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To all whom it may concern:

Be 1t known that 1, AvausTE CAMi_LLE Ep- |
MOND RATEAU, a citizen of the Republic of

France, residing at Paris, France, have 1in-

vented a new and useful Improvement in |
Pumping Apparatus, of ‘which the following |

- 1s a specification.
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The growing employment of -_centrifug'al

pumps for pumping to a great height either

in installations for working mines or in in-
dustrial installations for any purpose has led
me to Invent an arrangement of pumping ap-
paratus which allows the centrifugal pump to
be directly driven by a steam-turbine.. The

difficulty met with in this type of apparatus.

is to make the centrifugal pump deliver in
good quantities. 1Itisnecessary for this pur-

- pose when the height exceeds certain limits

to be able to feed the

centrifugal pump.

1 therefore place two pumps upon the

~same shaft, the main one and an accessory

driven by the steam-turbine.
cases 1t 1S necessary to provide means for con- |
densing the steam in the turbine, the system

feed-pump, the two pumps being directly
As In many

is rendered complete by the addition of an

- eJecto-condenser, which is fed with the liquid
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to be raised. Lastly, the novel machine is

itseltf governed in a manner which forms part

of the invention. @ o |
The nature and scope of my invention will

be more fully understood from the following |

description, taken in connection with the ac-
companying drawings, forming part hereof,
1n which—- | , -
Figures 1 and 1* show a partial longitudinal
section of the pumping apparatus.

view, on a larger scale, showing the arrange-
ment for governing by the inlet of steam.

1 1s the turbine, provided with one or more
moving wheels. | -

2 1s the inlet for the steam, which passes
intothe obturator, which will be mentioned
ater. S |

3 1s the exhaust-outlet, the steam passing
into the ejecto-condenser. R .

4 18 the turbine-shaft extending beyond the
casing., IR

1c _ Figs. 2
and 2* show a plan view. Fig. 3 isa sectional

- 22 is the propellerof the

L

. 5 1s the b_ea,r"i.ngfor the shaft. .
6 18 the shaft extending beyond the bearing
upon which the pumps are mounted.

- T'is the stuffing-box of the pump-inlet.
8 1s.the propeller of the main pump.
‘918 the casing, into which the water passes
on its way to the port of the propeller 8.

- 10 1s the port of theinlet of the propeller 8.
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- 11 is the delivery-chamber receiving water .

at the outlet from the propeller 8.

12 1s the flange of the outlet-pipe of the de-

livery-chamber.

14 and 15 are the
13 18.

16 18 the casing containing the water pass-

‘ing to the ports 14 and 15 of the feed-pump.

17 is the delivery-chamber, which receives
the water at the outlet from the propeller
13 13.

6o

13 13 represent the propeller of the feed- -
pump provided with two sets of ports.”
ports of the propeller

18 is the flange of the pipe leading from the

4

delivery-chamber 17. -
19 1is the pipe conveying the water passing
from the feed-pump to the main pump.
20 1s the inlet-pipe for the water into the
interior of the casing 9 of the main pump.
21 18 the inlet-suction orifice of the feed-
pump, which draws water into the casing 16.
pump intended to
supply the ejecto-condenser. = -

23 1s the port of the pump feeding the ejecto-
condenser and which obtains its water-supply

from the casing 16. o -
24 1s the delivery-chamber, receiving wa-
ter at the outlet from the propeller 29.

25 13 the flange of the pipe from the deliv-
ery-chamber 24. L

26 is the delivery-pipe of the pump féeding'
the ejecto-condenser and leading to the suc- -
e

tion-pipe of the ejecto-condenser.
27istheinlet-pipe into the ejecto-condenser.
- 28 1s the ejecto-condenser. _ |
29 1s the outlet-orifice for the water of con-
densation from the ejecto-condenser. =
30 is the pipe leading the water at the out-
let from the ejecto-condenser into the casing
16 of the feed-pump. ' o

- 31 1s the flange of the inlet-pipe for the
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water from the ejecto-condenser into the cas-

ing 16.

32 1s the centrifugal tem keyed to the end
of the shaft of the steam-turbine.

33 1s the delivery-tube for the air coming
from the fan 32 and passing into the appa-
ratus governing the speed.

34 is a flexible membrane governing the
obturator-rod placed at the steam-inlet.

35 is a counter-spring for regulating the
flexible membrane 34.

