements to be made.

We stock a whole range of replacement and
performance parts for this engine including
forged pistons, steel cranks/rods, steel flywheels,
camshafts, large valves, steel tappets and even
brand new cylinder heads!

020 8518 9192 WWW.BURTONPOWER.COM
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FORD ENGINETUNING GUIDE

Introduced in the front wheel drive Mk3 Escort in 1980, the
CVH has been available in both normally aspirated (N/A)
and turbo forms and it's been tuned to produce daft power
using both methods.

Most common capacities you'll find are 1117cc, 1296
and 1597. However, the 1300 was dropped in 1986 and
replaced with a 1392 (1400). This was also a significant
year since the oil pump system was revised for use in the
Mk4 Escort.

The only rear wheel drive version was available in the Sierra
in 1800cc format. Sierra engines were based on US-spec
1905cc units and share few components with the smaller
CVH engines. However, their thicker block was popular
with 1900cc conversions, particularly RS Turbos.

Cars you're likely to find a CVH fitted to are, Fiestas,
Escorts and the aforementioned Sierra. Early Mk5 Escorts
carried the engine but it was phased out in favour of the
Zetec. Ford's early range also included the very special
RS1600i, which differs from regular cars since it has fuel
injection, solid lifters, plenty of motorsport features and
the highest N/A power, 115bhp.

CVH stands for Compound Valve-angle Hemispherical and
as such featured a "Hemi' type combustion chamber. But,
there are differences because the later ‘Lean-Burn’ series
has a heart type chamber so you need to be sure which
one you've got — the only sure way is to take it off because
casting numbers can be misleading. Either head type can
be tuned although the "Hemi" will generally give the most
power. Your head will need inspecting since some feature
oversize cam bearings and lifter bores.

The combination of a Burton Stage 1 head and a Kent
CVH22, should release about 15bhp extra and you can
use the best standard type carb from the XR3/early XR2
(Weber 32/34 DFT) in conjunction.

These engines are very cam-timing sensitive and really do
need a vernier pulley to see the best. Stage 2 and a CVH
33 should see another 5-10bhp although you're best now
switching to twin choke Webers. Most common are DCOE
side draughts - either 40s or 45s for more top-end power.
However, these can cause space problems so the rarer
DCNF down drafts are more suitable.

The bottom end is pretty strong although there is a rev
limit of 6,000rpm but this is more to do with the lifters
rather than the rods - better bolts ensure they're safe
anyway. We'd recommend solid lifters beyond the limit
of 6,500rpm, which is when you really need to consider
forged pistons too.

Standard Mahle pistons will go to 10.2:1 by skimming the
head although this needs to be checked to avoid valve
contact. Accralites are recommended beyond this level
although these are to special order only.

At this stage we'd also recommend our Farndon H-section
rods and if you're really serious a steel crank as well —
however there are plenty of CVH engines racing with the
standard cast crank.

Turbo engines are reasonably simple to tune to around
180bhp, which is normally achieved with a Bayjoo
chip, -31 actuator, air filter and stainless exhaust. These
modifications will allow around 1BAR of boost. Beyond
this and you'll need a larger intercooler to drop charge
temperatures plus a hybrid turbo to hit 200bhp.

You'll get a touch over this with a Kent CVH34 cam as well
as reaching the limit on the standard pistons, for which we
stock Accralites to better handle boost pressures. These
come with finished crowns and a CR of 8.0:1 but can be
machined for lower compression ratio.

We also stock all you need to perform the ZVH bottom
end conversion, which will give you a 2.0 litre Zetec bottom
end and the potential to go beyond for true monster power.
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An incredibly famous engine, the Cosworth YB Turbo actually
began life in 1984 as a N/A Cosworth YAA concept. However,
the turbo version was launched in the 1986, 3 door Sierra with
204bhp. The infamous RS500 version of the same car followed
in 1987 with 225bhp, a bigger T4 turbo, eight injectors (only four
connected) and an engine designation of YBD.

Perhaps the most plentiful Sierra, the Sapphire hit the roads
between 1988-89 with a 4x4 version being produced from 1990-
92. The engine was subsequently available in two versions for
this latter car - The YBJ, which incorporated many of the RS500
motorsport type revisions, aplus the green cam covered YBG,
meant for the US emissions sensitive market. This had three
cats, closed loop lambda control and ran on 95 octane unleaded.

Finally the Escort Cosworth took over from 1992 with the big
turbo YBT engine, featuring a T34 and four wheel drive, whilst
the series came to a halt with the introduction of the T25, small
turbo Escort between 1994-96. This also featured Ford EEC IV
management, with wasted spark ignition, twin coils, a different
series of injectors and a unique black cam cover.

The most common engine is the original YBB (3 door and
2wd Sapphire), which can be easily tuned with chip and turbo
modifications to increase the boost level. However, the 4x4 head
is the ideal base since the early type has less water jackets and is
susceptible to blowing head gaskets with serious hikes in boost.

To begin with, you'll need to upgrade the actuator to -31 (dash 31)
type and upgrade the management chip to increase the fuel and
boost level too - this will typically be to around 270/280bhp. We
would recommend that you also fit a good stainless exhaust such
as our Mongoose range, plus a K&N filter. After that stage, you
need to swap the injectors for 803s - commonly known as Dark
Greens. To this you'll need a different chip again, plus a 3-BAR
MAP sensor to up the boost to 19 PSI (1.3 BAR) resulting in
approximately 320-330bhp. Beyond this level, we'd recommend
fitting a Group A or multi-shim head gasket and for extra security
in high-boost applications, and an ARP stud and nut kit.

However, around this level, the standard Garrett T3 turbo will
have reached its limit although there are now several paths
to take in turbo choice. These though are always a trade off
between turbo lag and driveability — hence why going straight to
a T4 isn't always a good move. Popular choice is to fit an Escort
T34 or a hybrid T3 along with a larger intercooler. T38s are also
available although these aren't an off-the-shelf Garrett unit and
are seen more as a hybrid. You should see power potential with
this to around 460bhp, whilst the T34 will give you power to
around 380bhp.

At this point - and especially if you want to use a T4 with power
potential to the touring car levels of 540bhp - the engine needs
to be purpose-built to suit. The reason is you'll need extra
head work in terms of porting, different cams (although BD14s
are the limit on the street), lower compression ratios and long
stud conversion. The trick is making the most of the unit whilst
producing power without huge amounts of lag. Once you get
to this stage, we can advise you on the best way forward,
depending on the type of engine you have.

A different route, and still popular way to tune the YB, is to
return it to the original N/A application, which involves raising the
compression. For this, we stock Accralite forged pistons to increase
the ratio to as much as 12.5:1 although they can be machined to
lower the CR since they have raised crowns for this purpose.

On top of this modification, the head needs the ports seriously
opening out and for ultimate horsepower applications, larger valves
installed. The cams too need swapping for non-turbo profiles
although they aren't designed to work with the standard YB
hydraulic lifters and therefore need converting to solid lifter type.

The bottom end is fine for this type of aspiration since the rods
and crank are both steel. We would recommend however, that
the rod bolts are upgraded for high-revving applications. For
ultimate power though, we also stock steel H-section rods and
we now have a long rod version of the pistons and also stock
the rods to free up the revving of this unit. Lastly, you will need
to swap the turbo inlet manifold for a twin DCOE type allowing
either 45/48 side draughts or throttle body fuel injection. In this
form, you should be able to achieve in excess of 225bhp+. We
can help with specifications or building a complete unit for you
if required.




