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To all whom it may concern: .

Be it known that I, JOHANN STUMPF, &
subject of the German Emperor, residing at
27 Rankestrasse, Berlin, Germany, have In-

vented certain new and useful Improvements
in Multistage Steam and Gas Turbines, of

which the following is a specification. |
In utilizing the energy of steam or gas
under pressure in multiple stages the motive

fluid is led from one driving-wheel to the

other by means of guide-blades which bridge
over the intermediate spaces between the re-
spective wheels in such & manner that the
motive fluid flows through the respective
driving and guiding blades of the different
stages one atter the other m a serpentine
course. In traversing this serpentine course
the motive fluid naturally undergoes deilec-
tions of its direction of motion corresponding

to the number of blades; but now, especially

- ~with the ordinary high speeds of flow, there
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takes place in the blades a compression of the

steam $hich is not uniform throughout the

entire cross-sectional area or thickness of the:

steam - jet. By reason of the centritugal
forces which occur in the curved pockets of

the’blades .there takes place at or along the |

walls of the blades—that is to say, always at
the outerside of the ‘ ‘steam-arc’’—a compres-
sion which in some cases may amount to sev-
eral atmospheres, while this pressure dimin-
ishes gradually toward the inner side of
the steam-arc. As soon as steam (for the

sake of simplicity the motive fluid is herein-

after referred to always under the designa-

~ tion of ‘“‘steam’’) reverses its'direction of mo-
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tiomin the next blades—that is to say, when
the course of movement comes to a turning

goint—-—-a compression again takes place there,

ut how in such a manner that the streams
of steam which were situated on the inner
side in the previous blade and were not com-
pressed at all, or only slightly compressed,

now undergo the greatest- compression.
While now the want of uniformity in the com-

- pression in flowing through the first blade

produces of itself a dispersion or spreading
of the steam, in consequence of the fact that

the steam which passes out. of the nozzle in a
compact uniform jetonto the blade is caused .

to expand again ununifermly to an equal gx-
tent by reason of the ¢ompression that takes
place 1n the blade, this' phenomencn 1s re-

‘peated not only in each successive blade, put |

the conditions are also rendered especially'
- unfavorable by reason of the fact that the

compression takes place always alternately
on two sides of the steam-jet. The disper-

sion or spreading of the steam-jet is rendered

thereby extremely great, and in these condi-
tions an important reason is to be sought why
in practical working with multiple-expansion
turbines the use of such turbines has been

- limited to turbines of a few stages:

The well-known turbines in which the
steam 1s repeatedly returned by means of
what are known as ‘‘counter - blades’ or
“return-blades’ into the same wheel does
actually avoid the above-stated drawbacks,
but such turbines cannot comply with the re-
quirements of a proper utilization of the
steam, because 1t 1s necessary to effect the re-
peated utilization of the steam in the same

‘blades, whereas blades of successively-in-

creasing capacities should be used to corre-
spond with the progressive expansion or di-
minished velocity of the steam. -

The new method obwviates the aforestated
drawbacks of the known constructions in a
simple and reliable manner. -. ,

The method consists in causing the steam
to do work first in the usual manner in the

first stage and then on leaving this first stage

to be.conveyed to the second driving-wheel

‘1n such & manner that the direction of the de-

flection is not altered either in the guide-
blades or in the pockets of the blades of the

second wheel. The constructional execu-.

tion of the method may also be efiected 1n a
very simple manner. - If two driving-wheels
having simple curved—for instance, U-

the steam is led into the first wheel at the

edge which faces the second wheel-—that is to

say, as it were, in the middle of the two
wheels—so that 1t leaves the wheel at one
outer edge. Then the guide-blades extend
from this outer edge of the first wheel to the

outer edge of the adjacent wheel, sv that the -

steam leaves this wheel again, as it were, at
the middle of the two wheels-——that 1s to say,
at that edge of the second wheel which 1s ad-
jacent to the first wheel. All reversal of the
direction of motion is avoided, and, more-
over, the ¢onstruction and dimensions of the
several steam-passeges are not limited in any
WaYy.

The method may alse be applied without
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 difficulty to that kind of turbine in which | It may be repeated here that the drawings 63
- the first wheel is fitted with double blades in |

accordance with the Pelton system, where
the steam-jet issuing from the nozzle is split

up into two portions which pass through the

system of blades in opposite directions. The
partial jet which passes through one-half of
the first double wheel 1s in this case let to the
outer edge of the two-stage wheel adjacent to
the other half of the first wheel and leaves

the said two-stage wheel at the inner edge—

that is to say, by the side of the first wheel

that is fitted with double blades. Then the
steam may be let further in the manner

stated in the same direction of curvature to

any desired number of further wheeis.
turbine having double blades of the first-

stage wheel the first guide-blades must there-

fore extend over three rings of guide-blades
instead of over only two such rings. -
In the drawings which illustrate blades of
a two-stage turbine, Figure 1 i1s a longitudi-
Fig. 2 is a plan, and Fig. 3 1s a
cross-section. Fig. 3 shows that instead of
two separate wheels there may be two rings

of blades a and b, provided on a common

wheel-rim.

