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To all whom it may concerwn:

Beit known that I, HERMAN W OLKE, a citi-

zen of the United States residing at San Fran-
cisco, in the county of San Francl%o and
Stdte of California, have invented certain
new and useful Improvements in Turbines,
of which the following is a specification.

My invention relateb to power-wheels or

* turbine-motors operated by the impactof jets
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of liguid or of fluid in a liguid or a vaporized
state. .

My improvement is a comparatively low
speed turbine even when operated at high
pressure and develops extraordinary power at
sueh comparatively low speed.

My turbine operates by multiple impaet ex-
erted always in the same direction upon a
number of buckets—that is, the steam strik-

ing a bucket does not escape or exhaust, but

is compelled to strike a second, third, or any
number of buckets until its impelling force is
exhausted. This is accomplished by direct-
ing the course of the motive fluid from bucket
to bucket and always in the same direction
by a peculiar mechaniecal arrangement of re-
acting- and deflecting stationary buckets

wholly or partly surrounding the rotary

bucket - wheel, the motive fluid entering
through one or more nozzles. The wheel-buck-
ets and concentric stationary buckets form a
confined path for the impelling fluid,in which
it travels in snbstantially the same d1rect10n
in which it started, impelling the wheel by
multiple impact againstr sunceessive buckets
until its impelling forece ceases. By means
of two sets, respectively stationary and ro-
tating, of semicircular or nearly-sémicircular
and tangentially-inclined buckets that coin-
cide with their open faces, thus forming an

approximately eircular space between and-

within themselves, the motive fluid after
leaving the nozzle under high pressure is di-
rected and forced by continunous deflection
around the inner periphery of said buckets
to flow in substantially always the same di-
rection, or, as it were, around a single axis,
and by its impact or impinging force against
the deflecting semicircular inner periphery
of the wheel-buckets imparts a rotary motion
to the turbine-wheel. The rotating wheel-

buckets as they are passing the nozzle will
advance the flow of steam to successive sta-

tionary deflecting-buckets; and the active
fluid always traveling in one direction only
will form loops and impart its force a nam-
ber of times in sunccession to the rotating
wheel-buckets until its impelling force prac-
tically ceases. To cause the flow of the ac-

tive fluid to take a path with the least devi-

ation from its most effective course, I have
given to the buckets besides a tangential
inclination an axial iuclination, and the re-
ceiving and discharging ends of both the
wheel and stationary buckets are set to such

‘angles as to give the least irregular deviation

to the flow of steam, which will conform very

.closely to a helical line,

Figure 1 is a vertical eross-section. Fig. 2
is a side elevation with the front half of cas-
ing removed. Fig. 3 is a peripheral eleva-
tion of the power-wheel. IFig. 4 is a detail
perspective of wheel-buckets. Fig. 5isa de-
tail of centering-pin. Fig. 6 is a linear pro-
jection of wheel-buckets and casing-buekets
to illustrate the course and action of the
power-current.

The easing « is preferably of cireular form
and composed of two halves, air-tight, fitted
together with a cirecular tongue-and-groove
joint and secured by bolts which pass
through peripheral lugs b. The casing is
supported in any su1table way, accordmg to
the service requlred I have shown it as
mounted upon a hollow standard ¢, which
communicates with the casing-outlet d.
Formed in the easing-sections are bearings
for shaft ¢, which carries the rotary power-
wheel. This wheel or turbine is carried by
a two-part hub ¢ g, preferably of steel and
which are clamped together upon the shaft
by nuts A h,working upon a superficial thread
on said shaft. The shaft-bearings project
from the casing and have threaded ends 1,
which receive nuts j for adjusting the shafs
and wheel to correct position within the cas-
ing. The turbine is formed from two disks
7 f, of sheet-steel or other suitable material,
and are pressed or spun with concentric ribs
or corrugations, 80 as to greatly increase their

strength without incereasing their weight, the

intention being to eowbine lightness and
strength, so as to avoid vibration as much as
possible. The disksare further strengthened
by rings %, of somewhat heavier material, se-
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cured to their faces at the circular edges by
rivets I, which also hold the wheel-buckets.
The turbine-disks are spaced apart from each
other in order to receive these buckets m.
Fora proper understanding of the shape and
position of the buckets relatively to the
wheel-disks Figs. 2 and 3 must be compared
with each other and with Fig. 1.- They are
placed closely together between the periph-
eries of the wheel-disks and are set at an an-
gle to any tangeunt of the wheel and overlap-
ping one another, Fig. 2. Further, they are
of an approximately rhomboidal form in plan
view, so that their meeting edges are at an
angle to the wheel-axis, Fig. 3.
verse curve formed by the sides and bottom
isnot an are, but is flattened on one side rela-
tively to the other, so that the current of air,
steam, water, or gas from the nozzle n will
meet with the minimum of frictional resist-
ance along the flattened entering curve.
This is illustrated at the top of Fig. 1. A se-
ries of these buckets closely set extend
wholly around the circnmference, completely
filling the space between the turbine-disks.
They are riveted directly to each other and
at the joints may be provided with strength-
ening-plateso,Fig. 4. Forincreasedstrength
and to diminish any rotary fanning action I
prefer to surround the whole series with a
tight-fitting circumference-band p, let into
recesses in the bucket edges, Fig. 1. Ahole
9/is also formed in the casing, through which
a gaging-pin ' can be inserted to bear upon
a ring of the wheel-frame and ascertain
whether or not the wheel is in proper posi-
tion. Thisholeisordinarily closed by a tight-
fitting serew z.

