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To all ulton, it not ?ettee "ri. 
Be it known that, I, Joft ANN STUMP", a 

subject of the King of Prussia, German Em 
ror, and a resident of 27 Rankestrasse, Ber 

in, in the Kingdon f Prussia, German Em 
pire, have invented certain new and useful In 
rovements in Stean-Turbines, of which the 
ollowing is an exact specification. 
My invention relates to improvements in 

steam or gas turbines, and more especially to 
improvenaents in the construction of the in 
let-nozzle situated around the tirbine-wheel 
proper, and has for its purpose to provide an 
improved constraction by means of which 
the velocity of tag sileian is converted into a 
rotary motion with the miliau in of waste or 
loss of power. 
One embodinei 

sented in the Re: 
which - 

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

t. f my invention is repre 
tilt); anying drawings, in 

wheel. Figs. 2 and 3 show the constriction 
of the nozzles. F 
through a nozzle, 
ing the nézzles in the frame. 

he ring by means of which the steam or 
gas is led to the turbine-wheel, proper co 

i: 4 is a horizontai sectii 

sists, according to my invention, of single 
nozzles which are arranged or combined st 
as to form a ring surrounding the turbine 
wheel. The nozzles consist of metal pipes a, 
Figs. 2 and 3, provided with a contreeted pas 
sage b, situated in ai; out ie nidulle thereof. 
The steam enters thes 
tion of the arrow shown in Figs. 2 and 3 and 
passes through the narray Fig. l, where 
upon it expands, wheirety its clergy if prese 
sure is converted its energy of velocity, or 
vis rival. The ii (zzles aris first nati fac. 
tured with a round cross-section throughout, 
as shown in Fig. 2, where its the lower (r 

45 

so 

so-called 'expansion' part f the satile is 
compressed by suitable cities, st; that the 
cross-section of this part be 'es a parallel 
gram, as shown at the left in Fig. 3. The ex 
pansion part of the nozzles naust be straight 
in order to allow of a perfect expansion of the 
steam and a eulli listribution if the stic 
through gut. ends of f is nz; 

beveled, as show is tig. i to cr responsi 
wi:') the tiriphery; if its line-wheel. The 
frarief around tie : ; lit-wheel is so e ii 
structed that, the i, xer eit is of thic inzai's 

showing the inauller of fix 

nozzles in the lire - 

are situated so as to nearly touch each other, 55 
thereby causing the steam or gas to flow upon 
the turbine-wheel in one continuous ring or 
zone around the entire circumference of the 
bucket-wheel. It will be understood that by 
the steam flowing upon the turbine - wheel 
rin in one continuous ring a much better ef 
ficiency is attained and the lisadvantages 
which always arise by the different single 
Steaim-jets reacting ag 
tirely avoided. This advantage can only be 
attained when the nozzles have a rectangular 
discharge or expansion section throughout. 
In event of the expansion part c of the noz 
zle having a E. section the continuity of 
the steanu-ring will be broken at the points 
where the cylindri'al walls contact, and the 
several steal-jets would then react, upon 
each other, so that their directions of flow 
would lot be exactly parallel to each other 
and the bucket-spaces would not be properly 
filled. 

In order to ?ix the nozzles in the framef, 
they are provided with loses or flange-pieces 
d on both sites, as Inay be seen from the end 
views on the right-hand side of Figs. 2 and 3. 
in the fralief holes for receiving the nozzles 
are provide, the diameter (if which corre 
sponds in the upper part exactly to the di 
aneter of the part at of the ozzle. In the 
lower part, the section of the holes corresponds 
to a cross-sectici tire tigh the tozzles and 
the flanges (l, Fig. 4. At the user end the 
dianister of the holes is enlarget to receive 
the retaining evices i' its 7. In 1mount 
ing the ozzi's in place they are inserted 
irot i e inside of the ring into the holes un 
ti ta' anges d abut the faces d', Fig. 4, after 
which they are secured it place by the nuts 
ty. The titler liai tei (st each nut, corre 
st his is the lia: eter oil the upper end of a 
hole in the frame f. By rotating the nut the 
lower elge thereof will but the laces g’, 
there's rigidly hilling the nozzle in the 
trane. By fixing the nozzies in the frame if 
in this way they can be taken out and re 
placed without disturbing the others or tak 
ing of the whole J. Zzle ing. A further ad 
vantage consists in the file hat the nozzles 
ca, he easily replace whily or in part. By 
: ) is irrage:heit it is ; it ille in after to 

