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To all rwehome 18 ety CORCEPRL:

Be it known that I Jomany Sroymrr,asubject |

of the King of Prussia, (terman Emperor, and
aresidentof 28 Rankestrasse, Charlottenburg,
near Berlin, Kingdom of Prussia, (zerman Kin-

pire, have invented certain new and useful |
Improvements in Steam or (xas Turbines, ot
side (in which turbine one or several wheels

which the following i1s an exact specihieation.

My invention relates to improvements in
steam or oas turbines, and has for purpose
to avold the deleterious etfect of the reaction-
ary foree produced by the steam or compressed
oas when leaving the nozzles, which reaction-
ary force tends to move the nozzle-rim or the
casing in which the nozzle-rim is fixed 1n a
direction opposite to the direction in which
the turbine-wheel revolves.

Steam - turbines have been already con-
structed in whieh the steam acts upon two tur-
bhine-wheels which rotate in opposite direc-
tions. In these constructions the steam leav-
ine the first turbine-wheel enters the second
wheel.  The first wheel is usually called the
“primary’” turbine -wheel and the second
wheel the ““secondary ” turbine-wheel. These
turbines have the advantage that by the tur-
bine-wheels moving in opposite directions a
reduction of the number of revolutions of the
turbine can be obtained. They have, how-
ever, the disadvantage that the driving power

acting upon the single turbine-wheels isa very
different one.

In ordinary turbines-provided with one tur-
bine-wheel a reactionary forece is produced 1n
the nozzles as soon as the steam flows out,

which reactionary force must be taken up or |

absorbed by the turbine-casing. This reac-
tionary force is naturally the same 1n such
turbines, in which several turbine-wheels are
arranced which rotate either in the same or
in the opposite direction and in which the
steam leavine one turbine-wheel flows into
those following. This reactionary force tends
to rotate the turbine-casing around the shaft
of the turbine in the direction opposite that
in which the turbine-wheel rotates.  T'his ro-
tary movement of the turbine-casing is avoid-
ed according to the present invention by ar-
ranging two rows of nozzles, one row acting

]

upon a turbine-wheel rotating in one direc- 50

tion and the other row acting upon a turbine-
wheel rotatine in the other direction. DBy
this means reactionary forcesare produced in
both directions which compensate each other.

[f, for instance, an ordinary steam-turbine 55

into which the steam enters only from one

may be provided) is arranged in a submarine
bhoat of the ordinary cigar shape, the reac-

tionary force will tend to rotate the boat in a 60

direction opposite that in which the tur-
bine-wheel rotates.  This will be the case par-
ticularly if the axle of the turbine coincides
with the longitudinal axis of the boat. Ifur-

thermore, it is also for stationary turbines a 05

oreat disadvantage that in case two turbine-
wheels rotating in the opposite direction are
brovided these turbine-wheels do not develop
the same power if the steam acts only 1n one
direction.
namo-machine it is very important that both
turbine-wheels develop the same power, as 1t
is hereby possible to use the same model and
size of dynamo-machines on both sides, so that

both machines can becoupled in parallel. By 75

the present invention the effect of both tur-
bine-wheels is rendered exactly the same, and
the reactionary forces have consequently no
effect at all.  For this purpose the two tur-

bine-wheels are arranged in such a way that So

the first turbine-wheel forms the primary
wheel for the second one and the second tur-
bine-wheel forms the primary wheel tfor the
{irst one.

In order to make my invention more clear, S5

I refer to the accompanying drawing, which
represents a diagram of part of the turbine-
wheels.

The turbine-wheel I rotatesin the direction

of the arrow » and the turbine-wheel 11 ro- 9o

tates in the direction of the arrvow #. The
from a number of nozzles «, while for the
wheel 11 a number of nozzles / are provided,

which are mounted so as to point 1n the op- 95

posite direction. The nozzles are naturally
arranced with respect to one another, so that

a1 nozzle on the left-hand side alternates with

For instance, for driving a dy- 70
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a nozzle on the right-hand side.
of the steam will be 1mmedl¢1tely clear, as

will be seen from the drawing, and it will

be evident that in this construction both tur-
bine-wheels have the same effect. It is es-
pecially important that the shafts of both tur-
bine-wheels have the same number of revolu-
tions, so that in case the turbine is used for
actuating screw-propellers for ships a lateral
pressure 1S entirely avolded if both propel-
lers are equal in size and form. The effect
of the turbine may further be angmented by
inserting between the turbine-wheels I and 11
a leading bucket-rim. It is evident that sev-
eral turbine-wheels may be arranged between
the turbine-wheels I and I1, so that the stream-
1ng velocity of the steam is step by step trans-
terred into the energy in the several turbine-
wheels.

Having thus fully described the nature of
this invention, what I desire to secure by Let-

ters Patent of the United States is—
1. In a steam-turbine, the combination of

two turbine-wheels, each provided with one
row of buckets, the buckets of one turbine-

wheel being situated in the opposite direc-
tion to the buckets of the other turbine-wheel

so that the steam leaving the buckets of one

turbine-wheel can enter into the buckets of
the second one, nozzles for each wheel, said
nozzles being situated so, that a nozzle on the
left-hand side alternates with a nozzle on the
right-hand side, substantially as described.

The passage |

2. In an elastie-fluid turbine, the combina-
tion of wheels mounted to revolve in opposite
directions, each wheel being provided with pe-
ripheral buckets, those of one wheel being re-
versed with respect to those of the next, noz-
zles disposed on opposite sides of the wheels
and located at the same distance from the axis
of the wheels so that the passages between

the buckets are common to and receive mo-
tive Huid from both sets of nozzles.

3. In an elastic-fluid turbine, the combina-
tion of wheels mounted to revolve in opposite
directions, the buckets on a given wheel be-
ing similarly disposed, and nozzles oppositely
disposed to balance the reaction, which noz-
zlesdischarge motive fluid through the bucket-
spaces, the latter being common to all the
nozzles.

4. In an elastic-fluid turbine, the u}mbma-
tion of bucket-wheels mounted to revolve in
opposite directions, the passages between the

buckets on one wheel registering with those

on another wheel, and oppositely-disposed
nozzles located at the ends of the wheels and
at the same radial distance from the wheel-
axis.

Intestimony whereof 1 have sighed my name
to this specification in the presence of two wit-

Nnesses.
JOHANN STUMPPE.
Witnesses: |
Hexry HASPER,
Worpemar Haupr.
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