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To all whom 1t may concern:

Be it known that I, ByroN STEVENS, a
citizen of the United States, residing at
Oakland, in the county of Alameda and
State of California, have invented new and
useful Improvements in Turbines, of which
the following is a specification. B

My invention relates to improvements in
turbines, the object of my invention being
to provide a turbine operating wholly by
the reaction or unbalanced pressure of the
pressure fluid, and, by avoiding the employ-
ment of impulses from said fluid, converting
the energy of said fluid into motion of the
turbine economically and efficiently, the loss
incurred being only that due to friction or
leakage. ' -

A further object is to provide means
whereby said loss may be rendered as small
as possible. ' . -

Tfor convenience I shall hereinafter con-
sider steam as being the pressure fluid em-
ployed, although it is to be understood that
my invention is not limited thereto.

In the accompanying drawings, Iigure 1
is a side view of the turbine, broken away n
two places to show the construction; Fig. 2
is an end view thereof; Fig. 8 is an enlarged
view to show the steam jacket; Fig. 4 1s an
enlarged diagrammatic view showing the
passages of the turbine developed.

Referring to the drawing, 1 indicates a
cylinder having suitable heads 2, and sup-
ported on a base 3, in which base are sup-
ported suitable bearings 4 for a shaft 5.
On said shaft within said cylinder are se-
cured wheels 6 alternating with which are
disks 7 secured to the cylinder. In each
wheel 6 T form a passage 8 leading from the
disk 7 on one side to the disk on the other,
said passage 8 being bent back on itself so
as to return at an angle of nearly 180°, and
each side of the passage extending shightly
more than the whole circumference of the
wheel. The disks 7 are formed with ports 9
similar to the passages 8 in the wheels but
directed reversely thereto, the cbject of the
ports 9 in the disks being to change the di-
rection of the steam so .as to cause 1t to
properly act upon the next wheel. The re-
turn or last portion 8° of the passage in the
wheel is larger than the entrance or first
portion 8 of said passage, so that the steam,
on entering said last portion 8° expands,
and its size 1s such as to cause a velocity

slightly more than double the velocity in
the entrance portion 8 of the passage, the
latter velocity being measured with refer-

“ence to the stationary parts of the machine.

The entrance velocity of the steam will be
only so much greater than that of the wheel
as to supply the place of the steam which
escapes by expansion thereirom. However,
the parts of the passage are of such size that
the steam which is so supplied in the inlet
portion 8 of the passage escapes by expan-
sion from the outlet portion thereof with
sufficient rapidity that there is substantially
no impulse upon the chamber 8¢ between the
inlet and outlet side of the passage. but,
in said chamber, there is an unbalanced
pressure, due to the greater pressure on the
front of said chamber 8° than on the rear
on account of the drop or pressure at and
around the entrance of the return portion
8b, Tor convenience of construction the
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sides of the intermediate chambers in both

ports and passages are formed by means of
metal strips or pieces 20 separate from the
main castings. |
It will be seen that for nearly the entire
circumference of the cylinder the inlet por-
tion of the steam port is open on one side
to, or forms one conduit, with the outlet por-
tion of the adjacent steam passage. lhere
are two points in the peripkeral circuit be-
tween wheels and disks where a separation
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or division of this conduit takes place, one

being at the metal strip on the outlet side of
the intermediate chamber of the steam pas-
sage, and the other being at the metal strip
on the inlet side of the intermediate cham-
ber of the steam port. The latter point of

division remains fixed, while the former

point of division is constantly changing its
position, and in fact rotates with the rota-
tion of the turbine. At each revolution of
the turbine, these strips are at one time In
contiguity, and at that time the steam has
to travel the whole circumference of the
rotor to pass from the intermediate cham-
ber of the steam passage to the intermedi-
ate chamber of the steam port. Immediately
afterward said strips separate and thereupon
the steam can pass immediately from the
steam passage to the steam port and has to
travel but a short distance to do so.. As
the turbine rotates from this position, part
of the steam flows over into the inlet portion
of the adjacent steam port and as the steam

relative to the wheel in the return portion of | passage diminishes in depth more and more
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stecam flows over into the inlet portion of |

the steamn port. But the steam flowing along
said outlet portion of the steam passage,
when 1t arrives oppostte to the intermediate
chamber of the steam port, divides into two
parts, one part flowing by the steam port
in the disk, and the other part flowing by the

- steam passaoe and making a complete c1r-
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cutt of the cylinder before it inally escapes
into the steam port. The proportions of
these parts change with the rotation of the
turbine, and depend upon the position of
the outlet portion of the steam passage with
reference to the inlet portion of the steam
port in the next disk. Neglecting the effect
of friction, the steam escapes from the in-

termediate chamber with a velocity greater

than that i the inlet portion of the passage
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of 9v.

