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FOREWORD & BIBLOGRAPHY.

With such excellent books on M.G. history about, it would be utterly pointless trying
to retell it all. If that is what you are after, then obtain 'M.G. by McComb', 'Magic of
the Marque', 'McComb, Maintaining the Breed', all by F. Wilson McComb; "Tuning
and Maintenance of MG's' by Phillip H. Smith; 'The Magic of MG', 'MG, Magic of
the Marque' by Mike Allison; and 'MG The Untold Story' by David Knowles. Once
you have absorbed these, you are an ‘expert’. This book is a collection of information
and stories | have collected over about 30 years, with obvious reference to MG history
books. It is not a workshop manual, even though there are hints and tips from
experience of working on them, on the XPAG, 'A’, 'B' & 'C’ series, and the V8, all of
which | have owned and run for a number of years, ( especially the XPAG and 'B'.) It
is not a history book, even though the chapters and models are in order. It is an
information book for an enthusiast by an enthusiast, who saw something somewhere
about M.G. engines, and needs it all in one book. The political infighting, and hard
commercialism of production and profits does not interest me, so | have deliberately
avoided it. Within these pages is information and my views, about the engines that
M.G. used after the company had come under firm control of Morris Motors Ltd.

Other reference matter, some read a long time ago | might add, was 'M.G. Cars', by
C.P. Davidson; The Book of the Austin A40', by Ellison Hawks; 'Wolseley Cars' and
'‘Morris Engines', by D.V.W. Francis; 'BMC 'B' Series' by Lindsay Porter; 'Tuning the
‘A" Series', by David Vizard; 'Post War Baby Austins', by Barry Sharratt; ‘Morris
Bullnose & Flatnose', by Peter J. Seymour; 'Y type Saloons & Tourers' by John
Lawson; "The Morris Story', by Brian Whittle, "The Rover Story' and "Triumph
Spitfire' by Graham Robson; 'British Leyland', by Jeff Daniels; 'The Breakdown of
Austin Rover', by Williams, Williams & Haslam; "Metro', by Mark Steward; 'Lord
Nuffield', by Peter Hull; 'The Private Motor Car', a collection of the Crompton-
Lanchester Lectures to the IME in 1960; and many, many road tests found in the
‘Brooklands Books' collection, from 'Autocar’, 'Motor', 'the Light Car'; articles in the
MGCC magazine 'Safety Fast'’; articles in the MGOC magazine ' Enjoying MG’;
articles in the MG Octagon CC magazine, 'Bulletin’; my own experiences since 1960,
and items that | have forgotten from whence they came.

**Note that this IS NOT an engine tuning book.

NC.
Quote;- " In more than 60 years there have been many M.G.s, some of them
remarkably good cars and some of them really very bad, but the vast majority have
been honest in design and execution."

F.W. Wilson McComb. 1984

This includes their engines, of course.



**A special thank you must go to Malcolm Taylor of the MGOCC, and John Lawson
of the "Y" Register, for their help with this rather involved book.

ENGINESfor M.G's

(From the TA to the MGF.)
(1935 t0 1998.)

Introduction.

There are lots of pretty M.G. books about, full of excellent photographs and text, that
gloss over important technical parts, or simply do not mention them. Others go too
deep and lose the reader in a morass of figures and graphs. The simple aim of this
book is to get round the difficulty of finding out that odd bit of information you know
you saw somewhere. The mechanical components of an M.G. such as its engine, has
to be looked at with the view that after 1935 M.G. used and developed Morris, and
later, BMC/BL, then Rover, parts for their own use. Some enthusiasts either forget, or
choose to ignore this.

The excellent engine drawings included are those of Motor, Autocar, Sphere, and
Light Car magazine technical artists, and are shown as an 'art' of their times. This is
not a historical epistle, nor is it a life story of M.G., but if you like engines, and those
of M.G. cars in particular, and their roots, read on.
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ENGINESfor M.G's

An Engine.

Do you remember the first time you ever started up a cars engine? The fact that it
started just because you pushed a button, pulled a knob, or turned a key? Your Dads
car perhaps, in the garage, or on the drive, when he was not about. It burst into life
from its comatose state, and you heard the noise and felt its power through the seat
and your foot on the accelerator. Then there was the day you actually first drove a car,
or in my case a small Ferguson tractor. This thing with an engine in it, the feeling of
power, it scared you that you would have to control this energy. The feeling you had
as the car lurched forward, assuming you chose first gear! It did not take long to be
able to control the engine, you quickly learned how to use a clutch and accelerator,
then hopefully, the brakes. That feeling you had, is it still there?

Today's cars are just bits of technology to use, from A to B. Their reliability is
marvellous, but there is no fun anymore. The risks and excitement has gone. To start
up an engine in an old M.G. is to recapture that first thrill, to feel you want to control
it. This is true of any old car of course, but M.G. does fire the imagination. M.G. are
after all only 'Safe and Fast' cars that rely on well proven parts from others, be it
either Morris or later BMC/BL. They are not super-fast cars, nor very large, nor
expensive when made, ( though some can be today as people try to recapture their
youth ....cccovviinen, or that first thrill.) Ancient bits of hot steel and aluminium
spinning, reciprocating, vibrating, and producing power, under your control.

It matters not which model you drive, leave the worrying over whether it is a 'real
M.G." to others, the thrill is there in any M.G. saloon or sports car.

We are a very lucky generation, in that we have the motor car for pleasure. It cannot
continue forever, let us enjoy them whilst we can. Let us now look under the bonnet
and find out about the engines story, why it is there, where it came from, and to whom
it is related. Engines from Austin, Morris, Triumph, and Rover were fitted to M.G's
over the years. An old saying goes that Morris are cars that stop but do not go, and
Austin are cars that go but do not stop, a reference to the immediate pre-war pairs
competitors models; one had good brakes, the other good engines. They were to join
forces as the British Motor Corporation, ( BMC,) after the war, in 1952, then British
Leyland, (BL), in 1968, then the Rover Group in 1986.

*khkhkhkkhkhkkkhkhkhihiiikikkx



Chapter One.

M.G. Engines, Care of Morris.( 1935 to 1955)

THE PRE-WAR and IMMEDIATE POST WAR ERA.

The internal combustion engine ( ICE,) has now been with us for some considerable
time, and it must now be under the bonnets of millions upon millions of vehicles
worldwide. The M.G. motor car comes into the picture in approximately 1923/24,
evolved by Cecil Kimber, in the early days of the Automobile. The engines used
before then were purchased from outside the main Morris Company, but as the Morris
empire grew and grew, so he began to buy up his suppliers. The company of
Hotchkiss in Gosford Street, Coventry were purchased in 1923 to be renamed Morris
Engines Branch. They supplied Morris with the engines for the later model of the Bull
Nose (and M.G.) saloon cars. Hotchkiss et Cie had moved to the United Kingdom
from France in WW!1 to escape the Germans, to continue making armaments, and
carried on using their original machine tools and equipment. They had never made an
engine until they met William Morris, but had excellent machine shop facilities and a
very experienced workforce, and were looking about for work after the war.

The machinery and tools had come over from France, and this included the thread
cutting dies and taps used on their guns. These threads of an unusual French Metric
size were used up until 1956 in the last "X' series engine in the Wolseley 4/44, having
been used in virtually all Morris and M.G. engines till then. These metric threads are
not quite the same as those used today. The last M.G. to use such threads was the
TF1500 in 1955. Such nuts and bolts have British BSW/BSF head sizes, so that the
average British DI'Y owner or motor mechanics tool kit could still be used, but with
these odd metric threads. From then on, starting with the M.G. 'Z' Magnette in 1953,
Austin engines were used under the umbrella of the British Motor Corporation, or
BMC for short. These BMC engines used American based Unified Fine (UNF) and
course (UNC) threads, ( ANF & ANC in the USA)) in the 'A';'B' and 'C’ series M.G.
used. Such nuts and bolt heads had to be used with spanners that are termed "A/F",
indicating the distance Across the Flats, a common size for instance, being 1/2" AF.
Later still, standardised 1ISO metric sizes took over with the 'A' Plus, 'O''R",'S', and 'K’
series engines of Austin/Rover.

Other items used with the Morris engine were made by outside contractors, and they
too were taken over one by one, so that Osberton Radiators became Morris Radiators
in 1922 as Morris was their only customer. Skinners Union who made SU carburetters
for Morris were purchased in 1926. The next year the first M.G. factory was built at
Cowley, and then M.G. moved to Abingdon in 1929.

The Hotchkiss 'side valve' (sv) and Morris/Wolseley ‘overhead camshaft' (ohc)
engines used by M.G. before WW?2 are well documented. This book is about those
used by M.G. from 1935/36 when M.G. became part of The Nuffield Organisation,
from the little TA Midget right up to the latest Rover/M.G. MGF sportscar.



Like all things, a car engine is a compromise. It would be nice to be able to use the
best materials, and hand assemble the accurately machined components to the 'Blue
Print'. A blue print is a ‘working copy' of the drawing of the engine from the design
office. They were blue because of the method of copying such large drawings in those
days. In reality the manufacturer has to use metals that are cheap, hard wearing, will
machine easily, and take up complicated cast shapes. The engine must be designed for
an assembly line as well as a long life. As M.G. was originally a small part of a huge
motor manufacturer, Morris, they were limited to using parts that were available from
the huge corporate parts bin. As a mass produced component for millions of cars, an
engine has to have tolerances, meaning that a cylinder bore will be between two sizes,
the variation often between two-thousandths of an inch, ( 0.002"), and the piston
being made to similar limitations. So a new engine piston could have up to 4 thou'
"play" if assembly was not checked for quality. To limit this, pistons would be graded
so the assembler could select a set that would not be so slack. Camshafts and
crankshafts would be under similar tolerances, ( ie, a half to one thou' plus or minus,)
simply because machines did not exist that could turn out thousands of parts without
tiny differences. Experienced assembly line workers, worth their weight in gold, at
Morris Engines, could select the correct parts to fit together within the tolerances.
Morris paid good wages and had a large staff of Quality Inspectors, and used the best
materials. So unlike Rolls Royce, cars for the masses like Morris and M.G. are not
perfect, but as close as possible within a price.

Like other manufacturers, parts that failed the 'go, no-go' gauges were then machined
to the next size for 'exchange engines’, ie becoming an undersize crankshaft, or a
rebored block. Nothing was wasted. A 'go, no-go' gauge is used to check the
dimensions of items, giving the limits for an operator to use easily and quickly.

Company Policy.

Motor manufacturers are companies, and companies exist to make money, not cars.
Often the management are not all enthusiasts, but businessmen and women, and a
good idea in business is to use common base components. This keeps prices down,
allows more choice within a range, and can keep quality up, because of mass-
production. In M.G's case it meant they had access to massive investment that was not
for only them, but all the other marques as well. Under BMC this meant they could
use new engines first that on their own they could never have afforded to develop and
produce. Under Nuffield it was a similar case. It is ho good being a self contained unit
in a company if you cannot call on its larger resources or help. If the bits you use, like
engines and other mechanics, are suitably modified to suit your needs, ie engines
tuned for sports cars, but backed by long reliable service in more mundane cars, a car
can still have dignity and quality. For instance M.G. produced 524,862 MGB's, but no
one noticed that BMC produced 900,000 Farina saloons, both have the 'B' series. Or
that between 1953 and 1955 M.G. made 9,600 TF Midgets, but Wolseley made
30,000 4/44 saloons, both have late versions of the Morris "XP' series engine. Or that
M.G. made 150,496 'A' series engined Midgets, but in the Morris Minor there were
1,293,331 alone.
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PRODUCTION.

The Beginnings of an Engine.

Any engine begins life as an idea, ( often tempered by the need to re-use parts of the
old one due to costs,) then a drawing, then this is transferred into the three
dimensional wooden 'pattern’ that will be used to make the moulds it will be cast in.
The Morris engine design office and pattern makers shop was at Coventry, as was the
iron foundry. Later the Ward End premises of Wolseley would be involved in engines
as well. The wooden mould will be given a number, often the items part number,
taken from the design offices drawing number. This number will follow the item
through to the spares book sometimes. For instance the XPAG TC/YA cylinder block
is pattern number 24146, the MGB 1798cc five main bearing cylinder block is
12H3503, the same as the Marina 1800 and the Sherpa 1800 diesel. The 1800 Marina
cylinder head is 12H2709, and the Midget 1098cc cylinder head 12G206. These
numbers are cast onto the metal and easily seen and rough looking, do not mistake
them for serial numbers, ( the engines individual identity number,) that are stamped in
much later during production. The medium used for the engine block and cylinder
head, is often grey cast iron, as this flows very easily and will make intricate castings,
and if cooled slowly will form graphite flakes in the metal. Graphite assists easy
machining and makes the casting hard wearing, and partially self-lubricating. Grey
cast iron also has a very small shrinkage rate after casting, unlike aluminium. Cast
iron cylinder heads cannot withstand lead-free petrol on the exhaust valve seats,
unless they are modified by fitting hardened steel inserts. The Pattern Maker who cut
and carved the wooden pattern, will have had to make an outer pattern, and one that is
in fact the hollow innards of the engine, such as the water spaces, called a ‘core".
These are in the 'negative' so to speak, as the casting is done in special sticky sand,
hence the term 'sand-casting'. A negative sand mould is made of the engine block, or
head, then a 'core’ mould is made in sand and baked, then suspended inside the first,
via 'core holes'. Once the iron is poured in under gravity, it solidifies around the sand
shapes. It is then broken open and the cooled casting carefully cleaned of all sand,
both externally and from the ‘core’, the waterways and ports, etc. The holes that once
supported the core are then machined, and core-plugs fitted, thin discs of concaved
steel sprung into place, in the machine shop after. Grey cast iron was used almost
universally for car engines, until aluminium supplanted it in modern cars once costs
dropped. A sand casting has a natural 'sandy’ finish, you can almost make out the
grains.

After the foundry where the casting takes place, the block and head will be fed onto
transfer machines, simply meaning that after each machining it is automatically
transferred to the next stage of machining, many times over. This automation saves
labour, is quicker and more accurate, often just one operator watching many
machines. In the early days, the rough castings were taken from the foundry to
Coventry for machining. Areas such as the cylinder bore, camshaft and main bearing
in-line boring need to be very accurate. To locate parts accurately with their
neighbour, dowels are used, on such parts as flywheels and big end caps. A dowel is a
short piece of round metal bar that fits into a hole in each half of the two bits that need
to fit together. Another method is to use a key that fits into a slot between parts, such



as a camshaft gear or sprocket, so the ‘timing' is accurate. A key is used where the two
bits 'drive’ one another, and is often square in cross section. Such methods allow
accurate, fast assembly, on production lines..

Pistons were made of aluminium alloy, just as they are today, but carefully ground
oval and tapered to cope with the thermal expansion when in use. Some pistons had
steel inserts to control their expansion cast inside them, others are forged from good
quality alloys. To seal up the cylinder bore from oil loss one way and compression
loss the other, piston rings are used. Connecting rods, camshafts and crankshafts were
forged from good quality carbon steel. Casting is using melted metal poured into a
mould; forging is forcing very hot and pliant metal into the required shape, using very
powerful machine hammers, into dies. A 'die’ is a steel former, usually in two halves
and often very large. Because of their accuracy and special steel, they cost a fortune.
Forging keeps the 'grain’ of the metal in the components, giving great strength after
heat treatment. Because the steel parts need to be hardened and tempered for use in
the engine, they are ground into shape, on grinding machines working at very great
accuracy. Areas like the big ends, main bearings, camshaft bearings and lobes, also
need very highly polished finishes, as well as accuracy.

Morris Engines Ltd. engines were well made. They used not only cast iron heads and
blocks, but often had cast aluminium ribbed sumps, clutch and timing chain covers,
with big brass threaded oil fillers and sump plugs. When BMC arrived in 1953 such
expensive parts were replaced by pressed steel sumps and covers painted engine
colours, often red for M.G. and green for the others. Rover went back to ribbed alloy
covers and sumps, but their whole engines were aluminium alloy castings.

It is easy to see why the engine, gearbox, and axles are often the major costing in any
car. There are inlet and exhaust manifolds to cast in iron, some inlets in alloy, sumps
and timing chain covers cast in aluminium, all bearings surfaces need machining and
an expensive journal to rotate in, lined with white metal or other alloy. Inlet and
exhaust valves to machine and grind, timing gears and oil pumps to be gear-cut, oil
ways to be drilled, and so on. Great care and cleanliness is needed during assembly, as
any sand or metal swarf ( bits of metal left over after machining,) will quickly ruin an
engine.

Because machining of metal surfaces is again a compromise, to ensure there is an oil
tight seal, or compression tight seal, gaskets are used. This is an asbestos or paper
based sheet, sometimes with copper surfaces, and is there to take up all the tiny
imperfections the machine tools left. The sealing of crankshafts at both ends of the
engine, was not a good point of British Engineering in those early days. The front end
relied on a felt ( compressed woollen waste,) seal and the rear a 'reverse scroll seal’
based on the method the Egyptians used to lift water from the River Nile 3000 years
ago. As the engine rotates the reverse 'thread' is supposed to 'roll' back in any escaping
oil that the 'oil-thrower' missed, (an oil-thrower is a disc designed to spin oil away
from the seal area.) The XPAG, 'A' and 'B' series engines used this system, until BMC
fitted neoprene sprung lip-seals in the early 1960's. Morris were also clever with their
pre-war sv units, putting a ‘cover' on the top similar to a rocker cover, but was in fact
a air silencer/fume collector for the carburetters. This has caught out a few 'experts'
who assumed they were ohv engines.



