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UN1TED STATES PATENT OFFICE

RICHARD SCHULYZ, OF BERLIN, GERMANY.

STEAM-TURBINE.

SPECIFICATION forming part of Letters Patent No. 657,709, dated September 11, 1900.
Application filed July 22, 1898, Serial No, 686,674, (No model.) |

To all whom it may concern:

Beitknownthatl, RICHARD SCHULZ, a sub-
ject of the Emperor of Germany, and a resi-
dent of Berlin, German Empire, have invent-
ed certain new and useful Improvements in
Steam-Turbines, of which the following is a
full, clear, and exact specification.

Ships’ engines generally only require econ-
omy 1in steam consumption when moving
ahead, while for backing less economy is af-
forded 1n steam consumption, because the
engine while maneuvring works irregularly,
while the working of the boilers cannot be

regulated tocorrespond, and the boilers there--

fore usually develop more steam than neces-
sary, which must be carried into the open
alr or into the condenser in order not to be
lost. This defect is overcome by the com-
pound steam-turbine which forms the sub-
ject of the present invention. This tur-
bine 1s arranged for high expansion and

- for both forward and backward movement
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and 1s characterized by a great number of
turbine rings, which are so arranged rela-
tive to the necessary guide-rings, firmly con-
nected with the casing, that an excess of
steam may be carried off in the simplest
manner by means of the steam-turbine itself,
the majority of the turbine rings serving for
as economic a forward movement as pPossi-
ble and only a few of the turbine rings for
a less economie, but as energetic as possible,
backward movement. Some examples of con-
struction of such steam-tarbines are shown
in the accompanying drawings, partly in sec-
tion in the direction of the shaft and partly
in elevation.

Figure 1 shows a vertical section of a tur-
bine wheel made with several concentric rings
for the forward movement and another tur-
bine ring or rings arranged outside the same
for the backward movement. Fig. 2 is a

simllar view with two turbine wheels in the

same casing having each two sets of rings.
Hig. 3 18 view similar to Fig. 1 of a modifica-
tion with two separate compartments and
turbine wheels 1n each of the same. Fig. 3
is a side elevation of the casing seen in the
direction of the shaft. Fig. 4 is a further

modification with two separate compartments
and a turbine wheel in each of the compart-
ments. |

1

‘ :

- cated by 'T".

diameter.

In ali the examples the turbine ring lying
next the shaft fis indicated by 6. Thisring
has the smallest. diameter. The turbine ring
farthest removed from the shaft fand belong-
ing to the turbine body or section T for for-
ward movement and which has the largest di-
ameterisindicated byc. Between the rings b
and ¢ there are a number of rings concentric
with them. All of these rings—. e., b ¢ and
the intermediate ones—constitute the sec-
tion T, which has all of its vanes so set as to
causetorward rotation. Therotating turbine-
section T is keyed fast on the shaft. The tur-
bine-section for backward movement is indi-
This is connected with the sec-
tion T, but has its vanes set reversely to
those of the section I'. "The shaft f projects
from the casing G at the ends, and the joints
are made tight by means of stuffing-boxes £.

The steam is conveyed in the ordinary man-
ner before entering each turbine ring of the
rotating body or section T through the casing

(=, having suitably-shaped guide-passages ¢,
through which the steam on entering the tur-
bine rings is delivered to the paddles or vanes
of the rings in the most effective direction.
The pipes V and R, in which a three-way re-

| versing-cock X isinserted,serve,respectively,
for the forward and backward movement.

In all the foregoing examples the steam-sup-
ply for the forward movement enters by way

of the three-way cock X and pipe V through

a nozzle ¢ into the turbine ring b of smallest
The last and largest turbine ring
of the section T' for forward movement in
which the steam enters is the ring ¢. The
steam 1n its course through the turbine wheel
traverses larger rings in succession—that is
to say, rings or sets which increase succes-
sively in diameter and, if desired, also in

height and width—and the steam finally es-
capes from the largest ring ¢ of the turbine-

section T to the condenser or into the open
air.
cuide-passages of the set of rings b ¢ of the
turbine-section T may . be of any suitable

form. This is determined by the pressure of
steam available and the number of revolu-

tions of the shaft / whieh is desired or pos-
‘sible.

The lower the number of revolutions
the greater must be the number of turbine
rings b ¢, always successively increasing in di-
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ameter or capacity, if the steam is to be util- |

ized as economically as possible and to the
fullest extent of its expansion power. The
present examples fulfil this object very ef-
fectively. If mnecessary, several such appa-
ratuses may be arranged on one or more
shafts to work in conjunction in order to ob-
tain, if desired, the necessarily-large number
of turbines for a corr eqpondm ﬂ*ly-low number
of revolutions.

