Technical Description of The
Martin 333 Aircraft Engine

By E. C. Burqhdu”, Sales Engineer

lenn L. Martin Motors (
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The Design of
Air-Cooled Cylinders

By E. H. Godfrey, Chief Engineer

Glenn L. Martin Motors Company
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spoiled parts, not the least of which might be scored pis-
tons and cylinders, or even seized pistons, with the neces-
sity of a forced landing. Therefore, a relatively cool
cvlinder with an even heat distribution is of primary
importance.

The methods of getting rid of heat are many, and
often all will be found in one cylinder design, in order
to obtain the best results possible.

The joint between the cylinder head and barrel must
be given careful consideration. The most commonly
used method is to screw and shrink the aluminum head
upon the steel barrel. Both heat flow and tightness must
be considered. The spaces at the roots of the threads
must be reduced to a minimum to prevent leaks and in
order not to interrupt heat flow unnecessarily. All joints
are an obstacle to heat flow and should be eliminated
when practicable.

The intake valve opening and the intake ports must
he sufficiently large to permit a maximum flow of mix-
ture into the cylinder without undue interruption. The
exhaust valve opening and exhaust ports must be large
enough to provide for the rapid passage of the burned

8¢, and thus prevent overheating with its consequent

loss of power and increase in fuel consumption per pow-
er unit, At the same time, the exhaust valve must be
no larger than necessary, due to the difficulty of cooling
valves, because of the low heat conductivity of

steel and the distance through which the heat must travel,

_ m&: passes out, either through the valve seat or the
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is usually lithivm nitrate and potassium nitrate !-"f::
salt melts when the valve temperature rises, and ‘-!‘hhhp
np and down in the stem CATTVInE the heat lru{t!\l I
valve head to the stem, and so on to the valve gui es. :
Oil cooling of valves has been resorted to by T-'l".-}-
ing a quantity of cool oil down a hollow valve ~I.Tf-n_z cal Il
time the valve is opened. Still another method of cool-
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ing valves is to spray the springs and guide S |'dr ,
stems with an oil spray controlled by ,-!i.-1--g.-..l1.--.-- :
Wide valve seats prove best for cooling, due i the
| ise¢ of the

and also beca
Irop on their s
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into the head at

large area of metal in contact
lower unit loads when the valves

Seats of aluminum bronze shrunk
the same time the head is shrunk on the steel barrel are
now almost universally They give the Necessary
hardness, together with good heat conductivity ['he fins
which carry the heat away from the exhaust valve seatl
must be placed with great care to assure maximum cool-
ing efficiency,

The exhaust valve guide boss should cover as much
of the valve stem as possible, so that heat conducted up
the stem will reach an area of heat dissipation in the
shortest possible time. This also exposes the least pos-
sible area of the valve stem to the flame in the port. This
boss must be of ample proportions to carry away the
heat it does absorb, and it too should be exposed to the
flame as little as possible.

The aluminum head is likewise designed with suf-
ficient thickness not only to withstand the stresses, but
also to provide a large enough mass of material to con-
duct the heat away from the hot spots to other parts of
the head, whence it is more easily disposed of to the
cooling air.

The flow of air around the exhaust port must be
mast carefully studied and the cooling fins arranged so
that the air will flow freely between the fins and around
the port. There must be no pockets in which eddies
will form or these spots will become very hot. In some
cases it is necessary to make the metal much thicker than
at others, not always because that spot is more highly
stressed than some others, but to provide the mass of
metal necessary to conduct the heat to finned areas which
are better cooled by the air flow.

The area around the valve guide is another critical
cooling fin problem. The distance from stem to fins
must be as short as practicable.

_The part of the exhaust port farthest from the di-
rection of air flow, and usually called the back of the
port, offers the greatest cooling problem, the cooling of

used
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