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INTRODUCTION

The aim of this book is to tell you how
to modify the single overhead
camshaft (SOHC) Ford 'Pinto'.
Cosworth-headed Pinto or Sierra
Cosworth 'Pinto engine and end up
with an engine that is reasonable
powerful and reliable. Whether you
want extra power for road or
competition use, you'll find the
information you need within this
book. Although this book specifically
deals with naturally aspirated
(carburettors, no compressor) engines,
because the broad aims of tuning for
high performance (minimum friction,
maximum gas flow, maximum
efficiency and reliability) are the same,
most of the information is also
applicable to turbocharged/
supercharged engines and fuel-
injected engines. If you are intending
to use forced induction, you'll need to
talk to the equipment supplier about
optimum compression ratios, rpm

requirements and any other aspects of
engine specification which will be
affected by your choice of equipment.

The Ford single overhead cam-
shaft (SOHC) 'Pinto' engine was
made in vast numbers to power a
great many different vehicles and,
although no longer in production for
passenger cars, it is still in wide use.
This all cast iron engine is quite large
and very heavy, but it's also readily
available, spares are reasonably
priced, there are plenty of tuning
components available and a very good
amount of extra power is attainable at
relatively low cost.

All three engines in the Pinto
series covered by this book share the
same crankshaft stroke (76.95mm/
3.029in). The bore sizes of the three
capacities are 81.32mm/3.201in
(1600cc), 86.20mm/3.394in (1800cc)
and 90.82mm/3.575in (2000cc).
There are other Pinto engines which
this book does not cover, namely the
1300cc engine (bore and stroke of

79.02mm by 66.0mm) the 1600cc E-
Max engine (bore and stroke of
87.67mm by 66.0mm) and the
American-built 2300cc Pinto engine
which, while similar in design to the
European units is, in fact, different in
almost every detail.

Pinto engines have several weak
points which place some limitation on
how far they can be taken in terms of
extra power. However, the engine's
evolution has resulted in improve-
ments which made the unit more
reliable than when first introduced.
Specialist high-performance manufac-
turers have also designed and devel-
oped components which have contrib-
uted to the removal of virtually all of
the problems associated with this unit,
meaning the engine can now be
modified for high-performance use
with real confidence.

These weak areas are the con-
necting rods, the camshaft lobes and
rockers, the centre and rear camshaft
pillars and the camshaft centre pillar



bearing. Details of the problems and
what to do about them are covered in
chapter 1.

There is now a huge amount of
equipment available for SOHC Pinto
engines and naturally aspirated Sierra
Cosworth engines. Before embarking
on building any level of engine you
should arm yourself with as much
information as possible with regard to
suppliers of parts and the latest trends
in technology. In spite of the fact these
are old obsolete engines there is still a
little bit of development going on.

There are several firms in England
who make excellent componentry for
these engines. Some of them are:

Vulcan Engineering
phone 020-8579-3202
international phone
44-20-8579-3202
fax 020-8579-7390
international fax
44-20-8579-7390
website www.vulcanengines.com

Burton Power
phone 020-8554-2281
international phone
44-20-8554-2281
fax 020-8554-4828
international fax
44-20-8554-4828
website www.burtonpower.co.uk
e-mail sales@burtonpower.co.uk

Holbay of Grundisburgh
phone 01473-738-738
international phone
44-1475-738-738
fax 01473-738-739
international fax
44-1475-738-739
website is www.holbay.co.uk
e-mail richard@holbay.co.uk

Millington Engineering
phone 01746-789-628

international phone
44-1476-738-738
fax 01476-789-692
international fax
44-1476-738-739

All of these companies make
good gear and have comprehensive
catalogues which can be looked at on
the internet and copied. The Burton
Power printed catalogue is extremely
comprehensive, they and the other
businesses will send all relevant details
by post on request. These companies
will send components and engines to
anywhere in the world.

Sierra Cosworth engine
This book also deals with the double
overhead cam (DOHC) four valve per
cylinder Sierra Cosworth engine,
which is essentially a derivative of the
Pinto unit. Although primarily built for
use with a turbocharger, more and
more of these engines are being
converted to natural aspiration - and
with very good results. The Cosworth
cylinder heads are reasonably plentiful
and can be fitted to a Pinto block:
Pinto engines so equipped produce
excellent power. Nearly 40,000 Sierra
Cosworth engines were built.

USING THIS BOOK

Throughout this book the text assumes
that you, or your contractor, will have
a workshop manual specific to your
engine to follow for complete detail on
dismantling, reassembly, adjustment
procedure, clearances, torque figures,
etc. This book's default is the standard
manufacturer's specification for your
model so, if a procedure is not
described, a measurement not given, a
torque figure ignored, you can assume
that the standard manufacturer's
procedure or specification for your
engine needs to be used.