The form of construction of the turbines
must suit circumstances of space in each case.
Where the room is limited, it is advisable to

make use of the form of ‘*onqtruetmn shown
In the drawings. In these the turbine rings
b ¢ of section T and the ring or rings of sec-
tion 1" lie conecentrically to one another, and
the turbine has the form of a perforated disk
mounted on the shaft £, which lies between
thesidesof the casing G, containing the guide-
vanes and the guide-passages. In the case
of a greater length of space the form of con-
struction shown is to be preferred; but here
the turbine wheel T, containing the tur-
bine rings b ¢, has nusually the form of a per-
forated hollow conical casing which lies in-
closed in a corresponding truncated conical
casing G,with a small and large c¢losing cover
1 7. All the turbine-sections T are provided
for the backing or reversing movement with
one or more rings T’ of the largest possible di-
ameter as c¢lose as possible to the steam-exit
d, F'ig. 1. T'he direction of the paddles or
vanes of this backward section T, and ac-
c¢ordingly the direction of the passages of the
casing ( belonging thereto, is self-evidently
different from that of the forward section T.

The ring or rings of section T’ are so ar-.

ranged that in the forward movement they
are entirely ineffective or non-working and
only come into action when the steam-inlet
is closed toward a by the reversal of the cock

X, and steam is admitted through the pipe

R at the point e into the casing. For each
ring of the backing or reversing section TV a

sultable ring with eorrespondlnw gunide-vanes
adapted for the most effective admission of
the steam must be provided. As each tur-
bine apparatus has two different inlet-pas-
sages and only one outlet for the forward and

backward movement the utilization of the

steam for moving ahead and backing or re-
versing and intermediate maneuvers is very
simple. Thethree-way cock X may be brought
into various positions by means of simple mo-
tions, so that the steam may be entirely shut
off or admitted to the forward section T or
the backing section 1". These intermediate

positions may also easily serve to convey the
major part of the steam toone of thesections
T and the minor part to the other section T'.
By this means the maneuvers for rapid and
slow movement of the ship are greatly facili-
tated.

N

The turbine shown in Fm 1 has practically €z

no thrust in an axial direction. It has a for-
ward turbine-section T with several rings b
¢ and a backmﬂ' turbine ring T" 011t31de the
latter.

In the example bllOWIl in Fig. 2 two such
wheels with forward turbine- sectmnc; T and

‘with an outer backward section T' are con-

tained in the same casing G. In a similar
manner three or more such turbine wheels

may be mounted on the same shaft f.
The forms of the construction shown In

Figs. 3 and 4 have turbine-sections T with a
backward-turbine section TV in a symmetrical
arrangement, each In a separate compart-
ment in the casing (. In each compartment
steam enters from the forward pipe V through

“branch pipes V' and V=2 and in each compart-

ment coming from the respective branch pipe
it passes to and fro through the correspond-
ing turbine wheels, flowing in at ¢ in prox-
imity to the shaft and escaping to the outside
of the casing G at the point d.

All the e‘iamples hereinbefore mentioned
are suitable not only for operating ships’ pro-
pellers, but also for many other purposes,
more particularly for the numerous winches
(stationary and on board ship) for forward
and backward movement, and when neces-
sary such apparatuses may be formed with a
larger number of turbines, also for the back-
ward movement.

The forms of construetion hereinbefore de-
scribed are suitable both for rapidly-running
apparatuses with one direction of rotation,
such as dynamos, ventilating-fans, centrifu-
oal pumps, and the like. In this case the
backward turbine-section T is omitted.

The examples of construction hereinbefore

described are finally suitable not merely for

high and low pressuresteam, but also for comnm-
pressed air and other suttable gases.

Having now particularly deseribed and as-
certained the nature of my said invention and
in what manner the same 1s to be performed,
I declare that what I claim 1s—

A turbine comprising a series of concentric
rings of vanes, means for introducing the

steam to the ring of vanes nearest the eenter
of rotation, means for directing the steam lat-
erally in respect to the turbme first, from one
side and then from the other, a reversing
ring of vanes at the outer peﬂphery of the
turbine, means for directing the steam there-
to latera,lly, a reversing- valve controlling the
steam-supply and an exha,ust arranged at the
outer edge of the turbine, said exhaust being
large enough to communicate with the two
outer rings of vanes, substantially as de-

scribed.
RICHARD SCHUIZ.
YWitnesses:

MAXx C. STAEHLER,
C. H. Day.
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