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To all whony it Moy comeern:
Be it known that I, Josmany Stumer, a
subject of the King of Prussia, German Em-
.peror, and a resident of 27 Rankestrasse, Ber-
5 lin, 1
pire, haveinvented certain new and useful In-
. provements in Steam-Turbines, of which the
ollowing is an exset specification.
My invention relates to improvements in
1o steam or gas turbines, and more especially to
improvements in the construction of the in-
let-nozzle situated around the turbine-wheel
proper, and has for its purpose to, provide an
improved eonstraction by means of which
15 the velocity of the steam is converted into a
rotary motion with the manimum of waste or
loss of power.

One embodiment of my inventioh is repre-
sented in the sccompanying drawings, in
2¢ which— »

Figure 1 is & vertical section of part of the
inlet-nozzle and part of the turbive buckei~
wheel. figs 2 and 3 show the construetion
of the nozzles. Fig. 4 is a horizontal section

25 through a nozzle, showing the manuer of hix-

ing the nézzles in the frame.
ke ring by mesans of which the steam or
gas is led to the turbine-wheel proper con-
_sists, accordig to my invention, of single
30 nozzles which are arranged or combined so
as to form a ring surrquuding the turbine-
wheel., The nozzles consist of metal pipes ¢,
Figs. 2 and 3, pfovided with & contracied pas-
sage b, situated in about the middle thereof.
35 The steam enters thest nozzles in the direc-
7 tion of the arrow shown in Figs. 2 and 3 and
“passes through the narrow passage b, where-
upon it expands, whereby the energy of pres-
sure is converted into encrey of velocity, or
g0 vis vive. The nozzles arve fiest manufac
tured with a round eross-section throughout,
~as shown in Fig. 2, whereupon the Jower or
so-called “‘éxpunsion” part of the same i
compressed by suitable dies, sw that the
45 cross-section of this part beeomes » parallelo-
gram, as shown at ihe leftin Fig. 3. The ex-
pansion part of the nozzles must he straight
1n order to allow of a perlect expansion of the
steam and an equai distvibution of the sume
so throughout, '.l‘%w efids of Lhe nozzles are

boveled, »s shown In Fig, 1, to currespond
wit b the peviphery of the turbine-wheel, The

framse f around the tarbine-wheel s 20 con-
structed Ehat the bower ends of the nogzles

in the Kingdom of Prussia, German Em-

are situated so as to nearly touch each other,
thereby causing the steam or gas to flow upon
the turbine-wheel in one eontinuousring or
zone around the entire circumference of the
bucketswheel. It will be understood that by
the steam flowing upon the turbine - wheel
rim in one continuous ring a uch better ef-
ficlency is attained and the disadvantages
which always arise by the different single

35

6o

steam-jets reacting against cach other are en-

tirely avoided. This sdvantage can only be
aténined when the nozzles have a rectangular
discharge or .expansion section throughout.
In eveni of the expansion part ¢ of the noz-
zle having a mum} section the continuity of
the steam-ring will be broken at the points
whers the eylindrical walls contact, and the
several steam-jets would then react upon
each other, so that their divections of flow
would not be exactly paratlel to each other
and the bucket-spaces would not be properly
filled. !

In order to fix the nozzles in the frame f,
they are provided with noses or flange-pieces

d on both sides, as may be seen from the end

views on the right-hand side of Figs. 2 and 3.
{1 the frame f holes for receiving the nozzles
are provided, the diameter of which corre-
sponds in the upper part exactly to the di-
ameter of the part ¢ of the nozzle. In the
Jower pard thesectionof the holescorresponds
to n cross-section through the nozzles and
ghe Hanges d, Fig. 4. Al the upper end the
dimmeter of the holes is enlarged Lo receive
the refaining devices or nuts g. In mount-
ing the nozzles in place they are inserted
from {he jpside of the ring into the holes un-
til the Hanges d abut the faces d’, Fig. 4, alter
which they are secured i plce by the nuts
¢, The outer dinmeter of ench nut eorre-
sponds to the dinmeter of the upper eid of a
hole in the feame £ By rotating thenut the
lower. edee thereof will abut the {aces ¢,

therehiv vigidly holding the nezzle i the
frame. By fixing the nozzles in the frame f

in this way they can be taken out and re-
pluced without disturbing the others or tak-
ing off the whole noxzle-ving. - A further ad-
vantage consixts in the fact that the nozzles
can he casily replaced whally or in part.

thin wrrangement ib 1S 2 simple matter to

change Trom wset of nozzles having one ex-

papsion radio to a second seb having a Jiffer-
enb eross-section o different form or ratio of
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expansion—as, for example, where it is de-
sired to use steamn or gas of different pressure.
1t will be understood 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 exumple, nozzles may be provided
on oue part of the frame only or t‘{le frame
may be provided with parts in which there
are ne nozzles.

In accordanece with the provisions of the
Patent Statutes I have described the prin-
ciple of operation of my invention, together
with the apparatus which [ now consider to
represent t‘%u: best embodiment thereof: hut |
desire to have it understood that the appa-
ratus shown is only illustrative and that the
invention can be earried out by other means.

What I clain ws new, and desire to secure
by Letters Patent of the United States, is—

1 Inastean or gas tirbine, the combina-
tion of a bucket-whoel and g nozzle-frame, of
nozzles fixed in the frame, the said nozzles
comprising an inlet part having a round sec-
tion, a straight expangion part having a rec-
tangular section and a narrow passage situ-
ated between these parts, substantially as
deseribed and for the purpose set forth.

2. In asteam or gus turbine, the combina-
tion of o 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 expunsion part having a rec-
tangular seetion and a narrow passage situ-
ated between these parts, the nozzles being
situated so as Lo leave only a small wedge-
shaped part between the expansion part of
the same, substantially as described and for
the purpose sct forth. : :

3. In an elastic-fluid turbine, the combina-
Ltionof 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-
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ing the same curvature as the wheel and pro-
vided with a nunber of closely - nssociated
openings which discharge the fuid in a solid
cohunn, detachable nozzles located in s
«)]pvnings, and neans lor securing the nog
zles in place.

n
o

5. Inan elastic-tuid turbine, the combina-

tion of a bucket-wheel, n nozzle-support hav-
ing the saine curvature us the wheol and pro-
vided with a number of closely - associated
openings, nozzles localed in said openings
which may be removable by moving them in
the direetion of their length, and individual
devices for securing the nozzles in place
which are so arranged that one nozzle ean be
removed without disturbing the other o
others.

6. In anclastie-uid turbine, the combina-
tionof abucket-wheel having peripheral buck-
ets, a nozzle-support which surrounds tle.
wheel and is in proximity thereto, nozzle-rc-
ceiving openings formed in the support whici:
are (-‘losel}y associated, and a plurality of noz-
zles located in said openingswhich are nearer
together at their inner than their outer ends,
shoulders on the nozzles which determine
their positions, and means for securing the
nozzles in place. '

7. Inan elastic-fluid turbine, the combina-
tion of a bucket-wheel, a nozzle-su port, and
aplurality of closely-associated and individs.:-
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 nozzle-sujl))

plurality of closely-associated detachablenoz-

ort, &
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zles which discharge fluid to the wheel in the -

formof a solid jet, the sajd nozzles being alike
i form, and means for securing the several
nozzles to the support. ’ ‘
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. S
JOHANN STUMPF.
Witnesses: A
WoLpemar Hauer, '
HEeNRY HaSPER.
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