Chapter Two

M.G. Enqi NESfrom the TA Midget onwards.........

The pedigree of the Morris Engines Division included not only the background of
Hotchkiss, but that of Wolseley, of Ward End, Coventry, whom Morris had purchased
in 1927. He was after the Wolseley engines of advanced design, as well as wanting to
outbid his competitor Herbert Austin. The overhead camshaft engines (ohc) of
Wolseley had found their way into many M.G. cars including the tiny M-type Midget.
However, these ohc engines based on Wolseley’s WW1 experience of building
Hispano-Suiza aircraft engines under licence, had proved to be expensive to produce
and complex to keep running. So most Morris cars were fitted with humble side valve
(sv) engines, and the Wolseley using a cheap overhead valve (ohv) conversion of the
same engines. For by 1935 Wolseley’s had become an up-market Morris, though after
WW?2 there was a short return to the ohc six cylinders for a while for big Wolseley
cars. In 1938 Nuffield purchased Riley Motors, who had their own well designed four
cylinder high-camshaft engine, but this engine never affected M.G. as Riley were left
to run themselves for some time.

The PA/PB ohc Midgets were the last model to use that engine, the ohc Morris Minor
reverting to a side valve back in 1932, and had been the source of many of the
Midgets components. When the tiny ohc 'M'-based Midgets engine stopped
production, in the upheaval of Leonard Lords thinning out of the numerous models
M.G. and Morris/Wolseley were building in 1935, M.G. had to look into the Morris
cupboard of engines for a successor to the nice ex-Wolseley units.. From the rather
empty shelves they found the ohv conversion of the pedestrian Morris 10/4 Series 2 sv
unit, ( 10hp four cylinder.) This was fitted to the Series 3 Morris 10/4 and Series 2
Wolseley Ten/40, ( 10hp rating with 40 brake-horse power, or bhp,) in 1935, being
termed a 'MPJW' in the Wolseley and a '"MPJM' in the Morris, and was of 1292cc,
with a bore of 63.5mm and a 102mm stroke. This 102mm stroke can be traced back
to the early Bull Nose Morris engines as well. The rather out of date 1910 RAC rules
on Horse Power (hp) still had effect, and was used by the government for levying road
tax tolls. This rule relied on only the bore of the engine for its formula, in this case
giving these Nuffield four cylinder cars a rating of 10hp. After 1936 all the Morris
firms were combined into The Nuffield Organisation, (Morris becoming Lord
Nuffield in 1935,) to get around super-tax problems, as one or two were the personal
& private property of William Morris. There were other parts from the Morris
Ten/Four series 3 that were to be used on the 'M'-type Midgets replacement, the "TA',
such as hydraulic brakes, gearbox, axles, etc.

Do not confuse "hp™ with "bhp™. The old Horse Power (hp) was just that, the power of
one horse. The RAC designed a system whereby cars engines power could be worked
out by a formula, using the diameter of the bore. This was all right in the early 1920's,
but as 'power measurement' became more accurate, a machine called a 'Brake' was
used. The engine was bolted to it, run up to speed, and its output measured in Brake
Horse Power, (bhp.) The old RAC system became a joke, a 10hp car would produce
over three times that by the 1930's, for instance a 10hp Morris producing 37bhp. But
the Excise/ Transport Ministry, in the ways of British-red tape, kept the old 1910
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RAC system to use for cars to pay their road tax on, little cars low annual tax, big cars
more. It was abandoned after WW2, as it had held back engine development by
restricting bore sizes, hence the large number of old British cars with long strokes and
tiny bores!!

VA One and a Half Litre Saloon Engine. (1937-39)

The TA sports car was not the only M.G. to inherit a Morris/Wolseley ohv engine, the
big M.G. saloon cars used similar ironwork. The VA was an M.G. saloon car, the
smallest of a range. The VA used an engine of 1549cc, with a 69.5mm bore by the
now famous 102mm stroke version of the Series 2 Wolseley Twelve/48, (in fact a big
Series 2 Ten/40, [TA] engine,) itself a ohv conversion of the Series 2 Morris
Twelve/four sv unit. The 12hp engines size was why the VA was called the 'One and
a Half Litre M.G." This was a four cylinder engine and a very close relative to that
used in the TA Midget, being of the same Morris family of units. It had a nice ribbed
aluminium alloy sump. Like the "'TA" the car had coil ignition, the distributor having a
vernier adjustment for fine tuning. Cooling relied on thermo-syphon with pump
assistance. Both 10hp and 12hp cars used virtually the same gearbox so swapping
about was made easy. In the VA the engine was called a 'TPBG'. The rather staid unit
had a surprise in it, as part way through production there were modern steel backed
shell bearings on the crankshaft, replacing the direct cast white metal. Morris Engines
were updating as they went, as this engine had two crankshafts in its short life. There
must have been plenty of metal in the VA engine, as it was bored out to 73mm to give
1705cc, and using Morris 18hp/ Wolseley 18/85 pistons, fitted to the TA "Cream
Cracker" team cars, (a 'TPDG'! ) Cecil Kimber had such a unit in his own VA it is
rumoured, this may be true because the Police specification VA did use a bored out
engine, to 1705cc, to give it better performance. The VA of 1937 to 1939 produced
55bhp at 4,800rpm, on a 6.5 to 1 compression ratio. Unlike the TA, the VA had been
able to adopt the dry clutch of the 12hp Morris and Wolseley Twelve/48, as they
gained it during production. The first VA engines still had ‘'wet' cork clutches, like the
TA. The later VA engines revved more easily with the lighter flywheel of the dry
clutch. The late 1930's saw many improvements to Morris engines. MG made 2407
VA saloons.

SA Two Litre Saloon Engine. (1935-38)

The SA was the next model up the M.G. saloon car range with a six cylinder engine, a
more elegant car than the VA. The SA had the ohv engine from the Wolseley Super
Six of 2062cc, of 16hp, with 75bhp, an in-line six cylinder, and the reason the car was
originally called the 'M.G. 2 litre'. In the M.G. it used twin downdraft SU carburetters
and had the early Morris 'wet' cork clutch. A modern feature was its counterbalanced
crankshaft. It was also used as a side-valve engine in the 1933 Morris Oxford Six,
16hp saloon. Oil pressure was a high 80 Ibf/in, and was fed to the pump from a
floating mesh filter in the ribbed aluminium sump, to reduce the chance of sucking up
any sludge in the bottom. Again the coil ignition had a vernier adjustment on the
distributor, perhaps a sign of the varying fuel qualities available at the time. As in the
VA, cooling was pump assisted thermo-syphon. Tappets held in by circlips are
carried in removable 'tables' of four to each set, ( three tables for a six cylinder, ) as
they all are on this family of engines. The exhaust was twin three branch manifolds
with 'MG' cast in, and the sump a ribbed alloy casting. To cope with the heavy M.G.
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SA saloon body, the engine was bored out to 2288cc using a 69mm bore, ( 17.7hp,)
which just happened to be half a millimetre under the size of the Morris sv 18hp, and
Wolseley 18hp ohv engines. The inlet valves were 33mm, and the exhaust valves
30mm diameter. With main bearings of 55mm diameter, and big ends of 48mm
diameter the connecting rods had pinch-bolt little ends. Piston design changed after
engine No.QPHG1165, formerly they had four rings, after they had just three above
the gudgeon pin, in the Aerolite forged items. Oil capacity was 2 1/2 gallons, with a
hot running pressure of 40-60 Ibf. The six cylinder Morris engines were virtually a
‘four' with two extra cylinders, many parts were interchangeable to keep production
costs down, not an unusual reason for a mass producer of components such as cars.
Later this engine was again enlarged, bored out to 2322cc in 1938, with a 69.5mm
bore, so that aligned it with the 'QPHW' Wolseley 18hp, the M.G. version being the
'QPHG', and to increase power to compete with the new SS Jaguar models. The
Nuffield system of engine prefixes is explained later. The SA engine of 1936 to 1939
in 2322cc form with 6.5 to 1 compression, produced 80bhp at 4,800rpm, and had that
102mm stoke. It was a bit pointless still calling it the ‘2 litre’ at that capacity, and was
replaced by the 'WA' 2.6 M.G. SA’s ran from SA0251 to SA2988.

WA Two Point Six Saloon Engine. (1938-39)

The bigger WA 2561cc in-line six cylinder ohv QPJG engine with 73mm bore, again
had the 102mm stroke of the family of Morris engines, but was an improved version
with a counter-balanced crankshaft, being built after some engineering improvements
to the products, including thin wall steel backed white metal shell bearings located by
dowels, and a dry clutch. It replaced the SA. The WA was an even grander M.G.
saloon car almost in the small Rolls Royce tradition, and the top of the range of these
late 1930's saloons. Pistons were modern controlled expansion type. It had a two
gallon alloy ribbed sump, with a six branch cast exhaust manifold, covered in cooling
ribs. There was a full flow oil filter, and the oil was fed via a coiled copper pipe, from
the pump, through the water jacket, to the bearings. This heated the oil up on starting,
and cooled it once too hot. The engine was rubber mounted for insulation, and sported
a nice aluminium alloy rocker cover. The engine's cubic capacity was why the WA
was called the 'M.G. Two-point-Six'. Again a sv version of the same 2561cc was used
in the Morris 18hp, and a similar ohv unit in the Wolseley 18/85. The M.G had twin
semi-downdraft SU carburetters, and was rated at 19.2hp for road tax. The WA ran
from WA0251 to WA0619.

These were all push rod ohv units in the TA, VA, SA, and WA from the Morris
stables, a very unexciting bunch of saloon car side valve engines converted to
overhead valve operation. The SA/WA engine was also shared in various forms with
the Morris Fourteen, Sixteen, and Eighteen. The Eighteen used the same engine as the
SA, though the MG SA and Wolseley Sixteen versions were converted to ohv. All had
proper water pumps with a complex thermostat in its own housing with a by-pass, not
completely relying on thermo-syphon circulation, coil ignition, and a distributor with
automatic advance and retard by centrifugal weights. All used the then 'new' smaller
diameter 14mm spark plugs, and a timing chain with ‘bright' "T" links to assist in
camshaft timing on assembly. M.G. was a division of Nuffield now, not virtually
autonomous anymore, it had to follow corporate company policy. For the first time
M.G. engines had air silencers on in the saloons, M.G. wanting to refine their models,
and the saloons had a lot of the big Wolseley saloons in their mechanics. Only the SA

12



and WA had a counter balanced crankshaft and all were long stroke, narrow bore
units. The WA of 1938 to 1939 produced 100bhp at 4,800rpm, on a compression ratio
of 7.25 to 1, both good figures for then. For comparison, Humber had a huge sv
4139cc 'Blue Ribband' engine that only produced 113bhp, in their Snipe, during the
same years, and it was popular with the Metropolitan Police. The engines in use by
M.G. in the late 1930's were from the parent companies stocks. Abingdon had the
choice of those power units fitted to various side valve Morris saloon cars, from a
918cc 8hp up to 3,485cc 25hp, and their overhead valve conversions used in the up
market Wolseley cars of identical cylinder dimensions, six of which were six cylinder
engines, and nearly all with .019" tappet clearances............. though the ' Two Litre'
and 'TA' having .015" clearances. One of these engines was to lead to a very famous
line, and that was the ‘MPJG' four cylinder 1292cc one fitted to the 'TA', ex- sv Morris
Ten/Four conversion.

Odd information...the TA, SA, VA and WA dynamo/tacho reduction ratio is 7:15.

THE TA' MIDGET "MPJG" ENGINE. ('‘MPJW in Wolseley, 'MPJM' in Morris.)

The 'TA' Midget was a much bigger car than the tiny ohc 746/847/939cc, 'P' and 'Q'
types it replaced, and thus heavier. It has the 1936-37 Series 2 Wolseley Ten/40
engine, (also used in the 1935 Morris Series 2 Ten/4 and 1938 Series 3,) but with
twin SU HV3 1 1/8" carburetters fitted and a camshaft with 11:59:56:24 valve timing,
8mm lift, producing 45bhp in this M.G. Considering this was a developed ohv version
of the 1932 Series 2 sv Morris Ten/Four this power output was excellent, but it was as
far as this unit could be developed or economically go. Whilst more power could be
wrung from it, its long stroke of 102mm, bore of only 63.5mm, and un-
counterbalanced crankshaft, along with its siamesed inlet and exhaust ports, limited
its revving range. The family of the then current Morris engines used siamesed ports,
( two valves being fed from one hole,) and on the "TA" whilst No.1 and No.4 exhausts
had their own port, there were only two inlet ports each feeding two valves. The
centre port was for No.2 and No.3 exhaust, ( a design to be repeated in the BMC 'A'’
and 'B' series years later!) The inlet valves were 33mm diameter, with the exhaust at
31mm, both with triple valve springs. Oil pressure 'hot' is 60 psi at 30mph, sump
capacity being 11 pints. It was a 'slow' engine, with a huge flywheel and a cork lined
clutch running in engine oil, ( dating back to the Bullnose Morris, ) real vintage stuff
from the Bull Nose era. It did have lots of pulling power, good torque, but not really a
sports car unit. However, because it was much bigger than the tiny ohc ‘M’ engines, in
the TA it gave similar performance. A bit ahead perhaps, but it pre-dated the Triumph
Spitfire engine that the Spridget inherited after the excellent 1275cc 'A'’ series, the
1493cc Triumph unit, and the seven main bearing 'C' series in the MGC, having
similar faults to the 'MPJG' engine. Not all M.G. engines were good.

However, a good point of this bread and butter "'TA' engine was the full-flow oil filter,
that cleaned all the oil before it arrived at the bearings. It was common for some
manufacturers to fit by-pass oil filters, that just took a dribble of oil off the main feed
gallery, filtered it then dropped it into the sump. Such a system could take many miles
to filter all the oil, and bearings were fed with unfiltered lubricant direct from the oil
pump. ( The early BMC Austin engines did just this.) The gear type oil pump fitted to
these Morris engines were very good, well engineered and built to last, unlike the
early 'A' series cheap items. The oil was sucked from the sump to the pump via a
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mesh filter that 'floated' on the oil. The ribbed aluminium alloy sump held 12 pints of
oil, and had an external, pressure full-flow oil filter, running pressure hot being 60 Ibf.
From the MPIM/MPJW the TA engine inherited white metal, directly cast onto the
big end, bearings, simple steel backed shells were in the future, on the X' series of
engines to come. Big ends were 52mm diameter by 38mm long, with 45mm dia. main
bearings 28mm long. Only two undersizes were available, -.010" and -.020", just like
the 1275cc 'A'’ series later. Piston design changed after MPJG696, the early plain
aluminium type had four rings, with the stepped-scraper oil ring on the skirt, those
fitted MPJG697 after having three above the gudgeon pin. The oil control was by a
slotted-ring. Water was pumped around the cooling system, with a thermostat to
control temperature, when most run of the mill cars relied on thermo-syphon
circulation. Unlike today’s cars, the water pump had its own grease nipple. A sign of
things to come is shown in the 'TA" having an air silencer that also consumed the
engine fumes via a vent pipe. Ignition was by coil, magnetos now being old
fashioned, but still used on many motorcycles.

Many car companies of those days had taken the same economical path to update their
engines, by converting a current sv unit to ohv. SS Jaguar did this with David Blacks
‘Standard ' six cylinder sv, using it as an ohv in their SS90 and SS100, real
‘hairdressers’ cars. Humber went one better and used a two litre sv designed in 1929
for its Hawk model, for the new owners, the Rootes Brothers. This engine lasted up
until 1954 in the current Humber Hawk saloon, then it was updated to an ohv unit.
They put it into new 'Hawk' of 1955, and the Sunbeam 'Talbot' sports saloon. It lasted
up to the last four cylinder Hawk and Commer van in 1967. That is getting your
money's worth from a design indeed! Morris were just as canny, the 1549cc sv engine
from the Morris Twelve/Four, ( used as an ohv in the M.G. VA and Wolseley 12/48,)
had its 102mm stroke cut down to 87mm to improve rpm, giving 1476cc, fitted with a
dry modern clutch, shell bearings, and called a 'VS15M', and used in the post war
Cowley up until 1954, and as the '"VS15C" in the Morris 'J' Type vans until 1956. The
BMC 1200cc 'B' series ohv was then fitted to replace it, having a similar forward
sump to the 'Z' Magnettes, to clear the solid front leaf sprung axle on the J type van.

The 'MPJG' engine had component designs that would continue right up until the last
1622cc BMC 'B’ series engine, such as a pinch bolt on the little end gripping the
gudgeon pin. Used in the small early ‘A" and 'B' series as well, this method of locating
the piston is not good for continuous high rpm.

So the TA engine was 'state of the art' for its time, and 3,003 of the models were sold
between July 1936 and August 1939, not bad for a tiny firm like M.G. The larger
series 2 Wolseley 12hp engine of 1549cc, ( the VA engine,) could be fitted to a TA,
as well as the four speed gearbox of the Morris 10/4 series 3, Wolseley Ten/40 series
2, Morris 12/4 s3, and Wolseley Twelve/48 s2, if the M.G. remote gear-change was
used and clutch adapted. If a dry clutch, late VA unit was used, it was not difficult to
adapt. Such was the inter-changeability of the Nuffield components. To give the TA
better acceleration, the axle ratio was changed from 4.875:1 to 4.375:1 at MPJG684.

