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UNITED STATES PATENT OFFICE.

JOSEPH HARMAN, OF BRAINERD, MINNESOTA, ASSIGNOR OF ONE-HALF TO PATRICK E.
i McCABE, OF BRAINERD, MINNESOTA.,

ROTARY MOTOR.

989,600.

To all whom it may concern:

Be it known that I, Josepr HarmaN, a
citizen of the United States, residing at
Brainerd, in the county of Crow Wing and
State of Minnesota, have invented certain
new and useful Improvements in Rotary
Motors; and I do declare the following to
be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and

use the same.

This invention relates to improvements in
rotary motors.
One object of the invention is to improve

5 and simplify the construction of motors of

this character whereby the efliciency and du-
rability of the same will be increased.

Another object is to provide an improved
construction and arrangement of combined
steam and exhaust valve by means of which
the motor may be quickly and easily re-
versed. .

With these and other objects in view, the
invention consists of certain novel features
of construction, combination and arrange-
ment of parts as will be more fully described
and particularly pointed out in the appended
claim.

In the accompanying drawings: Figure 1
is a vertical longitudinal sectional view of
a rotary motor constructed in accordance
with the invention; Fig. 2 is a vertical cross
section through the live steam side of the
motor ontheline2—2of Fig.1. Fig. 3 is a
similar view through the exhaust side of the
motor on the line 3—3 of Fig. 1; Fig. 4is a
vertical longitudinal sectional view through
the outer casing showing the inner casing
in side elevation; Fig. 5 is a horizontal sec-
tional view of the valve casing and valve
showing the position of the latter when the
motor 1s running in one direction; Fig. 6 is
a similar view showing the position of the
valve when the motor is reversed or running
in the opposite direction; Fig. 7 is a similar
view of the valve casing with the valve re-
moved to more clearly illustrate the arrange-
ment of the steam and exhaust ports in the
casing.

My improved motor comprises an outer
cylindrical casing 1 and an inner concen-
trically arranged casing 2 which is of less
diameter than the outer casing thus forming
between the two casings an annular steam
space 3 which is divided midway between
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the opposite ends or heads of the casing by
an annular partition strip 4. The dividing
strip 4 separates the space 3 into live steam
and exhaust passages « and b respectively.
In the inner casing 1 is formed a series of
steam inlet ports 5 which communicate with
the annular live steam passage @ of the space
3 between the inner and outer casing. In
the opposite side of the inner casing is
formed a series of exhaust ports 6 which
communicate with the annular exhaust pas-
sage b of the space 3 between the casings.

Secured to the opposite heads or ends of
the motor are piston guide and blade oper-
ating plates 7 with which are revolubly en-
gaged the outer ends of a cylindrical piston
8 which is fixedly mounted on a shaft 9 pass-
ing through the plates 7 and opposite ends
or heads of the motor as shown. In each of
the plates T are formed a plurality of blade
operating notches 10 the edges of which are
inclined as shown. Formed in the piston 8
is a series of longitudinally disposed slots 11
in each of which is slidably mounted a wing
or blade 12 which is provided to receive the
pressure from the expansion of the steam
which enters the steam space between the
piston and the inner casing through the
steam inlet ports 5.

On the inner side of the inner casing 2 op-
posite to or in line with the notches 10 in the
plates 7 are substantially triangular wing
or blade operating abutments 13 in the
apices of which are formed longitudinal
grooves 14 and in which are arranged pack-
ing strips 15 which bear against and form a
fluid tight engagement with the outer sur-
face of the piston 8. Assuming the motor
to be running in the direction of the arrows
shown in Figs. 2 and 3 of the drawings the
steam will enter through the live steam ports
5 and will expand between the abutments 13
and the adjacent sides of the blades 12 there-
by turning the piston. As the piston is
thus turned and the blades brought opposite
to the notches 10 and into engagement with
the abutments 13 the inclined wall of the
abutments will force the blades back into
the piston and into engagement with the
notches 10 in the plates 7 and when the
blades have been forced into the piston and
into the deepest part of the notches 10 the
outer edges of the blades will be flush with
the outer surface of the piston thus permit-
ting the blades to pass the abutments 183.
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Immediately after the blades have passed
the abutments the inner edges thereof will
be brought into engagement with the oppo-
site inclined walls of the notches 10 which
will again force the blades outwardly
through the slots in the piston and into en-
gagement with the inner wall of the inner
casing to form a new steam expansion space
between itself and the abutment just passed
to receive the steam entering the inlet port
communicating with this space. As the pis-
ton moves around and has its blades moved
inwardly and outwardly in the manner de-
scribed the exhaust steam in the spaces
ahead of each of the blades will be forced
out of the exhaust ports which communicate
with said spaces and the annular exhaust
passage b of the space between the inner and
outer casings of the motor so that the ex-
haust steam does not form any resistance to
the forward movement of the piston.

On the upper side of the outer casing is
arranged a valve casing 16 having in its
lower end a valve seat provided with two pairs
of steam inlet and exhaust ports 17 and 18
which communicate respectively with the in-
let and exhaust passages ¢ and & formed in
the space between the inner and outer cas-
ings of the motor. Operatively mounted in
the valve casing 16 is a hollow valve 19
which is divided by a transverse partition 20
into a steam inlet side 21 and a steam ex-
haust side 22. The valve 19 is revolubly
mounted in the casing 16 said casing being
closed at its upper end by a cover plite 23
in which is formed a steam inlet passage 24
and a steam exhaust passage 25. In the
upper edges of the valve 19 and the partition
20 are arranged packing strips 26 which
form a fluid tight engagement with the
under side of the cover plate as shown. The
valve 19 is provided with a centrally dis-
posed operating stem 27 which projects up-
wardly through a bearing opening in the
top plate 23 of the valve casing and is
squared on its upper end to receive a wrench
or handle by means of which the valve may
be turned in the casing. In the bottom of
the valve and on one side of the partition 20
is formed a steam inlet port 28 and in the
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bottom of the valve on the opposite side of
the partition is formed a steam exhaust port
29. By turning the valve in the proper-di-
rection to bring the inlet and exhaust ports
in alinement with the ports in the outer cas-
ing of the motor the live steam may be let
into one or the other of the passages @ or b
while the other passage will serve as the ex-
haust passage thus controlling the direction
in which the piston is driven and providing
for the quick reversal of the motor.

From the foregoing description taken in
connection with the accompanying draw-
ings, the construction and operation of the
invention will be readily understood without
requiring a more extended explanation.

Various changes in the form, proportion
and the minor details of construction may
be resorted to without departing from the
principle or sacrificing any of the advan-
tages of this invention as defined in the ap-
pended claim.

Having thus described my invention what
I claim is:

A rotary motor comprising an outer cas-
ing, an inner casing concentrically arranged
therein to form an annular steam space,
said inner casing having formed therein a
series of steam inlet and exhaust passages
communicating with said steam space, an
annular dividing strip adapted to separate
said space into live and exhaust steam pas-
sages, a piston revolubly mounted in said
inner casing, a series of blades slidably
mounted in said piston, piston supporting
plates secured to the inner ends of the motor
casing said plates having formed therein a
series of notches adapted to receive said
blades when pushed into the piston and to
project the same and a series of abutments
arranged on said inner casing and adapted
to push said blades into the piston and into
the notches in said piston supporting plates.

In testimony whereof T have hereunto set

my hand in presence of two subscribing wit-
nesses.
JOSEPH HARMAN.
Witnesses:

Orwve 8. Ouson,
Ina S. Caruson.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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