Some blades a are shown in the left-hand
portion of Fig. 1 and some blades b are
shown in the right-hand portion of the same
ficure, so that the figure shows in its lower

portion two partial sections on the planes x 2

and v y. From the drawings it will be seen
that the blades of the two rows or. series a
and b are differently designed not only as re-
gards size, but also as regards the angle of in-
clination to the periphery of the wheel. The
nozzles ¢ are curved at their upper parts,
where they are fixed in an annular part d.
As will beseen from Figs. 2 and 3, the noz-

zles open out above the inner edge of the row
Between the nozzle-bodies |

of blades a.
there are left spaces through which guide
blades or passages ¢ are placed with their ori-
fices overlapping the outer edges of the series
of blades ¢ and b. These guide-blades are
shown in the example given as being solely

independent separate parts, which, as is indi-

cated at fin Fig. 1, may likewise be attached
to the annular part d. ‘

The steam issuing from the nozzles ¢ passes
now first through the blades a and then atter
leaving the said blades it enters the guide
passages or blades e. These passages or
blades lead the steam at the outer Si(%e Into
the blades b, which in turn di:charge the
steamn at the middle of the blade system.
When additional or further stages are to be
connected, the steam on leaving the blades b
must be again caught up by guide-blades
which guide the steam to the next driving-
wheel or to the next gnide-blade wheel 1n the
sane manner as has been explained with ref-
ercnce to the blades @ and 6.

In a |

g

point to cause the fluid to

show a construction merely by way of exam-
ple. The shape -of the steam-passages may
be varied as desired so long as they comply
with the condition that the direction of de-
flection of the motive medium is not altered
or that the curves of the course of the motive

fluid does not comprise any turning or. re-

70

versing points—that is to say, a location of ..

the centers of curvature alternately on either

‘“blades’’ 18

-side of the curve.

- It will be understdod that by

75

meant any equivalent, such as a series of re-

cesses suitably provided in the periphery of
the rotating part. .
- What I claim as my invention, and desire
to secure by Letters Patent, 1s— -
1. In an elastie-fluid turbine, the combina-
tion of a fluid-discharging device, a series of
blades which receive fluid from said device

.and impart to it a circular movement, a guide
‘which receives the fluid from the blades and

continues the circular movement in substan-
tially the same plane 1t traversed in passing

through the blades, and a series of blades

which receive fluid from the guide.

2. In an elastic-fluid turbine, the Qombina-‘
tion of rows.of blades arranged side by side,

with means which receive motive fluid from
the outer ordelivery ends of the blades of one
row and conveys it over the blades and dis-
charges it agawmst the outer or inlet ends of
the succeeding row. |
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3. Inan ela.stie-ﬂuid turbine, the 'combina,- :

tion of the plurality of sets of blades, means
arranged between the outer ends of two adja-
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cent sets for discharging fluid against one set,
and a plurality of means connectingthe outer

ends of the blades for guiding the fluid over
one set and discharging it against a succeed-
ing set of blades. - -

4. In anelastic-fluid turbine, the combina-~
tion of a plurality of sets of blades arranged
side by side, means for discharging fluid
against one set of blades at a point to cause

‘the fluid to flow in a direction away from the

adjacent set, and means for receiving the
fluid delivered by the first set of blades and
discharging it against the adjacent set at a
flow toward the

first set. ] ‘ ‘
5. In'an elastie-fluid turbine, the combina-
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tion of a series of sets of curved blades, a noz-

zle for discharging fluid under a predeter-
mined velocity against the blades, and means
so arranged with respect to the blades of ad-
iacent sets that the fluid flowing from the 1n-
iet of the turbine to the exhaust traverses an
unbroken curved path whereby the com-
pression is maintained on but one side of the
fluid stream. o '

6. In an elastie-fluid turbine, the commbina-
tion of a wheel, the plurality of sets of blades

| of substantially semictrcular form arranged
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in the periphery thereof, means receiving |

fluid and discharging it at the inner side of

one set of curved blades, a means arranged |

to recetve the fluid exhausting from the outer
side of sald set of curved blades and discharg-

g 1t against the further side of the curved

blades of an adjacent sec.

7. In fluid-pressure turbines a plurality of
sets of blades, and a fixed guide-blade or con-
veying-passage whose 1nlet 1s disposed adja-
cent to the outlet from one set of blades and
whose outlet is adjacent to the mlet of a sec-
ond set of blades, the said guide-blades cross-
mg the plane of a set of blades.