Oil Leaks.
For all their faults, these Morris engines had good oil feed to most of their working

parts. The 'X' series had a particularly good feed to its ohv rocker shaft and followers,
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inherited from the MPJM/MPJG series. The feed came up from the rear end of the
main oil gallery, via a copper pipe, and fed under full pump pressure into the hollow
rocker shaft. Because MG and Morris were worried over rocker wear, the feed was
ample, and it assisted cooling of the top of the valves and their springs, via a tiny hole
in the rocker itself, spraying out oil. Even today the two bolts that are for holding on
the "Y" air silencer weep oil if a fibre washer is not used.

One weekend I needed my ancient car to go home on a 24hr pass, from my RAF
station in Oxfordshire. The rocker cover gasket leaked, so | made a new gasket up
from suitable sheeting in the stores, used on the RR Dart Turbo-Prop engine of the
Argosy. If it is good enough for RR, its good enough for MG. Home | went to see the
fiancée, fifty mile away in North Bucks. It was a sunny weekend, so we went for a run
all the way over to the Malvern Hills, and back. Oh, such days of traffic free roads in
the late 1960's! It was apple picking time in Worcestershire, so we stopped by a stall
in a lay-bye and brought some. I noticed the back of the car look dirty, and on close
examination, found it was covered in oil.

Upon opening the bonnet, | was to discover that gasket material suitable for the
synthetic OX38 oil used in Turbo-Prop Jet Engines, was no good for SAE30 Mineral
Oil using MG Piston Engines. The gasket material had literally melted, and oil was
everywhere. | screwed down the two cover nuts as far as | could, and crept to the next
garage to fill up with cheap '‘Commercial Oil' from an oil drum, then drove home.

With the technology of the 1930's in the Morris based engines used by MG till 1955,
one had to accept they would leak a bit of oil as the sealing was not perfect. That is
what I told my lady friend, ( now my wife,) and she seemed to accept it. | do wonder
about those cars that followed me, once they switched on their windscreen wipers
when it rained, and everything all smeared up. Would they suspect me?

One Nuffield engine that nearly came back to life in 1952, was the ohv Wolseley
Eight, (a smaller X series engine unit ) of just 918cc. It was destined for the Morris
Minor, that was currently using a 918cc side valve. When the Minor was fitted with
four doors, the performance was so poor, a better engine was needed. Two things
stopped the engines new life, a) the 803cc Austin engine from BMC was used upon
amalgamation, and b) no one wanted to renew all the machines to change the engine
over from metric to UNF threads. Had this engine been used, the MG Midget may
well have used it instead of the 948/1098/1275cc ‘A’ series. Another pre-war engine,
and ohv version of the 102mm stroke sv ‘TK” series used in the Morris MO series was
fitted to the Wolseley Oxford taxi. This had a dry sump arrangement, and was called a
TPDW-T of 1802cc. This size is identical to the Bull Nose Morris engine, but was
still being made in the early 1950’s. Only 12 are known to now exist.
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Chapter Three

The'X"' Seriesof Morris Engines.

As Morris themselves found in 1938, by reducing the stroke the rpm range could be
increased of the 1140cc 10hp MPJM, fitting a dry clutch and by getting rid of the
heavy cork clutch it could rev faster. Redesigning the crankshaft and including
counterbalances, ( big weights opposite the crankshaft ‘throw' for each cylinder,)
reduced the vibration and smoothed out the power at the higher rev range. This also
increased the life and reduced the stress on the crank itself, which now had up to date
steel backed white metal, or Babbitt, big ends and main bearings, located by dowels.
Then redesigning the cylinder-head to have six ports and angling the valves towards
the manifolds, gave excellent breathing with lots of room for future development.
Morris did this in 1938, and called the result the "X series of engines, and produced
the new 1140cc 10hp, 63mm bore and 90mm stroke, for their new 10hp ‘M’ series
saloon. It proved a lively, tough little unit. The Morris version was the "XPJM', with a
6.6 tol compression ratio, producing 37bhp at 4600rpm. The Series 3 Wolseley Ten
version arriving in 1939 with the "XPJW', both with a valve timing of 5;45;45;5. This
very modified, virtually a redesign, of the TA- Morris s3 Ten/4 engine, was a winner.
M.G. were very pleased, and developed this 1140cc unit to suit their needs by
enlarging it and making internal parts stronger. This was to be the "XPAG' once bored
out to 1250cc, with the now new shorter 90mm stroke and a 66.5mm bore, 7.2/7.4 to
1 compression, with its own camshaft with timings of 11;57;52;24, and bigger valves,
producing 54bhp at 5200rpm. Morris Engines termed this unit the 'short-stroke
Morris Ten 'M' engine'. The 1140cc XPJM was designed by one Claude Baily, who
was later involved in the Jaguar XK series. Because of the bigger pistons of the
1250cc version of the "X" series of engines, and its good rev-ability, the connecting
rods were stronger on the M.G. cars than on the 1140cc unit. The "TA' chassis was
fitted with this lively engine, with an improved version of the 10hp Morris series 'M'
gearbox, with synchromesh on the upper ratios, and renamed the 'TB'. The TA engine
mounting system was used, the new XPJM front mounting being adapted to suit. Note
that such things as synchromesh was introduced to give quiet gear changes, not
necessarily faster selection, something worth remembering if you are use to modern
fwd cars, and then try driving an old M.G.

Do not under estimate the TA, it was the first of the world famous 'T' series of sports
cars that took the world by storm after WW2. It will be remembered by many whom
themselves were not even thought of during its time, as that car chosen by many RAF
pilots, and USAF personnel, for the thrill of driving. The engine that powered it was a
simple conversion of a saloon car engine that could trace its ancestry back to the
11.9hp Bull Nose Morris, and in 13.9hp size to the M.G. 14/28 and 14/40, all with
that 102mm stroke.

WW?2 cut short the life of the TB Midget, the only modification the 1250cc engine
gained was an oil pressure-powered timing chain tensioner after engine number 883.
Some were fitted with a nice polished alloy rocker cover, from engine number 2020 to
2966, which expands into the post war TC Midget as only 379 TB's were made. The
engine fitted to the 'TB' was now very up to date and was to survive until 1956. The
redesign had resulted in its power rising from 45bhp to 54bhp at 5200rpm, in a much
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livelier package with an unburstable feeling to it, a sports car engine.

The 'X' series of engine has the sump face one eighth of an inch below the centre line
of the crankshaft, easily noticed on the front timing cover/sump asbestos string seal,
the two 'halves' are in fact different lengths. Like most four cylinder, three main
bearing engines, the side thrust is taken on the centre main bearing flanges. The fact
the block is bolted to the cast aluminium sump, and both bolt to the clutch bell
housing, makes the engine and gearbox unit very rigid. The, initially, split skirt later
solid skirt, Aerolite aluminium pistons, have two cast iron compression rings, and one
slotted oil scraper ring. On the M.G. XPAG the valves had double springs. The
cylinder head carried the major water flow for cooling, being fed into the rear of the
head, via a waterway along the offside under the manifolds. A water pump assisted
the water from the radiator to the rear of the head. The cylinder block relied on
internal thermo-syphon for its cooling. The engine had a very complex thermostat in
its own housing.

Variations in the 'X' Series of Engines.

M.G. really took the little XPAG to heart, and it found its way into many M.G.
models, as well as some Morris and Wolseley's. Study the chart to follow its use.

Model bore/stroke type cc made
Morris 10/4 s2 63.5 by 102 sv 1292 1935-37
Morris 10/4 s3 63.5 by 102 ohv. MPJM 1292 1937-38
Wolseley 10/40 s2 63.5 by 102 ohv. MPJW 1292  1937-38
M.G. TA Midget 63.5 by 102 ohv  MPJG 1292 1936-39
Morris 10/4 s 'M' 63.5 by 90 ohv  XPJM 1140  1938-48
Morris 10/4 Utility . . XPIM/U 1140  1939-45
Wolseley Ten s3 . . XPIJW 1140  1939-48
M.G. TB Midget 66.5 by 90 ohv  XPAG 1250 1939
M.G. TC Midget . . XPAG . 1945-49
M.G. TD Midget . . XPAG/TD . 1949-52
M.G. TD mk2 . . XPAG/TDC .. 1949-52
M.G. TD 8" clutch . . XPAG/TD2 . 1952-53
M.G. TD MKk2 8" clutch .. . XPAG/TD3 . 1952-53
M.G. YA . . XPAG/SC . 1947-52
M.G. YA 8" clutch . . XPAG/SC2 .. 1952
M.G.YB . . XPAG/SC2 .. 1952-53
M.G. YT Ihd . . XPAG/TL . 1948-50
M.G. YT rhd . . XPAG/TR . 1948-50
M.G. TF Midget . . XPAG/TF . 1953-55
Wolseley 4/44 . . XPAW . 1953-56
M.G. TF 1500 72 by 90 XPEG 1466 1953-55

The TC was the first with a timing chain tensioner, the earlier engines had a 7 1/4"
clutch, and the Wolseley 4/44 (change of system now, four cylinder with 44 bhp,)
engine is really an SC/2 with a different sump casting. The 'type’ will appear on the
round brass disc in the centre of the engine number plate.
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Production numbers of the 'X' series of engines;-

Morris s'M' 80,000 plus,
Wolseley 10/40 12,000 estimate,
M.G. TA Midget 3,003

M.G. TB 379
M.G. TC 10,000
M.G. TD 28,643
M.G. TD Mk2 1,022
M.G. TF 6,200
M.G. TF 1500 3,400
M.G. YA 6,158
M.G. YB 1,301
M.G. YT 877
Wolseley 4/44 30,000 Total 182,604

This Figure does not include the many thousands of the Morris 10/4 Utility cars &
vans made during WW?2 with the 1140cc XPJM/U, Solex carburetter engine, or those
fitted to petrol/electric sets and pumps as the 1140cc XPJM/U for the war effort.
These 1140cc engines can be bored out to 1250cc, but there is no Octagon cast into
the block, see Archaeology section on how to identify one.

The models that used the 1250cc XPAG engine can be seen in the list. For normal
production use variations were kept low, and the modifications made during its life
with M.G. can be seen under that heading. It is very comprehensive, because it is a
popular engine. Should you want to know this much about the BMC 'B’ series, |
would guide you to the excellent book by Lindsay Porter, see Bibliography. In the 'T'
types the engine has twin SU H1 1 1/4" carburetters ( TA 1 1/8") with no hot-spot, as
the inlet and exhaust manifolds are separate castings. On the saloon car, the 'Y's, there
is asingle SU H2 1 1/4" carburetter with a huge air silencer above, with a single piece
inlet and exhaust manifold giving a hot-spot to assist vapourisation of the mixture.
Such a system is not good for efficiency, as it heats up the incoming charge, but does
give a nice smooth tick-over and quick engine warm up. The Internal Combustion
Engine (ice) is a heat engine, and relies on getting air as hot as possible for maximum
expansion. Cold air in with maximum heat produces more power. If you pre-heat the
air, you lose out on efficiency. Good cool mixture is best, and this may help towards
the 54bhp the 'T' types produce over the lesser 46bhp of the 'SC' engines. Otherwise,
as the modifications list shows, they are very similar units. The Wolseley 4/44 has the
SC2 engine, in this specification, but with a manifold that faces out over the starter
motor and an export oil-bath air filter, where as the M.G's exhaust manifold faces
down centrally. The 4/44 cast aluminium sump is completely different, with its
reservoir at the front, rather prone to hitting kerbs, a fault of the 'B' series in the sister
car, the 'Z' Magnettes, ( see 'B' Series.) The introduction of the "Y' type also meant
modifications to the sump of the TC engine it used. It remained the same 5 Itr (9
pints) shape, but had bosses cast into both sides to cope with the LHD and RHD
clutch relay levers. Later both TD and Y types had bigger 6ltr (10 1/2 pint) sumps,
with cooling ribs. Other obvious modifications were the fitting of a bigger clutch, 7
1/4™ growing to an 8". This also affected the flywheel and the gearbox first motion
shaft and bell-housing making inter-changeability difficult. For instance I run a
replacement 'SC' Gold Seal engine with the old type filter canister, in an early "YB'
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that has the correct later SC2 gearbox with the larger first motion shaft and bell
housing. This means the engine will only take a 7 1/4" clutch plate, but it needs a 3/4"
centre. The M.G. 7 1/4" clutch plate has a 5/8" centre, but one from a 1950 Hillman
Minx fits | am pleased to say, as it uses a similar 7 1/4" clutch plate but with a 3/4"
centre. You just have to be prepared to search about auto-jumbles. Whilst the
gearboxes all look similar, the sports cars version have the remote gear-change
coming off the 'top cover' of the 'M' Morris unit, where as the "Y" has its remote gear-
change coming off a rear extension tail shaft.

Note that SU carburetters, ( Skinners Union,) use 'H' for horizontal, ( or semi-
downdraft) carbs, with numbers after, ie H2. The number refers to the numbers of
‘eighths of an inch’, ie H2 isa 1 1/14", H4 is 1 1/2" etc.

For those interested, it is quite easy to fit hardened steel inserts to the exhaust valve
seats of the XPAG/XPEG/XPAW to enable the engine to use lead-free petrol. Most
conversions use the bigger valves of the TF and with a bit of cleaning up of the ports,
thus you gain a few BHP. XPAG/XPAW inlet valve head diameters are 33mm,
exhaust 31mm; XPEG inlet 36mm, exhaust 34mm. It is best if the exhaust valve
guides are replaced with phosphor-bronze ones, the normal cast iron versions not
liking the lack of lubricating lead, and the valves being of good quality heat resistant
steel, if you can afford it a Nimonic Alloy.

Nuffield System of Engine Identification & Numbering.

The Nuffield (Morris Engines) system of engine identification lasted well into the
post BMC merger, so some early ‘A" and 'B' series engines used it, ( in Morris,
Wolseley & MG models,) slightly modified. Prior to 1936 a two letter code has been
used, the four letter one follows:-

First letter-Model  Second-Valves Third-Bore & HP Fourth-Make
U, Morris Eight S, side-valve H, 57mm 8hp M, Morris
M, Morris 10/4 P, Pushrod ohv  J, 63.5mm 10hp G, M.G.

X, Morris 'M' 10hp C, overhead cam A, 66.5mm 11hp W, Wolseley
T, Morris 12/4 B, 69.5mm 12hp C, Commercial
Q, 2Itr 6 cylinder E, 72mm 13hp

O, 31/2ltr 6 cylinder D, 73mm 13hp

A, 'A’ series (A30) D, 61.5mm 14hp

V, Postwar Morris/Wolseley, H, 69.5mm 18hp (6 cylinder.)

B, 'B' series, ( Z Magnette, etc) E, 82mm 25hp, ( 6 cylinder.)

12,1200cc ; 15, 1489cc,
22, 2200cc ; 26, 2693cc,

For instance reading '"XPAG' equates to" Morris 10/4 engine, OHV, 66.5mm bore
11hp, used in M.G." and 'BP15GA' was " 'B' series, pushrod ohv, 1489cc, M.G. ZA".
Some were never used by M.G. sucha'O"and 'V'. The 'V','A’, and the 'B' were used
after the war, and dropped the 'HP' part, as the RAC rating was out dated by then,
replacing it with the cubic capacity, such as the side valve Morris Cowley VS15M,
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the 15 being 1500cc,( actually 1476cc.) The system is not bomb proof as 'E' equates to
72mm bore for 13hp as a four cylinder, but jumps to a 82mm bore for a six cylinder
25hp engine! The 'X' engines were called short-stroke Morris 'M' series,( Engine
102mm stroke M series; not the car, the Morris Ten Series 'M".) In the engine prefix

BP15GA, the end 'A' refers to the model, in this case a M.G. ZA Magnette, BP15GB
to the ZB, and so on.

Where do you find the all important engine number? On early XPAG units it is on an
octagon brass plate riveted to the bell housing, just aft of the oil pipe to the valve gear.
On early 4/44 engines it is in the same place, but this time it is a square brass plate.
Onthe TD, TF, Y, and later 4/44's it is on a similar plate riveted to the offside (
drivers side,) of the cylinder block, under the front core plug under the manifolds. It is
on a raised portion of the casting, and some engines have their number repeated,
stamped into the actual casting just above this plate. Reconditioned engines have an
extra square plate just aft of this identity plate, see Archaeology.

Power, RPM, & Models.