You'll find it helpful to read the
whole book (whether your engine is
Pinto, Sierra Cosworth or a Cosworth-
headed Pinto) before you start work or
give instructions to your contractor.
This is because a modification or
change in specification in one area will
cause the need for changes in other
areas. Get the whole picture so that
you can finalize specification and
component requirements as far as is
possible before any work begins.

For those wishing to have even
more information on high-perfor-
mance short block building principles,
ignition systems and Weber or Dellorto
sidedraught carburettors, the following
three Veloce titles are recommended
further reading. How To Blueprint &
Build A 4-Cylinder Short Block For
High Performance, How To Build &
Power Tune Distributor-type Ignition
Systems, How To Build & Power
Tune Weber & Dellorto DCOE &
DHLA Carburetors. How To Choose
Camshafts and Time Them for Maxi-
mum Power.

ESSENTIAL INFORMATION

This book contains information on
practical procedures; however, this
information is intended only for those
with the qualifications, experience,
tools and facilities to carry out the
work in safety and with appropriately
high levels of skill. Whenever working
on a car or component, remember
that your personal safety must
ALWAYS be your FIRST
consideration. The publisher, author,
editors and retailer of this book
cannot accept any responsibility for
personal injury or mechanical
damage which results from using
this book, even if caused by errors
or omissions in the information
given. If this disclaimer is
unacceptable to you, please return



the pristine book to your retailer
who will refund the purchase price.

In the text of this book "Warn-
ing!" means that a procedure could
cause personal injury and "Caution!"
that there is danger of mechanical
damage if appropriate care is not
taken. However, be aware that we
cannot foresee every possibility of
danger in every circumstance.

Please note that changing compo-
nent specification by modification is
likely to void warranties and also to
absolve manufacturers from any
responsibility in the event of compo-

nent failure and the consequences of
such failure.

Increasing the engine's power will
place additional stress on engine
components and on the car's complete
driveline: this may reduce service life
and increase the frequency of break-
down. An increase in engine power,
and therefore the vehicle's perfor-
mance, will mean that your vehicle's
braking and suspension systems will
need to be kept in perfect condition
and uprated as appropriate. It is also
usually necessary to inform the
vehicle's insurers of any changes to

the vehicle's specification.
The importance of cleaning a

component thoroughly before working
on it cannot be overstressed. Always
keep your working area and tools as
clean as possible. Whatever specialist
cleaning fluid or other chemicals you
use, be sure to follow - completely -
manufacturer's instructions and if you
are using petrol (gasoline) or paraffin
(kerosene) to clean parts, take every
precaution necessary to protect your
body and to avoid all risk of fire.



Chapter 1
Problem areas

STANDARD CONNECTING
RODS

Forged connecting rods
In all Pinto engines the standard
forged connecting rods are reliable to
about 6700rpm with the standard
weight pistons and piston pins fitted
but are prone to breakage if the
engine is subjected to sustained or
continuous revs over 6700rpm. The
point of breakage is almost always
about 25mm/lin below the piston pin
(gudgeon pin) boss.

The connecting rod is basically
well-designed in most areas. The big
end is well-proportioned with 9mm
diameter bolts. The small end (little
end) of the connecting rod is quite
large and. if anything, over-built but
the all important I-beam of the con-
necting rod is marginal, considering
the weight of the piston and piston
pin. To be fair, this is a road-going
production engine and not a racing
engine. For all normal use these
connecting rods are more than ad-
equate, and connecting rod failure has
never been a problem on standard

engines used normally.
From a high-performance point of

view, the standard forged connecting
rods don't 'look right' and, once these
engines are tuned to produce more
power and run to higher revs, the
connecting rods break regularly. True,
the connecting rods will turn high rpm
(8000rpm and more) for a very short
length of time, but this is hardly the
reliability needed for high performance
applications. Constantly changing
connecting rods to preclude failure -
and even then not really knowing
whether or not the rods are going to
break - is not normal race engine
practice.

The reliability of this connecting
rod is improved by approximately 300
rpm (maximum rpm 7000) if the small
end boss is lightened and a lightweight
forged piston and piston pin used. The
forging flash on the I-beams is not
removed or touched in any way so
that the maximum amount of material
is kept. Although polishing the sides of
the I-beam would be desirable, there's
just not the material available to
remove anything without detriment to

the strength of the rod (the lesser evil).

