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To all whom it may concern: .

Be it known that I, Oriver D. H. Bext-
LEY, a citizen of the United States, residing
at Hyde Park, Boston, in the State of Massa-
chusetts, have invented certain new and use-
ful Improvements in 'Elastic-Fluid Tur-
bines; and 1 do hereby declare the followin
to be a full, clear, and exact description o
the invention, such as will engble others
skilled in the art to which it appertains to
make and use the same. .

The present invention relates to elastic-
fuid turbines, and more particularly that
type of elastic-fluid turbine, commonly
known as the Stumpf type of turbine, -in
which the elastic fluid is delivered at high
velocity into the rotor buckets from which

chambers which re-direct the steam into the
same set of rotor buckets. .

The object of the present invention is
to reorganize and improve the construction
and arrangement of the stationary revers-
ing chambers, and the present invention is
intended more particularly as an improve-
ment upon the arrangement of stationary
reversing chambers disclosed in my prior
Patent No. 994,838, dated Decemger 28,
1909. o
With the above object in view, the present
invention consists in the improvements in
elastic-fluid turbines hereinafter described
and particularly pointed out in the claims.

In the accompanying drawings which
illustrate the preferred embodiment of the
present invention, Figure 1 is a view taken
in section on the line 1—1 of Fig. 2; Fig. 2
is a_view of the reversing chamber and
nozzle segment looking into the open mouths
of the reversing chambers, the outlines of
the rotor buckets being indicated in dotted
lines; and Fig. 3 is a perspective view of
the reversing chamber and nozzle segment.

Referring to the drawings, 2 indicates a
fragment of the rotor wheel, preferably
formed of a single steel forging, in the pe-
riphery of which are milled semi-cylindrical
or U-shaped buckets 4. The flat sides of

the buckets 4 are inclined to intersecting
radii of the rotor, but are parallel to the
axis of the rotor. The partition walls 6
of the rotor buckets are beveled at their
edges to offer a minimum resistance to the !
inflowing steam. : |

The steam is delivered at high velocity !

|

into one side of the rotor buckets by an
expanding nozzle 10. Forward of the nozzle
10, in the direction of rotation of the rotor
wheel, are four U-shaped reversing cham-
bers 12, 14, 16, and 18. Back of the nozzle
10, relatively to the direction of rotation
of the rotor wheel, is a supplemental U-
shaped reversing chamber 20. The steam
flowing at high velocity from the nozzle
10 into the semi-cylindrical reversing buckets
4 of the rotor is reversed in the direction
of flow through an angle of 180 degrees and
is delivered at a high, albeit a somewhat re-
duced, velocity into the receiving ends of
the reversing chambers, The steam is re-
versed in the direction of flow through an
angle of 180 degrees in the reversing cham-
bers and is re-directed from .the discharge
ends of the reversing chambers into the ro-
tor buckets, which again reverse the steam
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and deliver it to the stator chambers, from

which it is again re-directed to the rotor.
The steam in this manner is re-directed a
plurality of times into the rotor buckets and
its velocity is reduced in a plurality of ve-
locity stages as it impels the moving rotor
wheel, until it is finally discharged there-
from beyond the last reversing chamber 18
into the exhaust space surrounding the rto-
tor wheel, as will be readily understood by

-one skilled in this art. The reversing cham-

bers 12, 14, 16, 18 and 20 are all substan-
tially semi-cylindrical, open mouthed cham-
bers and are first milled and then shaped by
hand in a one piece metal block 22, which,
for convenience may be referred to as the
reversing chamber and nozzle segment. The
segment 22 has its inner face concave to fit
over the rotor wheel and is supported by
means of a flanged bracket 24 upon a steam
chest at the side of the rotor wheel. The
bolt holes 26 are provided for bolting -the
segment’ 22 in place. The bracket 24 is pro-
vided with a steamn conducting passage 28
through which steam is supplied to the ex-
panding nozzle 10. :
. The flat walls of all the reversing cham-
bers 12, 14, 16, 18 and 20 are inclined to in-
tersecting radii of the rotor wheel at ap-
roximately the same angles as the rotor
guckets 4. The flat walls of the supple-
mental reversing chamber 20 like the rotor
buckets 6 are parallel to the axis of the
rotor. The flat walls of the reversing cham-
bers 12, 14, 16 and 18 are, however, inclined
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to the axis of the rotor so that these cham-
bers, as shown in Fig. 2, are inclined to a
line drawn longitudinally through the series
of chambers. All of the reversing cham-
bers have the same width, measured periph-
erally of the rotor wheel, as the rotor buck-

- ets 4. The reversing chambers 12, 14,
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16 and 18 are inclined at such an
angle to the axis of the rotor that when the
receiving end of one of these reversing
chambers registers with the discharge end of
one of the rotor buckets, the discharge end
of the reversing chamber will register with
the receiving end of the next forward rotor

bucket, as indicated by the dotted line in '

Fig. 2. The effect of the inclination of the

buckets is to carry the steam forward alony

the periphery of the rotor and contributes
to tgz efficient operation of the turbine.
Since the supplemental reversing chamber
20°is inclined relatively to the other revers-
ing chambers, a substantially triangular flat
surface 30 is ieft on the face of the ent
22 between the chambers 12 and 20. The
receiving ends of the reversing chambers 12
and 20 are in close proximity being sepa-
rated only by the thin end of the triangle 30,
while the discharge ends of these reversing

chambers are separated by the base portion’

of the triangle 30, through which passes the
expanding nozzle 10. It is to be noted that,
whereas In the construction shown in my
prior patent, referred to above, reversed
steam is discharged by a small reversing
chamber ¢ adjacent the nozzle f in an inner
layer concentric with the steam from the
nozzle f, in the present construction the
steam from the two reversing chambers 12
and 20, which are adjacent to the nozzle 10,
is discharged at the edge of the segment
either in
same radial plane as the nozzle, and thus
the mixing of two streams of steam flowing
in concentric layers of different velocities is
avoided.

ront or back of the nozzle in the

1,042,871

The present invention is not limited to the
preferred embodiment illustrated and de-
"scribed, but may be embodied in other con-
structions within the scope of the invention
as defined by the following claims;

I claim— ,

1. An elastic-fluid turbine having, in com-
bination, a rotor having reversing buckets,
and a stator comprising an expanding nozzle
for delivering the elastic-tluid at high velocity
to the rotor buckets, and two reversing
chambers for receiving the fluid from the
rotor buckets and re-directing it to the same
set- of rotor buckets, said reversing cham-
bers having their receiving ends in prox-
imity and their discharge ends separated
and located forward and back of the nozzle
respectively, substantially as described. '
- 2. An elastic-fluid turbine having, in
combination, a rotor having reversing
buckets, and a stator comprising a plurality
of reversing chambers for receiving the elas-
tic-fluid from the rotor buckets and re-
directing it to the same set of rotor buckets,
and an expanding nozzle with its orifice lo-
cated between the discharge ends of two
adjacent reversing chambers, substantially
as described.

8. An elastic-fluid turbine having, in
combination, a rotor having . reversing
buckets, and a reversing chamber and noz-
zle segment comprising an expanding noz-
zle, a supplemental reversing chamber be-
hind the nozzle opening, and a reversing
-chamber in advance of the nozzle opening,
the receiving ends of said chambers lying
next adjacent to each other and the "dis-
charge ends of said chambers located at the
edge qf the segment, the nozzle opening be-
ing located between the discharge en(%s of
the chambers, substantially as described. -

OLIVER D. H. BENTLEY.

Witnesses:

Horace Van Evgren, -
Georee E. SresBINs.
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