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To all whom it may concern:

Be it known that I, Max Grass, a subject
of the Emperor of Alustria- Hunofaly, and a
resident of 176 Hadikgasse, Vienna, Austria-
Hungary, have invented certain new and
useful Improvements in Turbines Driven by
Compressed Media of Optional Kind; and
I do hereby declare the following to be a
full, clear, and exact description of the in-
Ventlon, such as will enable others skilled
in the art to which it appertains to malke
and use the same, reference being had to
the accompanying drawings, and To letters
or figures of reference marked thereon,
which form a part of this specification.

This invention relates to turbines driven
by compressed media of optional kind.

In turbines which are always to run only
with partial admission, as a rule a small
number of nozzles or individual sets of noz-
zles are arranged distributed over the pe-
riphery. A consequence of this mode of
construction, however is that only a portion
of the moving blades is impacted simul-

5 taneously by the emitting jets of compressed

medium or motive fluid, Whereas the remain-
ing blades run idle at the same moment.
In turbines having nozzles distributed uni-
formly over the periphery and located com-
paratively close together, the nozzles are
constructed in such manner that when they
are entirely open full admission of the tur-
bine is obtained. For running with partial
admission the nozzles ave then closed in or-
der by means of slides, flaps or the like for
example. When the nozzles are closed in
such manner, however, the utilization of the
motive fluid is too unfavorable in conse-
quence of the non-uniform admission which
is hereby brought about. Also, on account
of the high speed of the rotor these turbines
are not suitable for directly driving a shaft,
but can only be used when a speeding down
gear is interpolated.

Now a primary object of this invention is
to form and arrange the guide wheel in such
manner that the admission section of the
nozzles and with it the speed of the rotor
can be regulated within wide limits without
the motive fluid being utilized unfavorably
owing to throttling, and so that the turbine
always works with partial admission even
when all the nozzles are entirely open. To
this end, the full section of passage of all the
nozzles of the guide wheel arranged in one
or more concentric rows and close to one
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another, is smalles than that of the rotor.
The nozzles of the individual rows are ar-
ranged located on the same radius, so that
when individual, simultaneously radially
movable slide valves are employed or when a
circular slide valve having ports recessed
step-like is employed the nozzles are always
closed in such manner that the admission
is uniform over the entire periphery of the
rotor at every degree of closure. As pres-
sure medium ‘or motive fluid for driving the
turbine water, steam, compressed gas or
compressed air may be used.

In the accompanying drawing: Figure 1
is a vertical longitudinal section showing
the turbine employod in a torpedo, Fig. 3
a section in the plane A—B, and Tig. 3
section through the shaft in the plane C—D
in Fig. 1; I‘lo 4 is an elevation correspond-
ing to 1‘10' 2 showmo a special construction
of slide valve

Referring to the drawings, in a closed cas-
ing a ﬁttached to the torpedo body o by
bracket ¢ is journaled shaft ¢ carrying rotor
f- In front of the rotor is inserted tlo’htly
in casing ¢ the guide wheel ¢g. This is
guided centmcally by means of a pivot 4 in
the cover ¢ and by means of a pivot % in a
bolt m screwed into shaft 4. In the guide
wheel ¢ are arranged in a plurality of con-
centric rows the nozzles 7 for supplying
the compressed medium or motive fluid to
the rotor. The number of nozzles in each
row 1s less than the number of blades in
the rotor and the section of passage of all
the nozzles is in addition, apart from the
smaller number of nozzles, smaller than that
in the rotor. Therefore, even when full ad-
mission takes place the turbine works only
as a partial turbine. The face of the guide
wheel turned from the rotor is provided
with radially directed, slanting faces in
which the nozzles are so inserted that they
lie flush with these faces. The slanting
faces at right angles to the direction of the
nozzles form, in connection with the trans-
mitting areas to the next nozzle, good guide
faces for slide valves o movable on the
nozzle orifices and serving for closing the
nozzle orifices of the guide wheel.

All the slide valves o are guided radially
at the guide wheel ¢, the inner ends of their
rods 7 engaging by means of pins 7 in slots
gina disk P revoluble around the pivot A,
as shown in Fig. 2. The slide valves may
be pressed on their seats in suitable manner,
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¢: g. by means of springs or by elastic rods
7. Disk p can be adjusted in suitable man-
ner from the outside in order to close the
nozzles n by means of the slide valves o.
The closure of the nozzles is then brought
about always uniformly over the entire pe-
riphery, so that the rotor is impacted uni-
formly over its entire periphery. Shaft d
of the turbine is made hollow and provided
within casing ¢ and behind rotor f with
blades », below which the shaft has slots
a0, as clearly shown in Figs. 1 and 3.

The turbine operates as follows: The
pressure medium or motive fluid supplied
through pipe s arrives in the distributing
chamber #, whence it is supplied through
the open nozzles n to rotor f and drives the
same. For the purpose of completely util-
izing the tension of the motive fluid a plu-
rality of guide wheels and rotors may be
arranged in series in well-known manner.
The medium impacting rotor f escapes into
chamber « in casing ¢, whence it is driven
by the blades » and gmded to the outside
through the slots w and the hollow shatt d.
When the turbine is employed for torpedoes
the repulsion of the emitting medium can be
utilized in well-known manner for aiding
the forward motion of the torpedo.

Instead of the nozzles n being closed by
individual, radially movable slide valves
this may be done by one circular slide valve
s common to all the nozzles, as shown in
Fig. 4. This circular valve is provided with
ports s recessed step-like, so that when the
valve is moved by means of a pinion # and a

972,763 .

toothed sector s the orifices of thé nozzles
of the individual concentric rows can be
closed in succession:

I claim:

1. A turbine having a rotor provided with
a row of buckets, a series of rows of nozzles
opening to said row of buckets, each of the
nozzles of each series having an independent
controlled passage leading thereto, in com-
bination with means for closing said pas-
sages serially in rows.

5. A turbine having a rotor provided with
a row of buckets, a series of rows of nozzles
opening to said row of buckets, together with
a circular rotary slide-valve common to all
of said nozzles and perforated to form a
stepped port whereby said nozzles may be
contlolled serially in rows.

3. A turbine having a rotor provided with
a row of buckets, a series of rows of nozzles
opening to said row of buckets and a rotary
member adapted to effect the closure of said
nozzles serially in rows,

4. In a turbine, a hollow rotor shaft with
ports opening into the same behind the rotor
and blades on said shaft in proximity to said
ports for forcing therethrough the motor
fluid received from the rotor, substantially
as described.

In testimony whereof I have signed my
name to this specification, in the presence of

MAX GLASS.

| two subscribing witnesses.

Witnesses:
RupoLr ZIpsEr,
Aveust Fuceer.
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