ge i' in 
p:)ision ratio to seconcisci, having a lifer 
elt, cross-section ( , !" (ifferent for in or ratio of 

against each other are en 

...Act (st in zai's having one ex 
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expansion-as, for example, where it is de 
sired to use stealin orgas of different pressure. 

It will be inderstood that the arrangement 
shown can be used for turbines operating on 
the total-injection plan as well as for tur 
bines operating on the partial-injection plan. 
Thus, for example, nozzles may be provided 
on one part of the franc only or R francs 
may be provide with parts in which there 
are 9 nozzles. 

In accordance with the provisions of the 
Patent Statutes I have described the prin ciple of operation of my invention, together 
with the apparat us which I now consider to 
represent E. best embodiment thereof; out. I 
desire to have it understood that the appa 
ratus shown is only illustrative and that the 
invention can be carried out by other means. 
What I claim as new, and desire to secure 

by letter's Patent of the United States, is 
1. it a stical ill (rgas ti rbine, the combina 

tion of a sucket-wheel and nozzle-frame, of 
nozzles fixel 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 
afel between these parts, substantially as 
(fescribe an or the purpose set forth. 

2. ln a steam or gas turbine, the combina 
tion of a bucket-wheel and a nozzle-fraine, 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 
at effbetween 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 forth. 

3. In an elastic-fluid turbine, the combina 
tion of a bucket-wheel, a nozzle-support which 
has the same curvature as the wheel and is 
provided with a number of openings arranged 
in the same plane, and detachable nozzles 
which are located in said openings and in 
close proximity so as to discharge the motive 
fluid in a solid jet. 

4. In an elastic-fluid turbine, the combina 
tion of a bucket-wheel, a nozzle-support hav 

8l. 1,806 

ing the same curvature as the wheel and pro 
vided with a in her of closely - associated 
openings which discharge the fluid in a solid 
coluinn, (let a clable nozzles located in saic 
CEE an intains for sei' ring the noz. zles in place. 

s 5. 5. In an elastic-fluid turbine, the combina 
tion of a bicket-wheel, a nozzle-support hav 
ing the still cirvature as the whesland pro 
vided with a number of closely-associated 
Openings, in Zzles localed in said openings 
which may be rein) waisle by moving them in 
the direction of their length, and individual 
devices for securing the nozzles in place 
which are s arrangel that one nozzle can be 
removed with it disturbing the other (t (others. 

6. In a elastic-fluid turbine, the combina 
tion of a bucket-wheel having peripheral buck 
ets, a nozzle - stipport, which surrounds this 
wheel and is in proxiility tiereto, nozzle-ri 
ceiving openings formed in the support whic: 
8C E. associated, and a plurality of noz 
zles located in said openings which are nearer' 
together at their inner than their outer ends, 
shoulders on the nozzles which determine 
their positions, and Ileans for securing the 
nozzles in place. 

7. In an elastic-fluid turbine, the combina 
tion of a bucket-wheel, a nozzle-support, and 
a.E. ty of closely-associated and individ ally-removable nozzles which discharge fluid 
to the wheel in 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 E. plurality of closely-associated detachable noz 
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85 
zles which discharge fluid to the wheel in the 
form of a solid jet, the said nozzles being alike 
in form, and means for securing the severai nozzles to the support, 
In testimony whereof. I have signed my 

name to this specification in the presence of 
two subscribing witnesses, 

JOHANN STUMPF. 
Witnesses: - 

WoLDEMAR HAUPT, 
HENRY HASPER. 
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