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““The present mventmn relates to elastlc

-ﬁuld turbines.

"In'the operation of elastic ﬂuld tulbmes,

,11qu1d partlcles are formed in the elastic fluid .
in the lower ‘pressure stages of the machine

due to condensation, the particles being water
in the case of a steam turbine. The presence

.of such particles is objectionable in that the

particles cause wearing away and cutting of

‘the buckets and also affect adversely the effi-

ciency.of the machine. - .
The object of my invention is to prowde an

~ improved construction and. arrangement for

&

f o)
)

30

40

60

‘separating liquid particles’ from 'the. elastic
s fluid as it flows through the turbine and for

discharging such particles from the turbine.

According to my invention, I prov1de
means for sub]ectm«r the stream. of elastic
fluid to one or more gradual or sharp deflec-

‘tions whereby the liquid particles are sepa-

rated from the stream due to their greater in-
ertia which is caused by their higher specific
weight, and in connection with such means I:
prov1de collecting surfaces and conduits for

5 collecting the l1qu1d particles and. dlscharg-

ing them from the machine. Tn carrying out

‘my invention, T may separate ‘the particles
from all the elastic fluid or from only -the

outer or peripheral portion of the elastic fluid,

it being known that the major portion of the
liquid particles formed iri ‘the elastic fluid -

flowing through the turbine are found in the.

radially outer strataof the elastic fluid.

Tor a better understandmg of what I be-

lieve to. be novel and my invention; attention -

is directed to the following descrlptlon and
the claims appended‘thereto. -

Referring to the drawings, Flg lisa Ton-
gitudinal section through a portion of an

, elastle fluid turbine embodying my invention, -

and Fig. 2 is a modification of the arrange- .
ment shown in Fig. 1.

Referring to Flg 1,3 and 4 des1gnate' two
bucket wheels of an elastic fluid turbine which
are secured to ‘a rotating shaft, the latter not

being shown in the drawmgs 5 represents a -

dlaphragm secured to the outer casing 6 of
the turbine and positioned between the bucket

wheels 8 and 4 so that the stream leaving -
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bucket wheels 3is plopelly gulded to the
next bucket wheel 4. -

"The construction so far described may’ be
taken as typlca,l of any- klnd of elastlc ﬂmd

“turbine.
My'i iny ention, as shown in Flg 1 comprlses ’

‘the provision of an intercepting Wall 7,1n the
present instance shown as formingan mtegral

part of the body 8 of the diaphragm 5. The -

wall 7 is so arranged with respect to the flow .
of ‘the. elastic" fluid leaving bucket wheel 3

that it-causes a gradual -deflection of this

fluid with respect to its normal path through .

the turbine. "A part of’ the heavier particles

impinge on the wall 7, owing to their greater .
inertia, and are dlscharged into a groove 9-

which is connected to an annular chamber 10

in the outer casmg by means of one or more
-conduits 11.
In addition to the Wall 7Imay prov1de also
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a second wall 12, in the present instance -

‘shown-as a part of the outer casing 6. This

wall causes another more abrupt deflection of -

the stream of elastic fluid ‘to the effect that
the heavier particles thereof i impinge on’ said

~wall and are drained off through. passages’ 13'

leading to the annular chamber 10.

In the operation of the turbine the elastic -

fluid flowing " from bucket wheel 3-to dia-
phragm -5 is subjected ‘in space 14 formed
‘by said walls 7 and 12 to gradual and abrupt
-deflections. "
‘easily ‘to these- deﬁectlons, whereas' the. lig-

-uid particles: owing to their greater-inertia
maintain their direction of flow and are gath- :

‘ered at:-the collecting surfaces of walls 7 and
12 from where ‘they are dlscharged through

- the conduits 11 and 13 into chamber- 10.
"Thus it -will _be readily understood that the
“heavier particles are separated from the elas-

tic fluid while’ passing. throurrh said space of
_passage 14.°

Accordmg to Fig. 2,in w}uch Ihave shown
a ‘modification of my . mventlon, only the ex-

ternal part of the elastic fluid leaving - ‘the -

bucket wheels 3 is deflected as the liquid par-
ticles are gathered' mainly in said external
-portion due to the action of their centrifu-
‘gal force. 'For the accomplishment of this

purpose, I'provide a partition 15 located be- -
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The ' gaseous -particles follow
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tween the bucket wheels 16 and the dia-
phragm 17 whereby the stream of elastic fluid
is divided into two portions. The inner por-
tion of the stream is guided as smoothly as
possible from the bucket wheels 16 to the
diaphragm 17 in order to avoid friction losses
of the stream. The intercepting surface of

partition 15 is provided with a .groove 18
which is connected to a chamber 19 by suit-
.able ¢onduits 20..- In order to-obtaiit a higher:.
velocity of elasti¢' fluid in’ & radial. dir ection -

~ between partition 15 and the outer wall of
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the turbine casing I provide said partltlon
with a nozzle-like constricted portion 21.