EssexV4 /V6

Originally introduced in 1965 as a V4, the Essex was
available as 1663cc and 1996¢c. 1966 saw the introduction
of the V6, resulting in 2494cc and 2994cc. It was built at the
famous Ford foundry in Dagenham Essex until the early ‘80s
and that is the reason it was named the Essex. During the
original conception it was intended to be a diesel unit, hence
it's very robust design.

Although rated at 138bhp and 178ft Ib torque, many factory
built engines produced less power. However, the high torque
of the V6 would easily disguise any shortage of power.

During the '60s and '70s the Essex V6 3.0 was used in
many special applications by tuners such as Jeff Uren, Mike
Young, Broadspeed and Crayford who realised that when
modified correctly they could sustain good power and solid
reliability.

The engine most are concerned with is the Post-1970,
uprated V6 unit, which is very similar to the previous units
BUT, there are plenty of parts that aren't interchangeable.
So, be careful and make sure you have the correct engine
before you throw money at it.

Before considering any modifications you must address
the weak point of the engine, the OE camshaft fibre/nylon
timing gear. Although it worked well and kept the engine
quiet, they proved to be the Achilles heel of this engine due
to the fact that the nylon outer gear teeth would eventually
break up causing massive engine failure. This problem can
be easily eliminated by fitting a Burton all steel timing gear.

For advice on tuning the V6 engine, we will break it down
in to stages:

Stage 1: This consists of a replacement K&N or Pipercross
air filter, a fast road cam such as a VA19 or VA14 and light
head porting and skimming (Stage 1). This is also an ideal
time to have the heads converted to run unleaded fuel, as
none of the engines were fitted with unleaded valve seats.
An electronic ignition kit or complete modified distributor kit
is also a good fitment since the engine will now rev more
freely. These modifications should be based on a sound
bottom end and will push the standard V6 to a genuine 150-
155bhp.

Stage 2: Retaining the Weber 38 DGAS carb and using
Stage 2 heads with larger inlet valves and wilder cam such
as the VAG2, we can also decide to up the displacement
t0 3091cc (3.1) using Accralite forged +.060" pistons which
will also raise the compression ratio to a healthy 11.2:1. A
high pressure oil pump is essential to lubricate and cool the
engine at this point as engine temperatures will be raised
due to the increase in compression. Using a good ignition
set up with big bore manifolds, this should see the power
up to 175bhp.

Stage 3: At this point the Weber 38 DGAS will need to be
replaced. Initial choice would have been the Group 1 40DFI5
(now obsolete) or a 4 barrel Holley carb (manifolds are
difficult to source). The 4 barrel Holley seems to work better
on engines with up to 300 degrees cam duration. For the
ultimate carb setup (which is also conveniently available), we
have the triple 40 DCNF set up which provides the engine
with one choke per cylinder. Fuel consumption is obviously
compromised using any of these options but the rewards far
outweigh this. A pair of our Stage 3 unleaded heads along
with roller rockers on screw in rocker posts will aid with the
high lift and longer duration camshaft choices available (such
as VA9, V65 or V66). Using our Accralite +.060" pistons and
a high pressure oil pump as before, a full bottom end balance
and competition bolts is also essential. The above stage of
tune undertaken correctly will produce in excess of 200bhp
whilst still retaining good torque figures and still useable.

Full Race: Modifications as per Stage 3 but using our Full
Race heads with a wilder cam (such as V67 or VA10),
custom steel rods and crankshaft (with altered stroke and/
or rod lengths), increased compression ratio and the triple
Weber set up will see around 240bhp.

v
Originally known as the Taunus, this engine is now
more commonly known as the Cologne. There are
two major forms of Cologne V6 of true concern,
basically, the 2.8 and 2.9 series of engines. Both
of these have their roots in Germany - hence the
name! In that country, a V4 of the same format
was also produced in 1183cc, 1288, 1305, 1498
and 1699ccs. Their V6 series also included 1812cc,
1998, 2293, 2551 and 2792cc.

However, the engines that are really only used for
power are the UK-supplied versions, 2.3 litre and
the aforementioned 2.8 and 2.9.

The 2.3 and 2.8 are significantly different since they
feature Siamese ported heads, fibre-teeth cam
gear and shorter stroke. In contrast, the 2.9s cam is
chain driven in the opposite direction and features
3 port heads.

In practical terms, you either tune one engine or the
other — you can't fit 2.9 heads on a 2.8 because the
cam phasing is different amongst many other parts
— conversion is therefore very difficult.

However, you can fit the 2.9 crank in a 2.8 block
although the nose at the front will need machining
to accept the cam drive. Neither engine has
anything in common with the Essex type V6, which
this engine replaced for emissions reasons.

You are likely to find a 2.8 in Mkll Granadas, Capri 2.8
Injections and Sierra XR4i, whilst the 2.3 was fitted
again to Mkll Granadas, plus MkIV/V Cortinas. 1989
saw the switch to 2.9 for the new Mk3 Granadas,
whilst the 2.3 became the 2.4.

These engines were controlled by twin plenum
EFi with Ford EEC IV management. The previous
engines had Bosch K-Jet injection/carburettor.
However, early Mk3s were fitted with 2.8s along
with EFi. The 2.9 also formed the base for the 24
valve Cosworth 4 cam version fitted to the Scorpio.

These engines are very smooth and do rev well
although it's easy to over-rev them too. For this
reason most engines feature rev limiters although
the Capri's is safe to 6,000rpm. Since the con
rods are the weak link, HD ARP con rod bolts are
essential for over 6000 rpm. A con rod that has
been stress relieved and shot peened can rev
safely to 6500 rpm.

An electronic rev limiter is a must have for any engine
not fitted with one to prevent the consequences of
over-revving. 2.8s are better catered for in terms of
cams and heads. Our Stage 1 heads with a Kent
VB6T1 cam will give power to around 165bhp, whilst
Stage 2 or better still Stage 3 with bigger valves,
plus a V6T3 cam should see close on 200bhp.

We can do 2.9 litre heads to order and, coupled with
the relevant Kent cams, you should see at least 10
BHP up on the 2.8, all round. The most significant
improvement you'll see in this engine though is
torque — 2.9s behave much more like the old Essex.

Capacity can be increased with a Tmm overbore,
which is safe — you can go higher, but overheating is
risked beyond this. Use of our Accralite 94mm Pinto
pistons are popular in this application although they
do need machining to fit. We can supply Farndon
H-section steel rods to special order only.

As far as induction goes, the injection can be tuned
on the rolling road to cope, although plenty switch
to carbs, using the 2.3/2.8 carb inlet manifold.

Valencia HCS Endura

Although separate engines, these are all later versions
of the Kent and saw service mostly in Fiestas and the
later Ka.

The Valencia was a revised unit basically for use in the
Fiesta, used from 1976 to 1988 and available in 0.95,
1.1, 1.3 formats. It was also fitted to Mk3 Escorts and
to 1.3 Orions from 1986 onwards.

All engines are basically the same as Kent with the
fundamental difference of being shorter so most of
the components are not interchangeable. The engines
conform to the usual chain driven cam with pushrod
operation of the valve train.

