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T all whom it may concern:

Be it known that I, Fraxx C. Beyzrus,
citizen of the United States, residing at
San Diego, in the county of San Diego and
State of California, have invented certain
new and aseful Improvements in Reversible

- Expansion Steam-Turbine Engines; and I
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do hereby declare the following to be a full,
clear, snd exact description of the invention,
such as will enable others skilled in the ari
to which it appertains to make and use the
same. )

This invention relates to a reversible ex-
pausion steam turbine engine and has for
ifs object the provision of improved means
for the generation of power from the ex-
papsive force of steam, and also to provide
a ¢ompactly arranged mechanism, in which
a continuous rotary motion is secured in the
moving parts without loss of power or leak-
age of steam. The provision is also made
for the application of the expanded steam
to the rotative element a second time, there-
by increasing the efficiency of the apparatus,
These cobjects are attained by the use of
mechanism illustrated in the accompanying
drawings in which the application of sfeam

to the moving parts, through suitably shaped.-

" ports, imparts a continuous motion to the
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votative element in either direction. -

The invention consists in certain novel
features of mechanism, as will be hereinafter
first fully described and then pointed out in
the claims, : ,

In the accompanying drawings illustrating
the preferred embodiment of my invention;
Figure 1 is a side view of the machine with
a portion of the outer casing and rotative
element cut away to show the arrangement
of ports on the inner casing, Fig. 2 is a sec-
tion of the rotative element showing the
angle of direction of the steam inlet ports,
and of the pockets on the same. Fig.3isa
vertical sectional view taken on the plane of
the axis. Fig. 4 is a side view of the rota-
tive element in which the arrangement of
the steam
trated. - (

Referring more particularly to the draw-
ings, the power shaft of the machine is des-

ignated by numeral 1, and has sttached

thereto, rotative element 2, by key 8, The
shaft is journaled in bearings 4, of hard
anti-friction metal, the said bearings hav-

ing spherical surfaces 5, of contact with the

pockets is diagrammatically illus-

frame or casing of the engine. The lower
sections of the bearings rest on correspond-
ingly shaped sections of the ’casin%, and the
upper sections engage with large, heavy set-

screws 6 provided with checknufs 7 for au-

justment. The object of the spherical bear-
ings 5 is fo secure a perfect alinement of the
bearings and shaft.” Means for lubricating
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these bearings consist of oil-pockets 8 adapt- *

ed to hold a quantity of lubricatin% oil, con-
veying the same to the bearings. It will be
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noted that casing 10 has recesses 11, which

permit placing the bearings, set-screws and
check-nuts closer to the rotative element,
thus diminishing’the vibration of the latter,
and thereby decreasing the wear on the bear-

ings. :

_lﬁotative_element 2 is provided with a se-
ries of steam pockets 12 adapted to receive
live steam from the main supply, and & sec-
ond series of steam pockets 13 larger in ca-
pacity, adapted to receive steam from the ex-
haust chamber of the smaller poclets. This
arrangement permits the use of the ex-
pansive force of the steam a second time,
the large pockets, being supplied by ports

14, that communicate with the annular ex--

haust chamber 15 that takes the exhaust of
pockets 12, Inlet ports 16 supply steam to
pockets 12, from annular supply pipes 17,
that have direct communication with main
pipes 18, leading to the boiler. o

It will be noted on reference to Fig. 2,
that the steam is directed against the pockets
at an-angle of about twenty-two degrees.
The arrangements of the pockets and ports
on opposite sides of the rotative element is
also shown. The admission of steam to one
side of the machine drives the rotative ele-
ment in one direction and the admission of
steam to the other side drives the rotative
element in the opposite direction, making

are so.cut as to give the greatest area of im-
pact surface to the.steam, in conjunction
with small space, the -bottoms 19 of each
pocket being of a full cireular shape. -The
Totative element is grooved on each “side.
The grooves are annular concentric grooves,
connected in pairs by short radial greoves.
These grooves carry acking ring 20 that
inclosés pockets 12 and packing ring 21 in-
closing pockets 13. Packing rings 20 and
21 have openings 22 and 23 respectively, di-

viding the same into sections, each of which 110
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_the machine reversible. Pockets 12 and 13
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surrounds a pocket. The sides of the rota-
tive element are divided by the grooves into
sections corresponding to those of the pack-
ing rings, the raised portion entering the
openings of the rings, causing them to move
sumultaneously with the rotative element.
Passages 24 and 25 lead from each pocket to
the annular grooves in which the packing
rings set, causing the rings to bear against
the casing whenever steam is admitted to the
pockets. Thus it will be seen that the steam
cannot escape from the inlet ports until they
are reached by the pockets, and steam cannot
escape from the pockets until an exhaust
port is reached, hence greater economy of

_steam is obtained than can be had from the

ordinary form of turbine engine, in which a

. space of one-thirty-second of an inch or more
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exists between the easings and the movable
parts.

