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To all whom it may concerr.:

] illustrating the passages connecting the tur-

Be it known that I, AUGUSTE CAMILLE ED-

Heretofore as a general rule centrifugal
pumps have been used solely for lifting the
ligquid or fluid to moderate heights. It is,

however, possible to apply such pumps for

lifting to great heights. To accomplish this

- under e
tain number of centrifugal turbines, through

20

icient mechanical conditions, & cer-

which the current of liguid or fluid succes-

~ sively passes, must be connected in series,

_50

2 is a plan view of the same. Fig. 31s an
end elevational view of the discharge end of
the pump. Fig. 4 is a transverse sectivnal |
view taken on the line A A of Fig. 1 and

bines fogether. Fig. 5isasectional viewillus-

MOND RATEAU, a citizen of the Republic of | trating in detail one of the turbines.  Fig. 6 55
France, residing at Paris, France, have. in- | is a sectional view illustrating in detail a
& vented certain new and useful Improvements | modified form of supporting the thrust upon
in Centrifugal Pumps, of which the follow- | the turbine-shaft, and Fig. 7 is a diagram-.
ing is a specification. . : [ matie view illustrating the construction of
My invention has relation to a system of | the front and rear disks of the turbine. = 6o
multicellular turbine centrifugal pumps ro--| Referring to the drawings, the pump is
16 tating within a case divided into ecompart- | made up of turbines 1, keyed side to side upon
 ments by aseries of transverse partitions, and | a common shaft 2. These turbines 1 are each
in such connection it relates to the arrange- | identical in construction with the others and
ment and construetion of such a pump. their mouths point in the same direction. 65

They turn in a eylindrical case made in two
parts 3 and 4, connected by a central joint.
“he eylinder is divided by.cireular partitions
or diaphragms 5, forming as many celis as
there are turbine-wheels. - The water enters jo
by the passage 7 and the cireular pocket3and

| passes successively through the turbines or

moving wheels, going from one to the other
by passages 9 in the diaphragms, which are

and the simplest manner of doing this is to-| of an inverted-U shape in section. It will 75
arrange all the turbines side by side upon | be understood that after the liquid has es-

25 the same shaft. In such an arrangement, | caped from the periphery of one of the tur-
however, two main difficulties are encoun- | bines 1 it moves away from the shaft in the
tered—namely, first, the apparatus must be | first branch of the U. Then having turned
so arranged that loss from churning and frie- | the edge of the fixed disk 61t comes back to- 3o
tion of the fluid in the passages of the pump ward the entrance of the next turbine, ap-

30 is not too great, and, secondly, extreme care | proaching the shaft by the other branch of
must be taken to prevent the longitudinal | the U. The two branches of the U passage
thrust upon the shaft, which when the fluaid | are of substantially equal area in cross-sec-
is forced to a great height is very great. | tion.” These passages 9 diverge slightly in the 33

The object of my present invention is to | direction of the movement of the liguid. The

35 provide a centrifugal turbine-pump of the | return-passage toward the entrance of the

" multicellular type, whereby the fluid may be | next turbine has fixed vanes 10, having a con-
raised to any height and wherein the afore- | cave inner side and a convex outer side, as
‘mentioned difficulties are avoided and the | illustrated in Fig. 4. These vanes extend go
mechanical efficiency of the pump is im- | substantially the entire length of the return- |
proved. '_ | passage from the upper bend to the eye or

The nature and scope of my invention will | opening leading to the next succeeding tur-
" be more fully understood from the following I bine in series. The object of these vanes is
description, taken in connection with the ac- | to divide the mass of fluid and to prevent the 95

~ companying drawings, forming' part hereof, | churning movement which it has on leaving

45 in which-— .. . -~ " ' the preceding wheel from increasing: in-pro-

- TFigure 1 is a longitudinal sectional view of | portion as the liquid approaches the shatt.

“a multicellular pump of seven turbines em- | The liquid thus passes from turbine to tur-
bodying main features of my invention. Fig. | bine and the pressure rises proportionally as 1co

it goes from one to the other. The last tur-
bine delivers it into an annular chamber 12,
from which it passes by a cone3 to the de-
livery-pipe. o |
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The diaphragms are surfaces of revolution | from the outer edge of the opening to the pe-

and are not divided in a diametrical plane.
T'hey are made 1n two circular parts 5 and 6,
between which are the vanes 10, cast in one
pilece with the part 5, the two parts 5 and 6
being put together by screws 31, asillustrated
in Ifigs. 1 and 4, which go through the vanes
10. The diaphragms are held in the cylin-
drical case by grooves into which they fit.
This method of construction allows as many
moving wheels as are necessary to obtain the
required pressure to be put on the shaft
while using the speed suitable to the motor
coupled to the shaft, and thus enables a pump
to be made suited to the work required to be
done by it. The first turbine 1 is first puton
the shaft and keyed toit. Next the first dia-
phragm, which is an easy fit, is slipped onto
the shaft. Then thesecond turbine is keyed
onto the shaft. Thenthesecond diaphragm is
slipped on, and so on until the last turbine is
put on. In this manuoer a series of wheels
keyed to the shaft alternately with unkeyed
diaphragms is obtained. The whole is then
put into the lower half of the outer cylin-

drical case of the pump as a cradle, the dia- |

phragms being properly placed in the grooves
made to receive them. The top half 4 of the
case can now be placed in position and fas-
tened to the lower half by the side bolts 14.