All cranks runs in 3 bearings with the normal Kent type
split bearings, plus interference fit gudgeon pins on the
small ends. Most use either a Weber twin choke TLDM
carburettor or, single-point fuel injection.

A really useful component you can rob from the
Valencia engine is the electronic distributor, which will
fit a normal Crossflow with a touch of re-wiring. This
will suit a mild engine — anything else needs one of our
performance distributor or Ignitor kits.

The HCS - High Com pression Swirl — version came
after the Valencia and was used from 1988-1995 in
1.0, 1.1 and 1.3 sizes, chiefly in the Fiesta Mk3, Orion
Mk2 and Escorts from Mk3 to Mk5, all in front wheel
drive format. The Endura-E is virtually identical to the
HCS and was used from 1995-2002 in the Fiesta Mk4
plus the Ka. The only main differences are an alloy
sump and variations in the inlet and manifold system.
Both are distributorless, using a crank trigger and coil
pack for ignition. Apart from the mentioned distributor
use, nothing is used from these engines when tuning
a traditional Kent engine. However, with a touch of
careful examination of parts, components such as the
alternator brackets can be of some use.

Sierra DOHC 14

It's commonly believed that this engine is merely a Pinto
with a twin cam alloy head bolted on, much like the
Cosworth YB.

Well, it isn't, the only thing this engine has in common
with the Pinto is that it replaced it in the Sierra in August
1989. Rather confusingly, it's called an 14, which is also
the code name of the current Duratec HE although again,
it has nothing to do with that engine either.
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Available in two basic versions — 8-valve Sierra/Scorpio
and 16-valve Escort RS2000 Mk5/Scorpio, the 14 has
chain driven cams, a cast iron block and an alloy head with
hydraulic tappets.

It's a pretty robust unit where every component is built
nice and chunky - the cams look like they're on steroids,
whilst the flywheel is a whopping, heavy component.
Basically the engine is meant as a cruiser, especially in
8-valve format although it can be tuned to give reasonable |
power. The RS2000 engine came with 150bhp and it has I
seen as much as 230bhp wrung from its bores.

Not a particularly popular choice then, there is little
available in the way of performance parts apart from
complete induction swaps on RS2000 engines to the
likes of throttle bodies and twin DCOEs. Good gains can
be made but the engine is harder to tune especially when
more straightforward engines are available.

t www.burtonpower.com
for all your engine parts
and accessories
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FORMULAE

Engine Capacity / Displacement
Information required:
1) Cylinder bore, 2) Crankshaft stroke, 3) No. of cylinders
Calculation:
0.7854 x bore x bore x stroke x number of cylinders.
Example:
Bore = 81Tmm (8.1cm)
Stroke = 77.6mm (7.76¢cm)
Cylinders = 4

Solution:
0.7854x8.1x8.1x7.76 x4 = 1599.5¢cc
In the above example we have used centimetres to calculate capacity in
cubic centimetres. To find the displacement in cubic inches simply substitute
measurements in inches:
8.1cm = 3.189" & 7.76¢m = 3.055"

giving 0.7854 x 3.189"x 3.189"x 3.055"x 4 = 97.6 cu.in.

To quickly convert from ccs to cu.ins. divide by 16.387 and from cu.in. to cc.
multiply by 16.387.

Crankshaft Stroke

ENGINE COMPONENTS

Information required:
1) Bore size, 2) Engine capacity, 3) No. of cylinders
Calculation:
Divide engine capacity by:
(0.7854 x bore x bore x no. of cylinders)
Example:
1600cc 4 cylinder engine with an 8Tmm bore size

Solution:
1600 = (0.7854 x 8.1 x 8.1 x4) = 1600 = 206.12 = 7.76cm (77.6mm)

Compression Ratio

Information required:
1) Capacity of ONE cylinder.
2) Compressed volume.

Cylinder capacity
is the total engine displacement divided by the number of cylinders.
e.g. 4 cylinder 1600cc engine = 400cc per cylinder.
Compressed volume
is the area above the piston crown when the piston is at its highest point or top
dead centre (TDC). This area comprises:
1) The combustion chamber (usually in the cylinder head as shown,
but can also be in the piston crown),
2) The head gasket thickness,

3) The area between the cylinder block face and the piston crown,
commonly referred to as the ‘deck height'.

Procedure:
Measure the volume of the cylinder and/or piston chambers using a suitable

areas and add these to the chamber volume to arrive at the total compressed
volume. Some engines with irregular piston crown shapes, especially raised
areas, may be difficult to quantify with any degree of accuracy. In such cases it is
best to measure the compressed area with the cylinder head fitted. Make sure the
piston is at TDC and seal the gap between the cylinder wall and the piston with
grease (this will prevent seepage past the rings giving a false reading). Refit gasket
and cylinder head and measure the volume through the spark plug hole.

NOTE: The spark plug hole must be at the highest point when carrying out this
procedure.
Calculation:
(Cylinder volume + compressed volume) + compressed volume.
Example:
2000cc 4 cylinder engine with a compressed volume of 54ccs

Solution:
One cylinder = 2000cc + 4 = 500cc
(500cc + b4cc) + bdcc = bb4ce + 54 = 10.26 or 10.26:1 compression ratio

Valve Size

The most efficient airflow through any valve occurs when it has been lifted 25% of
its diameter. For example, a 38mm (1.5") valve will require a lift of no more than
9.5mm (.375") and a 45mm (1.770") valve a lift of 11.256mm (.443") to reach their
optimum flow capabilities.

020 8518 9192 WWW.BURTONPOWER.COM
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Further opening of the valve will result in minimal increase in flow.

burette filled with paraffin. Calculate the volume of the gasket and deck height VS
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Further opening of valve
will not increase flow.
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1 Ibf/ft
1Nm
1 kgf/m
1 Ibf/in

LiQuibs

1 ounce
11b

1 gram
1ton
1tonne

PRESSURES

1 bar

DISTANCE

1inch
1 foot
1 mile
1Tmm
Tem
1 metre
1km

1 US gallon (capacity)
1 Imp. gallon (volume)
1 Imp. gallon (weight)

WEIGHTS

CONVERSION FACTORS

=1.356 Nm
=0.738 Ibf/ft
=7.233 Ibf/ft
=0.113 Nm

=3.785 litres
=277.4 cu.in
Petrol = 6 Ibs

=28.35grms
=16 ozs.
=0.0353 ozs.
=1.016 tonnes
=0.984 ton

1 Ib/sq.in. =0.0689 bar

1 kg/sg.cm =14.223 Ibs/sq.in.
Power/Energy

1 BHP (SAE) = *1.01387 BHP (PS)
1 KW/Hour = 3412 Btu/hrs.

=1.6093 kph
=0.6214 mph

=25.4mm
=304.8mm
=1.609 km
=0.03937in.
=0.0328 ft
=3.2808 ft
=0.6214 miles

1965

Jan EJ
Feb | EU
Mar | EM
Apr EP
May | EB
Jun | ER
Jul EA
Aug | EG
Sep | EC
Oct | EK
Nov | ED