Year Model Cylinders BHP RPM Bore/Stroke _comp.
1936/39 TA Midget 4 45 4800 635 102 6.5:1
1936/39 SA 2 ltr 6 80 4800 69.5 102 6.5:1
1937/39 VA 11/2 Itr 4 55 4800 69.5 102 6.5:1
1938/39 WA 2.6 Itr 6 100 4800 73 102 7.25:1
1938/48 Morris 10s'™M' 4 37 4600 635 90 6.6:1
1939 TB Midget 4 54 5200 66,5 90 7.25:1
1945/50 TC Midget 4 54 5200 66.5 90 7.2/7.4:1
1947/52 YA 11/41tr 4 46 4800 66.5 90 7.2/7.4:1
1950/53 TD Midget 4 54 5200 66.5 90 7.2/7.4:1
1950/53 TD Mk2 Midget 4 60 5500 66.5 90 9.2:1
1952/53 YB11/4 Itr 4 46 4800 66.5 90 7.2/7.4:1
1953/55 TF Midget 4 58 5500 665 90 8.1:1
1954/55 TF 1500 Midget 4 63 5000 72 90 8.3:1
1953/56 Wolseley 4/44 4 46 4800 66.5 90 7.25:1

Just by looking at the bore/stroke the families of engines can easily be seen. 63bhp
from 1466¢cc for 1954 was an excellent power to engine size ratio. The BMC 'B' only

put out 60 bhp from 1489cc in the first Z Magnette in 1953, ( later improved to
68bhp.)

Odd information....The XPAG engines dynamo/tacho reduction ratio gearbox is 6:15,
that of the TA, SA, VA, and WA is 7:15.
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XPAG Modifications During Production.
TB,TC,TD, TF, & 'Y' types.
Plus Wolseley!

Before you read through this list, | emphasise that these mods were during production
of the engine, anything could have been done since to the unit. Also, items like
cylinder heads do not carry unigue identity numbers, and are often swapped about.

1) First XPAG fitted into the TB Midget, August 1939. WW?2 intervened, and model
updated in 1945 and called the TC. Using two 1 1/4" SU carbs.

2) Up to XPAG 883 (TC) there was no timing chain tensioner. One was fitted from
884, and the aluminium alloy cover has a bulge in it to accommodate this oil pressure
fed, hydraulically damper, spring loaded tensioner. The oil is fed from Nol main
bearing feed.

3) From 2020 to 2966 a nice alloy rocker cover was fitted as standard. It must have
proved expensive, as it was soon deleted and the pressed steel one reinstated.

4) In 1947 M.G. introduced the "Y" series saloon, with a single SU H2 1 1/4"carb
XPAG engine. This and the softer cam produced 46bhp. There had been no suffix to
the XPAG engine types up until now as there was only the TC using it. In the "Y' the
engine became the XPAG/SC, and began at SC/10001. It was both a saloon now
termed the YA, and a tourer called the YT, and sold in RHD and LHD. To clear the
LHD steering column the dip stick and its guide grew by two and a half inches at
SC/13404. Where as the TB & TC had a ribbed alloy sump, the "Y' type was smooth.

5) In 1949 the TC was replaced by the TD, based on the excellent but modified YA
chassis and running gear. The first TD engine was XPAG/TD/501. With the new
model a new C45Y dynamo, M418G starter and flywheel starter gear ring were fitted,
at TD/501 and SC/14023. The new starter only has two bolts, not three. TD engine
numbers very quickly catch up the YA, then overtake it. TD used the Y sump.

6) At SC/14083 the oil pump to filter pipe changed from a two bolt fixing to a banjo-
bolt. This required the end cover of the pump changing, and a new pipe. It was done
to clear the steering column of the LHD cars. The XPAG/TL and TR engines were in
the normal numbering system of the SC units, not separate.( SC means single carb.)

7) At SC/15405 and TD/2985 the oil filter type changed, and its support straps made
stronger. The strap fixing bolts to the block were increased from two to three, and the
straps made wider, one inch to one & half inches. Anti-crush ends were fitted to stop
overtightening and crushing the filter canister. The pattern for this casting changed to
accommaodate the three bolts, and hence the casting number changed to 24445. At this
time the engine number plate moved from the bell housing to the offside front of the
cylinder block, onto a ready cast in raised portion. See Archaeology.

8) At SC/15576 the pistons in the YA were commonised with the solid-skirt type of
the TD. It is very doubtful if many Y's still have their original split-skirt pistons prior
to this modification in about mid-1950. Solid-skirt pistons are stronger, but not as
quiet.
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9) At SC/16463 and TD/6482 the water pump gland seal was improved. Old and new
pumps look identical. At SC/16769 dynamo changed to a C39PV type.

10) The oil pump pick up was to the left-hand side of the sump, and it appears that on
fast cornering it could cause oil starvation, (in a "Y'? Must have been on racing
TD's.) The pick up was moved to the centre of the sump at SC/16729 and TD/7576.

11) On the Y only, at SC/16831, ( see 12 below as well,) the camshaft timing was
altered to that of the Morris Ten series 'M' / Wolseley Ten s3 XPJM/XPJW engines,
5;45;45;5 but with the 8mm lift of the TD. It had been 6.6mm lift with the TD timing
of 11;57;52;24. The TD always had 8mm lift. Tappet clearance remained at the
clattery 0.019". This was supposed to improve mid-range torque for the saloon.

12) But on both the YA and TD the rocker gear was modified. At SC/16831 and
TD/9008 the exhaust rockers had their bushes made longer to increase life, ( Nos
1,45, & 8.) Washers were added between them and the spacing springs, and the
rocker shaft made longer to suit, the old one was 356mm and the new one 376mm.
Inlet rockers remained unchanged.

13) Modification to the drive chain meant that the engines suffixes were to change to
SC2 and TD2.( Note a TD mk2* has a TD3 engine!) The clutch was enlarged to a 8"
unit, replacing the 7 1/4", along with the first motion shaft in the gearbox growing to
3/4" from 5/8". The clutch face on the flywheel was enlarged to cope, as was the
clutch cover. This moved the starter ring out a little, but it was so machined that its
outer diameter did not change. The gearbox release bearing shaft was thicker and
slightly higher up the slightly wider bell housing. This all occurred at SC2/16916 and
TD2/9408, simply continuing the normal numbers sequence. This was prior to the YB
so SC2 engines can be found in late YA's.

* TD MKk2 was a special version Midget with a little more power, a bit like today's
limited editions! It uses two 1 1/2" SU carbs, as does the later TF.

14) The old disposable, separate oil filter and its associated pipe work were deleted,
and a modern for 1952 disposable element type fitted. This used the same element
that a huge number of British cars were to use in the 1950's, to the 1980's. This
entailed a new oil pump casting, that has the filter bowl integral with it, held on by a
long bolt. The oil pipe holes in the cylinder block were left un-drilled. The old oil
by-pass hole in the block became the oil feed from the pump into the main oil gallery.
A by-pass was incorporated into the filter housing itself to relieve excess high
pressure with cold oil. If the oil filter itself became blocked due to lack of servicing, it
could be lifted off its seating and pass dirty oil, a large spring inside the bowl
allowing this. The filter straps were deleted, and holes left undrilled on the block face.
This later oil pump CAN be fitted to earlier engines if the by pass valve is removed,
and the old oil filter feed to the rear of the gallery is plugged up, ( by the rocker gear
oil pipe.) It is a much neater arrangement, no pipes to leak. SC2/17293 and
TD2/14224 onwards were so modified.

15) The un-ribbed 9 pint ( 5 Itr,) aluminium alloy TC sump was recast as a 10 1/2 pint
(6 Itr,) sump with cooling fins for the new YB due out in 1952, at SC2/17383. It was
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also fitted to the TD to commonise the engines, at TD2/14948. The oil suction mesh
filter pipe was improved, but see SC2/18097, TD2/24489.

16) At SC2/17432 and TD2/17298 the pushrods were shortened to accommodate
longer rocker adjusting set screws. The threads were longer, and both rods and
adjusters were only supposed to go with each other, not be mixed with earlier parts.

17) For the more powerful Midget TD MK2 the engine had its waterways improved to
help cooling. Whilst the TD Mk2 had both the new head and block, the normal TD
and YB had to use up existing stocks. The new items are termed ‘round-hole’ blocks
or heads, and carry casting numbers for the head of 168422 head and 168421 block.
There is no octagon cast into these blocks, as they were also used on the Wolseley
4/44, and have an extra boss for the 4/44 dipstick. This was un-drilled on the M.G.
‘oval hole' heads are casting number 22952, and M.G. XPAG oval hole blocks are
24146 and 24445 with octagons. (See casting number identity for more.) The round
hole cylinder blocks were now being fed onto the production line, the oval hole ones
all used up. Alas there were still lots of oval hole heads left. At SC2/17463 and
TD2/17969 the round hole block was fitted to the YB and TD, note how the TD
numbers are now ahead of the YB, the TD was selling rather well. With an oval hole
head and a round hole block, or visa-versa, an oval hole head gasket must be used,
part number X24481. Round hole head gasket is part number 168423. See alse item
21 below.

18) The specification for the steel used in the exhaust valves was improved, very
doubtful if any old type now remain in use. SC2/17500 and TD2/18291 gained them.

Note that like the YT engines in the SC-sequence, the TD MKk2 engines also carried
on inside the normal TD sequence, no separate numbering.

19) The distributor clamp changed to a cotter bolt, from a simple clamp, at SC2/17670
and TD2/20942. Careful about that distributor at an autojumble, will it fit your car?

20) Once the sump was drained, there had been problems with priming the oil pump.
So at SC2/17670 and TD2/20972 the oil pump gained a priming plug. You could fill
up the oil pump, and get oil pressure and not heart attack!

21) At last the stocks of ready to fit oval hole cylinder heads had run out. The other
M.G's could now have a cooling system like the TD Mk2, with a block and head that
matched. The heads were fed into the production line, ( casting number 168422). This
has long reach plug holes (3/4"), so if you have long reach plugs, it is a round hole
head. If you have short reach plugs, ( 1/2"), you have an oval hole head. Again if a
round hole head is fitted to a round hole block, use the correct gasket, 168423. Old
heads use Champion L10S plugs, the new one Champion N8B. This happened at
SC2/17994 and TD2/22753. At TD2/22251 the clutch cable became a rod.

22) To improve the mid-range torque of the TD, it gained the YB camshaft, part No
AAA3096, at TD2/24116. However, it was not quite the same identical camshaft, see
item 23 below. ( Old TD camshaft was AAA5776.)

23) Whilst the 'new' cam had the same 5;45;45;5 timings of the YB, it was in fact a
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more modern profile with wider lobes to improve life. The shape of the lobe profile
enabled the tappet clearance to be reduced to 0.012" from 0.019", hence it was a lot
quieter. It is called the 230 degree cam, with 8.3mm lift. The plate on the rocker cover
gave the new clearance, and this was SC2/18097 and the TD2/24116 above. Today
we now have the problem of identifying which cam is fitted, see XPAG Camshaft.
The XPAG is one of the more audible engines one hears, it lets you know its tappet
clearances are a wide .019", and even the later .012" is not so quiet.

24) At SC2/18097 the YB gained a new distributor, 40058F type, and the TD gaining
a similar version at TD2/24489, type 40367. These had high lift-short duration cams,
and the points gap was 0.014" to 0.016" instead of the earlier 0.012". On the same
engines the sump had yet another modification, as oil had been backing up at the
longer forward end under braking. So a longer oil pick up was fitted. As it was
heavier, it had four bolts fixing it instead of two, and these can be seen on the nearside
of the sump. Previous sumps should be so modified, if not already done.

25) The oil level in the oil pump was raised to assist priming, the idea being that if it
remained full on draining the sump, it would self prime on starting the engine, ( but
see item 30.) This was on SC2/18120 and TD2/26635.

26) From SC2/18272 and TD2/27551 the crankshaft was forged out of E.N. 100 ton
carbon steel, a stronger material, part number 168537. Had some TD's broken a few
of the old ones racing?

27) At SC2/18122 on the YB only, the spark plugs were changed to Champion N8,
the N8B deleted.

28) In October 1952 the Wolseley 4/44 with its version of the SC2 engine was in
production, called the XPAW. Because of the new camshaft timings it was found the
springs could become coil bound so the valve spring faces were reduced by 0.5mm on
all "X" series engines. This occurred at SC2/19037, TD2/27867, and XPAW/1308.
Heads will have been swapped all over the place by now, but they will be round hole
heads. This modification was done in early 1953, and records show the SC2 engine
ended at 18460, rather odd!! The valve guides were now 24.5mm above the head.

29) At TD2/281167 the rocker pillar bolts were drilled and wire locked, as per normal
aircraft and racing practice. The 4/44 remained with spring washers, the YB had gone,
the ZA Magnette replacing it with its BMC 1489cc ohv by-pass oil filter engine.

30) At last, by drilling a small air hole up inside the oil pump, the oil pump was made
self priming. The TD had by now been replaced by the TF so the Midgets suffix
changed but the numbering system continued on. This was at TF/31263 and
XPAWY/5142. Changing the oil was no problem, oil pressure was instant on starting
up afterwards. Both the TF and 4/44 had pressurised cooling systems, at all of 4psi.

The TF 1250cc engine was in fact the TD Mk2 slightly more powerful version, with
an extra 4bhp over the standard TD unit. This block had been re-cored to enable it to
be bored out to 72mm, giving 1466cc, and becoming the XPEG, the TF becoming the
‘TF 1500'. The TF 1500 head was the TD2 one, with bigger valves, inlet 36mm, ( TD
33mm), exhaust 34mm, ( TD 31mm.) The TD had used a 7.25 to 1 compression ratio,
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but in the TD2 this became 8 to 1, with 60bhp. The TF 1250cc produced 57bhp.

31) To reduce oil feed to the rockers, the banjo-bolt at the oil gallery on the rocker
feed pipe, had its internal diameter reduced to 0.055". This was at TF/31943 and
XPAW/5300.

32) On the 4/44 only, at XPAW/6809, the water outlet angle at the thermostat was
changed to face the offside, in readiness for the BMC 'B' series to be fitted as the
Wolseley 15/50 ( 1500cc, 50bhp) radiator was being fitted. This outlet looks just like
a TF one to me, and | suspect it was to commonise parts, as the 4/44 carried on for
another 23,000 cars!! Or was the 'B' series in short supply?

33) Again, the 4/44 had a completely different sump casting to its M.G. cousins, with
a floating oil pick-up. Air leaks had occurred, so it was improved with a four bolt
fixing instead of two. These can be seen on the outside of the sump under the oil
pump, from XPAW/7642.

34) The TF had gone, the 4/44 the sole user of the "X" series of engines, with the BMC
‘A" and 'B' series taking over. On XPAW/20901 the timing chain oil thrower was
enlarged from 2.6" to 2.812" to try to reduce oil leaks at the front end.

35) We are into 1956, the front asbestos rope seal on the crankshaft is replaced with a
modern neoprene sprung lip seal, at XPAW/24110, part number AEG133, ( a Morris
part number, not BMC.) Sump and timing cover were machined to suit, and the sump
gasket modified. Watch out at autojumble’s that you buy the right sump gasket for
your engine, the late 4/44 one is too short at the front end, for your M.G.

36) Last "X' series engines off the line, October 1956 in a 4/44. The 4/44 ran for
34,000 units, and had just a few engine modification’s, perhaps it was well sorted by
then. However the column change gearbox fitted with its selector rods entering the
casting under the oil level line, adapted from the YB, was another story. It leaked till
the end. Both the TF and 4/44 used the later crankshaft part number 168557.

*hkhkkkhkkkkikkkkikkhkkkikhkkhkhkkhkikkiikkiik

Known 'X' Engine Casting Numbers.

Casting numbers, as already mentioned, are those of the pattern, and sometimes carry
through the system to become a part number of the item in the spares book. But, if an
item is modified after the casting of the item, such as threads changing size, or holes
being bigger, or similar, the actual pattern number will not change, but the part
numbers on the spares list will, so beware. Also, in later years when restoring a car, an
item may be used that was once a Morris/Wolseley part, and you modify it to M.G.
specification. There is nothing wrong in this, it is good use of otherwise scrap. | have
‘cast’ octagons in Araldite from a mould made in plasticene, off a M.G. 24146
cylinder block, to re-araldite to a Wolseley 4/44 168421 block. This was many, many
years ago, and | see its still on that engine, the owner none the wiser. | know others
have also done this. For the perfectionist though, only the right bit works.
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Model/ltem Casting Number

Early Morris/Wolseley Ten 1140cc 'X' cylinder block, oval, 22500

Later post war 1140cc cylinder block, oval water holes, 24144

Early M.G. 1250cc X' block, octagon cast in, oval water holes, 24142 & 24146
Later post war 1250cc M.G. block, octagon cast in, oval holes, 24445

4/44, later TD, & TF block, no octagon, round water holes, 168421

Early 1140cc cylinder-head, no centre oil drain, oval water holes, 22812

Later post war 1140cc head, same as early "T' type, oval holes. 22952

Later TD, & Y oval hole cylinder head, short reach plug, 22952
4/44, TD & TF head, round water holes, long reach plugs, 168422
Late 4/44 head, round water holes, 168425

Casting numbers are often quite rough, the pattern getting knocked about with use and
age, numbers can be difficult to see. On the block it is under the tappet cover, behind
the dynamo, above the octagon if the block has one. See Block Identity. On the head
it is easy to see on the top, though often not fully clear, casting ‘flash’ obscuring it.

*hkhkkhkhkhkkhkhkkkhkhkkhkhhkhkihkhkiiiik

XPAG Camshaft Checking.

