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UNITED STATES PATENT OFFICE.

'EDUARD LEPPIK, OF WARSAW,

RUSSIA.

CENTRIFUGAL STEAM AND WATER SEPARATOR.

SPECIFICATION formmg pa,rt of Letters Patent No. 608,463, dated August 2, 1898

ﬂpphmtmn filed June 15 1897, Serial No. 640,876,

(No model) “Paténted in France December 18, 1896, No. 262,812; in

Bolgium December 18, 1896, No, 125,247 ; in England Dccember 20, 1896, No, 29,339, and in Austria December 7, 1897,

No, 47,/5,274.

7o all whom Lt may CONCerm:

Beit known that I, EDUARD LEPPIK a sub-

ject of the Emperm of Russia, 1esu:hnfr_ at
Warsaw, Poland, in the Empne of Russia, -
have invented certain new and useful Im-
provements in Centrifugal Separators of Wa-
ter Particles from Stemn , (for which I have re-
ceived patents in France, No. 262,812, dated
December 18, 1896;

dated Deeembel 18 18963 in Austua No

47 /5,274, dated December 7 , 1897,and in Eng-

~land, No. 29,339, dated DeeemberQO, 1896,and
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for which applications were madein Germany

and Russia January 25, 1898, which are still
pending;) and I do hereby declare the follow-
ing to be a Tull, clear, and exact description of
the mventlon such as will enable others
skilled in the alt to which 1t appertains to
make and use the same.

The object of this invention is to provide

~an apparatus for eliminating the water par-
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Fig. 21is a vertical cross-section.

‘ticles from the steam during ts passage from
The steam is.

the boiler to the cylmdel
passed through a turbine fixed on the inner
part of the dl‘um, whereby the water parti-
cles contained in the steam will be eliminated
in consequence of the centrifugal tendency
caused by the turbine. The eliminated wa-
ter particles are conducted back through a
tube into the water of the boiler, whﬂe the
dry steam is led away through a seeo_nd tube

1nto the c¢ylinders of the engine.

In the accompanying drawings, Kigure 1 is
a side elevation of the centrifugal separator.
Kig. 3 is a
plan of Fig. 2.

S, Fig. 2. FI'D‘ 5 shows the a,ppm&tus Wlthm

| the dome of a 1ocomotwe

4.0
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The centrifugal separator consists of a con-
ical drum A, Figs. 1, 2, and 5, which is par-
tially closed at the top by the ring B. Fixed
rigidly to the ring B is the turbine C, extend-

ing down into the drum A. The bottom of

turbme C is closed by the imperforate plate.

C'. The drum A is terminated below by a

helical bottom D, which descends gradually
toward a pipe E. Thus this pipe K extends
from the lowest part of the bottom DI into
the boiler, and therein, by means of attaching-
straps a, 1t earries the vessel I, Figs. 1, 2, and

in Belmum No 125 247, |

I‘10* 418 a view :.:Llonn Iine R

§

| the engine-cylinder.

_5. ]]ntelmn‘ the drum thloun‘h the bottoml

D a pipe F is provided, carrying at its up-
per extremity the conical surface K. This
surface K is perforated by a series of open-
ings 0. 'The conical surface K terminates
before reaching the vertical walls of drum
A, whereby the channel p is formed, Figs. 1
:-:Lnd 2.

55

Between the wall Of the drum A and the

tube F extends the vertical wall N, dividing

the spaceincluded between drum A and tube

F into two parts and cutting the orifice of
the pipe H. . The tube F is either cut away

smoothly outsu:le of the bottom D-or enters a
box I, which is provided with a flange m m,

60

according to the position of the 1eﬂ‘ulat01-_ .

head in the smoke- chamber or in the steam-
dome, Figs. 1,2, and 5. If the regulator-head
18 plaeed in the steam- dome, the box I will be
fastened to the regulator-head by means of
the fl
is inclosed within the steam-dome. The tube
K extends into the water of the boiler.
The operation of the apparatus is as fol-
lows: If the regulator-head of the steam-en-
gine 1is’ opened—that is to say, if steam is
allowed to enter the cylinder—the pressure of
the steam within the apparatus will be slightly
less than the pressure within the boiler. Con-
sequentlythe steam flows through the turbine
C into the drum A, while the water of the
boiler ascends to a certain height within the
pipe E-——that is to say, the water ascends in
pipe E until the weight of the water column
equals the difference between the pressures
within the boiler and the apparatus. Asthe
turbine C is immovable and is closed at its
bottom by the imperforate plate C', the steam
flowing through the turbine-channels moves
in a tangential direction toward the circums-
ference of the drum, whereby the centrifugal

force takes effect on the particles of the steam.