The ends of the casing of the pump consist
of a standard 15 on the right made in two

pieces, which contains the suction-pipe, and |

by a standard 16 on the left, which contains
the delivery-passage 12. The shaft works in
two wooden bearings 17 and 18. At the de-
livery side on the left the shaft does not pass
through the standard 16, which is closed by
a cover 19, while on the right the shaft passes
through the standard 15 by a stuffing-box 20,
through which water is passed by the pipe 21.

The diaphragms are made without a dia- -

metrical division in order to render them
stiffer and to prevent the water returning
from one turbine to the preceding one.  If
the grooves in which the diaphragms are put
are well made, the water can only return by
the very slight play on the shaft or between
the center of the turbines and the central part
of the disks 6 of the diaphragms. Inorderto
take 1t to pieces, there are provided screws
22, as shown in section, Fig. 1, which bear on
the diaphragms and act like screw-jacks to
raise the upper half of the eylindrical case
afterremoving the bolts which fasten it to the
lower half.

The vanes 11 of the moving turbines are
shown in IFig. 5. These are of the usual con-
struction, though there may be used two se-
ries of vanes, six long and six short.

The great difficulty, as previously stated,
in high-pressure pumps with multiple disks
1s to equalize the longitudinal thrusts on the
shaft. These thrusts may be balanced in the
following way: The vanes of the turbines are
cast with two disks. One, 23, Fig. 5, which

riphery of the turbine. The other, 24, which
is the back of the turbine, extends from the
center to a point nearer the axle than the
peripheral end of the vanes. Thus the di-
ameter D’ of the back 24, Fig. 1, is less than
the maximum diameter D? of the wheel.
vanes 11 have between the edge of the back
and their end a free edge, which moves with
a little play against the face of the disk 6.
In this way the pressure on the back exer-
cised by the liquid which is behind is less
than if the back was continued up to the pe-
riphery of the turbine, and the diameter D’
of this back can be so calculated that the pres-
sure of the liquid behind the back exactly or
very nearly balances the total pressure of

the liquid on the other face or front of the

turbine. In Fig. 7 there is illustrated in dia-
gram this feature of my invention. As there
shown the diameter D’ of the rear disk 24 is
smaller than the diameter D? of the disk 23,
carrying the wings of the turbine. When
the curved canal through which the water
passes in the vurbine- wheel is considered

in detail, it will be seen that the water en-

ters at the center and leaves at the periphery
and that the pressare of the water will stead-
1ly increase along this canal from the center
to the periphery of the wheel. The pressure
1s at a minimum at the pointm. Itis greater
at the point n and is at its maximum at the
point o, the outlet from the wings of the tur-
bine. If now a communication be made be-
tween the space to the rear of the back disk
24and one of the points of the canal through

which the water passes, the pressure at that

point of the canal will be the same as the point

| to the rear of the disk 24, from which com-

munication is made with the point of said
canal. Where the diameters D’ and D? are
equal, 1t will be evident that the pressure
upon the disk 24 will be equal to the pressure
of the water as it issues from the wheel.

The
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When, however, this diameter D' is smaller

than the diameter D?, the pressure on the disk
24 1s more feeble than the pressure of the wa-
ter at the exit from the wheel. In Fig. 7 the
pressure upon the disk 24 is equal to the pres-
sure of water at the point# in the canal. If
the diameter D’ be still further diminished,
the pressure upon the disk 24 would become
less. IHenceit will be readily understood that
by varying the proportions of the disk 24 the
pressure thereon may be correspondingly va-

ried, thus furnishing a means of varying the
It is thus-

forward pressure upon the wheel.
possible to accurately equalize the longitudi-
nal pressure or even to give it a certain value
in one or the other direction. Nevertheless
the calculation of this equilibrium cannot be

made with absolute exactness, and there is

often aresidual thrust on theshaft. Itis pos-
sible togetrid of thisresidual thrust by means
of a piston at the end of the shaft. This pis-
ton (shown at 25, Fig. 1) turns with little fric-

may be called the ““face” of the turbine, goes | tion, fitting with a little play the cylindrical
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“illustrated in Fig. 6.
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30

- geries of turbines arranged side by side upon
a common shaft, a diaphragm separating con-