The operation of this arrangement is simi-'
lar to that shown in Fig. 1. The liquid par-

ticles contained in the outer portion. of the
stream of elastic fluid impinge on. surraces
22 and 23 of the partition and the outer cas-
ing respectively from where they are :dis-

'charged to the annular chamber:19 through'

conduits 20 and 24 respectively. ‘When only

‘the outer portion of the stream of elastic
‘fluid is deflected and the heavier particles

thereof separated an advantage is gained

% in that the length of the turbine is 1educed
.and :the losses due to deflections are dlmm-

~ished.
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It will be reqdlly observed that wall 15

and the -outer caging in Fig. 2 define a pas-
_sage or space for separatmcr the heavier par-
. tlcles from the -elastic fluid and- for. con-
“veying the deflected’ portion of the elastic

fluid fo the succeeding stage of the turbine.
-In- accordance with the provisions .of the

_patent statutes I have described the prin-

ciple of operation of my invention, together
with the apparatus which T now con51der to

represent the best embodiment. thereof, but

T desire to have it. understood that the ap-

Vparatus shown. is only illustrative and that
the invention may be carried out by other

means.
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What T cla1m asnew. w.and desire to secure by

Letters Patent of the United States is:

1. An elastic fluid turbine comprising an

outer-casing provided with-an annular-cham- -
‘ber, a bucket wheel, a'diaphragm and means

for separating ‘heavier particles from the

means comprising a partition, an-inner wall
which is ‘integrally formed -with. said di-
aphragm and-an outer wall forming a part
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from said partition and outer wall into said
annular chamber.

2. An elastic fluid turbine comprising an
outer casing provided with an annular cham-
ber, a bucket wheel, a diaphragm and means
for. separating heavier particles  from the
elastic fluid passed through the turbine, said
means comprising a partition, an inner wall

“which is integrally formed with said dia-

phragm:and an -outer wall forming a part

.of the outer casing, said partition and inner

wall defining a smooth passage for the inner

“portion-ef the elastic fluid from the bucket

wheel to the diaphragm, said partition and

‘outer wall forming a passage for the outer

portion of -elastic fluid in which said elastic
fluid is subjected to gradual " and abru t
changes in its direction “of ﬂow whereb

»;heav1er particles contained in-said fluig 1m-
pinge on said partition and outer wall, said

partition being provided with a nozzle-like

constriction of cross sectional area.to the flow

of elastic fluid whereby it increases the veloc-

ity of said fluid, and means for discharging

said heavier partlcles into said annular cham-
ber.

3. An: elastic fluid . turbine comprlsmg a
bucket, wheel, a dmphravm, a wall therebe-
tween for deﬁeetmg at least a portion of elas-

tic fluid passed through ‘the turbine, means
includingthe wall for separatmo‘ the heavier
pfu‘tlcles froni the deflected portion of the

elastic fluid and discharging these particles,

and means . including’ the wall to define a

passage for conveying ‘the remainder of the
(deflected portion of the elastlc ﬂuld to the

succeeding stage.
4. An elastic fluid turbine comprising an

‘outer- casing, a bucket wheel, a diaphragm,

an inclined wall between. the bucket wheel

‘and the diaphragm for deflecting elastic fluid
‘passed through the turbine’ radlally outward,

whereby hquld particles contained in the
fluid impinge on the wall and the outer casing
respectively, means for discharging the par-

- ticles, said means including a groove defined
by the wall and passages in ‘the outer casing,

the wall and a portion of the outer casing de-
fining a passage for conveylnv elastlc fluid

elastic fluid passed through the turbine, said ;to the succeeding stage.

In Wltness Whereof I hdve hereunto set

HEINRICH REICH

‘my hand

of the outer casing, said partition and inner . \

wall defining a smooth passage for the inner
portion of the elastic fluid from the bucket
wheel to the diaphragm, said partition and
outer wall forming a passage for the outer
portion of elastic ﬂu1d in which said elastic

fluid 'is -subjected to gradual and abrupt

changes in its dlrectlon of flow whereby. the -

heav1er particles contained in said fluid im- -

means . for conveying said heavier pfutlcles

-pinge on said partltlon and outer wall, and S
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