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To all whom it 1nay concern:

Be 1t known that I, Morean D. KauBacH,
a citizen of the United States, residing at Leba-
non, in the county of Lebanon and State of
Pennsylvania, have made certain new and use-

- ful Improvementsin Steam-Turbines,of which
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so discharge end of each cylinder, the shoulder :

the following is a specification.

My 1mvention is an improvement in steam-
turbines, having for an object to provide a
novel construction especially designed to se-
cure the greatest expansion of the steam or
other vapor and the utmost velocity possible
1n an apparatus of this class; and the inven-
tion consists in certain novel constructions
and combinations of parts, as will be herein-
after described and claimed.

In the drawings, Figure 1 is a side eleva-
tion, partly in section, of an engine embody-
Ing my invention. _
tion of the inlet portion of the engine. Fig.
3 18 a cross-section on about line 3 3 of Fig. 2.
Kig. 4 1s a detail perspective view of a frag-
ment of one of the intermediate partitions.
Fi1g. 4" is a detall section on about line 4* 4*

of Fig. 4. TFig. 5 is a perspective view of a.

fragment of one of the revolving disks. Fig.
5*1s a detaill section on about line 5* 5* of Fig.
5. Fig. 6 is a detail perspective view of a
fragment of the initial or inlet partition.
Fig. 6" is a detall section on about line 6* 62
of Fig. 6; and Fig. 7 is a detail perspective
view of the shafts, parts being broken away.

By my invention I aim to provide a novel

construction whereby the steam may expand

from time to time in its passage through the
casing, thus securing a compound action re-
sulting from the expansion of the steam in
such manner as to secure the greatest power
from a given amount of steam in the opera-
tion of the invention.

The casing 1s composed of an upper section
A and a lower section A’, suitably united and
tormed to provide the series of cylinders 1, 2,
3, 4, and 5, gradually increasing in diameter,
the cylinder 2 being slightly larger than the
cylinder 1, the cylinder 8 larger than the cyl-
inder 2, and so on, an inclined surface B be-
ing provided in the end of each of the cylin-
ders and shoulders B’ being provided at the

Fig. 2 is a sectional eleva-

B’ forming an abutment for the last stationary
disk of each series and the inclined surface
affording a chamber between the last revolv-
ing disk of one series and the initial partition

of the succeeding series, as best shown in Fig.

1 of the drawings. The casing has an inlet
C at one end and a discharge (! at the other
end, the inlet being at the smaller and the out-
let at the larger end of the casing, as shown
in Fig. 1.
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The inlet or initial partition D at the front .

or inlet end of the cylinder 1 will be under-
stood from Figs. 6 and 6* This partition
has a central opening D’ to
a main web or plate D? and a rim D?, the lat-
ter projecting from one face of the web D? g
distance greater than the thickness of the suc-

i

ceecding revolving disk, forming a chamber

in which the revolving disk E operates, as
shown In Fig. 2. The outer edge of the par-
tition D is grooved at D* to receive the keys
@ 1n the casing so the said partition D will be
held from turning in the casing. The web
D of the partition D is provided with ra-
dially-extending ports d, which are elongated

1n a radial direction and which curve from
the inlet or front face of the web D? to the

opposite or discharge face of said partition
and gradually widen toward the discharge
end and are curved from their inlet to the
discharge ends in the same direction and, as
1llustrated in Fig. 6% so the steam or other
vapor will be given a direction, as indicated
by the arrow in Fig. 6% so it will impinge the
buckets of the revolving disk E and turn said
disk and the shaft, as desired. As shown in
Fig. 2, the 1nitial partition D is succeeded by
arevolving disk E, after which the disks E al-

ternate with the intermediate partitions F.

These latter, like the partition D, have each
a rim F”, grooved at F* to receive the keys «
In the casing, and the rims D? and F° are
made of such width as to incase the revoly-
ing disks loosely, so the latter may freely re-
volve between and will not bind against the
partitions. The initial partitions of the sec-
tions 2 to 5 are as shown in Fig. 4.

