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~ UNITED STATES PATENT OFFICE.

MILFORD A. PRATT, OF LEBANON, INDIANA.

TURBINE-ENGINE.

1,216,162,

Application filed March 21, 1918,

7o allﬁwkam‘i’t MAY CONCETN:
Be it known that I, Mmwrorp A. Pratr, 8

- citizen of the United States, residing at Leb-
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anon, in the county of Boone and State of
[ndiana, have invented new and useful Im-
brovements in Turbine-Engines, of which
the following is a specification.

This invention relates to turbine engines
designed to be operated by air or other fluid
pressure, and particularly adapted for driv-
ing the concentrically mounted propellers of
torpedoes, and for other similar purposes.

One object of the invention is to provide
a turbine engine wherein the casing and
rotor are provided. with codperating vanes
or fins constructed and arranged to receive
the impact and utilize the expansive force
of the fluid in such a way as to secure & driv-
ing action while obtaining a balancing of
pressures so.as to avoid undue endwise thrust
in either direction of or upon the engine
shaft. ,

A further object of the invention is to
provide an engine of the character described
wherein the casing constitutes an outer rotor
and the blades or vanes-upon the perimeter
of the casing and periphery of the rotor
proper are formed to direct the fluid later-
ally in opposite directions simultaneously
against the vanes of both rotors to drive the
same in opposite directions while diminish-
ing endwise thrust pressures to the minimum
degree.

A still further object of the invention is
to provide an engine of the character de-
scribed wherein the vanes upon the surfaces
of the coGperating parts above referred to

_are arranged so as to provide expansion
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chambers of novel construction, formation
and arrangement whereby the free expan-
sion of the fluid is permitted and obtained
for the utilization of the full forces thereof
and for securing a free and unrestricted dis-
charge of the spent fluid throngh the ex-
haust - without- undue resistance or back
pressure.

A still further object of the invention is
to provide an engine of the character de-
scribed embodying novel forms of fins or
vanes for the purposes described, a novel

construction and arrangement of intake and

exhaust passages, a novel mode of construct-
ing and mounting the vane carrying rings,
and novel means for connecting the inner
and outer rotors for operation at a uniform
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speed and for transmitting motion there-
from to the parts to be driven.

With these and other objects in view, the
invention consists of the features of con-
struction, combination and arrangement of
parts hereinafter fully described and
claimed, reference being had to the accom-
panying drawings in which :—

Tigure 1 is a central vertical longitudinal
section through a turbine engine constructed
o accordance with my invention.

Fig. 2 is a vertical transverse section
through the engine on the line 2—2 of Fig. 1.

Fig. 3 is a vertical transverse section
through the engine on the line 3—8 of Trig. 1.

Figs. 4 and 5 are side views showing one
of the outer and one of the inner vane carry-
ing rings vespectively applied to the casing
and inner rotor or piston.

Fig. 6 is a diagrammatic plan view show-
ing the arrangement of the vanes upon the
rotating elements of the engine at a time
when adjacent vanes register with each
other. ,

Referring to the drawings, 1 and 2 re-
spectively designate the ends of the engine
shaft which are journaled in suitable anti-
friction bearings 8 and 4 and are suitably
fixed to the ends of an inner rotor 5 ar-
ranged within a casing or outer rotor 6
having hollow end shaft sections 7 and 8
mounted to respectively revolve upon the
said engine shaft sections 1 and 2.

The inner rotor 5 comprises a cylindrical
body 9 provided at its opposite ends with
sets of radial spokes 10 and 11 and having a
central set or series of spirally disposed
spokes 12, the main shaft section 1 being
suitably connected with the spokes 10 and
12, while the main shaft section 2 is suit-
ably connected with the spokes 11. The
spokes are properly spaced apart to pro-
vide exhaust passages 18 communicating
with an exhaust chamber 14 formed within
the body of the rotor 5 and which is in
unrestricted communication with an exhaust
passage 15 in the main shaft section 2, the
shaft section 1 being provided with an ad-
mission or feed passage 16 communicating
with the fluid supply pipe 17.

The chamber 5 1s in open communication
with expansion chambers 18 provided be:
tween the ends of the inner and outer ro-
tors, while the feed passage 16 connects at
its inner end with fluid delivery ducts or
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channels 19 formed in the spiral or serpen-
tine shaped central spokes 12. These ducts
19 are accordingly also of serpentine or
spiral shape and open at their outer ends
through a central peripheral flange or annu-
lus 20 upon the periphery of the inner ro-
tor, whereby the fluid is discharged betieen
the working surfaces of the inner and outer
rotors for nmparting motion thereto.

Provided upon the periphery of the rotor
5 are blades, fing or vanes 21, and provided
upon the perimeter of the casing or outer
rotor ¢ are codperating blades, fins or vanes
22 all except the central series of vanes 21,
which are provided upon the flange 20, be-
ing carried by rings 23 keyed, as shown at
24, to the periphery of the rotor 5 and
clamped in position against the - central
flange 20 by outer threaded pairs of retain-
ing rings 25. The vanes 22 arve similarly
carried by rings 26 which are keyed to the
perimeter of the rotor 6, as at 27, and are
held or clamped in position between the re-
movable end heads 28 of said rotor 6, which
are provided with the hollow shaft sections
T and 8.