EE

Dec

A Feb63 -
B Jan 64
C Jan65
D Jan 66
E Jan 67
F Aug 67
G Aug 68

A Aug 83
B Aug 84
C Aug 85
D Aug 86
E Aug87
F Aug 88
G Aug 89

- Dec64 J Aug70 - Jul 71
- Dec65 K Aug71 - Jul 72
- Dec66 L Aug72 - Jul73
-Jul67 MAug73 - Jul74
-Jul68 N Aug74 - Jul 75
- Jul69 P Aug75 - Jul 76

- Julg4
- Jul85
- Jul 86
- Jul 87
- Jul 88
- Jul89
- Jul9o

1966 1967 1968 1969 1970

FL GC HB JJ KL
FY GK HR JU KY
FS GD HA | UM KS
FT GE HG JP KT
FJ GL HC JB KJ
FU GY HK JR KU
FM GS HD JA KM
FP GT HE JG KP
FB GJ HL JC KB
FR GU HY JK KR
FA | GM | HS JD KA
FG GP HT JE KG

1993

Suffix Types e.g. ABC 123A

Dec63 H Aug69 - Jul70 R Aug 76
S Aug 77
T Aug 78
V Aug 79

X Aug 81
Y Aug 82

Prefix Types e.g. A123 XYZ

H Aug90 - Jul91 R Aug97
J Aug91 - Jul 92
K Aug92 - Jul93
L Aug93 -Jul94
M Aug 94 - Jul 95
N Aug 95 - Jul96
P Aug 96 - Jul97

T Mar99
V Sep 99
W Mar 00
X Sep 00
Y Mar 01

= 14.504 Ibs/sq.in

W Aug 80 -

S Aug 98 -

* For all practical purposes SAE and PS (Metric) horse power are the same
ACCELERATION/VELOCITY

1971 1972

LC MB
LK MR
LD MA
LE MG
LL MC
LY MK
LS MD
LT ME
LJ ML
LU MY
LM | MS

LP MT

REGISTRATION DATES

- Jul77
- Jul78
- Jul79
- Jul 80
Jul 81
- Julg2
- Jul g3

- Jul 98

Feb 99
- Aug 99
- Feb 00
- Aug 00
- Feb 01
- Aug 01

=12 Ibf/in
=8.85 Ibf/in
=9.807 Nm
=0.0115 kgf/m

=0.16 cu.ft
Refined oil = 6.6 Ibs

=0.278 newtons
=0.4536 kg.
=0.0098 newtons
=1016 kg

= 1000 kg

= 100,000 pascals
= 6.895 kilopascals
=0.981 bar

=0.7457 KW
= 1.341 BHP/hrs.

=44.7 cm/sec.
=27.778 cm/sec.

=2.54cm
=30.48cm
=1760yds

= 1000 microns
= 10,000 microns
=39.37in.
=1,093.61 yds

FORD MANUFACTURE DATE CHART

The chart below allows you to ascertain the manufacture date of your Ford
car and engine using the VIN number and engine number. Although an original
engine will have the same manufacture date as the car, many cars have had
engine swaps, so it is worth checking both.
The manufacture date of the car is defined by the last two characters in the VIN
number before the 5 digit serial number e.g. An early chassis number such as
BBATRD13749 will have a manufacture code of RD which translates to March
1975 using the table below.

1973 1974 1975
NJ PL RC
NU PY RK
NM PS RD
NP PT RE
NB PJ RL
NR PU RY
NA | PM RS
NG PP RT
NC PB RJ
NK PR RU
ND PA RM
NE PG RP

2001

=0.833 Imp. gallons

=0.138 kgf/m
=0.102 kgf/m
=86.8 Ibf/in

=0.083 Ibf/ft

=128 fl. ozs
= 4546 cc
Fresh water =

=2240lbs
=2204.61bs

=29.53in. of
=2.036in. of

=88 ft/min.=

=12in
= 5280 ft.

=1.0936 yds.
=3,280.84 ft.

=4.448 newtons

= 98.066 kilopascals

= 33,000 Ibs/ft/min.
= 3600 Kilojoules

=54.68 ft/min.= 0.9113 ft/sec.

8.3564 Ibs

mercury
mercury

1.4667 ft/sec.

= 25400 microns

The original engine number for this car would be RD13749 (the last part of the
chassis number is always the original engine number), so the first two characters
of the engine number defines the engine’'s manufacture date.

—y

COMMON ABBREVIATIONS

Anti-lock Braking System.

Air Fuel Ratio.

Air Injection Reactor.

Air Pre-Heat.

Air Temperature Sensor.
Bottom Dead Centre.

Crank Angle Sensor (also CPS).
Carbon Monoxide.

Carbon Dioxide.

Cold Start Valve.

Coolant Temperature Sensor.
Constantly Variable Transmission.
Electronic Engine Control.
Early Fuel Evaporation.
Electronic Fuel Injection.
Exhaust Gas Recirculation.
Engine Management System.
Hydrocarbons.

Idle Regulating Valve.

Idle Speed Control Valve.
Exhaust Oxygen Sensor.

Light Emitting Diode.

Manifold Absolute Pressure.
Mass Air Sensor.

Nitrogen Dioxide.

Nitrogen Oxides.

Oxygen Sensor (also LAMBDA).
Power Assisted Steering.
Positive Crankcase Ventilation.
Pump Octane Number.
Research Octane Number.
Sulphur Dioxide.

Turbo Boost Valve.
Transmission Controlled Spark.
Top Dead Centre.

Throttle Potentiometer Sensor.
Vehicle Identification Number.
Wide Open Throttle.

A later chassis number would have a format such as WFOAXXGABAFM12345

1976 1977 1978

SB TJ uL
SR TU uy
SA | T™ us
SG TP ut
SC 8B uJ
SK TR uu
SD TA | UM
SE TG up
SL TC uB
SY TK UR
SS TD UA
ST

2002

1979 1980 1981
WC | AB BJ
WK | AR BU
WD | AA | BM
WE | AG BP
WL | AC BB
WY | AK BR
WS | AD BA
WT | AE BG
WJ AL BC
WU | AY BK
WM | AS BD

New System (from Sept'01)
e.g. AB51 XYZ (3rd & 4th digit)

51 Sep 01 - Feb 02
02 Mar 02 - Aug 02
52 Sep 02 - Feb 03
03 Mar 03 - Aug 03
53 Sep 03 -Feb 04
04 Mar 04 - Aug 04
54 Sep 04 - Feb 05
05 Mar 05 - Aug 05
55 Sep 05 - Feb 06
06 Mar 06 - Aug 06
56 Sep 06 - Feb 07

07 Mar 07 - Aug 07
57 Sep 07 - Feb 08
08 Mar 08 - Aug 08
58 Sep 08 - Feb 09
09 Mar 09 - Aug 09
59 Sep 09 - Feb 10
10 Mar 10 - Aug 10
60 Sep 10-Feb 11
11 Mar 11 - Aug 11
61 Sep 11-Feb 12
12 Mar 12 - Aug 12

62 Sept12-Feb 13
13 Mar 13 - Aug 13
63 Sept13-Feb 14
14 Mar 14 - Aug 14
64 Sept14-Feb 15
15 Mar 15 - Aug 15
65 Sept15-Feb 16
16 Mar 16 - Aug 16
66 Sept16 - Feb 17
17 Mar 17 - Aug 17
67 Sept17 - Feb 18

(with original engine number of FM12345).
The manufacture code is FM which translates to March 1985 or November 2015.