The revolving disks E are alike, except as

to size, and are of the special construction
shown in Fig. 5. Each disk E has a central

t over the shaft,
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‘blades E’ of

portion E', provided with a projecting hub E,
which i1s keved upon the shatft (z to turn there-

with and turns within the central portion or

ring E' of the adjacent intermediate partition
K. as will be understood from Figs. 1 and 2.
The disk I 18 also provided with the series
of radial blades E’ and E' and with the cir-
cular blades I£°, which, with the radial blades,
form the buckets in which operate the steam
or other vapor used in driving the engine. It
will be noticed that the radial and circular
blades of the disk E are straight or in planes
parallel with the axis of the disk, as will be
understood trom Fig. 5*. A special advan-
tage results from constructing the revolving
disk, as well as the intermediate partitions,
from plates or disks, in that the racial par-
titions may be duplicated or increased, as
shown at E' toward the outer rim of the
blade, so that the buckets may be preserved
throughout of substantially the same size and
of the desired size to secure the best opera-
tion of the steam or driving vapor therein.
In this connection 1t will be noticed the short
radial blades E' do not extend to the center
of the disk, but terminate at points somewhat
remote therefrom. [ thus provide the disk
with radial blades extending from the center
to the outer edge of the seriesof buckets and
subblades which only extend from the outer
edge of the buckets toward the center and
terminate short of the latter.

The important advantage secured by con-
structing each revolving disk and also station-
ary disk or partition in one picce 1s that there-
by they can be made very light, much more
so than in constructions where separate vanes
are employed, and this without recducing the
strength required. KFurthermore, by the con-
struction of the disksso shown and described
they may be easily and quickly placed 1n po-
sition in the process of construction or In
erecting the engine, and by subdividing the
disks as the diameter increases 1 am able to
increase the surface subject to the 1impinging
flow of the fluid employed 1n driving the en-
oine. Itwill also be understood that the rims
on the outer ends of the radial blades or walls
of the revolving diskswill have a tendency to
keep the motion steady or uniform, operating
in this respect by their weight somewhat n
the nature of a flv-wheel and rendering the
movement of the engine smooth and steady
under variable loads.

The initial and intermediate partitions K
have the central or bearing portions ¥’, turn-
ing on the hubs E’ of the adjacent revolving
disks, and these partitions K are provided with
the radial blades #° and 77, corresponding to
the blades X’ and ' of the disk I and with
the circular blades I°, corresponding to the
the revolving disk E. In this
construction 1t will be noticed I also employ

radial blades of different lengths, the longer

766,044

blades #* extending from the central portion
of the partition to the outer edge of the series
of ports therein, while the shorter partitions
only extend from the outer edge ot the series
of buckets toward the center of the partitions,
but terminate at a point somewhat distant
therefrom, as best shown in Fig. 4. These
ractial blaces are curved, as shown in Fig. 4,
so that the steam or other vapor passing there-
through will be given the direction indicatea
by the arrow in Fig. 4" and will impinge the
buckets of the revolving disks in such manner
as to cause such disks to turn, and thereby
turn the shatt as desired in the operation of
the engine.

From the foregoing description it will be
understood that the steam in operation passes
first through the 1nitial or inlet partition D,
operates upon the first revolving disk, passes
thence through the first intermediate partition,
thence to the next revolving disk, and so on
through the series of devices in the section 1
of the casing and 1s delivered at the end of
said section to the expanding-chamber at the
juncture of such section with the section 2,
and so on through the several sections of the
casing. It will be noticed from Kig. 2 that
the hub extension E* of each revolving disk
extends toward the discharge end of the cas-
mg and abuts the next s:ucceedn’w revolving
disk, so that the stramn exerted upon the said
disks 1n the direction of length of the shatt is
transmitted toward the discharge end of the

| shaft and is exerted at such end against a

sleeve H, which extends toward the end of
the casing and bears against one of the series
of rings I, which may be lubricated from a
cupd, thusrelieving the shatt of the end thrust
of the revolving disk. Where necessary, col-
lars or rings, as shown at KX in Fig. 1, may be
interposed between the hub of the last revolv-
ing disk of one series and the first revolving
disk of the succeeding series.

1t will be noticed from Fig. 2 that the space
within the fixed partitions provided by the
projecting flange or rim portions thereof is
sufficient to permit the free turning of the re-
volving disks in the operation of the engine.
It will also be noticed that the inclined con-

struction at B, as shown in Fig. 1, affords an

expansion-chamber at the inlet end of each
section of the casing atter the fhrst, so that
the steam discharged from one section may
be expanded in advance of 1ts operation upon
the revolving disks of the succeeding section,
as betfore described.