Later, cast connecting rods
The later 'wide' cast connecting rod,
as found in all 2000IS engines and all
1988 on Sierra and Transit engines
with a large '205' cast in the block, is a
definite improvement over the original
rod. but it, too, has a strength
limitation in the I-beam. If the early
forged connecting rod was of the same
proportions as the cast version there
would be few breakage problems.

Regard the standard cast connect-
ing rods as useable for applications
where up to 6900rpm is required on a
more or less continuous basis with
standard pistons and piston pins, and
7200rpm when lightweight forged
pistons and piston pins are fitted.
Anything above these engine speeds
has an element of risk attached and
standard connecting rods subjected to
higher rpm, such as 7500rpm, must be
changed frequently to prevent break-
age. Consider a normal season's
racing (800 kilometres/500 miles) as
the life of one set of these standard
connecting rods.



Early forged standard connecting rod.

Forged standard connecting rod with
lightened small end. Later cast steel standard connecting rod

is capable of 7500rpm with a lightweight
piston and piston pin and 7200rpm with

the standard piston and piston pin.The later cast connecting rod
should be used just as it is (no polish-
ing). Ideally, you should use brand
new connecting rods which have been
straightness tested and crack tested.
Do not use any standard-type con-
necting rods that have previously been
used in a competition engine. Next to
new rods, used rods out of passenger
car engines that have never been
stressed by high rpm usage (5000rpm
and above) are best.

Cosworth rods
The Sierra Cosworth connecting rod is
very strong (as in being bullet proof to
9000rpm) and is a standard Ford part
which is a near 'drop in' fit for Pinto

engines and it does solve the problem
of Pinto connecting rod failure, but
these rods are a comparatively recent
arrival. Note that using the Sierra
Cosworth connecting rod in
conjunction with a standard type Pinto
piston will require the use of an
alternative piston pin retention method
(such as Teflon buttons) because the
small end is of the floating type on the
Sierra Cosworth and not a press fit like
the Pinto's.

Caution! - The Sierra Cosworth
connecting rod is 1.5mm/0.060in
longer than the Pinto rod and this
means that, depending on the piston
used, it may be necessary to machine
the top of the piston to compensate
(Cosworth pistons have a lower piston

pin to crown height). Holbay Engineer
ing can supply custom machined
forged pistons for this combination

Standard distributor rotor on the left and
governor rotor on right.



The two weak camshaft pillars.

which will see the top of the piston
flush with the top of the block at top
dead centre (TDC).

Standard connecting rods -
summary

The standard early forged connecting
rod with a standard piston and piston
pin fitted has a continuous rpm rating
of 6700rpm. These rods (with
standard pistons and piston pins fitted)
will break above 6700rpm after some
use. The reliability of the connecting
rod is improved if the small end of the
connecting rod is lightened to the
extent that the wall thickness of the
small end is reduced to 3.5mm-
4.0mm/0.138in-0.157in and further
improved if lightweight pistons and
piston pins are fitted.

The standard piston, piston pin
and rings together weigh 767gm/
27.05oz. The weight reduction
brought about by changing to light-
weight pistons, piston pin and rings
that together weigh about 515gm/
18.16oz, plus the reduction of about
65 grams created by removing mate-
rial from the small end of the connect-
ing rod, reduces the overall weight
acting on the I-beam of the connecting
rod by around 580gm/20.45oz and
lifts the maximum rpm rating to about
7000rpm.

The later cast connecting rods are
slightly stronger, but not much.
Changing the piston, piston pin and
piston ring assembly to one that
weighs 515gm/18.16oz instead of the
usual 765gm/26.98oz improves the
reliability of the connecting rod to an
absolute maximum of 7500rpm but
not for applications where these revs
are used on a continuous basis.

If the standard connecting rods
are going to be retained, the fitting of
the lightest possible piston, piston pin
and ring combination is recom-
mended. The cast standard connecting

rod weighs 680 grams, while the
forged standard connecting rod weighs
700 grams (or 635 grams lightened as
suggested).

Nothing can alter the fact that the
two standard type connecting rods are
not suitable for all-out competition use
and, as a consequence, alternative
connecting rods have to be used. With
the lightest forged pistons fitted to
either of the standard connecting rods,
the maximum revs possible are 7300-
7500rpm with limited reliability. The
connecting rods will only take this sort
of treatment for a limited period of
time and it only takes one connecting
rod to break and the engine will be
totally wrecked ...

With either type of standard
connecting rod fitted, maximum
engine rpm must be limited to avoid
connecting rod failure. Use a gover-
nor-type distributor rotor (readily
available for the standard Bosch
distributor used on many of these
engines). Governor rotor cut-out
speeds start at 6200rpm and the cut-
out rpm is cast on the rotor. Alterna-
tively, an electronic rpm limiting device
can be fitted into the ignition system.
The use of both methods will give
peace of mind.