The centrifugal force produces in the water
particles the tendency to describe circles as
large as possible, whereby the water is col-
lected on the walls of the drum A, while the
lighter steam acquires a rotatory motionin the
middle partof the drum., Thence the steam
in & dry state passes through the tube If to

anges m m, So that the whole apparatus
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Further, the eliminated 100
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it bles that might by any possibility enter the |
cocserpipe EoArom below, there ave ‘provided near |
wooti o the upperedge of the conical surface Ik round |
S epenings o, wher eby said: stedmﬂbubbles can
%rp:ass into the upper part of the dome, =+
o Qwing to the s faet that the. ehamlel p is |
SHEE R 1‘}“1‘01"& or less obstructed by downflowing water, i
i the steam-bubbles: aseending thmw‘fh pipe Eié;i
o will naturally pass mw the mu'a ulm spfme be-'ié-%i';

8 filow the openings o. s | | |
eI the regulator 1s: 1eversed the W u;er wﬂlzf
S :.-_é-?ffié};:;;5.-1:11101?6_1113011 fall or _11.5(3-111_.111_@_ptpeL “theap-
oo o paratug always working ineproportion to the
o steam i consumption, for with -the increase of -
SRR the volume of steam admitted tothe eylinder j
oo the veloeity of the steam passing through the
o turbine is increased, as 1s-also the rotatory .
oo flow through the drum, ory ina word, ‘i;he @p-éﬁ 8
- cration of the &ppmatus is aceelerated. . _
S ~The turbine must be construeted of sufﬁ_z_=
*-«e-z=-z-;z-vmnt capacity to: pravlde for the: nm"mmumf;'

. :: Qﬂ

3@
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<1 owater particles are caused by the combined:
- effect of the weight and theircentrifugal tend- |
coononeney to colleet on the lower part of the bot+ |
BEEE iif?ff*fstom D, where by passing through the channel | exceed thirty-five meters per second.:
5 pit fows on the inclined surface of the bot-
conrtome D toward the plpe E fmd 1eturns ther(,b}
nlto the boiler. o
s Thewessel L COHSISTJIH” @E & {33 1111(11 waﬁ;%i;-f
| :"=*—-i-=;fevessel open at the. top and with an imperfo- |
rate bottom, is provided for the purpose ot
coopreventing thn, ascent of ‘steam- bubhles from |
coaientering the pipe Bofrom below.:
o objeet the upperedge of vessel D is extendedif
- above the lower ext,r(,mltv of the pipe K. =
To facilitate the escape of any steam- b:alb-; 1 RENE
?ceusmtmfr of 'a drum arranged within the
boiler, smd drumbeing closed pm*tmllyabwe

: '---f*f;is;f-;zi;ru.ecenmnnptmn of steam:in a unit of time.:’
- Sinece the weight of the eolumn of w,&tw in| .

the pipe K equa,hzes the difference in pres-
surc in the boilerand in the drum A, the bot-
tom of this drum should not be placed less

- With this |
| Telaim as new, and desu*e to sewre by Lettem

1 Patent, 18— 55

| than sixtycentimetersabovethe highestlevel 0
of the water in the boiler in the case where
“the veloeity of the :steam -outilow: doe% nob o
Kor-45-
| the same reason should a greater: Velemty be .

attained the appamms shmﬂd l)e plmed pm-—

| portionately higher.
The appmams dﬁea ntt reqmre zmy attend-ef
ance, as none of its parts are movable andas. 50 -
| it is not-subjected to a pressure.g weﬂtev ﬂmn

one-eighteenth of an. atmaspher& b T

szmrr thus deseribed my mventlon W'llﬂtf?ff}igg;}gz:

A Separator of W.fs,tel pm*tldes fmm stea,n1e;;;:-s._=;a_=;:

by an. %ﬂmﬂa}:_ ring earrying a fixed turbmne. .

1-open above and @10&:9(1 below, said dram. be- (
~{ing further provided with a helical bettom.
adapted to drain-the water separated: toward
a drain-orifice therein, and:a drain-pipe open:.
at bc;riah;sendsezm{lnexteznsdzing: into the waterof
theboilerand provided atits lowest extremity 65 -
pawith asvessel adapted to retard. as much as:
;p'@ssible the entrance of -bubbles-into the.
drain-pipe, and of an eduction-pipe extend-
ing into the said drum and provided at its:
~upper end with a. conical: eap pierced with 7o:
Toles adapted to.allow for the. escape of any.
aseending steam-bubbles, and of a vertical
eircular: pmrhtmn inclosing the holes afore- .

ald and cutting the: Sfud {11&111—01‘15‘1@@ %ub-«;é;é;;iisfi
;;Stantmllv as: desembed ST _

In testimony that I clmm the fm'emmrr as
m y invention L have signed myname in. pves-u;-.;.:s:;..,-s.-
| ence of two subswlbz_nw witnesses. -

EDUARD LEPPLH [ ]
YVltnesses

KERNST I'RANZ V. PODISY,
KEJETON VLODOWSKI.
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