8. 1n fhud-pressure turbines a plurality of
sets of blades and a fixed guide-blade or con-
veying-passage which crosses one set of blades,
and whose 1nlet 18 adjacent and opposite to

‘the outlet from one set of said blades and
whose outlet 1s parallel with its inlet and is

adijacent and opposite to the inlet to the sec-

ond set of blades.

-9. In fluid-pressure turbines a plurality of
sets of curved blades and & fixed guide-blade

or conveving-passage whose curvature 1is

such as to guide the motive fluid from the
outlet of one set of blades to the inlet of the

“second set of blades in a circular path in the
same direction 1mparted to it by the blades

substantially as desecribed. :
10. In fluid-pressure turbines a plurality of
sets of curved blades and a fixed guide-blade
or conveying-passage whose curvature 1is
such as to guide the motive fluid from the

outlet of one set of blades to the inlet of the
‘second set of blades ma circular path in the
same direction mmparted to it by the blades,

and whose inlet and outlet respectively over-

lap the outlet and inlet respectively of the

irst and second set of blades.

11. In fluxd-pressure turbines, a plurahty

ol wheels and a corresponding number of sets

ot blades, a guide-blade or conveying-passage

which crosses the planes of the blades, and
whose inlet 1s adjacent and opposite to the

outlet from one set of blades upon one wheel

and whose outlet is adjacent and opposite to

the inlet of the second set upon the second

wheel, substantially as desecribed.

12. In fhud-pressure turbines in. which a
plurality of curved blades are employed, a
plurality of guide-blades or steam-passages
which cross the plane of the blades and con-
vey the steam discharged in one direction
from one set of blades and admit 1t in an op-

posite direction to the second seét of blades,

substantially as described.

13. In fluid-pressure turbines in which &
plurality of sets of blades are employed, a
plurality of sets of guide-blades or steam-

-passages which cross from the outer edge of

one row of blades to the outer edge of an-
other row of blades for conveying steam dis-

charged from the outlet of one set of blades
13

—

!

in the support, end
from one row of blades to another which are

one direction and admitting it in the oppo- |

&

site direction to the inlet of another set of
blades, substantially as described. '
14. In an elastic-fluid turbine, the combi-

nation of a series of blades, a nozzle which

discharges fluid agamnst the blades in such
manner that compression takes place on one

side -of the fluid column, a second series of

vo

blades, and guides which receive fluid from -

the first series of blades and discharge it
against the second in such manner that the
compression will take place on the same side
of the fluid column. -

75

15. In an elastie-fluid tur'bine, the combi- .

nation of rows of blades, nozzles for discharg-
img fluid against one row of blades, and a
gulde Tor the fluid exhausting from one row

of blades and passing to another row which

passes between nozzles. .
16. In an elastic-fluid turbine, the combi-
nation of rows of blades, closely-associated
nozzles for discharging fluid against a row of
blades, and guides which are located between
each two %cﬁ acent nozzles that receive fluid
from one row of blades and carry it across the
plane of the first row of blades and discharge
1t against a second row. -
17. In an elastic-fluid turbine, the combi-
nation of a wheel having a row of blades, a
perforated nozzle-support, and closely-asso-
clated nozzles which discharge motive fluid in

the said nozzles passing through the perfora-
tions 1w the support and extending from the
latter 1 a direction substantially at right an-

cles thereto and gradually bending in a diree-

tion to deliver fluid ag
desired angle. “

18. In an elastic-fluid turbine, the combi-
nation of & wheel having a row of blades, a
perforated nozzle-support, closely-associated
nozzles which discharge motive fluid in the
form of a solid column against the blades, the
sald nozzles passing through the perforations
guldes for conveying fluid

ainst the blades at the

arranged over the blades and have corre-
sponding ends closely associated.
19, In an elastic-fluid turbine, the combi-

nation of a wheel having a row of blades; a

perforated nozzle-support, closely-associated
nozzles which discharge motive fluid in the
form of a solid column against the blades, the
said nozzles passing through the perforations
in the support, and U-shaped guides located
between nozzles, which receive fluid delivered
as a solid column from one row of blades and
cdischarge 1t as a solid column against another.

20. In an elastic-fluid turbine, the combi-
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the form of a solid column against the blades,
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nation of a perforated support, tubular noz-

zles located m the perforationsin thesupport,
means for securing the nozzles in place, rows
of blades, and guides for conveying fluid
from one row of blades to another which are
also secured to the support.

21. The combination of sets of blades, a
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plurality of discharging devices, a plurality | name to this specification in the presence of
i)f interm’ediaii-e pa-ssa,gesf connecting the de%‘ two subscribing witnesses. '
ivery and inlet ends of successive sets of | | | ' .
blades, and a common support upon which JOHANN STUMPF'
5 the said devices and passages are closely ' Witnesses:
nested in a position over the b%a.des. ) - Hexgy Hasper,
In testimony whereof I have signed my | WoLpeMar Havupr.
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