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To all whom it pray cencern:

Be it known that I, Jomany STuMrp, a

subject of the King of Prussia, German km-

-F-erﬂr, and a resident of 27 Rankestrasse, Ber-
5 in the Kingdom of Prussia, German }in-

in, _ _
pire, haveinvented cortain new and useful Lm-

-

provements in Steam-Turbines, of which the

ollowing is an exsct specthication.
My invention relates to improvemends In

10 steam or gas turbines, and more especially to

itnprovenents in the construction of the in-
let-nozzle situated around the turbine-wheei
proper, and has for 1ts purpose to provide an
improved eonstraction by means of which

15 the velocity of the sieam is converted mte a

rotary motion with the menimun of waste or
loss of power. : -

One embodiment of my invention is repre-
sented in the accompanying drawings, in

20 which— _ |

Figure 1 is & vertical section of part of the
inlet-nozzle and part of the turbine buckei-

wheel. figs 2 and 3 show the construction

of the nozzles. Fig. 4 is a horizontal section

25 through a nozzle, showing the manner of hx-

ing the nézzles in the frame.

ke ring by means of which the steam or

gas iv led to the turbine-wheel proper con-

sists, accordiig to my invention, of single
30 nozzles which are arranged or combined so

[ ] - =

as to form a ring surrqunding the turbine-
wheel. The nozzles conuist of metal pipes @,
Fjes. 2 and 3, provided with o contracred pas-

sage b, situated in about the middle thered.

35 The steam enters thest nozzles i the diree-
tion of the arrow shown i s, 2 and 3 and |
passes through the narrow

upon it expands, whereby the energy of pres-
sure is converted inbo encrey of velocity, or
The unogzles ave first manulac-
tured with a reund cross-section throughout,

as shown in Fig. 2, whereupon the fower or

£

go-called

gram, as shown at the left in g, 3. |
pansion part of the nozzles must he stransit
in order to allow of & perlect expansion of the
steam and an egund disttibution of the sione

_ '.!1'}3,{: oficde of the noezzies arc
boveled, ss shows i Wig 1, Lo currespond
with the periphery of the tuwrhine-wheel, The
framie f around the (arhine-wheel 15 20 Cone
siructed that the bower ends of the nouzies

expunsion’’ part of the same {5 |
~ compressed by suitable dies, se that the
45 cross-section of this part becoimes » paratlelo- |
The ex- |
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are situated so as to nearly touch each other,
thereby causing the steam or gas to flow upon
the turbine-wheel in one continuous'ring or
zone around the entire circumference of the
Lbucketswheel. It will be understood that by
the steam flowing upon the turbine - wheel
rim in one continuous ring a nuch better ef-

ficieney is attained and the disadvantages

which always arise by the different single

55

o

steam-jets reacting against each other are en-

tirely avoided. This advantage can only be
atiained when the nozzles have a rectangular
discharge or expansion section throughout.
In event of the expansion part ¢ of the noz-
zie having a -munj seciion the continuity of
the steam-ring will be broken at the points

res the cevlindrical walls eontact, and the
several steam-jets would then react upon
ench other, so that their directions of flow
would not be exactly parallel to each other

and the bucket-spaces would not be properly

filicd.

In order to fix the nozzles in the frame ¥,

they are provided with noses or flange-preces

o on both sides, as mny be seen from the end

views on the right-hand side of Figs. 2 and 3.
(0 the frame f holes {or receiving the nozzles
are provided, the diameter of which corre-
sponds n the upper part exactly to the di-
ameter of the part ¢ of the nozzle. In the
lower purl thesection of the holescorresponds
to a cross-section through the nozzles and
the flapges d, Kig. 4. AL the apper end the
Jdinmaeter of the holes s enlarged Lo recerve
the retaining devices or nuts g In mount-
ing the nozeles in place they are imserted
from: {he inside of the ring into the holes un-
tit the hanges  abut the faces d’, Fig. 4, alter
which they are sccured i place by the nuts
¢. The viter dimeter of ench nul corre-
sponids Lo the dimineter o1 the upper end of a
hole in the frame . By rotating the nut the
lower odge thereof will abut the {aces ¢,

thereby' rvigidly holding the nozzle in the
frame. By fixing the nozzies i the frame f

in this way they can be taken out and re-
pneed without disturbine the others or tek-
e ofl the whole nozzle-ving, - A Turther ad-
vantaee consists in the facl that the nozzles
can he easily replaced wholiv or i part,
s arpancement b oo simple matter to

change [vom pset of nozeles having one eX-

Gnnsion mdio to o osecond sel having o differ-

L

cnh eross-seetion o different form or ratio of
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Patent Statutes

deseribed and 1or the

1
expansion—as, for example, where it is de-
sired to use steamn or gas of different pressure.