It will be observed that the vanes 21 and

92 upon the series of rings on the inner and
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outer rotors are arranged in alternation
with each other from the center toward the
opposite ends of the rotors, and that the al-
ternating vanes are curved on arcs in differ-
ent directions so as to collectively present a
fluted or corrugated surface in a direction
transversely to the axis of the motor when
the vanes come into transverse alinement or
vegistration. Ience it will be apparent that
the sets of vanes provide zigzag channels
between them at right angles to the axis of
rotation of the rotors for the travel of the
fluid laterally and longitudinally in oppo-
site directions; and that the fluid is thus

caused to exert its impact as well as its ex--

pansive force simultaneously upon the sets
of vanes in opposite directions, thereby driv-
ing the rotor 5 In one direction and the rotor
6 1n the opposite direction. By this action
and the escape of the fluid laterally as well
as-longitudinally in opposite directions in
its course of travel; it will be evident that
the working thrust will be taken up entirely
and expended laterally by the rotor vanes,
thus-entirely preventing reducing end thrust
upon thé shaft sections to the mimnimum.

Tt will be observed further that the rings
23 are of the same diameter at the center of
the rotor 5 and for like distances on oppo-
site sides of the central flange 20, but be-
vond these points and between the same and
the ends of the rotor progressively decrease
in diameter, thus providing a central an-
nular: fluid channel 29 for the flow of the
fluid during its impact action and expansion
chambers 80 which progressively increase.in
area-and depth longitudinally and radially
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toward the spaces or chambers 18, allowing -

the fluid to expand freely and easily and so
as to avoid any tendency to back pressure
or frictional resistance liable to cause slip-
page and diminjsh power and speed. The
fluid after exerting its working forces may
therefore discharge into the spaces 18 and
through the passages at the ends of the inner
rotor into the chamber 5 and out through

the exhaust passage 15 in the main shaft -
section 2. The end spokes 11 of the rotor.

5 are preferably made fan-shaped to serve
as propeller blades and thus create a suction
to promote the discharge of the exhaust.
While the engine may be employed for
general use for driving various types or
kinds of machines or elements to be driven,
it-is particularly intended for use in driving
the concentric shafts of oppositely rotating
propellers, such as of a torpedo or for analo-
gous purposes, and it is therefore desirable
to have a balanced action of the engine and
the operation of the rotors at uniform slpeed.
To this end the shaft sections 1 and 7 are

provided with gear elements 31 and 32 g

which mesh with an intervening equalizing
gear element 83 suitably journaled on the
bearing element 3, so that the rotors will
be caused to have a balanced rotary action
and to turn at equivalent speeds. Suitable
means may be provided  for transmitting
motion from the rotors to the parts to-be
driven, and in the present instance I have
shown for this purpose gear -elements 34
and 35 mounted upon the shaft sections 2
and 8 and from which motion may be trans-
mitted through suitable gearing (not shown)
to the propeller shafts or other parts to be
driven for driving the same in opposite di-
rections at corresponding speeds.

While the construction shown and de-
scribed is preferred; it will of course be un-
derstood that modifications within the scope
of the appended claims may be made with-
out departing from the spirit or sacrificing
any of the advantages of the invention. It
is also to be understood that while the en-
gine is expressly designed for the use of
compressed air as.the impelling agent, any
other suitable motive fluid may be employed.

I claim:—

1. An elastic fluid turbine including inner
and -outer rotors provided with codperating
vanes, the inner rotor consisting of a hollow
body forming an exhaust chamber commu-
nicating with the spaces between the vanes,
and means for supplying a motive fluid to
act upon the vanes.

2. An elastic fluid turbine including inner
and outer rotors provided with cobperating
-anes, an inner rotor consisting of 4 hollow
body forming an exhaust chamber, commu-
nicating with the spaces between the vanes,
propeller blades upon said inner rotor form-
ing a suction and discharge vane to promote.
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the discharge of the exhaust, and means for
supplying a motive fluid to act upon the
vanes.

3. An elastic fluid turbine including inner
and outer concentrically mounted rotors
provided with codperating vanes, the inner
rotor consisting of a hollow body forming
an exhaust chamber and arranged to pro-
vide exhaust passages at the ends of the
outer rotor communicating therewith and
with the spaces between the vanes, means
extending through said inner rotor for sup-
plying a motive fluid to the vanes, and
means communicating with the exhaust
chamber of said rotor for the discharge of
the exhaust therefrom,

4. An elastic fluid turbine including a
casing, a rotor arranged within the casing
and comprising a hollow body forming an
internal exhaust chamber and having spokes
extending to the center of its periphery and
provided with fluid supply ducts, said rotor
being of less length than the casing to pro-
vide expansion spaces at the ends of the
casing in communication with said expan-
sion chamber, and vanes upon the periph-
eral surfaces of the casing and rotor.

5. An elastic fluid turbine including a
main shaft having hollow admission and
exhaust sections, a casing having hollow

shaft portions mounted to turn upon the
said sections of the main shaft, a rotor ar-
ranged within the casing and comprising a
hollow body forming an internal exhaust
chamber and having spokes extending to the
center of its periphery and provided with
fluid supply ducts communicating with the
bore of the admission section of the shaft,
sald rotor being of less length than the cas-
ing to provide expansion spaces at the ends
of the casing in communication with said
expansion chamber, and said chamber being
in communication with the exhaust section
of the shaft, and vanes upon the peripheral
surfaces of the casing and rotor.

6. An elastic fluid turbine including inner
and outer rotors provided with codperating
vanes, the inner rotor consisting of a hollow
body forming an exhaust chamber and pro-
vided with propeller blades at the ends
thereof to form a suction to promote the
discharge of the exhaust, and means for
supplying a motive fluid to act upon the
vanes.

In testimony whereof I affix my signature
in presence of two witnesses.

MILFORD A. PRATT.

Witnesses:

Morr L. Butcuer,
A, A, Wirriansox.

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