36 is the obturator, provided with passages

placed at-the steam- inlet.
37 is a valve governed by a hand-wheel,

which can interrupt communication with the
steam- -1nlet tube 2.

38 18 the casing containing the steam-ob-
turator.

39 is the outlet-orifice for the steam after
passing through the obturator.
40 is the pipe leading the steam into the

turbine after its. passage through the obtu-
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rator.

41 1s a frame common both to the turbine
and the pumpes.

42 is the orifice putting the flexible mem-
brane into communication with the outer air.
43, Fig. 4, is a pipe connecting together

the upper portion of the casing inclosing the

flexible membrane 34 and the main delivery-
pipe 12 of the pump.

44 1s the end of the pipe 43, passing into
the pump-delivery and terminating in-an open
tube.

Working of the apparatus.—The turbine 1s

driven by means of steam passing through

the inlet-pipe 2. The pipe 21s directly closed

As soon as the sald valve 1s
open steam passes through an obturator pro-
Vlded with passages. The method of oovern-
ing said obturator will be explamed later.

1t then passes to the steam- turbme., expands
in the different wheels composing it, (the tur-
bine may, however, be composed of a single
moving wheel,) and at its outlet from the tur-
bine passes through the connecting-pipe 3,
which leads to the ejecto-condenser. The tur-

bine-shatt after having traversed the bearing 5

passes directly to the pumps. The pumps are
formed of the main pump, the propeller 8 of
which sucks water into the casing 9 and forces
1t into the delivery-chamber 11.
which fills the casing 9 is derived from the two-
passage feed-pump 13 13. 1t 1s the sald sec-

ond pump which takes water directly through

the suction-orifice 21 from the reservoir:con-
taining the water. The two-passage pump 13
13 is capable of sucking at a distance of several
meters. It forces the liquid under a differing
head, dependent upon the dimensions of the
pump 8. It 1s almost entirely upon the latter

~pump that the height to which the water is

pumped depends. The water from the two-

by means of a needle-valve 37, actuated by a
“hand-wheel.

The water:
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passage pump 13 13 is collected by the deliv- 65

ery-chamber 17, passes out thl()uﬂh 15, and
passes thr ounh the pipe 19 mto the suetion-
pipe 20 of the main pump. The mamn pump
has a propeller 8 of relatively small width or
caliber, and the diameter of the propeller 81s
relatively larger than the diameter of the pro-
peller of the feed- pump 13, the caliber of
which feed-pump propeller being relatively
larger than the caliber of the pm]mllm S of
the main pump. At its passage out of the
main pump the water passes into the deliv-

ery-column through the pipe 12.

It desired, the outlet to the condenser may
adjoin the steam-turbine. For this object the

- turbine is provided with an ejecto-condenser

28. which is fed under pressurc by a small
centrifugal pump 22, placed at the end of the
shaft. The said centrifugal pump takes water
from the portion of the suction-chamber {6
which feeds the passages 15 of the feed-pump.
The water which passes out from the small
centrifugal pump, through the delivery-cham-

ber 24, and the pipe provided with the {lange

25 passes through the pipe 26 into the ejecto-
coridenser. The water causes the steam pass-
ing out from the turbine to be condensed, and
the whole of the steam and the water of con-
densation returns through the pipe 30 and the
pipe provided with the flange 31 into that por-
tion of the sucking-chamber 16 which feeds
the pump-port 14 of the feed-pump. It will
beseen that in this arrangement a fraction of
the suction-water serves for the condensation.
The water is derived from the main eircuit of
the liquid which passes from the sucetion-orifice
91 to the last delivery-pipe provided with the
flange 12. The advantage of this arrange-
ment consists in allowing Lhe condensation of
the steam ot the turbine to orcatly inerease
its useful effect by means of a small supple-
mentary expenditure of mechanical worlk.
Mounting the three pumps upon the same
shaft which 1s directly driven by a steam-tur-

bine allows a compact and eflicient assemblage -

to be formed. The centrifugal pumps may
be made to profit by the great speeds which
steam-turbinesallow of, and thus consequently
obtain great elev: 1131011@ which have not hith-
erto been possible to Obmm with this class of
apparatus.