(both of said velocities being relative to the
wheel) by twice the velocity of the periphery
of the wheel. Thus if v be the velocity of
the wheel, and V the velocity relative to the
wheel of the entering steam, then v-V must
be the absolute velocity of the entering
steam. The expansion of the steam must be
such that the velocity of the outgoing steam
relative to the wheel 13 V--2v or an increasc
Then this velocity, on entering the
disk will be, relative to such disk, V—I—V
which is therefore also the velocity on leav-
me said disk to enter the wheel. In prac-
tice on account of the loss of velocity by
frwtmn and leakage, the outgoing velocity
1n the moving disk must be somewhat higher
than V-2, in order that, nothtthstmdmﬂ
the reduction of velocity owmﬁ' to friction
and leakage, 1t may still have, “when it en-
ters the next wheel, an absolute velocity of
Vv, or a velocity of V relative to said
wheel, which is the same as that at which it
entered the preceding wheel. In this way
1t 1s provided that the steam enters all of
the wheels at the same speed. Within said
cylinder is cast a steam jacket 11 surround-

5 1ng the wheels and disks for the greater part

of the length of the shaft.

The supply of steam is controlled by a
valve 12, operated by governor 13, driven
from a shaft 14, operated by a pulley 15
driven by belt 16 on a pulley 17 on the shaft
of the turbine.

18 15 a conduit formed in the head of the
turbine cylinder, leading to the passage 8 in
the first rotating disk 6. Tn order to bal—
ance the turbine said passages 8 are prerer-
ably arranged at different circamferential
positions on sald disks 6. A thrust bearing
19 1s secured upon the shaft to take up the
end thrust. 28 indicates the exhaust port.

The 1nlet and outlet portions of both ports
S and passages 9 are closed on two 31des by
the wheels and disks in which they are re-
spectively formed, on the third side by the
adjacent disk or the, port or passage formed
theremn, and on the fourth side, the ports by °
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the overhanging portions of the casing, and
the passages by the overhanging portions of
a ring 21 “secured to the wheel by screws 22,
sald ring beinge formed with a series of out-
wardly extending circular ribs 23 which ro-
tate 1 a corresponding serles of grcoves 24
formed 1n the casing, said ribs and grooves
being provided for the purpose of plevent-
ng 1631{&06 between the 1111613 and outlet
sides of the wheels.
I claim:— -
1. In a steam turbme the combmatlon of
a shaft, wheels secured on said. shatt, a cas-
nge for the turbine, disks secured to the cas-
ing and alternmtmg with the wheels, the pe-
1"ipheries oif the disks and wheels being
formed with ports and passages respectively,
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each port and passage leading from one side

of its disk or wheel to the other, each port
and passage having 1ts inlet and outlet por-
tions extending 1n nearly opposite directions,
the inlet portlons of the ports and p%sc;aoes,

85

and also the outlet portions thereof, opening

in opposite directions, the outlet portlons of
the passages being of sufficiently greater sec-
tional area than the inlet portmns thereof to
cause the pressure fluid flowing through the
passages to
the passages with a velocity greater than in
the inner portions thereot by shightly more
than twice the velocity of the periphery of
the wheels, substantially as described.

2. Ina steam turbine, the combination of
) Slmft:i wheels secured on said shaft, a cas-
ing for the turbine, disks secured to the cas-
g and alternating with the wheels, the pe-
ripheries of the disks and wheels being
formed with ports and passages respectively,
each port and passage leading from one side
of 1ts disk or wheel to the other, and havinge

‘1nlet’and outlet portions each extending the
part of the circumference of the

greater

wheel or disk, each port and passage having

1ts 1nlet and outlet portion extending in

nearly opposite directions, the inlet portwns
of the ports and pfzsswes and also the out-
let portions thereof opening in opposite di-
rections, the outlet portions of the passages
being of su ficiently greater sectional area
than the inlet pmtmm thereof to cause the
pressure fluid flowing through the passages
to flow into the outlet portmns of the pas-
sages with a velocity greater than in the in-
ner portions thereoi by slightly more than
twice the velocity of the periphery of the
wheels, substantially as described.

3. In a steam turbine, the combination of
a shaft, wheels secured on said shatt, a cas-
1ng for the tur bine, disks secured to the cas-

Ing and. alternatmo with the wheels, the pe-
ripheries of the disks and wheels being

formed with ports and passages respectwely,
each port and passage leading from one side
of the disk or wheel to the other, each port
and passage having its inlet and outlet por-
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{ions extending in nearly opposite direc-
tions, each port and passage being open at
its side to the adjacent wheel or disk, the
inlet portions of the ports and passages,
and also the outlet portions thereof, open-

ing in opposite directions, the outlet por-
tions of the passages being of sufliciently

oreater sectional area than of the inlet por- |.

fions thereof to cause the pressure fluid

10 flowing through the passages to flow into

the outlet portions of the passage with a

3

velocity greater than in the inner portions
thereof by slightly more than twice the ve-
locity of the periphery of the wheels, sub-
stantially as described.

In testimony whereof 1 have hereunto
set my hand in the presence of two sub-

scribing witnesses.
' BYRON STEVENS.
Witnesses: |

Fraxcrs M. WricHT,
D. B. RicmARDS.
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