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To all whom it may concervy:

Be it known that I, ROBERTHEWSON, a citi-
zen of the United States, residing in the city
and county of San Francisco, State of Cali-
fornia, have invented an Improv ement in
WIulmple-Expanswn Steam-Turbines; and 1
hereby declare the following to be a full,
clear, and exact desecription of the same.

My invention relates to an apparatus ormo-
tor in which steam or other elastic medium
under pressure, and which I call a *‘ double
multiple-expansion steam-turbine,” is em-
ployed.

It consists of a pecuhmly constructed
wheel with a series of buckets concentric with
the axis orshaft, into which buckets the pro-
pelling medium is admitted under pressure
to actexpansively and with reactionary force,
and is conducted successively from one series
of Dbuckets, through stationary concentric
chambers upon each side of the wheel, tothe
next interior buckets,and is finally e‘ihausted
from the last chamber surrounding the shaft.

Referring to the accompanying drawings,

qure 1 is a vertical section taken throutrh ]

the plane of the axis of the shaft. Fig. 2 is
a transverse section showing parts of the
wheel and of the correspondmtr steam-cham-
bers. Fig. 3 is a detail showing more clearly
the arranﬂement of the Wheel buckets with
relation to the chambers and the passages
leading from one to the other.
show enlarfred sections of the buckets

In myinv entlon A is a shaft, which is prop-
erly journaled and from Wthh power may be
transmitted to drive any desired mechanism
in any of the well-known or suitable ways.
Upon this shaft is firmly keyed a disk or
wheel B, which in the present case is shown
made thickest at the hub, where it is secured
to the shaft, and which 0fradually converges
to a less thlckness at the periphery. ThlS
construction allows for a gradual increase in
the size of the bucketsfrom the periphery to-
ward the center, and by making the periphery
lighter allows of a higher rate of speed with-
out danger. This dlsk 1s provided with as

many series of buckets ¢ ¢’ ¢® ¢® ¢t as may be
desired, and depending upon the diameter of
the Wheel the power to be generated, and
the pressure of medium to be expanded
These buckets are made U-shaped or curv-

Fig. 4,abec,
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ing and with a central web, S0 as to reverse
the motion of the 1mpelhnfr fluid, as plainly
shown in Fig. 4. The deepest pomt is at the
front of the curvature, and they are so dis-
posed that the legs or sides lie in the direc-
tion of movement of the wheel.

As T design to employ the steam or elastic
medium expansively, commencing at the pe-
riphery with the highest pressure “and finally
exhausting about the center of the wheel, I
have shown the outside row of buckets made
smallest and each succeeding row increasing
in gize as the energy of the steam. becomes
less. These bucketsare arranged upon oppo-
site faces of the wheel or disk, and each set is
designed to receive the aotuatm(r medium, so

that the pressure being balanced from oppo-"

site sides there will be 11ttle or noend thrust
upon the shaft, which is an important pomt
where a heavy pressure is employed.

Outside of the disk or wheel is fixed a casing
D, which is properly secured and supported
and which is bolted together in halves, so as
to fit closely upon each side of the wheel or
disk. This casing is formed with a series of
chambers E E’' E? E2 Ef upon each side, the
outer one being adapted to receive steam un-

der pressure dlrectly from the boiler, and the-

others serve as receivers into which the steam
passes from each series of buckets after it
has performed its work in that series, and
from which it is again delivered into the next
series of buckets to act upon them in the”
same manner, and so on to the center or ex-
haust chamber

The wheel or disk with buckets in its oppo-
site faces rotates between the two opposing
chambered casings, and by means of suitable
annular packing-rings G, forming contact be-
tween the face of the wheel and the inner
faces of the chambers, sufficiently tight Joints
are made to prevent the steam from going
through directly between the wheel and its
casing.

From the exterior initial receiver a steam-
port H is made through the thickness of the
metal between the ehamber E and the inner
face of the casing, this port being made at
such an 1nehnat10n thatit delivers steam into
the outer legs of the curved buckets of the
first series, so that the steam acts directly
againstthe front curved portion of the bucket;
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and following the curvature around into the
inner leg it discharges through passages I,
the openings of which are in line with the
innerlegs of the bucketsand atapproximately
the same inclination with the passages I, so
as to deliver the steam through these pas-
sages I into the nextinner chamber E’. The
steam thus acts by direct pressure, and also
by the reactionary force caused by its pas-
sage around the curved front of the bucket,
s0 as to impel the wheel forward, the steam
escaping rearwardly through the discharge-
ports I and into the next interior chamber E'.
The steam expands in passing through the
buckets and enters this second chamber at a
less degree of pressure, and from this cham-
ber it passes through similar ports H' into the
second annular series of buckets ¢', which are
situated interior to the first series.