1982 1983 1984
CL DC EB
CcY DK ER
CS DD EA
CcT DE EG
CJ DL EC
Ccu DY EK
CM DS ED
cP DT EE
CcB DJ EL
CR DU EY
CA | DM ES

1985 1986
FJ GL
FU GY
FM GS HD JA KM | LS
FP GT HE JG KP LT
FB GJ HL JC KB LJ
FR GU HY JK KR | LU
FA | GM | HS JD KA | LM
FG GP HT JE KG LP
FC GB HJ JL KC LB
FK GR HU JY KK | LR
FD GA

current flow;

ELECTRICAL CURRENT

The three main terms used in electricity are:
(1) Ampere or Amp, which denotes the measure of

|l

(2) Volt, denoting the measure of electrical force or pressure;
(3) Ohm, a measure of electrical resistance.
relationship of these is expressed in Ohms Law which
states that Volts = Amps x Ohms. By knowing any two of
these parameters, the third can also be calculated thus:-

The

VOLTS = AMPS x OHMS

OHMS = VOLTS + AMPS

AMPS = VOLTS + OHMS

ALSO:

WATTS (POWER) = VOLTS x AMPS
\.
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FORD DURATEC 14 2.0L ENGINE PACKAGES WITH ENGINE MANAGEMENT SYSTEM

A range of very high quality, fully tested Ford Duratec engine packages with
varying power outputs to suit your requirements. Starting with a brand new
engine, the engines are all hand built at Omex, mounted on a special jig and

hot run. This means that the cams are run in, the throttle bodies are balanced,
the idle speed is set and where applicable the emissions are checked for IVA
and MOT compliance. The engines are supplied with the multi championship
winning Omex 600 Series ECU and a fully assembled road spec wiring loom. As
the ECU is pre-calibrated there is no need to run your OmexPower engine on a
rolling road or dyno. Simply fit to your car, connect 5 wires and start the engine!

A range of add-on parts such as alternator kits, and upgrades such ARP bolts
are shown below. Further parts such as starter motors, bellhousings, flywheels
etc can be found elsewhere in the catalogue.

Engine Specifications

ENGINE COMPONENTS

¢ New Duratec 2.0L Engine 200bhp version adds:
¢ Ready Mapped 600 Series ECU ¢ Omex spec inlet and exhaust camshafts
¢ Road Spec Ready Built Wiring Harness | ® Uprated valve springs and retainers
* Sump _ 260+bhp version adds:
* Throttle bodies » Omex race spec inlet and exhaust
e Throttle linkage - single cabled camshafts
* Fuelrail-8mm push-on fittings o Uprated valve springs and retainers
* Fuel pressure regulator * Forged high compression pistons
e Throttle position sensor « Steel connecting rods
* Air temperature sensor e CNC ported cylinder head
* Coolant temperature sensor ¢ Inlet manifold CNC matched to cylinder
¢ Crank position sensor head
* Injectors * ARP big end bolts
* Ignition coil pack and leads e Competition big end bearings
o Qilfilter
L° Gaskets y

.

Engine

Application Part No

180 bhp engine - inline - aluminium Raceline sump D20NA021A £7,194.00
180 bhp engine - inline cross member - steel Retroford sump D20NA021B £7,194.00
180 bhp engine - transverse - standard Duratec sump D20NA021C £6,474.00
180 bhp engine - inline - dry sump D20NA021D £8,274.00
200 bhp engine - inline - aluminium Raceline sump D20NA031A £8,274.00
200 bhp engine - inline cross member - steel Retroford sump D20NA031B £8,274.00
200 bhp engine - transverse - standard Duratec sump D20NA031C £7,654.00
200 bhp engine - inline - dry sump D20NA031D £9,354.00
260 bhp engine - inline - aluminium Raceline sump D20NA05TA £13,914.00
260 bhp engine - inline - dry sump D20NA051D £14,994.00

Options and Upgrades

Application Part No Price

Optional parts are standalone extra parts and can be added to your kit at any time. Upgrade parts, designated by a ‘(U)" in the part number, are
upgrading parts in the kit and so are only available at the above prices when included in an engine package. (F) denotes part includes fitting.

(@)

Q

o

=

(@] Alternator - 130A inlet side OMEP2110A(F) £432.00

% Alternator - 50A inlet side OMEP2114A(F) £570.00

o Alternator - 130A exhaust side OMEP2112A(F) £456.00

- Alternator - 50A exhaust side OMEP2116A(F) £648.00

[o'sy ‘Race’ (heat shrink) specification wiring harness upgrade OMEM1519(V) £120.00

) Bespoke 'Race’ (heat shrink) specification wiring harness upgrade OMEM1539(U) £276.00

m_ Twin cabled throttle linkage upgrade CL1-Twin(U)(F) £60.00

; Alr filter and machined back plate AFFB+AFBA90/93.6/90 £120.00

; Push-on to screw-on fuel rail and pressure regulator upgrade FPR535-6(U) + FRAdash6(U) £10.80

; Brake servo adaptors OMEM9100(F) £36.00
Side water rail OMEP3010(U)(F) £360.00
Uprated ARP big-end bolts - inline - fitted to 180/220bhp OMEP4120(U)(F) £180.00

g Uprated ARP big-end bolts - transverse - fitted to 180/220bhp OMEP4122(U)(F) £216.00

g Radiator fan control relay and base OMEMb5011(F) £30.00

o Barometric pressure sensor upgrade, including harness modification OMEM2100(U) + £108.00

2 Lambda (oxygen) sensor OMEM2301 £66.00

Te]

0

o

N

o

T
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FORD DURATEC 2.5L ENGINE PACKAGES WITH ENGINE MANAGEMENT SYSTEM

A range of very high quality, fully tested Ford Duratec engine packages with
‘ varying power outputs to suit your requirements. Starting with a brand new
engine, the engines are all hand built at Omex, mounted on a special jig and
hot run. This means that the cams are run in, the throttle bodies are balanced,
the idle speed is set and where applicable the emissions are checked for IVA
and MOT compliance. The engines are supplied with the multi championship
winning Omex 710 Series ECU and a fully assembled road spec wiring loom. As
the ECU is pre-calibrated there is no need to run your OmexPower engine on a
rolling road or dyno. Simply fit to your car, connect 5 wires and start the engine!

A range of add-on parts such as alternator kits, and upgrades such ARP bolts
are shown below. Further parts such as starter motors, bellhousings, flywheels
etc can be found elsewhere in the catalogue.