This is the most important part of the engine in terms of performance and drive-
ability, though good cylinder head design does help. As years pass, people modify
their cars, or fit replacement items that have been improved by the manufacturer. One
problem that often occurs is trying to decide which camshaft your XPAG has fitted,
without stripping it down. Many cars have the 0.012" clearance camshaft, but some
still have the older 0.019" clearance version. By far the best method | have seen was
in the MGCC Safety Fast magazine, sent in by David Clark of Westminster, Vermont,
USA. It relies on the fact that only the later cars had 5;45;45;5 cam timing, known as
equal-overlap, or split-overlap if you speak American. That is both inlet and exhaust
cam have the same timing, but in 'mirror' fashion. The earlier 'T' types had
11;57;52;24, very un-equal. The first pair of numbers read as inlet opens BTDC,
closes ABDC, then exhaust opens BBDC and closes ATDC. The XPAG is not a quiet
engine anyway, and one to worry about is one with no tappet clatter, as it is better to
hear it than not. In today’s lead-free petrol age, no noise means the valves are
pocketing, ie eating away the seats, and closing up the clearance.

If David Clark's check is carried out, and you decide you have a 12 thou cam, but
performance is awful, you actually have one of the mid-way 5;45;45;5 1140cc timed
and ground camshafts, but with an 8mm lift at the valve for the M.G. 1250cc XPAG.
See modification list. This cam still has a 0.019" tappet clearance. Conversely,
running a 0.012" cam at the 0.019" clearances sounds almost like a diesel engine.

" I would like to share with you a cheap and cheerful method for making an
accurate determination of high verses low camshaft with your feeler gauge, a
screwdriver, and a five-sixthteenth’s BSF spanner.

Because of the equal overlap of the valve timing, of the 0.012" clearance
XPAG 5;45;45;5, they are split evenly about top-dead-centre ( TDC ) and bottom-

26



dead-centre ( BDC ). This is called split-overlap.

Now, to check the valve timing, adjust the valves to the recommended valve
clearance, in this case 0.012". Turn the engine on the starting handle until the fan belt
pulley on the engine indicates TDC for number one cylinder, with the valves
ROCKING. This means we are at the end of the exhaust stroke and beginning of the
inlet stroke, with both valves partially open. At this TDC loosen the locknuts and turn
the tappet adjusting screws all the way up and then down again until there is exactly
no clearance at the valve. The valve will now be shut, and the adjusting screw just
touching it. Now turn the engine one more crankshaft revolution ONLY, ( till you are
now at the top of the compression stroke,) turn until the TDC marks on the pulley
once again align exactly. Using your feeler gauges measure the resulting valve
clearance. If the clearances match, you have a split-overlap camshaft, possibly with
0.012" design. If you are out five to ten thou, with the differences being from keyway
tolerances, etc, it is still a split-overlap cam. If it is an earlier, or fast cam, the
clearances will differ a lot."”

Camshaft lobe design is a very precise art, and the shape is very important. Morris &
M.G. strove to get the best with silence, but a compromise was the result. The .012"
gap was it. The gap is part of the camshafts design and has to do with the ‘ramp' and
its acceleration of the valve lifting gear. Stick to the clearances given.

Model Cam Timings Lift Part No, (_if known.)
SA 2 Itr Saloon, 11;59;56;24 8mm
VA 1 1/2ltr Saloon, 11;59;56;24 8.4mm (later 11;57;52;24)
WA 2.6 Itr Saloon, 11;59;56;24 8mm
1147cc 10hp engine  5;45;45;5 6.5mm
TA Midget, 11;59;56;24 8mm X24084, MG862/171, AAAST7T6.
TB & TC Midget, 11;57;52;24 8mm MG862/171, X24084, AAAS576.
TD Midget & YT 11;57;52;24 8mm MG862/171,168552, AAA3096.
TD after TD2/24116 5;45;45;5 8.3mm AAA3096, 168553.
YA 1 1/4ltr Saloon 11;57;52;24 6.5mm MG900/106.
YA after SC/16831 5;45;45;5 8.3mm AAA3096, 168553.
YB 1 1/4 Itr Saloon 5;45;45;5 8.3mm AAA3096, 168553.
TF 1250 & 1500 5;45;45;5 8.3mm MG862/171, AAA3096, 168553.
Wolseley 4/44 5;45;45;5 8.3mm AAA3096, 168553.

half-race; 13;59;50;22-8.3mm, AEG122, full race; 32;58;60;30-8.3mm AAA3095 .

The XPAG engine was also fitted by other sports car builders, in tiny quantities.
People like Cooper and Lotus put them into their specialist cars, and of course it went
racing in many forms, being capable of quite some development. Considering the
engine was an improvement of an old Morris sv unit, the MPJM, in the Morris Ten
series 'M', the XPJM 1140cc 10hp version with just 37bhp, then being uprated for
M.G. to 1250cc with either 46bhp or 54bhp, it is amazing to think that Syd Enever,
MG's chief designer, obtained 213bhp at 7000rpm with a supercharged version,
pushing a car up to 210mph, from the same simple XPAG! Outside specialists often
offer tuning equipment for sports car engines, and today the cross-flow alloy head for
the 1798cc 'B' series is on offer by Webcon Ltd in Middlesex giving 120bhp. In the
1950's people like Laystall also offered an alloy cylinder head for the XPAG, with
polished larger ports and balanced combustion chambers. More information of this
type is in "Tuning and Maintaining MG's', by Phillip H. Smith, Haynes.
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Distributors and Camshafts.

Distributor DKY4A/40048 with camshaft MG862/171 were fitted to TB & TC
engines, ( later changing to X24084 & AAA5576, superceded by DKY4A/40162.)

DKY4A/40089 with cam MG900/106 were fitted to the YA up to engine 14022, super
ceded by DKY4A/40197.

DKYH4A/40058 with cams MG900/106 and 22326 in the YB to enginel7669.
DKY4A/40162 with cam MG862/171 was used in the TD and TD MK2 to engine
20941, as well as in the YT saloon with cam MG900/106.

D2A4/40367 was used in the TD Mk2 from 20942, and TF, using the cotter bolt lock,
with cams MG862/171 and 168553, ( later AAA3096.)

D2A4/40368 was in the TD from engine 20942 with MG862/171 and 168553 cams.

D2A4/40369 was in the YB from 17670, ( cotter bolt,) used with cams MG862/171
and 168553.

Distributors used for high comp and AEG122 cam were DYKH4A/40115 &
D2A4/40441.

DKY4A/40197 replaced DKY4A/40058.
If you have a DKY4A/40058A, you have a Morris /Wolseley 10/40 1140cc dist.

Reconditioned Engines. (Traps for the unwary.)

Chapter Four goes into identifying Morris Engines, and later BMC Gold Seal,
reconditioned engines. The information on the engines data plate does not give all the
story. As mentioned earlier, parts that were faulty could be re-machined for use on a
replacement engine. The part would be machined to fit the re-machined worn bit of
the engine being reconditioned. So it is as well to note that components such as
Camshaft Followers can be .010" oversize, something that has caught out a lot of
owners building up a good engine from two units. Only a micrometer will tell you this
information, and the fact that a +.010" follower will not go into a standard hole! You
cannot re-machine a follower, as the lobe end is hardened. To reclaim cylinder heads
it is common engineering practice to cut out the valve seats, and press in steel inserts.
Today we think of this as modifying a cylinder head for unleaded simply because we
now use hardened steel inserts. Such practices are as old as the ICE itself. This should
not cause problems, if your engine was once so repaired. Trouble will arise once the
head is to be made leadfree, as the inserts put in all those years ago may now mean
your head is useless, ie, the holes are bigger than present available inserts. It is also
common to leave in the valve guides, and ream them out and press in phosphor-
bronze liners for leadfree
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Second-hand Bodges.

Another car | became involved in, an ancient YB, had been on the parade square for
ages for sale for £20, in 1970 at an RAF station in Morayshire. | spotted its owner one
day 'servicing' the engine. Then a mate asked me to go with him to check the car out.
It ran reasonably well, but | was very suspicious over the excellent oil pressure of
55psi considering the mileage and general condition, and that | had seen the car being
'serviced' recently. It was sold for a reduced £15 to my mate, after | had told him of
my suspicions, and | asked if I could check out a few things. He agreed, and | found
two washers behind the oil pump pressure relief valve spring, and NO oil filter
element in the filter bowl. Removing the washers and fitting an element dropped the
hot pressure down to 35psi. | replaced the grooved ball bearing in the relief valve,
obtaining a ball from an old ball race, tapping it in hard to 'seat' it, and we had 40psi,
an honest oil pressure. Whilst the washers simply hid the engine's wear, removing the
filter element was stupid, as this would ruin the engine very quickly. The seller
wanted to get the oil pressure up on the gauge. Such bodges were ( and still are,)
common on old second hand cars. Do you like the prices of these cars? Shows my
age, but you have to accept they were just old bangers of their day then.

As bangers, old M.G.s in the 1960's got little servicing. One friend ran such a car,
and never carried out tappet clearance adjustments. Eventually | bought the car from
him, as he was posted overseas, to simply sell on again for profit. | could not quieten
the engine, it sounded like a diesel with the .019" standard gap. | reduced it to .012",
with no change. | drove the car for a few days before selling it, just to sort out any
running faults, and noted the performance was awful, but it was a wreck. The lad who
brought it, ( for £15,) complained to me, so | promised to fix it if he paid for the bits.
He agreed. | eventually sourced the camshaft, it had two inlet lobes that were virtually
non-existent, hardly opening the valves at all. One new camshaft with eight followers,
and the car almost flew, and was quieter. | still have the cam, and often show it to
people to prove that to miss oil changes is false economy, as the filter was a solid
lump of gunge on replacing it. Years later | had a V8 with the same fault!

XPAG Cylinder Head Gaskets.

The oval hole and round hole head gaskets are to suit the types of cooling holes in the
head and block. Elsewhere this is dealt with quite comprehensively, under
'Modifications during Production’, and 'Casting Numbers. At the time the cars were
assembled, the change actually came on the YA at engine number SC2 17463, and
TD2 17969. With head swaps over the intervening years, you need to go by the
casting numbers, or look at the holes themselves, to fit a suitable gasket.

TUNING THE XPAG.

As mentioned, this is not a tuning book. but the June 1998 issue of the MGCC
monthly magazine, Safety Fast, for June 1998, on pages 7 to 14, reproduces the
Special Tuning booklet issued by MG for the XPAG engine. Back issues are on
01235 555552.

*hkkkkhkhkkkikkhkkkikkhkkikikkikik
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Chapter Four

STATE OF THE ART of the XPAG Engine.
What is fitted to my MG?

Archaeology of Replacement Engines. XPAG.

Here we go into an area not well researched by the experts. The following notes
include my own observations of engines in cars at M.G. meetings. Some owners wish
to trace their block, to see if it is an original one, often a problem if a reconditioned
unit. The first two sketches show the normal octagonal identity plate, with a disc at
the centre, found on early engines on the flywheel housing extension, (bell housing,)
and after SC/15405 and TD/2985 on the offside front end of the block, under a core
plug on a raised platform on the casting. Both are held on with just one rivet. The
engines with the number on the bell housing have casting number 24146, and those
with it on the offside, casting number 24445. On this last unit the oil filter mounting
altered to three bolts. The block for the 4/44/ late TD/YB/TF is similar, with a dip
stick lug adjacent, casting number 168421.

The plates were of brass, with all common information stamped in from the back of
the plate, to give raised letters and figures, here "MG CAR Co. Ltd." and "No." will
be raised. Only the unique engine number was stamped in from the front, giving
indented numbers. It is done quite neatly, though possibly by hand. So the first sketch
shows engine number 18415 that will be stamped in from the front. Above the brass
octagon the original engine number may be stamped again into the block metal
surface, though as the cast iron is hard it can be difficult to see. In this sketch a raised
platform is shown as on the later blocks. Some engines | looked at did not have the
number repeated on the casting. The plate will be held on by one central rivet, and this
same rivet securing a small disc with the engine type on. This again will be in raised
letters, and as shown is "TYPE XPAG SC2", on a YB. The second sketch shows
another similar identification plate, this time engine number 33006, on a "TYPE
XPAG TD". All examples here are from real existing vehicles. From this it can be
seen it is not hard to decide what an original engine is from, if it is fitted to the right
vehicle, and if it matches the Guarantee Plate on the dash. The problems arise when it
is a 'reconditioned unit'.

If an engine is rebuilt by its owner, or his friend, nothing will be recorded on any plate
riveted to the engine. The engine will retain its identity. But, when it was done by
using an exchange engine, ie you send yours back to the factory and another different
unit is fitted in exchange, Morris Motors will give each a new identity. Because of
demand, a SC2 may not go out as one, but may be stamped up as a TD2, if for
instance demand for TD engines is high. Each engine was given a new number. This
time the plate was a square one replacing the M.G. octagonal one, still with embossed
numbers and letters raised for all common information, except the number itself. The
same central rivet held the disc at the centre with the type on, just as the original unit.
Sketch No.3 shows the square plate and disc, as an engine for a "TYPE XPAG TD",
with the number B98546. The letters "REPLACEMENT ENGINE" with "No." at the
bottom leave you in no doubt this is a recon-unit. Careful checking above may reveal
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the original number, in this case 13542, but was ita TD, YB,or a 4/44?

Next to the new identity plate, just aft of it, ( and further under the manifolds,) is the
reconditioning plate, with bore and crank sizes on. This has the firm's name on,
"MORRIS MOTORS Ltd. REPLACEMENT ENGINE", again embossed from the
rear so in raised letters. Stamped in from the front by hand will be the bore and crank
size. This plate is often brass, but some | saw were aluminium alloy, and all were
secured by two rivets, one each side. On sketch No.4 the "BORE SIZE .040" refers to
the rebore size of the cylinders, and "CRANK SIZE R2" to a .020" regrind of the
crankshaft. I only ever saw R2 and R4, indicating .020" and .040" undersize cranks.
The shop number must refer to just that, the place the engine was built up at Morris
Engines.

Some blocks have no original numbers stamped above the plates, on the later blocks,
and often there was no central disc, indicating it may have been a rebored 'new' block,
rejected from a new car, but satisfactory for a recon-unit. Or Morris were feeding in
new unused blocks after the models using them ceased. | suspect the engine numbers
on the recon-units are in fact job numbers, one in and one out so to speak.....the fact
that no bits were on it originally was meaningless. They simply assembled the next
available block with the next available crank, then head, and so on. After all it was
only the camshafts that differed for a while, until the bigger XPEG valves, and
siamesed bores. As long as the right head gasket was used to suit the cooling holes
shapes in the various heads and blocks, they could put an engine together. | saw one
Morris Engines replacement unit with the later oil pump and filter, with the old oil
feed holes from the pipes plugged up, and oil filter clamp bolt holes unused.

Sketch No.5 shows a plate | saw with no type disc, or original engine number. As
BMC took over it seems the central disc was not always fitted, just a square plate and
the replacement engine information plate. BMC started up their GOLD SEAL
Replacement Engine/Gearbox scheme in 1958, which included the still reconditioned
XPAG units, ( my YB has one from 1963.) Red or green paint gave way to lurid gold.
The two plates changed a little. The square plate in the old octagonal plate position
was simpler, as at sketch No.5. It had "REPLACEMENT ENGINE" embossed, held
on by one rivet, and the number underneath, here C78561, ( my engine again.) This
plate is still brass with the number hand stamped from the front. The BMC
recondition plate that sits behind sketch No.5 is shown in sketch No.6. It has the same
information as the Morris Engines version, except their name is replaced by "BMC
REPLACEMENT ENGINE" embossed in, and is of aluminium alloy. This
information plate is again held on by two rivets, but the shop humber has been
replaced with what appears to be the engine part number, in my case as shown, " AEG
22R". This is a Morris part number, on an engine rebuilt by BMC in 1963!! On
another MG "Y' type | looked at with a Gold Seal engine, its plate gave the part
number of "AEG 12R AD." A 'short block' recon perhaps? A short-block is the term
for just a reconditioned cylinder block, less head and flywheel. Anders Ditlev
Clausager of BMIHT, Gaydon, tells me that from his records, the TF1250 had a new
engine as part number "SA 2445/3", a new half engine, ( ie short block) as "AEG 4",
and for the TF1500 engine as "AEF 4" and half engine as "AEF 21".

From my extensive past experience in aircraft engineering, anything with an "R"
suffix usually means a reconditioned unit. The BMC engine number plate is a little
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longer than the Morris Engines one, covering the area of the platform where the
original units number would have been. The reconditioning data plate is larger as
well.

There are other ways of giving a partial identity to a cylinder block, though fraught
with detail difficulties. An engine without a bulge in its timing chain cover is a very
early unit, pre XPAG 883, so no TB's had a tensioner. If the water drain tap on the
offside of the block is central under the manifolds, then it is an early T series or YA
unit. By the YB it had moved to the forward end of the block under the front inlet
port, possibly a SC2/TD2 block modification, casting number 168421? This casting
number does have the Wolseley 4/44 dip stick boss, just under the engine number
platform on the off side, but I have seen this boss on earlier blocks with the central
water drain tap in YA's. After SC2/17293 and TD2/14224, the oil pump had an
integral filter. This means the oil pipe and the filter strap bolt holes were left undrilled
on the rear nearside. Blank bosses here and you have one of these later blocks, 24445
or 168421. If the water holes where the cylinder head bolts to, are round, its a post
SC2/17463, TD2/17969, or you have a TD MKk2. You should be able to confirm this
with the casting number of 168421, and no octagon under the dynamo.

