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COOLING AND LUBRICATION SYSTEM FOR

ROTARY MECHANISMS

Max Bentele, Ridgewood, and Charles Jones and Alex-
ander H. Raye, Paramus, N.J., assignors to Curtiss-
Wright Corporation, a corporation of Delaware
Filed May 27, 1960, Ser. No. 32,413
22 Claims. (Cl 230—210)

The present invention relates to means for cooling ro-
tary mechanisms, and more particularly to a fluid cooling
system for the inner body or rotor of such mechanisms.

Although this invention is applicable to and useful in
almose any type of rotary mechanism which presents a
cooling requirement, such as combustion engines, fluid
motors, fluid pumps, compressors, and the like, it is par-
ticularly useful in rotating combustion engines. To
simplify and clarify the explanation of the invention, the
description which follows will, for the most part, be re-
stricted to the use of the invention in a rotating combus-
tion engine. It will be apparent from the description,
however, that with slight modifications which would be
obvious to a person skilled in the art, the invention is
equally applicable to other types of rotary mechanisms.

The present invention is particularly useful in rotary
mechanisms of the type which comprise an outer body
having an axis, axially-spaced end walls, and a peripheral
wall interconnecting the end walls. 1In such rotary mech-
anisms the inner surfaces of the peripheral wall and end
walls form a cavity, and the mechanism also includes
an inner body or rotor which is mounted within the cavity
between its end walls.

The axis of the inner body or rotor is eccentric from
and parallel to the axis of the cavity of the outer body,
and the rotor has axially-spaced end faces disposed adja-
cent to the end walls of the outer body, and a plurality
of circumferentially-spaced apex portions. . The rotor is
rotatable relative to the outer body, and its apex portions
substantially continuously engage the inner surface of the
outer body to form a plurality of working chambers which
vary in volume during engine operation, as a result of
relative rotation between the rotor and outer body.

The inner surface of the peripheral wall of the outer
body has a multi-lobed profile which is preferably an
epitrochoid and the number of lobes of this epitrochoid
is one less than the number of apex portions of the inner
body or rotor.

By suitable arrangement of ports, such rotary mecha-
nisms may be used as fluid motors, compressors, fluid
pumps, or internal combustion engines. - The invention is
of particular importance when employed with a rotary
mechanism which is designed for use as a rotating com-
bustion engine, and, accordingly, will be described in
combination with such an engine. As the description
proceeds, however, it will be apparent that the invention
is not limited to this specific application.

When the rotary mechanism is designed for use as a
rotating combustion engine, such engines also include an
intake passage means for administering a fuel-air mixture
to the variable volume working chambers, an exhaust
passage means communicating with the working cham-
bers, and suitable ignition means so that during engine
operation the working chambers of the engine undergo a
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cycle of operation which includes the four phases of
intake, compression, expansion, and exhaust. This cycle
of operation is achieved as a result of the relative rotation
of the inner body or rotor and outer body and for this
purpose both the inner body or rotor and outer body may
rotate at different speeds, but preferably the inner bdy or
rotor rotates while the outer body is stationary.

For efficient operation of the engine, its working cham-
bers should be sealed, and therefore an effective seal is
provided between each rotor apex portion and the inner
surface of the peripheral wall of the outer body, as well
as between the end faces of the rotor and the inner sur-
faces of the end walls of the outer body.

Between the apex portions of its outer surface the rotor
has a contour which permits its rotation relative to the
outer body free of mechanical interference with the
multi-lobed inner surface of the outer body. The maxi-
mum profile which the outer surface of the rotor can have
between its apex portions and still be free to rotate with-
out interference is known as the “inner envelope” of
the multi-lobed inner surface, and the profile of the rotor
which 4s illustrated in the accompanying drawings ap-
proximates this “inner envelope.”

For purposes of illustration, the following description
will be related to the present. preferred embodiment of
the engine in which the inner surface of the outer body
defines a two-lobed epitrochoid, and in which the rotor or
inner body has three apex portions and is generally tri-
angular in cross section but has curved or arcuate sides.

Tt is not intended that the invention be limited, how-
ever, to the form in which the inner surface of the outer
body approximates a two-lobed epitrochoid and the inner
body or rotor has only three apex portions. In other
embodiments of the invention the inner surface of the
outer body may have a different plurality number of
lobes with a rotor having one more apex portion than
the inner surface of the outer body has lobes.

In a rotating combustion engine of the type described
above, as the rotor rotates relative to the outer body, each
of its three working faces goes through all four phases
of the cycle of operation in succession, i.e., intake, com-
pression, expansion, and exhaust. Accordingly, the total
heat input to each face of the rotor during the complete
cycle of operation can be substantially high, and this is
especially true when the engine is operating at a high num-
ber of revolutions per minute.

It has been found desirable to use a rotor fabricated
from a light weight metal alloy in many applications of
the rotating combustion engine. A light weight metal
alloy, such as an aluminum alloy, provides the impor-
tant benefits and advantages of ensuring a great saving of
weight in the principal moving part of the engine, and
also provides a rotor having high thermal conductivity.
The latter characteristic is particularly beneficial in pre-
venting the formation of hot spots within the rotor, while
the former characteristic greatly reduces energy losses
due to overcoming inertia of the rotor.

A rotor constructed of a light weight metal alloy,
however, demands adequate and efficient cooling, as such
alloys will fail by overheating at a considerably lower
temperature than a material such as cast iron or steel.
Accordingly, although the present invention is in no way
limited to light weight metal alloy rotors, it is particularly
useful when used with such rotors.


