Engine Specifi ns

SLN3INOJINOD ANIDN3 ﬁ

New Duratec 2.5L VVC Engine 210bhp version adds:
* Ready mapped 710 Series ECU * Omex specification inlet and exhaust
¢ Ready built wiring harness camshafts
¢ Lowline baffled sump 270 bhp version adds:
e Throttle t?odies » ® As 210bhp specification plus:
¢ Throttle linkage - single cabled e Full race spec valve springs and retainers
e Fuelrail - 8mm push-on fittings * Forged high compression pistons
e Fuel pressure regulator e Steel connecting rods
e Throttle position sensor e CNC ported cylinder head
* Air temperature sensor ¢ Inlet manifold CNC matched to cylinder
e Coolant temperature sensor head
e Crank position sensor e ARP big end bolts
. \n]ggtors » e Competition big end bearings
: gir;:‘ti‘\?grco‘l pack and leads 295/320bhp versions add: Engine shown is D25VVC021A with alternator kit OMEP2112A
* As 270bhp specification plus:
* Gaskets R
g * Over sized inlet and exhaust valves

-

Application Part No Price

175 bhp engine - inline - aluminium Raceline sump D25VVC021A £8,154.00
175 bhp engine - inline - dry sump D25VVC021D £9,234.00
210 bhp engine - inline - aluminium Raceline sump D25VVCO031A £9,234.00
210 bhp engine - inline - dry sump D25VVC031D £10,314.00
270 bhp engine - inline - aluminium Raceline sump D25VVCO051A £15,594.00
270 bhp engine - inline - dry sump D25VVC051D £16,674.00

295 bhp engine - inline - aluminium Raceline sump D25VVCO061A £17,394.00
295 bhp engine - inline - dry sump D25VVC061D £18,474.00
320 bhp engine - inline - aluminium Raceline sump D25VVCO071A £19,194.00
320 bhp engine - inline - dry sump D25VVC071D £20,274.00

Options and Upgrades

Application

Alternator - 130A inlet side OMEP2110A(F) £432.00
Alternator - 50A inlet side OMEP2114A(F) £570.00
Alternator - 130A exhaust side OMEP2112A(F) £456.00 -
Alternator - 50A exhaust side OMEP2116A(F) £648.00 Classie, modern, competition or kit car?
‘Race’ (heat shrink) specification wiring harness upgrade OMEM1519(U) £120.00 T :

Bespoke ‘Race’ (heat shrink) specification wiring harness upgrade OMEM1539(U) £276.00
Twin cabled throttle linkage upgrade CL1-Twin(U)(F) £60.00
Air filter and machined back plate AFFB+AFBA90/93.6/90 £120.00
Push-on to screw-on fuel rail and pressure regulator upgrade FPR535-6(U) + FRAdash6(U) £10.80
Brake servo adaptors OMEM9100(F) £36.00
Side water rail OMEP3010(U)(F) £360.00
Uprated ARP big-end bolts - 175/210bhp engines only OMEP4120(U)(F) £180.00
Radiator fan control relay and base OMEMB011(F) £30.00
Barometric pressure sensor upgrade, including harness modification OMEM2100(U) + £108.00
Lambda (oxygen) sensor OMEM2301 £66.00

Visit www.burtonpower.com

Optional parts are standalone extra parts and can be added to your kit at any time. Upgrade parts, designated by a ‘(U)" in the part number, are for all your engine parts
upgrading parts in the kit and so are only available at the above prices when included in an engine package. (F) denotes part includes fitting. and much more!
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FORD ZETEC 2.0L (FOCUS BLACKTOP) ENGINE PACKAGES WITH ENGINE MANAGEMENT SYSTEM

* New Focus Zetec 2.0L Blacktop Engine
* Ready Mapped 600 Series ECU

* Road Spec Ready Built Wiring Harness
e Sump

* Flywheel and Clutch (Standard Focus)
® Throttle Bodies

* Inlet Manifold

® Fuel Rail - 8mm push-on fittings

ENGINE COMPONENTS

A range of very high quality, fully tested Ford Zetec engine packages
with varying power outputs to suit your requirements. Starting with a
brand new engine, the engines are all hand built at Omex, mounted on a
special jig and hot run. This means that the cams are run in, the throttle
bodies are balanced, the idle speed is set and the emissions are checked
for IVA and MOT compliance. The engines are supplied with the multi
championship winning Omex 600 Series ECU and a fully assembled road
spec wiring loom. As the ECU is pre-calibrated there is no need to run
your OmexPower engine on a rolling road or dyno. Simply fit to your car,
connect 5 wires and start the engine!

A range of add-on parts such as alternator kits, and upgrades such ARP
bolts are shown below. Further parts such as starter motors, bellhousings,
upgraded flywheels etc can be found elsewhere in the catalogue.

Engine Specifications

Fuel Pressure Regulator
Throttle Position Sensor

Air Temperature Sensor
Coolant Temperature Sensor
Crank Position Sensor
Injectors

Ignition Coil Pack and Leads
Qil Filter

* Uprated Camshafts

e AirHorns * Gaskets
* Throttle linkage - Single cabled
185bhp version adds: 200 bhp version adds:

Gas Flowed Head & Inlet Manifold
Uprated Camshafts

Engine shown is ZE20F021B with alternator kit OMEP2100

&

Engine

Application

170 bhp engine - inline - aluminium Raceline sump
170 bhp engine - inline cross member - aluminium Retroford sump
170 bhp engine - transverse - standard Focus sump

170 bhp engine - inline - dry sump

185 bhp engine - inline - aluminium Raceline sump

185 bhp engine - inline cross member - aluminium Retroford sump
185 bhp engine - transverse - standard Focus sump

185 bhp engine - inline - dry sump

200 bhp engine - inline - aluminium Raceline sump

200 bhp engine - inline cross member - aluminium Retroford sump
200 bhp engine - transverse - standard Focus sump

200 bhp engine - inline - dry sump

ZE20F021A
ZE20F021B
ZE20F021C
ZE20F021D
ZE20F031A
ZE20F031B
ZE20F031C
ZE20F031D
ZE20F041A
ZE20F041B
ZE20F041C
ZE20F041D

£4,674.00
£4,674.00
£3,954.00

POA
£5,574.00
£5,574.00
£4,854.00

POA
£7,074.00
£7,074.00
£6,354.00
POA

Options and Upgrades

Application

Alternator - Inline application
Alternator - Transverse application

‘Race’ (heat shrink) specification wiring harness upgrade

Bespoke ‘Race’ (heat shrink) specification wiring harness upgrade
Twin cabled throttle linkage upgrade

Air filter and machined back plate

Push-on to screw-on fuel rail and pressure regulator upgrade

Brake servo adaptors

Side water rail

Uprated ARP big-end bolts - fitted to inline engine

Uprated ARP big-end bolts - fitted to transverse engine

Uprated valve springs - fitted to 170 bhp engine

Uprated valve springs - fitted to 200 bhp engine

Radiator fan control relay and base

Barometric pressure sensor upgrade, including harness modification
Lambda (oxygen) sensor

Part No

OMEP2100(F)
OMEP2102(F)
OMEM1519(U)
OMEM1539(U)
CL1-Twin(U)(F)
AFFB+AFBA90/93.6/90
FPR535-6(U) + FRAdash6(U)
OMEM9100(F)
OMEP3000(U)(F)
OMEP4100(U)(F)
OMEP4110(U)(F)
OMEP4000(U)(F)
OMEP4010(U)(F)
OMEMB011(F)
OMEM2100(U) +
OMEM2301

Price

£456.00
£492.00
£120.00
£276.00
£60.00
£120.00
£10.80
£36.00
£318.00
£180.00
£240.00
£366.00
£276.00
£30.00
£108.00
£66.00

020 8518 9192 WWW.BURTONPOWER.COM
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Optional parts are standalone extra parts and can be added to your kit at any time. Upgrade parts, designated by a '(U)" in the part number, are
upgrading parts in the kit and so are only available at the above prices when included in an engine package. (F) denotes part includes fitting.
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2018 Dates

Fri 6th April
Tues 5th June  Brands Hatch (day & evening)

Donington (day)

Tues 31st July  Snetterton (day)
Tues 28th Aug  Oulton Park (day)

Join us on our Burton Power Track
Days, Get 10% off using discount
code 'BURTON18' at
www.msvtrackdays.com




ENGINE ASSEMBLIES

Duratec 14 Standard Engines

We now supply standard 2.0 and 2.5 14 engines that are ideal as a basis for a
custom modified engine.

