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To ull whom i niay coreern:

Be it known that I, Max Fag BERLEIN, mtlzen of

Cthe Empire of Gernany, restding in New York, bor-
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& the shailt of the sad, and e the casing of a

ough of Manbattan, in the couniy and State of New
York, have invented eertain new and useful Improve-
prents i Purbines, of which (ho following isa appmfl(‘q,—
LIon,

This tnvention relates (0 improvements in radial in-
ward-llow reaction turbines and is intended to equalize
the different pressares ot any woment in the spaces
hetween
heads of the turbine. |

Fne radial mward-flow reaction turbines a cerlain
(]lldﬂll!} of waler. passeg through the narrow annular
bpa{*m belwoeen  the  crrewnder ential flanges of the

runner and the casing of the turbine into the spaces.

al both sides of (he runner between the runner and

casing, and produces thevehy uneven pressures on hotl

stles of the runner, whereby an end thrust on Lhe

shaft s created.

The uh]m( of {his invention is 1o ohviate Ihow un-

even pressares uxd to minimize the pressure on the
Lhrusi-heartng, =0 as fo prevent the heating and bur n-
ing of the. latter; and for this purpose the invention
consists of o radial inward-llow reaction ‘turbine in
which the runner-vanes ave provided with transverse
apenings or channels in their outer ends hy whicl
the walor can freely pass from the space located be-
tween the runmer-bottom and the head of the tarbine
al. one stde.of the ranner to the spaco hotwedn the-
runner and casing al the epposite side of the runner.

In the accompanying drawings, Figure | represents
o verbical central section of a borizontal radial inward-

flow reaction furbine with my improved runner, and
e, 2 is o section on Line

202, e, -l
Simifar letters of reference indieatoe i'lil‘l'i‘b"-pnmli'ug
parts en.the Lwi fioures. - -

Relerving (o the dra

-— el

WIngs, lupu-wnh he runner.
adial in-

ward-flow reaction turbine. The shaft ih rolafed e

| am!al&h* journad-bearings and provided at one end with

a thrast-beaving o Tor taking up the thrust exerted by

the runner on s =iwaf(.  The hub of (he runner 1s

“koyed toan colarged zection of the ulml't b, atel the
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weh or-hottom of the runner provided near the H]l-.lH
with inclined openings or channels o (hrough . which

the water passes [ronr (he Rpaee hotween the runner

and {he onter head of the casing to the sue Liom- puw {f.

Between the runner ¢ and thio head nf_ the casing ¢

are formed anuubu spaces; a larger space e at ond side
and o cmadlor space ¢! at the opposite side. . The water

which passes aronnd the cireamferentind lange of the

the runner-crowns and ‘inclosing casing or

. 1n the chambeoers.

m.ﬂ_—__-_____'_._._;__‘l

‘s shafi,
the runner-shaft and forming annular spaces bofwoeen the
runner and casing at both wides of the runner,

% BN HAYY -.r=-'1u~1l mw.

' runner into the smaller space ¢! passes through the
- narrow space that is formed between the casing and

the inner edge of the runner into the suction-pipe,

while the water which passes into the opposite space

¢ passes through the inclined openings o in the runner-
hottomn. Owing to the difference in the size of the
spaces or chambers and their arrangement, to the dif-
ference in the leakage, and to the difference in the

centrifugal action of the water in the twe chambers,
it is impossible in practice to have a uniform pressure

pressure on the runner axially of the shaft in one or the
other direction wher vbv an end-thrust is created.

- For equalizing the pressure in the spaces ¢ and e,
the vanes f of the runner are provided with transverse
channels f' near their outer ends as shown in Fig. 2,
which chanuels are cither bored into the vanes or
formed by coring the same before casting. These

transverse channels permit the water to pass from the
space ¢ into the space. ¢!, so that an equilibrivm of

pressure 1n the spaces e, ¢! 18 obtiined and the axial

pressure of the runnershaft on the thrust-bearing
almost vnlu*vlv obviated and thereby the heating up.

ol . the thrust-bearing vl&‘{tn ely provented.
As all the vanes are provided with transverse chan-

nels, and as 1]1{11*0113; 2 large numbér of connections.

hatweoen the spaces e, ¢! in addilion to the inclined

channels ¢, are supplied, the pressures in the spaces

¢, e¢bare equalized; so that a more unifornmy motion of

the runner, without pressure on the thrust-bearing, is
ahtamned: |

‘Having thus deseribed my invention,
new and desire to secure by Letters Patent:
1. In a turbine, the combination, with the runner

I claim as

hefween i rmanuoer-crown
the vanes of
channels . in

annular spaces of unegual size
and casing at oppoexite sidex of the ruanner,
The runner being provided with transverse

Ihl‘fl* oufer ends tor egunliging the pressute in e anoular

""-Ih“’{“'\ :
2. In o iulhmv the combination, with the runner and
of n casing surroanding. the ranpos-crown and

hottom - heing provided with incelined outlet-channels. and
the vanes of the vuanner wilh transverse channels near
t'mn anifer ends for vquaiminw the pressure in the anunnlar
S|HLCON hetween {he runuer- {_ln‘ﬂ noand ecasing at opposile
qi{lﬂh af The ranner, -

“In festimony, that 1 claim the fovegoing as my inventlon,

nanie in plﬁvnw of two sithsceribing

T

ritnesses, L L -
MAX ITAFNDIERLEIN,

Wil nossoes :
Patl GORPEL,
Hunuy J. .'hnmmwn
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angd
-ronner-shaft, of a eaxing incloging the runner and formmg

the runaoer-
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