Each chamber E' E? in succession has a
larger area than the one exterior thereto and
the buckets ¢ ¢’ ¢® correspondingly increase
in area, so that as the steam becomes less in
pressure the size of the buckets and passages
and the surface exposed to the action of the
steam is increased. Itwill also be seen that
by reason of the steam being first taken at
the periphery of the wheel the steam is ad-
mitted under the highest pressure and the
greatest velocity upon that part of the wheel
which is revolving at the highest speed, and
as the pressure and velocity of movement of
the steam become less it is delivered succes-
sively into buckets on the wheel which are
moving ab a less rate of velocity until it is
discharged from the lowest-pressure chamber
into the exhaust-chamber J, which surrounds
the hub and shaft of the wheel. From this
exhaust the steam is finally discharged
through a suitable pipe or passage. By this
construction the steam is received into the
exterior annular chambers upon each side of

. the rotary wheel or disk at the highest pres-
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sure used, and is delivered therefrom into a
corresponding series of annular reactionary
buckets in the wheel and simultaneously npon
opposite sides thereof, thus perfectly balane-
ing the wheel and preventing any appreci-
able end pressure in either direction upon the
shaft or any frictional contact between. the
moving parts greater than is necessary to
keepthe joints sufficiently tight. From these
buckets the steam escapes into a second inte-
rior annular chamber of larger area, thus re-
ducing the pressure of the steam and leaving
the available pressure in the exterior row of
buckets equal to the difference between the
pressure in the outer chamber and the next
interior one. This pressure is again reduced
as it passes through the nextlarger series of
buckets to the next interior chamber of still
larger area, and by reason of the larger area
of the buckets the effective pressure of the
steam upon the wheel is kept up proportion-
ately until the pressureis redueed to the point
where it is delivered into the exhaust-cham-
ber, and theé movement of this portion of the
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wheel being much slower than that of the pe-
riphery the decreased pressure will still be -
proportionately effective in propelling the
wheel. .

The convergence of the sides of the disk or
wheel, so that it is thinnest at the periphery,
makes it muchlighter and capable of a higher
speed with safety, and it enables me to in-
crease the size and depth of the buckets from
the periphery toward the center with a mini-
mum of metal.

Having thus deseribed my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is—

1. A wheel mounted upon a shaft adapted
to rotate upon its axis, U-shaped buckets:
formed concentrically upon the faces of the
wheel, and having central dividing-webs, a
casing having annular steam-chambers cor-
responding in position with the annular buck-
ets in the wheel, and separated therefrom by
a closed diaphragm against which the face of
the wheel rotates, inclined passages made
through said diaphragm from the steam-
chamber and adapted to deliver steam into
the outer leg of the U-shaped bucket, corre-
spondingly-inelined discharge-passages con-" -
necting the inner legs of the buckets with g
the next interior steam-chambers whereby
the steam delivered into the outer leg passes
around the curvature with a reactionary
force and is discharged from the inner leg.

2. A wheel mounted to rotate upon a cen-
tral shaft, annular concentric series of U-
shaped buckets formed in the face of the
wheel, the legs of said buckets standing ap-
proximately parallel with intermediate webs
and in the direction of rotation of the wheel,
a casing against which the face of the wheel
is adapted to rotate, an annular series of con-
centric chambers therein, corresponding in
position with the rows of buckets in the wheel-
face, inclined passages opening through the
sides of the chambers and coinciding with the
outer leg of each bucket in the wheel as they
pass, other inclined passages through the
sides of the chamber connecting with the in-
ner leg of each series and discharging into
the next interior chamber of the casing,
whereby the steam acts successively and ex-
pansively upon each set of buckets from the
outside toward the center of the wheel.

3. A wheel consisting of a disk mounted
to rotate upon a central shaft, annular rows
of U-shaped buckets formed upon opposite
faces concentric with the axis and having
central dividing-webs, each row increasing in
size over the next exterior one, a stationary
casing fitting against the opposite faces of
the wheel havingannular chambers upon op-
posite_ sides, said chambers corresponding
with the annular rows of buckets upon the
wheel, inclined passages formed in the faces
of the chambers so as to discharge into the
outer arms of the U-shaped buckets, corre-
sponding passages coinciding with the inner
arms of said buckets in each annular row,
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and discharging therefrom into the nexf in-
terior chambers of the case successively, an
exhaust-chamber surrounding the shaft or
hub of the apparatus into which the steam
is finally delivered, and means for discharg-
ing it therefrom, a steam pipe or pipes con-
necting with the exterior chambers of the
case whereby steam is admitted thereto un-
der a high and equal pressure and thence
passes successively through each row of
buckets and chambers, upon opposite sides
of the wheel simultaneously.

4. A disk mounted upon a shaft and revo-
luble Dbetween annular chambered casings

Ca

which fit against its opposite faces and have
steam-passages made through them, said disk
being made thickest at the center, with its
faces converging to the periphery, and hav-
ing buckets coinciding with the steam-pas-
sages and increasing in size from the periph-
ery toward the center.

In witness whereof I have hereunto set my
hand.

ROBERT HEWSON.

Witnesées:
S. H. NOURSE,
JEssiE C. BRODIE.
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