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over the cross-scction, at the expense of fuel segregation; the
fuel, contrary perhaps to expectation, resolves out on the,
inner radius, Also, to aid distribution, the length of the
straight sections of pipe often has to be made longer than
the apparent mihimum to ‘‘straighten out’ the mixture.
This will apply to the riser below a downdraught carburettor
—for it is necessary to eliminate the mixture bias set up in
the choke tube—and, again, te the branch pipe feeding a
siamese port, otherwise the deflection caused by the bend will
favour one or other of the cylinders.

Attainment of Quantity Distribution.—The attainment of
equal charge weight to each cylinder is also detrimental to
high volumetric efficiency. Consider a six-cylinder engine
with a three-branch manifold,  The cross-sectional area of
the long arms is decided by the minimum gas velocity; the
very length of these arms and their right-angle bend, with
their consequent propensity for dropping fuel out of suspen-
sion en route; prevent the use of a larger than average area
to counteract the increased friction of their length, What,
then, of the short middle branch, where the resistance is small
and the filling good ? In order to obtain quantity distribu-

Note the use of a

Rover four-port six-cylinder manifold.
square section for induction and circular section for exhaust.

tion the effective area of this branch has to be reduced until
its flow resistance equals that of the longer arms. In all
cases the filling capacity has to be reduced fo the level of the
lowest; to aim at raising the efficiency of the more hungry
cylinders would cut across the quality distribution.

The presence of ram may also create differences. In a
symmetrical system, with pipe lengths and capacities equal,
no trouble should be experienced; this, however, may not
apply to the multi-cylinder where the pipes supplying the
more distant cylinders generate a greater ram effect. The
use of a ‘“ buffer’’ or ‘¢ over-shot '’ end will transfer the wave to
the end of the pipe, and the port, receiving its charge at right
angles to the stream, will not be packed to the same extent.
The buffer is also used to absorb the pressure wave produced
by charge reversals which are the outcome of the firing order.

The effect of such oscillations in the manifold is to richen
the mixture at the centre of the disturbance at the expense
of the extremities; for the fuel, with its greater resistance to
acceleration, accumulates in the path of the oscillation, and,
having made up its mind, proceeds adamantly to its selected
goal. The buffer end will reduce the tendency of the end
cylinders to gulp the enrichment, with its consequent hiatus
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in torque. (In considering the diversity of manifold types
it must be remembered that many of them are covered by
patents, and this results in the manufacturer finding another
way—to avoid the payment of royalties.)

It is not the intention here to overstress the importance
of ram .in the small automobile engine. The capacity of the
induction system, its relatively high resistance and number
of direetional changes between carburettor and cylinder, all
reduce the importance of this factor. In the supercharged
engine, where the density of the charge may be double, and
the pipe capacity three or four times as great, it becomes a
factor to be reckoned with. In some instances, in order to
obtain quantity distribution, it is necessary to employ a
“‘non-ramming '’ system. The decreased filling efficiency will
reduce the power for a given boost pressure, but the advan-
tage of having all cylinders pulling an equal load is considered
to off-set this tendency, the lost power being substantially
regained by-an increase in boost pressure. If equal weights
¢an be obtained with a ramming system the lower boost pres-
sure will reduce the power consumed in driving the super-

" charger and also the temperature of the charge.

Other factors, of course, influence the quantity distribution,
such as uneven heating of the inlet manifold by the close
proximity, at one end, of the exbaust down pipe; uneven
water supply between the cylinders, the hotter cylinders heat-
ing the charge more as it enters; errors in individual valve
timing and tappet clearance; or the mechanical condition of
the cylinder, piston rings in particular. Everything in fact,
ignition timing included, has to be arranged in favour of the
poorest cylinder in a multi-cylinder engine.

Conclusion

In the first article of this series it was shown that the
b.m.e.p. peak of the single-cylinder motor cycle engine was
developed at a much higher piston speed, owing to the less
pressing demands for low-speed torque, than in the automo-
bile engine. To sum up this article: the volumetric efficiency
of the automobile engine has to be subordinated in most
respects to the interests of distribution. In view of this, for
a given gas velocity the filling efficiency of the single is
superior to that of the multi; whilst, in practice, a further
gain is derived from the use of a gas velocity of only (approxi-
mately) three-quarters of that found in the multi-cylinder.

In the conciuding article the means available for improv-
ing the breathing of the multi-cylinder, ‘and some reasons why
they are so seldom employed, will be discussed,
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Road Safety and Taxation

Standing Joint Committee Consider Steps to be Taken

AT the January session of the Standing Joint Committee of
the R.A.C., the A.A. and the R.S.A.C. it was agreed that
steps should be taken for increased co-operation with other
bodies for the reduction of road accidents and that measures
should be adopted to give practical effect to the criticisms
contained in a memorandum sent to all M.P.s.

Pending the introduction of a method of taxation more equit-
able to all users of mechanically propelled vehicles, the Govern-
ment is to be urged to reduce the unreasonable burden of taxa-
tion at present borne by the motoring community, and when
the third reading of the Trunk Roads Bill takes place in Parlia-
ment efforts will be made to obtain a full discussion on road
improvements from the aspect of road safety.

Any undue restriction of the rights of the owners and users
of motor vehicles in their use of the highways traversing the
areas included in the scheme for National Parks is to be com-
bated. Discussions are taking place with various bedies in-
terested in international touring, with a view to the unification
of the systems now operative and the simplification of the
formalities at present involved.