Tuner Spec Engines
Built by Fords to production line standards. Supplied complete with standard
ancillaries, some of which may need replacing when using in RWD installations.

Standard 2.0 FD2000 £2,475.00
Standard 2.5 FD2500 £2,495.00

Our catalogue only contains a selection of our products.
If you can’t see what you are looking for then visit our
mobile friendly website for easy online searching of
thousands of products.

WEACCEPT g9 IS Fox

Searching is easy on our website.

You can find parts by searching a number of ways:
Category, Brand, Engine or Vehicle or use our Quick
search facility!

Need more advice then call us on 0208 518 9192
... we are here to help

* Secure online ordering

* Tuning guides

e Over 4000 photos of products
¢ E-catalogue

r

Alloy Cosworth YB/SOHC Pinto

7

BDG 2.0 aluminium alloy block. Manufactured from new castings and supplied
with liners fitted and bored to finished size of 90mm. Two bolt type steel main
caps are also supplied and fitted. FB101 £4,620.00

SLN3INOJINOD ANIDN3 '

This YB Aluminium Cylinder Block is a direct Motorsport replacement for the
original Ford Cosworth YB 200 Iron Block. Manufactured from genuine Grainger
& Worrell castings, they are cast in special A356 alloy and heat-treated to T6
condition for uncompromising strength.

The block is designed for both Turbocharged and Naturally Aspirated engines; it
can be used in wet sump and dry sump applications, and will accept 2wd, 4wd
and WRC sump pans.

Steel main bearing caps are included and installed using an ARP stud, washer,
and nut kit. The thick wall bores accommodate special ductile high strength iron g
liners in 90.8, 92, 93, 94, 95 or 96mm bore sizes. The deck height can be finish [
machined to any height between 207.5mm (original specification) and 221.5mm
(+14mm) if desired.

Unlike the iron block with limited material beneath the threaded head bolt/stud
holes, this block features large cast pillars that extend internally from the deck
to the crankcase portion of the block. This allows the head stud holes to be
machined for either standard head bolts (or an aftermarket head stud set) or
for special deep engagement long-studs (designed for big HP engines and high
boost applications)

The combination of large internal pillars, thick cylinder walls and deep cast deck
provides a very strong and stable block.

The crankcase area of all blocks are suitably machined to accommodate all
strokes of cranks up to 88mm and are fitted with a special clearance breather
baffle as standard.

Each block is meticulously prepared and arrives with finished honed liners, steel R
main caps, ARP main cap studs, bungs, core plugs, ring dowels. Blocks can also
be optionally supplied and fitted with oil squirt jets.

Weight: 94mm Bore / +10mm Deck Alloy Block — 25kg

(This weight includes the liners, bungs, core plugs, studs, ring dowels, and steel
main caps).

Note: Original Cosworth YB 200 Iron Block 47.4kg

Stock Availability: due to the variations in block specifications, we keep blocks
partially finished. This usually allows us to supply a finished block to customer
spec in approx 2-3 weeks subject to core availability. Please contact our staff to
confirm current availability.

Aluminium YB/Pinto Block SC1211 £4,495.00
Optional Deep Engagement Long Head Studs SC1211LS £456.00
Optional oil squirt jets SC12110S £300.00
YB long cam belt/idler kit (tall blocks) SC1211CB £264.00
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18 CYLINDER BLOCKS AND ACCESSORIES

Ford Kent 1600 & Lotus Twin Cam Core Plugs

ENGINE COMPONENTS

Description Part No
BDA head (9 required) FB850
BDG alloy block (set) FB110 £4.80
Cosworth YB head (9 required) 22mm SC496 £0.55
Cosworth YB (set) SCh50 £8.95
CVH 1.3/1.4/1.6 (set) CV100 £5.00
Essex V6 3.0 (set) FV495 £7.50
Lotus Twin Cam, all except 701M (block set) CP4 £3.95
Lotus Twin Cam, 701M (block set) CP9 £3.95
Lotus Twin Cam, 3" cylinder head plug FL850 £0.80
Lotus Twin Cam, 1" cylinder head plug FL851 £0.90
SOHC Pinto (set) CP5 £3.95
Cologne V6 2.3/2.8 (set) CP42 £7.50
Pre-X/Flow (set) CP4 £3.95
) X/Flow 2733E, 2737E & 681F (set) CP4 £3.95
The legendary Formula Ford Kent block has been remanufactured by Fords using | X/Flow 691M & 711M (set) CP9 £3.95
an all new grey iron casting that is stronger than the original. Available in 1500 | Zetec E block (set) Fz100 £16.90

pre-X/flow (Lotus Twin Cam) and 1600 versions. Specifications include:

Steel Bearing Caps

e Standard 7.800" (1500) or 8.200" (1600) deck height with extra material for
decking

¢ Cylinder bores semi-finished to 3.186" (1600) or 3.260" (1500) to allow the
engine to be built to desired clearances

o Lifter bore diameter .565"

® Block cast from 40,000 PSI grey iron

¢ Lower bell housing bolt bosses reinforced Quality steel main bearing caps that provide extra strength over original cast iror
* Select areas around main bearing webs strengthened bearing caps. Pllease note that §teel caps will require I!ne boring to suit each block
The tensioner pivot must be drilled for X/flow applications.

® Centre main will accept upper and lower crankshaft thrust bearing inserts

Application

 Includes cam bearings

BDA, Lotus Twin Cam Setof 5 FP230S £127.50
Lotus 1500 block FL105 £2,000.00 1y k10w & Pre X/Fiow Setof5 | FP230S £127.50
X/flow 1600 block FP105 £1,750.00 | steel front main cap for gear drive conversion (requires drilling)|  FP231 £125.00

Blanking Plates, Dowels & Plugs

Part No

Description Part No Price Description

SOHC Pinto, Cosworth YB: X/Flow, Lotus Twin Cam, BDA:

Cosworth YB Oil spray jet kit, (not T25) [ SC1212K | £199.90 | Oil gallery threaded plug, 4NPTF FP502 £0.65
Dowel, main bearing cap (5 only) FT570A £2.60 | Oil gallery threaded plug, 6NPTF FP503 £1.25
Dipstick blanking plug FT577 £1.20 | Oil gallery core plug, 3" (rear, early) FP507 £1.20
Oil gallery plug 14mm FT578 £0.55 | Dipstick blanking plug FT577 £1.20
QOil gallery plug 12mm FT579 £3.00 | Breather take-off elbow, pre 711M (20mm)| FP280 £8.95 <
QOil gallery plug 1Tmm FT580 £0.40 | Breather take-off elbow, 711M (23mm) | FP280A £8.95
Qil gallery ball plug 1Tmm FT581 £0.91 | Breather tube (head to block), Lotus TC | FL279 £12.95
Water jacket threaded plug, NPTF FP502 £0.65 | Breather tube extension 1.6 block, Lotus TC | FL278 £13.80
Water jacket threaded plug, %NPTF FT582 £3.50 | Petrol pump blanking plate

Breather take-off elbow FP280 £8.95| with deflector plate FP281 £12.95
Petrol pump blanking plate FT1000 £3.95 | Petrol pump blanking plate FP281A £8.15

Barry Lee - The Other Side of Winning

. _. 5 1 Barry Leeis aname synonymous with Hot Rod Racing, but few people realise the full extent and diversity of his 60 years of
v, @, S8 competition.