If the oil filter strap has only two bolts holding it to the block, you have a 24146
block, pre SC/15405, TD/2985. At SC2/17670 and TD2/20942 the distributor lost its
locking clamp and gained a cotter bolt that is at the side of the distributor location. If
you can make out the original engine number stamped into the bell housing on early
engines or above the platform on later units, this will deny or confirm your engines
origin. Numbers ran from 10001 to 18460 for the "Y' series SC engines, and from 501
to past 38500 for the T series.Obviously one with a square plate with "WOLSELEY
MOTORS" on it and a 4/44 dip stick hole should confirm its not an M.G. engine,
though with a sump swap it will fit one. At autojumbles, measure the bore, if a
cylinder block is on sale, a 63.5mm will be a 1140cc Morris/Wolseley block, confirm
this by checking its casting number, ( see Casting Numbers.) Even so, a 1140cc can
be bored out to 1250cc.

Block Identity XPAG.

The first sketch is the early cylinder block with the distributor located by a clamp, the
clamp held onto the block by one bolt, its threaded hole central to the boss that holds
the distributor shaft. Also shown is the early two bolt oil filter strap bracket fixing.
See the descriptions and modifications section.

The second sketch, ( none are to scale,) shows the later distributor fixing arrangement
using a cotter bolt. Its hole is offset to the shaft's centre line. The three bolt fixing for
the wider oil filter clamp is also shown. Again see modifications.

Both the first and second sketches are of the 'nearside’ of the cylinder block, as is the
third. This time the third sketch shows the location of the block casting number. It is
actually under the dynamo, but you can feel it with a finger, and see it with a mirror if
you do not want to remove the dynamo. It is well up under the tappet chest cover, and
may be masked by the cork gasket edge, or good old oily dirt. If the cover is removed
it can easily be read.
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The fourth sketch shows the later engine number position and the boss for the un-
drilled 4/44 dip stick hole. The SC2 and TD2 blocks are said to carry the relevant boss
for the Wolseley 4/44 dip stick, on the front offside of the engine, the opposite side to
the normal M.G. position nearside rear, actually shown in the first and second sketch
behind the oil filter strap bolt holes. The M.G. exhaust pipe is very close to this, but
on the 4/44 the exhaust pipe goes out over the starter motor and gearbox, so the area is
quite free. The 4/44 hole is un-drilled in the M.G. application, but as it is threaded it is
a simple task to unscrew the pipe and fit a blank.

The last and fifth sketch is that of the M.G. octagon found on the early blocks, ( see
modifications,) and again this lives under the dynamo, rather hidden for any effect.
Both casting numbers 24146 and 24445 have the M.G. octagon cast in. If it is any
other number, you might have found my, or anothers, ‘addition’. See XPAG Casting
Numbers.

The XPAG/XPEG/XPAW is an early ohv design. It does wear and generates a good
old clatter, especially in .019" tappet clearance guise. Oil feeds to the valve gear need
to be kept clear, and worn parts replaced as required. Short journeys will ruin the
rocker's hollow shaft very quickly. Worn rocker pads can be built up with special
weld that can be hardened, some firms do a replacement/exchange service. Cam-
followers also wear badly, as can the camshaft lobes, leaving little lift but a noise like
a diesel engine.

NOTE that the 'round hole' block distributors have a 1/8" spacer under them.

FUTURE of the XPAG?

If the merger of BMC had not taken place, the XPAG would have been fitted to the
then new M.G. ZA Magnette, possibly in its XPEG 1566cc form with 63bhp. The
Wolseley did get the 1250cc version in the Gerald Palmer designed 4/44 of 1952, but
as a nice new engine was in the offering, the 'Z' was delayed a little to 1953 to gain it.

The "X" series of Morris engines served M.G. very well indeed, and was tuned by
many owners to well above its designed power limits. It was indeed a tough little unit,
evolved out of a long line of saloon car engines, not exactly designed. Of all the
engines used by M.G. it must be the best known world wide, closely followed by the
everlasting BMC 'B’ series. A whole industry now exists to cope with the classic car
market, much of it includes those models powered by the XPAG.

Morris actually went back to sv engines for the Cowley, the 10hp post war
replacement of the Series 'M'. It was not until 1956 that the model saw the 1200cc 'B'
series. The Oxford has the 1498cc 'B' series, but M.G. got there first with its new
saloon in 1953, see 'Z' Magnette.
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Chapter Five.

AUSTIN & MORRISMERGE 1953-1981.

Austin Enginesin M.G's.

BMC 'A' SERIESIN M.G.

Potted History.

By the time a M.G. model had an 'A’ series under its bonnet in 1961, the engine was
quite old, being a scaled down version of the 1947 Austin A40 1200cc unit, the same
engine that was scaled up for the 1489cc 'B' series. To the eye both the 'A" and 'B'
series are obviously of the same family, and are Austin designs. The design was the
brain child of Bill Appleby, Eric Bareham and Jimmy Rix, whose job it was to
provide a new, small, compact power unit for the new Austin Seven to be released in
May 1952. The A30 was a clever design in itself, using stressed skin like an aircraft,
with a monocoque hull. The tiny ohv engine that eventually arrived was of only
803cc, ( BMC type 2A,) having hit the drawing board in 1947. Austin termed it the
AS3 engine, ( AS3 being the code for the A30,) or the 7hp unit. It had a bore of 58mm
with a stroke of 76mm, and shared components with its bigger brother the BMC "B’
series, such as starter motor, distributor, dynamo, crankshaft timing sprocket,
camshaft sprocket, the cover, to name a few. With the later much bigger 'C' series it
shared the timing sprockets, with a duplex chain. Later items like camshaft followers
would be commonised, on all three engine types,( you might call these bucket type
followers.) The cylinder head was developed by consultant Harry Weslake, with a
heart shaped combustion chamber leading to more efficient burning of the mixture.

The type 2A engine was not known as the 'A’ series initially, not until the 'B' series
arrived in 1953, and the 'A' was to be fitted to other small saloon cars as well as the
little Austin A30 Seven.

All the electrical items were one side of the engine, and the manifolds the other,
keeping fuel away from sparks. An unusual item was the method of driving the oil
pump, and still causes some people to be surprised when they remove the sump, as
they cannot see any visible signs of an oil pump. It is not until the flywheel is
removed does one see the oil pump under a cover on the tail end of the camshaft. This
pump was satisfactory until Alex Issigonis put the 'A’" series gearbox into its sump, for
the Mini in 1959, ( type 8A for Austin, 8MB for Morris engine.) The oil filter was
well ahead of its time as a screw on/off canister, but was only in a by-pass system.
This means it bled oil from the main feed, filtered it, then dropped it into the sump,
this was to be improved later, to a full flow. The cylinder head had only five ports,
only No.1 and No.4 cylinders having a single port for their exhausts. The inlets were
siamesed as was the two centre exhausts. For the use the engine was to be put to, this
was ideal, but those two middle exhaust valves could have a rough and hot time, so
only the best steel was used. Cheap replacements would burn out eventually. It was to
have had an aluminium cylinder head, and some development engines were so fitted,
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but the production engines were grey cast iron, as was the cylinder block. To keep
costs down further, the timing chain cover, the sump, and the rocker cover were all
pressed steel stampings. The early small ‘A’ series camshaft runs direct in the cast
iron of the cylinder block, only the front bearing has a white metal lined steel backed
bearing. The first engine ran in an A30 prototype in November 1950, and performed
very well, with its 7.2 to 1 compression ratio, producing 28bhp at 4,800rpm, hence
A30!. However, further tests showed the three crankshaft main bearings were too
small so were increased in diameter for the production engine. The steel flywheel
with a dry clutch, was secured to the crankshaft with four bolts. An ohv engine in a
small mass produced car was very up to date for Austin, who were very conservative
normally. Morris still had their USHM 918cc sv unit in the Morris Minor 'MM'. Ford
were to carry on using their 10hp 1172cc sv for another ten years, and Hillman their
1265cc sv until 1955. The 803cc engine was also put into the heavy Morris Minor
series 2, as the APHM, where it had its work cut out, in July 1952,

The Austin Empire was different to the Nuffield ( Morris) one, Austin had everything
made in-house at Longbridge, and used few outside contractors. They were more of a
big firm, where as Morris had lots of small ones dotted all over the country. The
merger in 1952 was inevitably an Austin led one, and they controlled the BMC
Empire, via one Leonard Lord, ex-employee of Morris. ( Another story.)

In 1956, along with a general tidy up and updating of the whole BMC range, the ‘A’
series grew to 948cc, the famous size that gave the Morris 1000 the '1000' name,
(type APJM or 9M.) The unit was toughened up somewhat, the spindly crankshaft of
the 803 had big ends of just 1.43"dia. These were now 1.625" diameter. The 1.75"
main bearings were the same. A35, A40, and Morris 1000 had this unit, that the first
Sprite was to see later. The 803 and 948cc had very strong, but expensive, cast
malleable iron rockers, and these gave way to pressed steel heavier, but cheaper, items
with the arrival of the 1098cc engine. The 803 and 948 used a pinch bolt on its piston
gudgeon pins, a cheap system dating to before the XPAG Morris unit.

One wonders if they ever realised when the first little A30 rolled off the production
line, that the 'A’ series was to be so important to Austin, then BMC, BMH, BL, Austin
Morris, Austin Rover, and finally Rover, including such cars as the A30, A35, A40
Farina, Morris 1000, Austin Healey Sprite, M.G. Midget, 1100/1300 fwd, Allegro,
Mini, Marina, Metro, and the smaller Maestro and Montego. From 1952 till 2000, 40
years.

Our interest is in the first 'A’ series that M.G. used, in the Midget of 1961, and the
front wheel drive ADO16 1100/1300 M.G's of 1962, and the ‘A’ Plus units in the
much later M.G. Metro, of 1982. Before we look at these units, just soak up the
massive use BMC put the engine to in the following list.

**Note that the BMC engine numbering chart following applies to all the BMC
family of engines, A, B, and C, series. For 'A Series' tuning, buy the book Tuning BL
A Series by David Vizard, ISBN 0 85429 414 7. It is heavy with masses of good
technical information.
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ENGINE NUMBERING.

BMC System for both 'A','B', & 'C' series engines.

Whilst the Morris Engines system carried on for a while under BMC, BMC developed

their own as below by 1956.

Capacity Make Type Ancillaries Comp
8, 803cc A, Austin AtoZ A, Automatic  H, high comp
9, 948cc M, Morris M, Manumatic L, low comp
10, 1098cc W, Wolseley P, police spec
12, 1275cc B, BMC industrial U, central gear change
15, 1489cc G, M.G. O, overdrive,
16, 1588cc H, special, N, column change,
16, 1622cc J, Commercial,
18, 1798cc R, Riley,
22, 2200cc V, Vanden Plas,
25, 2500cc
26, 2600cc,
29, 2912cc.

In the 'B' series, the Type-"A to Z" part is shown well under the MGB, that used many
variations. The first MGB's were 18G, but as modifications were fitted, they became
18GA, 18GB, 18GC, etc. See MGB section for more. The ‘A’ series did not suffer the
same North American mania for emission controls of various types, so had far less

‘types’ per model, often as few as only two.

USE OF THE 'A’' SERIES.

Car Model Engine cc. Prefix Number
Austin A30 803cc 2A
Austin A35 948cc 9A
Austin A35 Van, (optional)  848cc 8AG ( post 1962, most GPO.)
Austin A40 mk1 948cc 9A or 9D
Austin A40 mk2 948cc 9DB
Austin A40 mk2 1098cc 10D or 10DD
Austin Healey Sprite mk1 948cc 9CG or9CC
Sprite Mk2/ M.G. Midget mk1,1098cc 10CG

Sprite mk3/ Midget mk2 1098cc

Sprite Mk4/ Midget mk3 1275cc
or

after Oct. '72

or

Austin Allegro 1275cc

Austin Mini 848cc

Morris Mini 848cc

Austin/Morris Mini after '62  848cc

10CC ( 2" main bearings.)

12CC or 12CE home market
12CD or 12CJ N.America
12V/586F/H home market
12V/671Z/L N. America

12H ('same as Metro)

8A

8MB

8AM
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Austin/Morris Mini automatic  848cc

floor change, closed circuit breather

automatic, closed circuit breather

Mini GPO saloon & van, 848cc
Mini Clubman 1098cc
Mini 1000 / Metro 1 litre 998cc
Mini 1000 automatic 998cc
Mini 1275 GT 1275cc
Mini Moke 848cc

Wolseley Hornet/Riley EIf mk1 848cc
Wolseley Hornet/Riley EIf mk2 998cc
Mini Cooper 997cc & 1070cc(S)

Mini Cooper 997cc
Mini Cooper 970cc (S)
Mini Cooper 1275cc (S)
Mini Cooper 998cc
Mini Cooper 998cc
Mini Cooper 970cc (S)
Mini Cooper 998cc
Mini Cooper 1070cc (S)
Mini Cooper 998cc
Mini Cooper 970cc (S)
Mini Cooper 1275cc (S)
Mini Cooper 970cc (S)
Mini Cooper 1275cc (S)
Mini Cooper 1070cc (S)
Morris Minor series 2 803cc
Morris Minor 1000 s3 948cc
Morris Minor 1000 s4 948cc
Morris Minor 1000 s5 1098cc

Morris Minor 1000 s5 closed circuit breather

Morris GPO van 948cc

Morris 1000 Van 1098cc

Morris 1000 Van closed circuit breathing

Gold Seal exchange for all in-line 'A’ series

Austin,Morris,Wolseley 1100  1098cc

Austin,Morris,Wolseley 1100  1098cc Automatic
floor change closed circuit breather
automatic, closed circuit breather

M.G. 1100 Mk1 & Mk2 1098cc
Riley 1100 1098cc
Vanden Plas 1100 1098cc
M.G. 1300 Mk1 1275cc
M.G. 1300 Mk2 1275cc
Riley 1300 1275cc
1300 fwd Automatic 1275cc
Vanden Plas 1300 1275cc
Marina 1300 1275cc

8AH

8AJ

8AK

85H restrictor in carb.
10H
99H

9AG
12H
8AC

8WR

9WR
9F/SA/H 9:1 comp
9F/SA/L 8:3 comp
9F/SA/X 10:1 comp
9F/SA/Y 9.75:1 comp
9FA/SA/H 9:1 comp
9FA/SA/L 8:3 comp
9FC/SA/H 9:1 comp
9FD/SA/H 9:1 comp
9FD/SA/H 9:1 comp

(engine 33661 to 33948)

9FD/SA/L 8.3:1 comp
9FD/SA/X 10:1 comp
9FD/SA/Y 9.75:1 comp
9FE/SA/X 10:1 comp
9FE/SA/Y 9.75:1 comp
10F 8.3:1 comp

APHM, ( Morris numbering)

APJM, changing to....
9M in 1956.
10MA

10ME

8AG post 1962

10AB low compression

10V
8G
10AMW, 10H.
10AG
10AH
10AJ
10GR
10GR
10GR or 10V
12G
12GR after April '68.
12GR
12A
12GR or 12V
12v
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Austin 1300 'S' mkl & mk2 1275cc 12FA

Austin 1300 'S' mk3 1275cc 12H

Marina Van 1.1 1098cc 10V

Marina Van 1.3 1275cc 12V Low compression
Marina Ital 1275cc 'A' plus 12V

Metro 1 litre 998cc 'A' plus 9H

Austin Metro 1300 1275cc 'A' plus 12H/D

M.G. Metro 1300 1275cc 'A' plus 12H/D24

M.G. Metro 1300 leadfree 1275cc 'A' plus 12H/F01

M.G. Metro 1300 Turbo 1275cc ‘A’ plus 12H/F01

Austin Metro Sport 1275cc 'A' plus 12H/F02

Austin Metro GTa 1275cc ‘A’ plus turbo  12H/F02
Austin/Rover Metro 1.3 1275cc 'A' plus 12H/F **
**Unleaded Austin Metro 1.3 engines; 12H/E24, 35, 39, 40, 41, 42, 67 up to 75.
Austin Maestro 1300 1275cc 'A' Plus 12H ( Marina type

sump & oil filter.)

After about 1970 BMC/BL had reduced the prefix to just the engine size and its
alignment in the car, ie 'V' meant vertical for rwd, and 'H' meant horizontal for fwd.
Using the engine numbering and fitment charts, you should find that a M.G. Midget
with a 1098cc engine with a prefix of " 10CG/U/H/ " has an early 1098cc small main
bearing unit, ( made between October 1962 and March 1964, ) with a central floor

gear change, of a high compression ration, ( ie 9 to 1, the lower 8.3 to 1 being optional
for overseas.)

The 'A' Series Through The Years.