It will be understood that the arrancement,

shown.can be used for turbines operating on

Lthe total-injection plan as well as for tir-
bines operating on the partial-injection plan.
Thus,
on one part oi the frame only or the frame
may be provided with parts in which there
are ne nozzles.

In accordance with the provisions of the
L have desceribed the prin-
ciple of operation of my mvention, together
with the apparatus which [ now consider Lo
represent tL.u best embodiment thereof: hut |
desire to have it understood that the appa-
ratus shown is only illustrative and that the
mvention can be earried out by other means.

What I clain as new, and desire to securo
by Letters Patent of 1the United States, 15—

1. Inoa steam or ras (vrbine, the combina-.

tion of & bucket-wheol and g nozzle-frame, of
nozzles fixed in the frame, the said nozzles
comprising an inlet part having a round see-
Lion, a straight expansion part having a ree-
tangular section and a narrow passage situ-
ated between these parts, substantially as
purpose set forth.

2. An asteam or gas turbine, the combina-
tion of & bucket-wheel and a nozzle-frame, of
nozzles fixed in the frame, the said nozzles
comprising an inlet part having a round sec-
tion, a straight expansion part having a rec-
tangular section and a narrow passage situ-
ated between these parts, the nozzles being
situated so as to leave only a small wedge-
shaped part between the expansion part of
the same, substantially as described and.for

“the purpose set Torth. | :
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3. In an elastic-fluid turbine, the combina-
tionof abucket-wheel, a nozzle-support which
has the same curvature as the wheel and is
provided with a number of opentings arranged
in the same plane, and detacha
which are located in said openings and in
close proximity so asto discharge the motive
fluid in a solid jet. '

4. Inan elastic-fluid turbine, the combina-

. tion of a bucket-wheel, a nozzle-support hav-

le nozzles

for exaniple, nozzles may be rmvided |

two subscribing witnesses,

|
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ing the same curvature as the wheel and pro-
vided with a vumber of closely - nssociated
opemngs which discharee the ffuid in a solid
coluton, detachable nozzles located in Sl
{:-Ipuningﬂ:, and gneans or securing the noy.
zles in place.

5o Inan clastic-fluid turbine, the combing-
tron of a bucket-wheel . o hozzle-support hav-
ing the swie curvature us the whenl and Pro-
vided with a number of closely -associated
openings, nozzles locaied in said Openings
which may be removable by-moving them in
Lhe direction of their length, and individual
devices for securing the nozzles i place
which are so arranged that one nozzle can be
removed  without disturbing the other o
othoers. |

6. In an elastie-Huid turbine, the combina-
tionof a bucket-wheel havin a peripheral buck-
cts, a nozzle-support which surrounds th..

wheel and is in proximity thereto, nozzle-ro -

ceiving openings formed in the support whici:
are (-.]r:rsel} y associated, and a plurality of noz-
zles located in said opemngswhich are nearer
together at their inner than their outer ends,
shoulders on the nozzles which determine
their positions, and means for securing thi:
nozzles in place, -

7. Inanelastic-fluid turbine, the combina-
tion of a bucket-wheel, a nozzle-su
aplurality of closely-associated and individa-:-
ally-removable nozzles which discharge fluic

to the wheelin the form of a solid jet, the said

nozzles being alike in form. -
8. In an elastic-fluid turbine, the combina-
tion of a bucket -wheel, a nozzle-su
plurality of closely-associated det&ch&}i)
zles which discharge fluid to the wheel
formof a solid jet, the said nozzles being alike
m form, and means for securing the several
nozzles to the support. . -
In testimony whereof I have signed my
name to this specification in

enoz-

JOHANN STUMPF.

Witnesses: - T
WoLpEMAR Haver,
HeNrYy Hasper.
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