35
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case26. One of the faces of the pistonisopen | series of turbines arranged side by side uﬁon
to the bottom of the delivery-pipe by the pipe | a common shaft,a series of disks al ternating

28 and the other face by a pipe 32 with some
other point in the body of the pump. There
can be found by trial the point in the body of |

the pump at which this second pipe must be

connected in order that the difference of pres- |
sure between the two faces of the piston may

cause the exact longitudinal equilibriom. A

simpler method is.to place this piston imme-

diately behind the end of the last turbine in-
stead of placing it at the end of the shaft, as
The method of opera-
tion remains the same. . In this modification
the piston is placed, as at 33, in the interior
of the body of the pump behind the last wheel
in series. A pipe 34 leads the water from the
exit to the rear of the piston. The piston has
a sleeve projecting along the shaft and turn-
ing in & bearing 39.

The cocks 29 for getting rid of air and the
funnel 30 for filling. the pump may be men-

tioned as accessory details. | :
The multicellular pump hereinabove de-
seribed may be used to pump liguids or gases

and, if desired, may be used as a centrifugal

ventilator. ~
Having thus desceribed the nature and ob-
jects of my present invention, what I claim as
new, and desire to secure by Letters Patent,
18— | |
1. In a pump of the character described, a

tiguous turbines, a U-shaped passage. formed
in each diaphragm and having a delivery and
a return branch of substantially the same
area in cross-section, and a series of fixed
vanes arranged in the return branch and each
of a length substantially equal to the dis-
tance from the bend of the U-shaped passage
to the eye or opening communicating with
the next succeeding turbine. in series.

2. In a pump of the character described, a
series of turbines arranged side by side upon
a common shaft, a diaphragm separating con-
tiguous turbines, a U-shaped passage formed
in the diaphragm and connecting the dis-
charge from one turbine with the inlet-open-
ing of the next succeeding turbine, and &
fixed vane having a concave inner side and

 a convex outer side extending in the dis-

55

charge branch of the U-shaped passage from

the bend of said passage to theinlet-opening..

3. In a pump of the character described, a
series of turbines arranged side by side upon
a, common shaft, a diaphragm separating con-

. tiguous turbines; and extending annularly

6o

65

around theshaft, a cylindrical casing formed

of a plurality of separable partsinclosing the
diaphragms and turbines, the interior of said
casing being grooved to receive and retfain |

the diaphragms and a U -shaped passage
formed in each diaphragm and connecting
the discharge from one turbine to the inlet-
opening of the next succeeding turbine.

4, In a pump of the character described,a 1

____

with the turbines and each separating con-
tiguous turbines, a series of diaphragms co-
acting with the disks to form U-shaped pas-
sages for the fluid leading from one turbine

to the next turbine in series, said diaphragms
connected with and supporting said disks in

75

fixed relationship with the shaft, and a two-

part casing inclosing the shaft, turbines, dia- .

phragms and disks, and having its interior
orooved to receive and support said dia-
phragms. = N | | o

5. In a pump of the character described, a
series of turbines, each comprising two disks
separated from each other to form the deliv-

ery-passage of the turbine, the rear disk of

the turbine being of smaller diameter than
the other disk, all arranged so that the pres-
sure upon the rear disk is less than the pres-

sure of fluid escaping from the periphery of
the turbine, substantially as and for the pur- .
. 90

6. In a pump of the character described, a-
turbine ecomprising two disks separated from:

poses deseribed.

3o

each other to form the delivery-passagd for

the fluid, one of said disks having a central
opening for the entrance of the fluid and the

other disk being solid and of a diameter less

than the diameter of the first disk, all ar-

ranged so that the pressure upon the second
disk is less than the pressure of fluid escap-
I00

ing from the periphery of the first disk, sub-

stantially as and for the purposes described.
7. In a pump of the character described, a
| series of turbines arranged side by side upon

a common shaft and successively traversed
by the fluid, in combination with a means
for relieving the pressure upon the forward
face of each turbine and independent means
for relieving the longitudinal thrust upon the
shaft, substantially as and for the purposes
described. o o

8, In a pump of the character described, a
shaft, a series of turbines arranged side by
side on said shaft and successively traversed

by the fluid, in combination with means for .

relieving the pressure upon the forward face
of each turbine and means for relieving the

95 .

105

- TIO

irs

longitudinal thrust upon the shaft, compris- -

ing a piston, having one face bearing against
the thrust end of the shaft, and means for

placing both faces of the piston under pres-
stire of fluid taken respectively from the de-

livery-passage and from a point directly in.

front of the forward face of a turbine ar-
ranged intermediate of the entrance and out-

let of the pump, substantially as and for the

purposes described.

In testimony whereof I have s'igned this

specification in the presence of two subserib-
Ing witnesses. - | |

120

125

AUGUSTE CAMILLE EDMOND RATEAU.

- Witnesses: .'

PAUL DE MESTREL,
J. ALLISON BOWEN.,
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