Cading 10 is made in sections, bolted to-
gether with bolts 26, and having a gasket,
between the adjacent faces of the sections.
The annular exhaust chambers 15 and 27
are formed integral with the casing and are
covered by inner casings 28 in which are lo-
cated the exhaust and inlet ports. Refer-
ring to Fig. 1 it will be seen that the inlet
ports 16, alternate with inlet ports 14 giving
a greater number of impulses to the rotative
element during a continuous revolution.
The number of pockets upon the rotative
element is not divisible by the number of in-
let ports; in this case each series of pockets
are sixteen in number, and the correspond-
ing inlet ports being six, therefore, before
one port can deliver an impulse to the next
sitcceeding pocket two other ports must reg-
ister with pockets and deliver successive im-
pulses to the rotative member. The inlet
ports act in pairs upon diametrieally oppo-
site steam pockets, giving a balanced effeet
to the rotative element.

The high pressure exhaust chamber 15
supplies the low pressure ports with steam
through connecting passages 29, and the low
pressure exhaust chambers exhaust through
openings 30. "To facilitate starting the en-
gine, a valve 31 is provided that admits live
steam directly into the exhaust chamber 15
and thence to the low pressure pockets, there-
fore live steain can be used in all of the ports
if desired.  Ixhaust ports 32, and 33, are
provided so that the pressure of steamn in
cach pocket may be relieved before reaching
the next snccessive inlet port.  Oil cups 34,
having passages 35, communicating with the
surface of the inner casings, convey lubrica-
tion to the rings that bear against the inner
casing.

From the foregoing deseription it will be
seen that simple and eflicient means are here-
in provided for accomplishing the objects of
the invention, hut while the ¢lements shown
are well adapted to serve the purposes for-

861,205

which they are intended, it is to be' under-
stood that the invention is not limited to the

precise construction as herein set forth, but.

includes within its purview such changes as
may be desirable or necessary to attain the
objects, or fulfil the requirements of this in-
vention, as will now be specified in the
claims.

Having described my invention, what I
now claim is:

1. In a device of the character described,
the combination of a casing, of a power
shaft journaled therein, of a rotative ele-
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ment mounted on the power shaft, of steam

pockets formed within said rotative ele-
ment, of annular and radial grooves around
said pockets, of packing rings carried in said
grooves, the saig packing rings comprising
annular concentric rings connected in pairs
by short radial sections, and- inner casings
provided with inlet and exhaust ports, sub-
stantially as specified.

2. In a device of the character described,
the combination of a casing, of a power
shaft journaled therein, of a rotative ele-
ment mounted on the power shaft, of steam
pockets formed within and. upon opposite
sides of the said rotative element, the impact
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surfaces of the pockets on one side facing .

in_a direction opposite to those on the other
side, of packing rings around said pockets,
and inner casings provided with inlet and
exhaust ports, substantially as specified.

3. In a device of the character described,
the combination of a casing, of a power
shaft journaled therein, of a rotative ele-
ment founted on the power shaft, of steam
pockets formed within and upon opposite
sides of said rotative element, of grooves
around said pockets earrying packing rings,
of passages leading from each pocket to the
grooves in which "the packing rings set,
whereby the admission of steam to said
pockets, passages, and grooves, will cause
the packing rings to bear against the casing,
and of a scries of inlet and exhaust ports
adapted to register with the steam pockets,
substantially as specified.
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4. In a device of the character described, .

the combination of a casing, the said casing
comprising two sections bolted together, of
a power shaft journaled therein, of a rota-
tive clement mounted on the power shaft, of
two series of steam pockets formed within
and upon each side of the rotative element,
ote series of pockets having smaller capacity
than those of the other series, and of a series
of inlet and exhanst ports registering with
cach series of pockets, the exhaust ports of
the series of smaller pockets communicating
by means of an aunular exhaust chamber
with the inlet ports of the series of larger
pockets, substantially as specified.

5. In a device of the character described,
the combination of a casing, of inner cas-
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ings, having inlet and exhaust ports ar-
ranged in two concentric series, the inlet
ports of one series alternating with those of

the other series, of connecting passages be-

tween the series of smaller ports and the
main supply of steam of cbnnecting passages
between the series of low power ports and the
exhaust chamber of the inner series of ports,
and a rectative element mounted within said
casing, having steam pockets formed within
and upon both sides in series, registering
with the corresponding series of ports, sub-

* stantially as specified.

6. In a device of the character described,
the ¢tombination of a casing of annular
chambers within said casing of a power
shaft journaled in bearings within the cas-
ing, of a rotative element, mounted on the
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i power shaft, of steam pockets formed within

said rotative element, of packing rings
around said pockets, of inner casings, hav-
ing high pbwer and low power inlet and ex-
haust ports, of communicating passages be-
tween the high power inlet ports and an
annular supply pipe, of communicating pas-
sages between the low power inlet ports and
the exhaust chamber of the high power pock-
ets, and a valve admitting live steam to the
?iaid exhaust chamber, substantially as speci-
ed. :
In testimony whereof, I affix my signa-
ture, in presence of two witnesses.
FRANK C BEYERLE.
Witnesses: -
F. M. Kegney,
F. X. D=z Borbe.
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