Model Ye€alr cc  bhp @ rpm torque comp type bore/stroke
Austin A30 1952 803 28 @4800 40lb/ft 7.2 2A  58mm/76mm
Austin A35 1955 948 34 4750 50 83 9A  63by76
Austin A40 mk1 1958 948 37 4750 50 8.3 9D,9DB 63 by 76
Austin Mini 1959 848 34 5500 44 8.3 8A,8MB 63 by 68
Austin A40 mk2 1961 1098 47 5100 60 83 10D 64.5by84
MG Midget mk1 1961 948 46 5500 55 83 9CC 63by76
Mini Cooper 1961 997 55 6000 9 oF 63 by 81
MG Midget mk1 1962 1098 52 5500 57 8.9 10CG 64.5by 84
MG 1100 1962 1098 55 6000 61 8.9 10GR 64.6 by 84
Mini Cooper 1963 1071 70 6000 62 9 OF 70.5 by 68
MG Midget mk2 1964 1098 59 5700 60 8.9 10CC 64.5by 84
Mini Cooper 1964 1275 76 5900 79 9 oF 70.5 by 81
MG Midget mk3 1966 1275 65 6300 65 9 12CC,12v 70.5by 81
MG 1300 1969 1275 70 6300 70 9.97 12G, 12GR
Marina 1.3 1971 1275 65 5750 65 8.8 12v

Morris Ital ‘A" plus 1980 1275 67 5750 69 8.8 12v

MG Metro 1300 1982 1275 72 6000 73 105 12H

MG Metro Turbo 1982 1275 93 6150 85 9.4 12H .
28bhp to 93 bhp in 30 years, from 803cc to 1275cc, 4800 rpm to 6150rpm, thats some
improvement. Excellent torque figures ( turning force,) as well, 40 Ib/ft to 80 Ib/ft,
this gives a better picture as it is this mid range power which is used for acceleration
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and top gear performance. Note that eight M.G. models used this engine.

A point of difference between 'A' series is the method of driving the oil pump from
the rear of the camshaft. At first there was a pin drive, then a slot drive, and in the
later 1275cc a spider drive. The slot drive has two pumps, the 1275c has a longer nose
as the block is thicker. To make life easy, the numbers of bolts holding them on differ.
Another point is that all except the 1275cc engine have diagonally split big ends, so
the con rod can be withdrawn up through the bore. The 1275cc has horizontally split
big-ends, a stronger design, as the bore is bigger and allows removal. Bearing shell
lining material differs depending upon the use the engine is put to. M.G. use steel
backed copper-lead alloy, later lead-indium, as the bearing lining. Compression ratios
were easy to swap about on the 'A" and the 'B’ series, as this was controlled by the
piston crown height, all the cylinder head combustion chambers capacity within that
model range being the same.

R R R R R R R R R R R R R R R R R R R AR AR R AR R R R

M.G. Fit the'A' Seriesto a Sports Car.
M.G. Midget Mk1 Engine, ( 1961-62)

This is a bit of a lie, as it was Austin Healey who first did it within BMC, using the
A30/35 suspension, gearbox and rear axle, the 948cc 'A’ series engine with twin 1
1/8" SU HS1 carbs, useless wire-mesh pancake air filters, Morris Minor rack and
pinion steering and full hydraulic brakes. ( The A30/35/40 mk1 had awful hydraulic-
front brakes, with cable-rear brakes.) The 948cc engine ( 9CC) was little changed
from the Morris Minor/A40 unit, even down to the standard BMC cam timings of
5;45;45;5 with .312" lift at the valves, but the compression ratio was raised from 8.3
to 1 to 9 to 1 producing 43bhp at 5200rpm. The easier breathing engine, and the rev
limit raised from 4750 in the Minor/A40 to 5200 in the Austin Healey Sprite Mk1 of
1958 gave the extra 9bhp, ( 34bhp in the saloons,) giving the Frogeye good
performance in its day. There were also stronger valve springs to allow higher
revving, with stellite faced exhaust valves and harder copper/lead main bearing shells.
The Healey designed chassis-less body was light and strong, ( and a bit short for
people like me of 6ft & over.) The A30/35/40 legacy carried on its four bolt secured
flywheel, and its exhaust manifold, it was the same item, with the hot-spot for the
Austin's Zenith single carburetter blanked off. To fit the 'A’ series into the engine bay,
the engine oil filter had to be raised by 1", or it sat on the offside chassis leg. There is
a plate between the filter and housing and the block to accommodate this 1" rise. In
1956 the 948cc ‘A’ series had gained a full-flow oil filter at last, using a similar (
Unipart GTE103,) throw away paper/felt element the later XPAG and 'B' series used.
Now all the oil went through the filter before it arrived at any bearings, something all
X" series engine’s had done from 1936. The camshaft had a shell bearing on all three
journals now, on the 948cc engines; and these, and those on the crankshaft, needed
better filtration, being unable to absorb tiny bits as white metal does. All M.G. cars
using the 'A’ series have stronger springs in the oil pressure relief valve. The 948cc
cars had a 6 1/4" clutch. The Mk1 sprite had inlet vales of 1.09" diameter, and exhaust
valves of 1" diameter.

By 1961 M.G. and Healey had got together as the Sprite was being assembled at
Abingdon, and the engine gained a better 63mm bore by 76mm stroke, 948cc unit

39



(9CG,) with an improved camshaft and bigger SU HS2 1 1/4" carbs, with a properly
designed cast iron exhaust manifold and bigger alloy inlet manifold, with no hot-spot.
Two nice large paper element air filters sat on the air intakes. The cylinder head
gained a bigger inlet valve, of 1.15" diameter, the exhaust remained at 1". The power
went up to 52bhp, on a compression ratio of 8.9 to 1, ( optional 8.3) but as the new
Mk1 MG Midget, ( released in June 1961,) with the similar Mk2 Sprite, putting on
weight with a new skin on its body, performance was similar to the Frogeye. Note that
M.G. used the prefix of a letter 'C' for the Midget engines, in 10CC or 10CG, not a
'G', as the fwd ADO16 used an identical sized engine, it was the fwd car who used the
10'G' prefix on its engine. ADO16 was about in 1960 in the ADO.

M.G. Midget Mk 1 1/2 Engine, (1962-64)

The same engine carried on the Midget, but in October 1962 there was an
improvement in the power, from a 1098cc windfall from the new 1100cc ADO16
front wheel drive models recently introduced. This Midget is nicknamed the Midget
Mk1 1/2. The Morris Minor and the A40 Farina gained the new 1098cc 'A’ series
engine, but this extra cc had been gained by lengthening the stroke to 84mm with a
small increase in the bore to 64.5mm. The main bearings were still those of the first
A30 803cc 2A engine, of 1.75" diameter. The big ends has been enlarged to 1.652" in
1956 in the 948cc 9M unit. In the staid saloon cars this did not matter, but it meant the
same engine in the harder driven Midget would have crankshaft problems, as this had
not been strengthened at all, keeping the same size bearings. It was a long stroke unit
with greater reciprocating stresses for the poor crankshaft. The 1098cc unit with 8.9 to
1, (optional 8.1, ) with the same valves as the 948cc Midget, gave 56bhp in the
Midget, 47bhp in the saloons. There was also some internal company competition, in
that one of the new ADO16 models was a M.G. saloon, the MG 1100. Its 1098cc
engine (10GR, ) produced 57bhp, which was shared with the 1100 Riley
Kestrel. It was from these models the Midgets engine grew to 1098cc, BMC wanting
to keep the variations of the 'A" as few as possible. The Midgets version being
prefixed 10CG. The camshaft timing for these engines was 5.45.51.21 still with .312"
lift. To cope with the greater torque, like the saloons, the clutch grew from 6 1/4" to a
7 1/4" diameter. The bell housing on the gearbox grew to accommodate the bigger
clutch, and also had ribs cast into its casing for strength. If you grind away the starter
bendix cover part of the earlier gearbox, and carry out a few trial fits to check for
rubbing, the bigger clutch, with its flywheel, can be fitted to earlier cars, with the
'smooth’ gearbox. To fit a 1275cc engine to an early 1098cc Midget, using the earlier
cars four-bolt flywheel, will require it being drilled accurately to cope with the six
bolts of the 1275cc crankshaft. Rather luckily the two holes left over will locate on the
1275cc engines two dowels.

M.G. Midget Mk2 Engine,(1964-66)

By March 1964 MG had convinced BMC to improve the Midget 1098cc engine, so it
gained its own cylinder block, and crankshaft from the Cooper 'S', now with 2" main
bearings,( old size 1.75",) and the Cooper 998cc cylinder head. So much for common
parts! This led the Midget to be called a Mk2, ( Sprite Mk3.) Austin had always used
mechanical, engine driven off the camshaft, fuel pumps. The pump changed to a SU
electrical one in the boot, and the boss the mechanical one used to occupy gained a
blanking plate, ideal to bolt the tappet chest vent pipe to. The stronger engine has a
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prefix of 10CC, as well as a lip on the crankshaft boss for the flywheel to locate on.
The earlier Midgets and the normal saloon rwd cars had flat faces for the flywheel to
bolt to, using the outer edge of the crankshaft flywheel boss rim to locate on. It was in
the front wheel drive cars that the rotating vane oil pump wore badly, as those tiny
bits of worn gears could be sucked up into it, and rapidly wear away the small vanes
as they rubbed around inside their aluminium alloy case. This led to Mini's having
low pressure oil lights on at idle rpm, too early in their lives. So the eccentric lobed
rotor type was fitted to the 1098cc engines throughout the range, as this has a rolling
motion, not rubbing, and it lasts much longer. About now the North American market
had dictated an engine should ingest its own vent air and fumes from the crankcase, so
the first type of emission control was added. This consisted of a valve with a rubber
diaphragm, that kept the crankcase just below outside ambient air pressure, venting
into the inlet manifold. If the diaphragm split, the engine could drink all its oil in a
short journey! This vent system needs a new oil filler cap, that allows an air bleed
inwards to the rocker cover. All the 1098cc and 998cc engines onwards had rid
themselves of the pinch-bolt gudgeon pin, now having fully floating pins, ( wrist-pin
in America.) The con-rod was thus much stronger, and less likely to let go of a piston,
we can thank the Coopers again, for this. 1964 was also the year the cable driven
tachometer was changed to an electronic impulse type, whose innards were shared
with the MGB and Riley 4/72, and later the Marina 1800TC.

M.G. Midget Mk3 Engine, (1966-74)

The ADO16 needed more power, as did the now ageing Midget, so the ‘A’ series was
redesigned as a 1275cc engine, ( 12CC or 12CE home market Midget,) for October
1966, and called the Mk3. The block was a lot stronger, the tappet chest covers were
deleted, and the timing chain improved to a duplex,( two rows,). The bore was
70.5mm with a stroke of 81mm, 2mm shorter than the 1098cc engine. Camshaft
timing remained at the 5;45;51;21 with a slight increase of lift to .318". Compression
ratio was 8.8 to 1, (optional 8 to 1,) with bigger valves of inlet 1.3" and exhaust of
1.15", giving 65bhp, at 6300 rpm, the higher rev limit allowed by the shorter stroke,
and 65 Ib/ft torque at 3400rpm. That improved crankshaft of the 1098cc Midget, with
its 2" main bearings, could cope with 1275cc power, but to be safe the big ends were
enlarged to 1.75", though the MG 1300 12G engine kept the 1.625" size for a while. A
consequence of expanding a 803cc design to 1275cc meant the designed in safety
margin grew less, this is shown by the fact that the 1275cc crankshaft can only be
reground once to -.010" undersize, otherwise heat treatment is required, and only re-
bored to +.020". The flywheel now had six bolts to hold it on, as well as two dowels
to locate it accurately, with a diaphragm spring clutch. As the reciprocating weights
had increased with the bigger 1275cc pistons, the crankshaft nose was fitted with a
heavy damper that doubled up as the fan belt pulley. An improved crankcase vent
system was introduced to replace the earlier problematical inlet manifold valve. This
simply vented into the carburetter bodies via a small drilling by the throttle butterfly,
from the timing chain cover oil trap. The system must have the correct oil filler cap,
as this controls the air entry, to run without it will give a very weak mixture. The
1275cc cylinder head is longer, and which exits its water at a different angle to the
1098cc and earlier heads, the three studs are differently placed. The 12CE units
(12CD in N.America,) have a bigger water pump with a larger inlet diameter pipe,
requiring a bigger water hose.
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This 1275cc engine gave the Midget a much needed boost in power, but it did put its
performance dangerously near to that of the MGB, its bigger stable mate, with a
1798cc 'B' series engine. Both cars power to weight ratio was similar, a bit more
power to the Midget would mean it would embarrass the bigger car. The 1275cc ‘A’
series was fitted to the MG 1300, and here gave 70bhp with 70 Ib/ft torque, whistling
up to 60mph in just 14 seconds. The ADO16 was the reason for the 1275 engine, and
in it the saloon was close on the heals of the Midget, and could beat the smaller
engine versions of the sportscar. The Midget continued with its 12CC engine, until
BMC changed the system of numbering, and it became the 12V, identical to the other,
though painted black. All 1275 engines had solid skirt pistons with gudgeon pins a
press fit into the connecting rods. Early 12G engines had four piston rings, later ones
had three losing a compression ring. All Midgets with both the BMC 'A’ series and
Triumph 1500 engine can have hardened steel valve inserts fitted to the exhaust valve
seats so they can use lead-free fuel.

The costs of trying to keep the North American cars within the safety and pollution
controls of that continent meant the management of BL had to chose between the ‘A’
series Midget engine or the Triumph Spitfire 1500 unit. As Leyland ruled the day, the
Triumph engine won, and in October 1974 a M.G. had a ex-Triumph Herald engine
fitted from the opposition, the Spitfire. The 'A’ series was not beaten, it would rise like
a phoenix from the ashes, in the M.G. Metro in 1982, but that is later.

It is worth mentioning that the Morris Marina 1300 was produced from 1971, but its
1275cc ‘A’ series 12V engine differs a lot from that of the Midget. Its crankshaft is
cast as is the 1800 Marina's, in a special production facility for this model. The term is
‘flow-cast' and is nearly as strong as the forged one of the M.G's, but much cheaper.
Its cylinder block is just as tough, but has the oil filter at the rear, over the starter
motor, behind the distributor, and it uses the same throw away canister as the Metro's.
The later Marina 1300 has an 8" diaphragm clutch, the pre-1275cc Midget a 7 1/4"
spring clutch. To stop the wrong flywheel being fitted, as the Marinas is much larger
than the Midgets, to fit its Triumph sourced, cast iron gearbox, the 1275cc Midget
crank has two dowels, with a smaller diameter boss by about .020" . The Marina has
one dowel, and its boss is larger, so if you tried to fit a Midget flywheel, it will go
over the one dowel, but will not pull up flush onto the boss; where as the Marina one
cannot be put over the two dowels. Should you want to use a Marina block, especially
the later 'A’ Plus Ital engine, you need to swap over the front plate, rear plate, and a
six bolt flywheel from a 1275cc Midget, ( or drill a 1098cc one,) with the flywheel
centre turned out a little to enable it to bolt up flush. The Marina side front mountings
can be thrown away, but do put the bolts back in the holes, some go through into the
crankcase, and you will lose a lot of oil otherwise.

A Standard Triumph Engined M.G.
M.G. Midget Mk3 1500 Engine. 1974-79.

October 1974 saw the M.G. Midget roll out of Abingdon with a different engine, one
commonised with the Triumph Spitfire for the North American market, the main
sportscar sales area. This engine has as long a history as the 'A' series. It too started
life as a 803cc unit, for the Standard 8hp of September 1953, and the 10hp and
deluxe Pennant of May 1954. These were Austin A30 and A35 competition, and even
had similar styling, as well as very similar sized engines. The Standard Eight was
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803cc, ( A30 size,) and the Standard Ten was 948cc,( A35 size.) The Eights engine
was of grey cast iron with pressed steel sump, timing cover, and rocker cover, with a
bore of 58mm and a stroke of 76mm. If ever there was a copy, this was it, as the A30
engine has the same dimensions, rather similar to William Morris copying the Ford
8hp side valve engine in 1935, that became the USHM of the Morris Eight in 1936. It
was not identical, as the 'A’ series has its oil pump on the end of the camshaft, the
Standard engine has its oil pump in the sump, driven off the same skew-gear as the
distributor. With 7.25 to 1 compression ratio the 803cc engine in the Standard
developed 26bhp at 4500rpm, with 40 Ib/ft torque at 2800rpm. This power is fed
through a 6 1/4" clutch. The Ten of 948cc was the same stroke, but the bore was
63mm, ( A35?) It developed 35bhp at 4500rpm, and 46 Ib/ft torque at 2500rpm, with
a compression ratio of 7 to 1, and could do 65mph; not bad for 1954.

By April 1959 the models gave way to the Standard-Triumph 'Herald' saloon,
Standard and Triumph having merged, this using the 948cc engine of the Ten. The
engine was uprated to 8.5 to 1 compression ratio with twin SU carbs, producing a
healthy 45bhp at 5500rpm for the Herald Coupe for May 1959. This twin carb engine
was bored out to 1147cc for the Herald 1200 and a new sportscar, the Spitfire, based
on the saloon components for 1962. The 1147cc had been gained by offsetting the
bores, siamesing them, and boring out to 69.3mm. With 9 to 1 compression, two SU
HS2 carbs in the Spitfire mk1, it produced 63bhp at 5750rpm and 67 Ib/ft torque. The
Spitfire Mk2 raised this to 67bhp in December 1964. By January 1967 the Mk3
version of the Spitfire with a 1296cc version of the engine was on sale. The bore was
now 73.7mm with the same 76mm stroke, and 9 to 1 compression and this uses two
SU HS2 carbs. The power rose to 75bhp at 6000rpm with 75 Ib/ft torque. A Mk4
version appeared in November 1970, with the 1296c¢c engine, but it was cheapened
with only 63bhp being produced at 6000rpm, the reason for this was standardisation
of the fleet's engines. There was now a 1296c¢c used in the Spitfire, Toledo, and
Dolomite 1300, and a 1493cc engine, used in the 1500, 1500TC, and Dolomite 1500.

