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JUNE, 1964

MOTOR SPORT

THE EVOLUTION OF MODERN SMALL CAR ENGINES

(Continued from the May issue)

TANDARD-TRIUMPH. The second paper at last year’s

S 1.A.E. Automotive Division Symposium was delivered by

D. C. Eley, New Projects Engineer, Standard-Triumph Ltd.,

and dealt with the conception and design details of their 803-c.c,

engine, its redesign to 948 c.c., the design of the twin-carburetter

version and a further redesign to 1,147 c.c., in both single- and
twin-carburetter versions.

Before engine design was started a careful study was made of
the vehicle as a whole and, this decided upon, a power-required
curve was drawn, based on frontal area, aerodynamic coefficient,
weights, tyre sizes, etc. This determined performance charac-
teristics with the most suitable gearing.

Mr. Eley commenced his paper by outlining his preference for
a water-cooled engine, after enumerating the many known advan-
tages of air-cooling—and adding another, viz, that such engines
are undoubtedly attractive ““in territory where water may not
be readily obtainable !

The point was made that there are few examples of air-
cooled units with four or more cylinders in present production,
Standard-Triumph went for water-cooling as giving much greater
refinement from very much better sound absorption, improved
fuel economy on account of a small fan absorbing considerably
less power, and simple, smell-free interior heating. The greater
power outputs obtainable were regarded as of no moment when
dealing with normal mass-production engines,

Two-stroke engines were apparently considered but * those
available at the time * did not compare with four-stroke units and
noise would have been a big problem. Four cylinders instead of
two were chosen for the obvious improvement in refinement, and
an in-line arrangement was considered preferable to a vee-four
or flat-four as it was cheaper to make and there was ample space
between the front wheels to accommodate it. The flat-four was
regarded as taking longer to assemble than an in-line engine,
having more parts, and as the labour force on the assembly lines
cannot be reduced, as in the machine shops, by transfer machinery,
this increases cost. The lengthy pipe-work and hot-spot com-
plications were also against the flat-four.

It was realised that an o.h.v. engine was essential to get sufficient

power from an economical size of package but to off-set the con-
siderably greater machine-tool and assembly costs vertical valves
in bath-tub chambers were chosen, instead of inclined valves in
a wedge-shaped chamber.

To obtain a genuine 60 m.p.h., 23 b.h.p. at the road wheels
was required, or a test-bed figure of 26 b.h.p. With the fuel
available at the time, a 7-to-1 c.r. and Standard-Triumph’s
knowledge of the type of combustion chamber used, an estimated
power curve showed 26 b.hp. at 4,500 r.p.m. from Soo c.c.

Bore and stroke were dictated by the desirability of using an
existing set of new and expensive cylinder boring and honing
machinery of the fixed-centres multi-spindle type. A bore of
58 mm., with water all round the barrels, was a practical produc-
tion casting and, with a stroke of 76 mm., gave a swept volume
of 803 c.c. The stroke/bore ratio of 1.3 to 1 was high by modern
standards but enabled adequate size valves to be used.

It was known that the design would remain in production for
an extended period and the engine was deliberately made robust,
particularly the crankshaft, rods and block, Careful consideration
was given to accessibility of components, minimum number of
parts, simple machining and reduction in cost. All auxiliaries were
put on the camshaft side, leaving the other side free for manifolds,
carburetter, air cleaner and silencer.

The block was of B.S. 1452/17 cast-iron, extended below the
crankshaft, because with the split line on the crankshaft centre-
line the only way of obtaining the required block stiffness and
gearbox mounting would have been to use the more expensive
and vulnerable cast sump. The extended block also allowed for
bridge-picces at front and rear over the bearing caps, thus present-
ing a continuous flat surface for a simple sump pressing.

The original design allowed for integral front and rear flanges
to eliminate pressed engine mountings. This improved beam
strength of the block/gearbox unit, although weight and casting
prices increased. Unfortunately the almost new foundry moulding
boxes were not large enough to accept flanges and rather than
waste many thousands of pounds, pressed mounting plates were
adopted.

The design catered for a 3-bearing crankshaft, the bearing caps

Sectional views of the 1,147-c.c. Triumph engine as used in the Triumph Herald and in tewo-carburetter form in the Triumph Spitfire sports car,

[Drawings by courtesy of the LM.E.]
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