The speed of the turbine may be reg ulaim]
in two different ways. It may be governec
by acting directly upon the obturator placec
in the path of the inlet-steam. In 1ts passage
out through the valve 37 the steam traverses
the casing 38, which surrounds the obturator
36. The latter carries a v ev tical rod which
adjoins a flexible memln ane 34, halanced by a
counter-regulating spring 85. One means of
ogoverning consists in keying upon the shaft
of the turbine the centrifugal fan 32. Thear
drawn by this fan passes through the pipe 35
to the upper portion of the membrane 3.
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“When the speed increases, the membrane
- causes the obturator to descend by drawing |

with it the obturator-rod and tends to strangle
the steam-inlet orifice.

- of the'speed. One may, moreover, by means

10

- sire to secure by Letters Patent, i , .
1. Ina pumping apparatus of the character |

of the counter-spring alter the speed of the

system within fairly large limits. The proc-
ess allows, therefore, the centrifugal pump to
pump to varying heights.

L3

‘to which the water is pumped. |

- Having thus described the nature and object
of my invention, what I claim as new, and de-

— ek

- described, a steam-turbine and its shaft, a

20

- gal pump arranged on the turbine-shaft and
adapted to force water from the chamber of.

30

main centrifugal pump of high pressure lo-

cated npon the turbine-shaft and driven there-
by, a centrifugal feed-pump of low pressure

-also located upon the turbine-shaft and driven

thereby to constitute a means for forcing wa-
ter into the chamber of the main pump, an
ejecto-condenser arranged to receive the ex-
haust from the turbine, an auxiliary centrifu-

the feed-pump into and through the ejecto-
condenser, and a discharge from said ejecto-
condenser leading directly to the chamber of

~ the feed-pump. = .
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2. Ina pumping apparatus, a shaft, a steam-
turbine arranged on said shaft and adapted to
drive the same at a high rate of speed, a high-

pressure centrifugal pump located on said
shaft and traveling at the same rate of speed,

said pump having a propeller of relatively
small caliber and large diameter, a low-pres-

sure centrifugal pump located on said shaft |

and traveling at the same rate of speed as the
high-pressure pump, said low-pressure pump
having a propeller of relatively larger caliber
and relatively smaller diameter than the cali-

ber and diameter of the propeller of the main | -

pump, a source of fluid-supply discharging
into the chamber of the low-pressure pump,

and a direct discharge from the low-pressure |

- This method of gov-
erning is thus very sensitive, for the pressure:
of air drawn by the fan increases as the square

The method of
governing just indicated is for governing
speed, and consequently it alters the elevation

‘witnesses. | __ ,
. AUGTSTE CAMILLE EDMOND RATEAU.

to the *high—-'pressure pump, co'n'stitu';ing the
sole source of supply for said high-pressure

pump. - .

3. Inapumping apparatus, a shaft, a steam-

3
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turbine arranged on said shaftand adapted to

drive the same at a high rate of speed, a high-

pressure centrifugal pump having a relatively

small caliber and large diameter located on

sald shaft and traveling at the same rate of

speed, a low-pressure centrifugal pump hav-

Ing a relatively large caliber and small diam-

eter located on said shaft and traveling at the
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same rate of speed as the high-pressure pump,

a source of fluid-supply discharging into the

chamber of the low-pressure pump, and a di--
rect discharge from the low-pressure to the
high-pressure pump, and constituting the sole

source of supply for said high-pressure pump,
in combination with a valve controlling the

Inlet of steam to the turbine and a centrifugal
| tan secured to and traveling with the turbine-

shaft, said fan arranged to control the steam-
inlet valve of the turbine.’ o
4. Ina pumping apparatus of the character

and a shaft driven at a high rate of speed di-
rectly by said turbine, with a high-pressure

single-way centrifugal pump having a rela-

tively large diameter and small caliber and a
low-pressure two-way centrifugal pump hav-
ing arelatively small diameter and large cali-

“ber, both pumps located on and driven at the .
same rate of speed by said shaft, a source of

fluid-supply from which said low - pressure
pump sucks the fluid through both its ways,

‘a chamber into which both ways of the low-
‘pressure pump discharges, and a connection
‘between said discharge-chamber and the inlet-

described, the combination of a steam-turbine -
75
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chamber of the high-pressure pump, said con-- -

nection constituting J
supply for the high-pressure pump. -

In- testimony whereof I have signed this
specification in the presence of two subscribing

Witnesses: L
Paur pE MERTSAL,
Epwarp P. MacLeawn.

the sole source of fluid-
| oo
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