By the described construction I am able to
secure the oreatest expansion of the steam
and to attain a high degree of velocity 1n the
operation of the engine. It will also be un-
derstood that the several parts are so con-
structed that thev may be readily replaced

when worn or otherwise rendered untit for use.
Having thus described my invention, what
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1 claim as new, and desire to secure by Letters
Patent, 1s—

1. The combination substantially as herein

clescribed, of the casing, having the series of

succeedmo cylinders, of increasing size, and
having the inclined surfaces B and the StOp—
shoulders B’ at the juncture of said eylinders,
the shaft, the initial or inlet disk keyed to the
casing, and provided with radial elongated
slots for the passage of the steam, such slots
being curved to give a proper dlrectlon to the

steam, the revolvma disks, having central

por t1one provided Wlth tubular hub - exten-
sions, and keyed on the shaft, said disks be-
ing provided with a series of radial and cir-
cular blades forming buckets, the radial blades
being arranged in a plurality of series, one
series extending from the inner to the outer
ecdge of the JucLets and the othel series ly-
ing between those ot the first series and ter-
minating at their inner ends at a point short
of the inner edge of the buckets, and the in-
termediate partitions keyed to the ¢ casing, hav-
Ing central portions journaled on the hub -eX-
tensions of the adjacent revolving disks, and
having radial and circular blades formmO‘
ports t01 the passage of the steam to the suc-
ceeding revolving disks, the radial blades be-
Ing cur rved to give chreetlen to the steam, and
bemg mmnued In series, those of one series
being made “shor ter than and lying between
the outer portions of those of the other se-
ries, said inlet and intermediate partitions be-

ing provided with projecting rim portions

and inclosing the revolving disks, said revolv-
ing disks hwmo the hub portlon of one disk
extending to and hearing against the succeed-
ing disk, and the tube and rings between the
last revolving disk and the casing, substan-
tially as set t01 th.

2. In a turbine substantially as described,
a clisk having radial and circular blades and
having the mdlal blacdes arranged in a plural-
1ty of series, those of one series being shorter
than and lymﬂ between the outer portlons ot
the alternating radial blades of the other se-
ries, eubstantmlly as set, forth.

3. The combination in a turbine with the
casing, the shatft, and a disk fixed to the cas-
ing, and having passages for the steam or the
like to the 1ev01v1110* cisk, of a revolving disk
keyed on the shaft, “and hevmﬂ' circular and

racial blades forming buckets tor the steam,
the radial blades bemﬂ“ provided in a plur allty

of series, those of one series being made

shorter than those of the other, and lylnﬁ' be-
tween the outer ends of the bla,des of such
other series, substantially as set forth.

4. In a tmbme the combination with the

60 casing and the slntt of the revolving disk

'd1sk,

fixed on the shaft and having bueLets, and the
partition-disk fixed to the casing and having

radial and circular blades tormmcr passages

for the steam or the like, the radlal blades be-
ing curved in cross-section to give direction to

the steam, and being arranged in a plarality

of series, those of one series lying between

the outer portions of the blades of the other

series, substantially as set forth.

5. The combination with the shaft. and the
casing, of the series of revolving disks keyed
on the shaft and having extension-hubs oper-
ating each against the succeeding revolvmcr
series of thrust—recewma' rings be-
tween the final revolving disk and the casing
and the intermediate partitions fitting on said

hub extensions and keyed at their outer ed ges

to the casing, substantlallv as set forth..

6. The combination in a turbine, with the
casing and the shaft, of the partitions having
passages for the steam, the revolving d1sks
keyed on the shaft and havmcr hub portions
abutting the succeeding disks whereby the
end thrust of one revolvmﬁ‘ cdisk is transmitted
to the next, and thrust-receiving devices be-
tween the final revolving disk and the casing.
substantially as set forth.

7. The combination in a turbine, of the cas-
ing, the shaft, a partition-disk keyed to the
casing, and having radial and circular blades
forming ports or passages for the steam, the
radial blades being arranged in & plurality of
series, those of one series being shorter than
those of the other and lying between the outer
portions of the blades of such other series,
such disk having a projecting rim portion,
and a revolving dlsL having a central portion
keyed on the Shatt and prevlded with an ex-
tension-hub, and. provided with radial and cir-

| eular blades ferminﬁ‘ buckets, the radial blades

being arranged in a plurahty of series, those

of one series being shorter than those ot the

other, and lying between the outer portions of
the radlal blades of such other series. Sub~
stantially as set forth.

3. The combination in a turbine, of the cas-
ing, composed of a number of sections of in-
creasing size, and provided in said sections
with lenmtudmal keys, the shaft, partitions
preﬂded in their outer edgee w1th 2TOoOvVeS re-
cewmﬁ' the keys of the casing end the revolv-

.3.:2
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ing disks having buckets for the steam, keyed
on the shaft, and alternating with the parti-

tions which are keyed to the casing, substan-
tially as an for the purposes set forth.

MORGAN D. KALBAQH

Wltnesses
IrRVIN SEYMOUR MECK
Eraraiv LigaT BOESHORE.
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