The 1493cc had been gained by lengthening the stroke, there was no more room to
bore the cylinders any wider, after all it was only a Standard Eight/Ten/Pennant block
of 1953. A longer throw crankshaft was also needed for this bigger engine, that only
had three main bearings. At 73.7mm bore and 87.5mm stroke it had 9 to 1
compression in the Spitfire 1500 of December 1974, introduced for the American
market with the M.G. Midget 1500 following in October of that year. British Leyland
had grouped a lot of competing British firms under one roof, and were not disposed to
the ailing ex-BMC companies. They had a large market in the USA for sports cars.

In 1973 a de-toxed engine had been produced for the USA market by Triumph, this
had put the mockers on the poor 'A’ series, as it was financially foolish to have two
similar sized sports car in the same company, with different engines for the same
market. The 1493cc engine was identical in both models, but not perhaps the ideal
choice, with hindsight. It was a case of the MPJM of 1936 again, a slow revving
engine with a long stroke. With a compression ratio of 9to 1 ( 7.5 to 1 for the USA))
it produced 66bhp at 5500rpm and 82 Ib/ft torque at 3000rpm in the Mk3 Midget
1500, less than the M.G. Metro 1300's 72bhp. The cam timing was 18;58;58;18 and
the engine bolted to a Morris Marina gearbox with synchromesh on all four forward
gears. It had full flow oil filtration, and fully floating gudgeon pins like the 1098cc
‘A" series. The crankshaft had main bearing sizes of 2.3" and big ends of 1.875", both
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bigger than the 1275cc 'A’ engine. This allowed regrinding up to -030" undersize. The
1500 performed well enough, its capacity giving the light Midget some go. The 7 1/4"
clutch was the diaphragm type and very smooth. The version used for the USA had
terrible power sapping items fitted, like air pumps, exhaust gas recirculation valves,
and so on. However, in the USA it did use the electronic Lucas 45/DE4 distributor.

There is a tale that design management at Standard Triumph wanted to move the bore
centres out so the engine could be enlarged. The machine minder who had been there
for donkeys years, said they could not be moved, the machine would not adjust. One
night a technically minded manager stole down from his office, and saw they could be
moved, the machine being like all other boring machines, being adjustable by undoing
a few locking bolts. The 'jobs-worth' machine minder was amazed, he had been telling
many managers for many years it could not be done. Goes to prove the best managers
are those who can do the job as well, not just businessmen/women.

From personal memories of running a 1098cc Midget, a 1275cc Midget, and a
Triumph Spitfire, | seem to remember the Spitfire engine was difficult to keep oil
tight. Both BMC and Triumph engines leak oil, that | am afraid is part of their
engineering heritage, but the Triumph does have some odd joints in its block. | found
the vent system hoses would clog up with solid carbon on the controlled breathing
engines, causing crankcase compression, oil consumption and oil leaks. The pipe need
regular cleaning out, or renewing, the cause being short journeys.

The Midget faded away in November 1979.

Oops!!

On the 'A" and 'B' series, the distributor is driven off a skew gear on the opposite side
of the engine, requiring a short 'jack-shaft'. This locates in a hole one side, and drives
the distributor using a 'D' drive, the other. To lift it out requires a 5/16" UNF stud,
those of the rocker cover being ideal, as they will screw into the threaded end
provided for this. People who do not know this get it out without trouble, but have
been known to drop it into the sump when trying to refit it in the correct position.

In the export 850cc Mini for Japan, the ‘A’ series was made unleaded. This led to
many miles of testing, 500 per day. After only 3 days on unleaded the Mini's cylinder
head was ruined by valve regression. Japan has never used tetra-Ethyl-Lead, so all its
vehicles have always been 'unleaded'.

The'A' Seriesin aM.G. Saloon.

M.G. 1100 Engine.(1962-67)

Due to the success of the ADO15 Mini in 1959, this had been followed by a similar
but bigger car, the ADO16, known as the 1100/1300 front wheel drive range. It was
this model BMC had developed the 1098cc engine for. One of the six models was
marketed as an M.G. in 1962, the MG 1100, as a two and four door. The 'A’ series
under the bonnet was pure Mini design, but bigger capacity. The cylinder block was
not interchangeable with the similar sized 1098cc MG Midget, as the rear main
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bearing was very different, and the crankshaft had a longer tail for the reversed dry
clutch with a gear behind to drive the gearbox underneath via an idler-gear between.
This idler-gear did get a reputation for rapid wear, giving out a characteristic loud
rattle if idle rpm was too slow. The 1098cc MG 1100 still had the 1.75" main bearings
of the early 10CG Midget. Otherwise it was very like the sportscar unit, with twin SU
HS2 carburetters, on a 64.5 bore by 84mm stroke, 8.9 to 1 compression, 10GR engine.
The standard 1100 saloon had 8.5 to 1 compression with 48bhp at 5100rpm, with 60
Ibs torque. For 1967 only the USA MG 1100 had a single SU HS4.

The cam timing was the same as the Midget 1098cc at 5.45.52;21 with .312" lift,
producing 55bhp at 5800rpm and 61 Ib/ft torque. At 5800rpm the engine certainly let
the driver know it was there. The 12G206 cylinder head used the larger 1.21" inlet
valves of the Mini Cooper, and the MG 1100 and Riley Kestrel that shared the unit,
had a free- flowing exhaust system. It did not use the mechanical fuel pump, but an
SU electrical one. Oil consumption and oil pump wear were a problem early on, but
as in the Mini, the pump was changed from a rotating vane type to a Holbourn-Eaton
eccentric rotor. The vane one was not up to the bigger 'A’ series. Oil control rings
were improved by fitting Duraflex versions, these are three-piece items with two rails
separated by an expander, now common. Better quality control on pistons also helped,
each bore being stamped with a code for its size, and a matching piston fitted in sets.

M.G. 1300 Mk1 Engine,(1967-68) MG 1300 Mk2 (1968-71)

The car sold well, but it took until 1967 for BMC to fit the 1275cc version of the ‘A’
series for the UK, a 12G,( or later 12GR engine, commonising it with the Riley
Kestrel.) The American market was soaking up the 1275cc engined cars. The 1275cc
12GR engine gained the advantages of the 1300 group, in that the main bearings grew
to the 2" of the later 10CC Midget. Some early 12G engines had the 948/1098 big end
size of 1.625", but as the steel quality of the crankshaft, soon to be used on the Marina
1300, was not so good, so to retain the strength the big ends grew to 1.75" diameter.
This Mk1, 12G engine only had a single SU HS4 carburetter, producing 60bhp. The
camshaft was still the 5;45;51;21 timed item. Valves head sizes were inlet 1.3" and
exhaust 1.15", as on the 1275cc Midget. The Riley Kestrel and VVanden Plas 1300
shared the engine. The more powerful post April 1968, MG 1300 Mk2, had 70bhp at
5250rpm with 70 Ib/ft of torque, once fitted with twin SU HS2 carburetters, now
being a 12GR unit, with a 11 stud head. This made it quite a nippy car, one that could
keep on the heels of a 1275 Midget for instance, (0 to 60 in 14.5 seconds.) 95mph
with 0 to 60 in 14 seconds was excellent then. This also embarrassed the MGB (13
seconds,) and left the other saloon, the Mk4 Magnette ( 19.5seconds, ) standing at the
traffic lights.

There was also an automatic MG 1300, that used a single SU HS4 on the 1275cc
engine, producing 58bhp, it was the same unit all the 1300 fwd automatic cars had
fitted, and very similar to the 12G engine. Not many were sold, and it died late 1968.

Oil consumption was noticeable on the 1098cc at speed when worn a little, and this
was traced to the poor sealing of the inlet valve stem, easily diagnosed by lifting your
foot right off the throttle on a long down hill run, letting the car drive the engine.
When you accelerate again at the bottom, watch in the rear view mirror, lots of blue
smoke may well be just worn inlet valve guides, and/or valve stem seals. The old
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rubber ring under the collets did not stop the inlet manifold sucking oil down the
guide, fitted since the 803cc. So it was changed to an improved neoprene cap-seal that
gripped the stem, and sat over the top of the inlet valve guide, and was fitted on all the
998, 1098, & 1275cc engines from then onwards. With a little tuning the MG 1300
would out handle and beat the Midget. Both 1098cc and 1275cc ADO16 engines can
be modified for lead-free fuel, buy fitting hardened steel exhaust valve seats. In 1971
the model was discontinued after 143,067 cars, as Austin wanted to sell their Austin
1300GT, that used the same engine.

*khkhkhhkhkkkkhkhkhiiihiikikikk

Identifying 'A' Series Engines using Ar chaeology.

The simplest way is to use the prefix to the engine's number, stamped on a small
oblong plate riveted to the offside of the top/front of the cylinder block, just above the
dynamo. On both rwd and fwd, if you have just a block, then it should have the cubic
capacity on a small triangular plate riveted near to the mechanical fuel pump, or its
blanking plate. This should say 850, 948, 1100, 1275, etc. If neither are there, you will
have to measure the bore and stroke, and even then check on main bearing sizes.

A quick method to reduce the odds is to look at the oil filter. If it is an early round
canister screwed at right angles to the block, under the dynamo, it is an 803cc, rwd. If
it is the paper/felt element type in a bowl facing down, with a pipe from the rear
feeding to it, its a 949/1098/1275cc. If this bowl has a plate between it and the block
to raise it 1", you have a Sprite/Midget block. A damper on the front of the crankshaft
may indicate a 1275cc. No side covers for the push rods is certainly a 1275cc. If the
oil filter is above the starter motor, and is a throw away can, its a Marina/ltal 1275cc
rwd block. Note that the Marina Van carried on with the old 1098cc engine.

Early engines relied on two rubber rings on the camshaft sprocket to tension the
chain, which did not last very long, and got a nickname of the 'A' series death rattle
when worn. The 1275cc gained a decent chain tensioner, and the bulge in the cover
can be seen. A few extra holes drilled will allow earlier engines to retro-fit this,
though they will need to have the duplex chain & sprockets as well, and two bolts on
the front main bearing/front face of the front engine plate countersunk to miss the
wider chain.

Fwd engines are easy to recognise | hope. Again its the same with the engine number
and the triangular plate, though all have the oil filter bowl, aluminium on early Minis,
steel later. Also the damper on the crankshaft, and no push rod side covers means a
1275cc. A crankcase vent from the tappet chest will indicate a 1098cc engine, where
as a vent from the timing chain cover a 1275cc. This is true on later rwd blocks as
well. The Metro/Montego has a throw away oil filter, as well as a differently formed
engine number from the old BMC system. A bare block will have no scroll at the rear
for the rear main bearing. Second hand engine numbers are often chiselled off for
unknown reasons!!

The bit that causes problems is the cylinder head, as these will fit any engine, except

the Coopers with their two extra studs. The method used has to be the casting number,
under the rocker cover and usually well drowned in oily black muck.
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Model Casting number Combustion cc inlet/exhaust size

803cc & 848cc  2A 628,12A 1456,2A 629 24.5¢cc 1.06" 1"
997cc & 1098cc  12G 202 26.1cc 1.15" 1"
998, & 1098 MG 12G 206, 12G 295 28.3cc 121" 1"
1275cc 12G 940 21.4cc 1.31" 1.15"
1275 MG1300)

& 1300GT) 12G 940 21.4cc 1.4" 1.15"
All Cooper 'S’ 12A 185, AFG 163 21.4cc 1.4 1.15"
MG Metro Turbo  12G 940 21.4cc 1.31" 1.15"

Note that casting numbers were the same for different finished items, this number is
that of the wooden pattern only, the casting can be machined for different uses after,
ending up with a different part number in the spares book. 12G940 could be drilled
for 9 or 11 studs. The Cooper 'S' heads all had 11 studs.

After AbiﬂQdOﬂ, 'A' Series after 1981.

M.G. Metro 1300 Engine. (1982-90)

Still on the "A'’ series, well worthy of a mention, is the M.G. Metro and its sister car
the Turbo. The M.G. Metro came just two years after the last MGB, in 1982. For this
model BL took a hard look at the ‘A’ series, and decided to give it further life. They
spent a fortune on renewing worn out machinery, and improving the engine. The
Marina Ital gained as well, as both were fitted with the better 'A Plus' unit, 12V, 10H
and 12H engines, with its better flowing ports and manifolds. The Metro is very Mini
in design, but bigger, with cast iron head and block, with an aluminium alloy sump
containing the gearbox. The M.G. Metro 1300 updated and mildly tuned engine
producing 72bhp at 6000rpm, and 73 Ibs torque, from the 1275cc, giving any Midget
a very rough and embarrassing time indeed, and most MGB's. A 0 to 60mph in just 11
seconds and a top speed of 101mph were just what was needed to keep the name of
MG alive. This all from a single SU carb, but very much improved in gas-flow, and
with 10.3 to 1 compression ratio. A normal Metro 998cc 10H engine had 9.6 or
optional 8.3. The exhaust was a cast iron three-into-two-into-one system, and much
better than the usual restrictive BMC earlier manifolds. The inlet manifold was a
nicely shaped water heated one, for a single large SU HIF 44, 1 1/2", complete with a
huge paper element air filter. The 1275 'A Plus' still used the 2" main bearings and
1.75" big ends of the 'A' series 1275. Camshaft timing had the wide overlap of the
Cooper 'S at 16;56;59;29 with .318" lift at the valve, 35mm inlet and 29mm exhaust
valves. From 1985 all Metro 1300's had Ducellier electronic ignition. 142,165 MG
Metro 1300s were made.

The MG Metro Turbo has an exhaust powered, Garratt T3 Turbo-charger, and 9.4 to
1 compression. A waste gate on the turbo, and the standard Metro compression ratio,
combine to eliminate most turbo lag, being solenoid operated, permitted power up to
93bhp at 6150 rpm and 85Ib/ft torque at just 2650 rpm, the most powerful production
‘A" series ever. It was designed in conjunction with Lotus Cars, Colin Chapman's
empire. This gave the little car a top speed of 113mph, the fastest MG saloon up to

47



then. It had Ducellier electronic ignition, oil cooler, modified head, and uprated
nitrided crankshaft, double valve springs, stronger pistons, big end and main bearings.
The Turbo used stronger pistons, ( 20484 type, standard Metro ones are 21253,) the
standard Metro camshaft, 29mm exhaust valves and 33mm inlet. There were
problems with a thinner head casting block face, of the first few Turbos, using the
12G 940 head. It blew head gaskets, cured only by going back to the original metal
thickness. The waterways had been enlarged to improve cooling of the exhaust valve
seat area. The clutch centre plate was solid, ( like a diesel,) no damping spring fitted,
and the engine mountings were stiffer. 21,968 MG Metro Turbo's were made.

The Austin Metro Sport in 1988 shared the MG Metro 1300 engine, and the Austin
Metro GTa both at a lower price.

The MG Metro 1300 became lead-free in 1989, with an engine prefix of 12H/F01. By
1990 the car had a Rover K series engine, so not many were made. The leaded ‘A’
series is prefixed '12H/D'. BL & Austin/Rover made 142,165 MG Metros between
1982 and 1990. BL actually made 1,600,000 ‘A’ series powered Metros, up to 1991.
The cylinder head, manifolds and carb are a good swap onto any 1275cc car, and the
camshaft is quite sporting, ex-Mini Cooper 'S' timing. Metros do suffer from oil leaks.
Over 50,000 miles the gear selection rod into the back of the gearbox, which is below
the sump oil level, may leak. The seals on the timing chain case, and both drive shafts
will eventually leak, again reasonably easy to replace, especially the drive shaft ones
compared to a Mini. 12H is the engine type as in the list above, followed by 996
indicates a MG Metro unit with a standard gear box, with single rod change. AA is
the version with temperature control in the crankcase breather.

M.G. Metro 6R4 Engine, ( 1984-89.)

Very little of this special production of 200 cars was Metro, built by British Leyland
and Williams Racing. It was an out and out rally car, the title meaning V6 cylinder-
Rally-4 Wheel Drive. In 1983 a Rover V8 was cut down to a 2495cc V6, as the V8
was just too big to fit. This was a twelve valve engine with six carburetters producing
250bhp. In 1985 it was redesigned by David Wood of Austin/Rover into the 2991cc
V64V, ( V6, 4 Valves,) an all aluminium V6 engine with twin-belt driven dohc per
head, four valves per cylinder, at 3 litres capacity. With Lucas Micos fuel injection
adapted from the Jaguar XJR-6 V12 racing car, electronic ignition, tuned intake bell-
mouths and exhaust system, it produced 380bhp initially, later 410bhp and was fitted
amid-ships, with a five speed gearbox driving all four wheels. It eventually produce
400bhp, but was detuned for reliability for Autocross, to just 250hp. The fuel-
metering and ignition-timing was carried out by an Intel 8032 Microprocessor. The
spark was produced by a Lucas AB14-type ignition amplifier using two Lucas 35C6
coils. In 1987 some were bored out to 3.8 litres, and tuned to 550bhp, normally
aspirated, ( no help with the inlet stroke.) Some were also reduced to 2.3 litres and
fitted with two exhaust powered turbo-chargers and flew about with 750bhp on tap,
getting from zero to 60mph in just 3 seconds. Approximately 233 cars were produced.
Jaguar took over the engine and Tom Walkinshaw reworked it into the V6 used in the
XJR-11 sports-racer