Respected by his peers and loved by the crowd, Barry thrilled and amused those he came into contact with, although
sometimes his exuberant and independent personality was not appreciated by those in authority.

x Derek Bell “I was out to win and did my utmost to beat him and the others, and to help Murray through his challenges. But
) me== Barry was on another level.”

=
teren & SURION Steve Parrish: “We both liked mucking about and got into all sorts of troubles, but it was always good fun ... | remember once r
when we were both racing for Mitchell Cox and we both nearly got fired.”

Aa O WSS Murray Walker: “He is such an ebullient, friendly, go-getting chap and very determined too. He's very forceful, says what he
inks, but is great to work with and quite the practical joker.”

020 8518 9192 WWW.BURTONPOWER.COM

Part No 351 £24.95

T
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CRANKSHAFTS

Farndon engineering has

FARNDON STEEL

experience in

manufacturing crankshafts. Since the company began
in the early 1960s the business has worked with most

of the top names in our field and has established a

proud reputation for product quality and reliability.

Here are some of the reasons why our crankshafts are
superior to many of the low price forgings entering the

marketplace at the moment.

All Farndon crankshafts are designed and manufactured ¥
to your exact needs; they are produced in house, from
the very best material. Our highly skilled work force is
dedicated to providing customers with the best product for their requirements.

Material:

Our steel supplier is Corus. Corus is one of the worlds leading producers of alloy and
aircraft steels. Material is manufactured to the highest cleanliness and quality standards,
exceeding the minimum requirements of the British standards.

Our experience over many years has shown Corus material most suited to the
manufacture of crankshafts. Cleanliness means rejections, due to steel defects are
minimal. Ultrasonic examination is carried out on the rolled bar after heat treatment to

ensure there is no cracking.

The sulphur content is controlled to give good machinability and minimize the risks of
sulphides causing problems with finished components.

We believe this contributes significantly to producing high quality crankshafts.

Heat treatment:

All Farndon crankshafts are heat treated to raise the core strength of the crankshaft.
The procedure we use is dependent on the application of the engine.

Nitriding:
Ourc

shafts are Nitrided for 72 hours (unless otherwise stated by the customer).

This procedure gives the crankshaft a case depth of min .5bmm to .6mm and a
minimum hardness of 750HV. The benefit of this is to give the crankshaft a much

harder wearing surface.

All Farndon EN40B steel crankshafts are manufactured from solid steel billet. Farndon
are also able to manufacture any crankshaft on a one-off basis. Please enquire if your

application is not listed.

EN40B Steel Crankshafts

Application

BDA/BDG
CVH 1.6
Cosworth YB
Cosworth YB
Cosworth YB
Cosworth YB
Cosworth YB
Duratec HE 14 2.0
Lotus Twin Cam
Lotus Twin Cam
SOHC Pinto 2.0
SOHC Pinto 2.0
X/Flow

X/Flow

Zetec E

Stroke Part No Price

77.6mm | FB324N/77.65|£1,499.00
79.52mm | CV324 £1,499.00
76.95mm | SC324/77 £1,499.00
82.0mm | SC324/82 £1,499.00
84.0mm | SC324/84 £1,499.00
86.0mm | SC324/86 £1,499.00
88.0mm | SC324/88 £1,499.00
83.1mm | FD324 £1,950.00
72.75mm

72.75mm | FP324N/72.75 [£1,499.00
76.95mm | FT325/77 £1,499.00
76.95mm | FT326/77 £1,499.00
77.6mm

77.6mm | FP324N/77.65 [£1,499.00
88.0mm | FZ324 £1,675.00

* = Can also be modified for use in Pinto Engines

Notes

Narrow journal. 12 bolt holes.
Special order only.

9 flywheel bolt holes.
9 flywheel bolt holes.
9 flywheel bolt holes.
9 flywheel bolt holes.
9 flywheel bolt holes.

* Kk ok kK

FP324\W/72.75[£1,499.00| Wide journal. 6 bolt holes.
Narrow journal. 12 bolt holes.
6 flywheel bolt holes.
9 flywheel bolt holes.
FP324W/77.65(£1,499.00| Wide journal. 6 bolt holes.
Narrow journal. 12 bolt holes.

o

ARROW PRECISION STEEL Feature€
CRANKSHAFTS

Arrow's range of stock crankshafts are
manufactured to the highest standards
using their own specified 722M24
(EN40B) British low sulphur grade billet
steel. A detailed manufacturing route
plan allows full progress monitoring and
traceability. Their modern plant includes
CNC lathes, 4-axis mills and b5-axis
machining facilities plus a state of the art
CNCgrindingmachine. All crankshafts are
either stabilised or harden and tempered,
dependent on engine specification. The
nitride hardening process cycle lasts for
90 hours creating a consistent hardness and depth. All crankshafts are magnaflux
tested, balanced and have a unique controlled super finished process which
creates a .1 Ra finish on all pins. Their well-equipped, temperature controlled
inspection department gives accurate control when measuring the finished parts.
All critical details are recorded and great care is taken in the packaging of your
Arrow crankshaft.

EN40B Steel Crankshafts
Application Stroke  Part No

Product

P <ARROW &
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BDA/BDG 77.62mm [ ARROWC106 | £2,580.00 | Narrow journal. 12 bolt holes.
Cosworth YB 77mm ARROWC111 | £2,832.00 | 9 flywheel bolt holes. *
Cosworth YB | 84mm ARROWC113 | £2,832.00 | 9 flywheel bolt holes. *
Cosworth YB | 88mm ARROWC115 | £2,745.60 |9 flywheel bolt holes. *
Duratec HE 142.0{83.1mm [ ARROWC117 | £3,024.00

Duratec HE 14 2.3| 94mm ARROWC118 | £3,024.00

Lotus Twin Cam|72.75mm | ARROWC105 | £2,580.00 | Wide journal. 6 bolt holes.
Lotus Twin Cam|72.75mm [ ARROWC104 | £2,580.00 | Narrow journal. 12 bolt holes.
X/Flow 77.62mm [ ARROWC139 | £2,580.00 | Narrow journal. 12 bolt holes.

* = Can also be modified for use in Pinto Engines

CRANKSHAFTS

Cosworth Duratec Crankshafts

Cosworth billet crankshafts are machined from ultra strong EN40B steel and
are engineered to endure the harshest conditions. Features include superior
lubrication, profiled counterweights and added strength. Keyways are also

machined to locate sprocket and pulley.
2.0 billet crankshaft, 83.1mm stroke 13.3kg

2.3 billet crankshaft, 94mm stroke 12.2kg
Balance shaft delete kit, 2.3

L

CRANKSHAFT PULLEYS & ACCESSORIES

Application
BDA

CVH

Cologne V6

Cosworth YB

Description

Part No

Application

Description

Crank pulley (timing belt) FB933 £120.00 Dur