This rotary bucket-wheel codperates in ac-
tion with a ring of surrounding stationary
buckets ¢ of substantially similar construe-
tion and which are held atapproximately the
same angles tc tangents of the ring, Fig. 2,
but at opposite angles to its axis, Fig. 6.
Any one revolving bucket will therefore co-
incide with a succession of open stationary
buckets. The buckets g aresecured between
rings r, which are secured to the casing by
studs s, Fig. 1. The inner periphery of the
casing is cast with series of projections z,
against which the rings r bear when fitted in
place, so that a clearance is left between the
rings-and casing, excepting where interrupt-
ed by these projections. This leaves a free
space for the escape of any exhaust or for
waste water and also insulatesthe rings from
the casing, so that the conduction of heat
from rings to easing is mainly prevented.
Entering through oune of the stationary rings
r is the nozzle or nozzles n, connected to a
supply pipe or pipes v, for supplying the
power fluid. These nozzles discharge at the
same angle as the rotary buckets receive and
directly into such buckets suceessively, and
one, or preferably two, of the stationary
buckets are omisted where they enter, Fig. 2.

The principle governing the operation of

The trans-
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this wheel is that of multiple impact in the
same direction. The jetof air, steam, water,
or other iuid which strikes any bucket of the
rotating series continues to do work upon
succeeding buckets without changing its
course until the impelling forcehas been ex-
pended, this force operating by alternating
action and deflection in the rotary and sta-
tionary buckets. Referring to steam asillus-
trative of all fluids eapable of use as impel-
ling forces, it will be obvious that a jet dis-
charged from a nozzle into any rotary bucket
acts therein to impel the whole wheel and
then escapes from it. The escape is necessa-
rily into the first stationary bucket in com-
munication, and as the steam is only slightly
diminished in impelling power it is deflected
from that stationary bucket into the succeed-
ing rotary bucket and produces another pro-
pulsive impact, and this alternation of action
and defleclion continues until the impelling
force has been expended. This point having
been calculated with reference to the size of
the wheel and the power desired, another noz-
zle is properly placed and discharges a sec-
ond fluid-sapply, which acts in like manner.
As many nozzles can be used in this way as
are required to obtain the best and most ef-
fectiveresults. Inthedrawings, Fig. 2, three
of such nozzles are shown. The exhaust is
out between the edge rings of the rotary and
stationary bucket series, which are beveled
off, as shown at w, to diminish frietion and
back pressure and facilitate the escape. By
the omission of one or more buckets imme-
diately back of each nozzle, as shown in Fig. 2,
the exhaust will be still further facilitated.
In addition the space caused by this omission
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relieves the bucket-wheel of any pressure re- .

maining,and thus prevents back pressureinto
the next nozzle or interference with the jet
entering therefrom. There is thus a con-
tinuous helical course for the current of
steam, which forms advanecing helical whirls
or loops between the concentric rings of
buckets, which I have attempted to delineate
graphically in Fig. 6 by a horizontal projec-
tion of both sets of buckets and an arrow in-
dicating the current. The advance of the ro-
tary wheel must be imagined; but the course
of the current is the same asindicated. The

jet discharged from the nozzle is directed to-

one side of the rotating wheel-buckets, (see
top of Fig. 1,) acts against its bottom, makes
a turn around the same of about one hundred
and eighty degrees, and leaves the bucket
on the opposite side from which it entered,
but in advance of its entering-point, owing to
the inclination of the bucket tothe wheel-axis.
It then enters an adjacent deflecting-bucket
and there completes its advancing helical
tarn by another curve of one hundred and
eighty degrees and is in position to again
enter the wheel-buckets, but at a point in

advance of its first entrance, and this is re-.

peated until its momentum with relation to
the speed of the wheel is exhausted. The
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helical course of the acting fluid acting by
the laws of impact causes the wheel to re-
volve, and in relation to the speed the helical
turng or loops will be more or less elongated

and their number will bear a definite relation-

to the pressure of the motive fluid. Thas in
using steam the expansive force is conserved
to the point where it practically ceases doing
work at all intermediate points and practic-
ally without waste of power.