CAMSHAFT LOBES AND
ROCKERS

Many standard Pinto engines have
had camshaft failures of one sort or
another. The oil spray bar is usually
blamed (it can be a source of
problems if an oil hole becomes
blocked) but, in reality, there is so
much oil from all the rockers flying
around that this idea can usually be
discounted. The real problem on
standard engines was one of rocker
hardness and camshaft lobe hardness.

The original rocker geometry of
the standard engine was always
correct, but it certainly wasn't after a
replacement camshaft with a different
base circle diameter (any significant
amount - 1.0mm/0.040in, plus) was
fitted. On high-performance engines
this is where the real problems started
because this was a new factor unre-
lated to the original rocker/cam lobe
surface hardness problem.

Early standard engines often had
the problem of one or two rockers (or
more) and, perhaps, the cam lobes
wearing away rapidly. On checking
surface hardness of the worn rockers it
was common to find the hardness
value slightly down on that of the



Auxiliary shaft and the gear which can wear.

surviving rockers, even if the surviving
rockers looked to be on the point of
failing themselves but were actually
still giving good service. The tops of
the camshaft lobes would also show
around 0.75mm/0.030in wear even
though the engine would still be
running well, if noisily.

There are now plenty of camshaft
manufacturers (including Ford) making
complete kits for these engines.
Because of the known problems,
replacement camshafts and rockers are
all checked for sufficient hardness.
Outright failures are few and far
between, although the overall wear
characteristics remain unchanged.

CAMSHAFT PILLARS

The front pillar is extremely strong and
never causes any problem. The centre
and rear pillars are extremely weak
and do not represent good design.
These two items must always be
handled with extreme care to avoid
damage (breaking them off). Ford
never saw fit to improve the strength
of the pillars during the life of the Pinto
engine.

The material thickness of these
pillars is marginal at best and, further
to this, the factory drills an oil feed
hole for the spray bar in the middle of
the centre pillar - at the thinnest point
on one side!

The centre and rear pillar can be

strengthened to a satisfactory level, but
this involves detailed engineering work
and the brazing of mild steel straps
over them. These modified pillars will
not break even in the most rigorous of
service. A close fitting steel mandrel
(0.0005inch/0.013mm) has to be
made that fits into the centre and rear
pillars tunnels (bearings out) and then
the pillars have the straps braized on.
The mandrel prevents distortion
occurring during braizing. As a further
alteration the oil feed to the rockers is
not taken off the centre pillar but
rather off the front and rear pillars
only. This means making up a new
spray bar and drilling into the pillars
(involves some re-work). What this
does is allow the oil fed to the highly
stressed bearing in the centre pillar to
oil the bearing only and not be
drained off to feed the rockers as well.
If the valve spring pressure and the lift
are kept within reasonable limits and
the geometry is correct the standard
pillars do not normally break in a high-
performance application.

CAMSHAFT BEARINGS

The early centre and rear camshaft
bearings (white metal type) would also
wear out prematurely on standard
engines. On early engines fitted with
white metal camshaft bearings, the
centre bearing would invariably be
well worn after even a moderate

(50,000km/30,000 mile) usage. Later
standard engines feature hard wearing
bronze bearings and. while the
underlying problem is not actually
resolved by this modification, the
symptoms are reduced to an
acceptable level.

The centre bearing takes the
maximum flex from the camshaft
(caused by the valve spring and
camshaft action) and this is why it
suffers first from wear problems.
Centre bearing wear is increased when
strong valve springs and a high lift
camshaft are installed.

Just to exacerbate the problems
caused by a worn centre bearing, the
oil spray bar is fed from this bearing.

PISTON TO VALVE CONTACT

2000cc engines have deeper
combustion chambers and so, when
fitted with a standard camshaft, do not
suffer piston to valve contact even
when a cam drivebelt breaks. On the
1600cc and 1800cc engines (with
standard camshaft) if the drivebelt
breaks valves will be bent.

Any Pinto engine can have inlet
and exhaust valve reliefs professionally
machined into the tops of the pistons
to prevent piston to valve contact - this
is particularly important for road cars
where reliability is essential. If the
cylinder head is planed a lot, and the
camshaft has more lift than standard,
machining deep enough valve reliefs
becomes difficult (regard 3mm as a
safe maximum) but whatever valve
relief depth can be safely obtained
should be obtained. Reliability is the
most important attribute of any high-
performance engine.

AUXILIARY SHAFT GEAR
WEAR

When assembling the short block the