The machine shown is best adapted for a
steam-turbine, but with slight modifications
can be used effectively as a high - pressure
water-motor. The principal change wonld
consist in reducing the number of stationary
buckets, leaving only one or a few adjacent
to each nozzle. This is quite practicable, as

the speed of the water-jet would not be nearly |-

80 high as that of high-pressure steam. This
reduction of the number of buckets enables
the water to escape freely, which it eould not
do were a whole ring of stationary buckets
used. It mustbe understood also thatonlya
partial ring of stationary deflecting-buckets
can be emploved if desired, instead of a com-
plete ring; but in general plactlce acowmplete
ring will be found most effective in connec-
tion with one or more nozzles.

I do not limit myself to the details of con-
struction herein deseribed and shown in the
drawings, as I desire to avail myself of such
medifications and equivalentsas fall properly
within the spirit of my invention.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. Apower-tarbine comprising acasinghav-
ing a series of inwardly-open and outwardly-
overlapping stationary tangential buckets,
and means for admitting fluid under pres-
sure, a rotary wheel journaled in the casing
having a series of peripheral outwardly-open
and inwardly-overlapping tangential buck-
ets, the two series of buckets w1th their open
ends facing each other and forming a eon-
fined helieal path, so that the fluid passes be-
tween both series of buckets in advancing
helical whirls.

- 2. Apower-turbinecomprising acasing hav-
ing a series of inwardly-open and outwardly-
overlapping stationary tangential buckets,
and a rotary wheel journaled in the casing
having outwardly-open and inwardly-over-
lapping tangential buckets,the wheel and sta-
tionary buckets forming a confined helical
path; the form of the inner space of each
bucket being determined on two opposing
sides by flat-faced walls approximately semi-
circular in outline, the semicireunlar edges of
said walls joining at right angles with the
face of an appropriately semiecircular curved
wall; thus forming a nearly-semicireular and
flat pocket, whose bottom segment shows the
three joined faces in cross-section at a U-
shaped and rectangular position to each other.

3.. Apower-turbine comprising a casinghav-

8

ing a series of inwardly-open and outwardly-
overlapping stationary tangential buckets,
and means for admitting fluid under pressure,
arotary wheel journaled in the casing having
outwardly-open and inwardly-overlapping
tangential buckets, the wheel and stationary
buckets forming between them a confined

_helical path, along which the finid passes in

advancing helical rings; the inner peripheral
faces of the sem1c1rcular bucket-walls taking
at the bottom sections of all the buekets, a
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perpendicular position to the radial lines of

the centrifugal action of the whirling flnid.
4. A power-wheel bucket, rhomboidal in
plan view, irregularly curved in cross-section,

‘and having slightly-tapered ends merging

into a bottom longitudinal curve.

5. In a power-turbine, a rotary wheel com-

prising two thin metallic disks, a shaft or axis,
a wheel-hub to which said disks are seeured,
reinforeing-rings secured extemally at the
edges of said dlSkS, and a series of peripberal
bueketq secured between the disks.

6. In a power-turbine, a rotary wheel, com-
prising two disks secured to a shaft or axis,
reinforcing -rings located externally at the
edges of said disks, a series of peripheral
bucketsarranged between said disks, and riv-
ets for securing said rings to the disks, and
said buckets between the disks.

7. Ina power-turbine, a rotary wheel, com-

prising two disks secured to a shaft or axis, a
series of peripheral buckets arranged and se-
cured between said disks, reinforcing-plates
on adjacent faces of said buckets, and rivets
passing through said plates and said adjacent
bucket-faces.
. 8. In a power-turbine, a rotary wheel hav-
ing a series of peripheral buckets, in combi-
natmn with a peripheral band inelosing and
binding together the series of buckets.

9. In a power-turbine, a casing having a se-
ries of interior peripheral projections, rings
secured in the ecasing in parallel planes and
bearing on said projections so as to leave
clearances befween said projections, one or
more inlet-nozzles, a discharge or exhanst
pipe, a rotary wheel journaled in the casmg,
and buckets earried respectively by said rings
and said rotary wheel.

10. Inapower-turbine, a casing having sta-
tionary rings arranged in parallel planes and
carrying buckets, a rotary wheel journaled
in the casing and having a cobperating series
of buckets, reinforeing-rings on the wheel in
proximity to the easing-rings, and beveled
edges toall of said rings forming a diverging
circular outlef between the stationary and re-
volving buckets.

In testimony whereof I have affixed my
signature, in presence of two witnesses, this
6th day of April, 1901.

HERMAN WOLKE.

Witnesses:

L. W. SEELY,
F. M. BUrT.
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