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B [0 all whone I8 may concern:
Be 1t known thst 1, Jurius DreEN, of | the wheel, shall be almost if not quite paral-

Al ‘Irenton, in the county of Mercer, and in the
B Htate of New Jersey, have invented a certain
@ cew and useful Improvement in Centrifugal
B "umps; and I do hereby declare that the fol-
B owing is & full) clear, and exact description
 thereof, reference being had to the accom:

panying drawings, in which— _

Figure 1 is a central longitudinal seetion of -
| & two-stage pump embodying 1ny nvention.
| F1gs. 2 and 3 are respectively right and left

end elevations of the pump. Fig. 4is an end
view oi the suction end of the p
tion-head being removed. Fig. 5 is a view
of the delivery side of one of the partitions of

the pumyp; and Fig. 6 is & view of the delivery |
L end of the puinp, the delivery-head being re-:

moved, this view being teken on the line 5 5

g number of impellers.

‘The object of mv invention has been to
provide a multistage centrifugal pump of
hign. efliciency in whieh the water is trans-

In carrying my invention into practice I
provide a casing which in the illustrated em-
bodiumnent of iny nvention consists of & suc-

| tion-head 1, an intermediate section 2, and a

delivery-hread 3. - Within- the casing thus

formed are two impellers 4 and 5, secured
1 have illustrated the use of

upon o shaft 6.
two-mmpellers, although my invention is ap-
plicable to a multistage-pump having any
'The water reaches the
first 1mpeller 4 by a suction-pipe 7, which
pipe leads the water, as usual, toward the cen-
tral portion of the nnpeller. The impeller
has a serles of biades 8, as usual, so that the

rotation of the unpeller will by centrifugal
B action throw the water out between the

vlades 8 at the exit 9 of the tnpeller.
in order to carry the water from the first

impeller to the sccond impeller, a partition

10 1s secured within the casing alongside of
and overhaneing the mmpeller, the front wall
11 ol the partition and the rear wall 12 of the
suction-liead beinge in line with the side walls
of the exit 9 of the impeller. o
On the partition are cast or otherwise
formed a serics of spiral ribs 13.  Theseribs
start in a direction so that their surfaces 14,

puinp, the sue- |
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the velocity of

the next.

against which the water strikes as it leaves

lel to the path of the water. The ribs:13

then curve gradually over the partition 10and

then toward the entrance 15 of ‘the second

10

 imp&Her by a spiral path, so that the wateris

gradially .conveyed from the exit of the im~ .,

peller 4 t& the entrance-of the impeller 5 by
sgira,l path that very little of
¢

such s natursl .
_ (he water 1s lost, owing to the
changes in direction. |

F]

and which according to my invention very

gradually Increase in cross-section as they

pass irom the impelier 4 to the impeller 5.

. The inlet area of the nozzle, taken on the
line 17°17 of Kig. 4, is proportioned aceording

to thoe absolute outlet velocity of the liquic

from the impeller 4, and the outlet area of

the nozzle, taken on the line 18 18 of Fig. 5,1s
proportloned to the inlet velocity into the

> wat | succeeding impeller 5. From the entrance
terred {rom one wnpeller to the next impeller
g of the series in such a way that its velocity is |
transtormed Into the maximum amount of
pressure; and to such ends my invention ¢on-
sists' 1n the centrifugal pump: hereinsfter
| specified. BN

17 to the exat 18 the area of cross-section of
the nozzle iz gradually and continuousiy- in-
creasing in such proportion that the velocity
of the liquid 1s most efficiéntly transformed
into pressure. The impeller 5 is constructed

| like the impeller 4, and on the delivery side

of the said mmpeller 5 a partition 19 is pro-
vided, which partition is in all respécts like

the partition 10 and which has ribs 20, which-

are like the ribs 13 and which form between
them diffusing-nozzles like the passages 16.
The 1ibs 20 convey the water to the outlet-
pipe 21, ' _
While the operation of my pump will be

a
following brief suminary of it may be made:
The water enters the suction-pipe 7 and is
given a pressure and a bhigh velocity by the

‘rotation of the impeller 4 and by this action

is delivered into the diffusing-nozzles. - These
nozzies gradually trapstorny the velocity im-
parted by the impellyr.4 to pressure in the
fluid and at the same“tinte convey the fluid

The ribs 13 form. between them -pass'al;ge'.;'
ways 16, which I term: ‘‘diffusing-nozzles,”

p?arent from the foregoing description, the
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te the impeller 5 in such & way that the least

- possible energy-is lost through eddy-currents

or by changes of direction. The water does
not boil around. in the casing, but passes by
the most direct route from one impeller to
The second impeller tales the
Huid at the higher pressure and imparts an
additional pressure and again a high velocity
to 1t, and this second velocity is, by the sec-

ond partition, with itsribs and diflusing-noz- -
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zles, converted into a still-higher pressure,
and from there the
other impeller or to the
be desired. - _

I have found in actual practice that by

giving the water the spiral direction which 1

delivery-pipe;as may

‘bave deseribed, in passing from one impeller

- to the next, and af the same time eradually

TO
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“Hecreasing its velocity, owing to the oradual

Imcreasing area of the diflusing-nozzles, I de-
liver the fluid at a pressure that is mueh

higher rélatively than that of anv otj.er cen-

trifugstprémp with which I am Tamiliar, 1
attribute the high efficiency of my pump to
the combined action on tiie (luid of the long
spiral path from one impeller to the next

and the gradually-increasing area of the pas-

sage-way or nozzle through which the fluid is
transmitted. = | .

It will be observed that I provide a long
passage-way that very gradually increases in

‘area, and thus transforms the velocity into
pressure without the formation of eddy-cur-

rents, and while ]
for the fluid I am
materially increasing the diameter of the
pump-casing, and therefore without greatly
mcereasing the weight and cost of the pump.
It will also be observ
the diffusing-nozzle all the time from its exit
of one impeller to its entrance to the next
im{::eller.
claim— -

1. In a centrifugal pump, the combination
of a casing, an impeller and a series of diffus-
ing-nozzles, said diffusing-nozzles extending
from the exit of the impeller to a central de-
livery-opening in the casing, said nozzles be-

provide a long spiral path

fluid is dehivered to an-

enabled to do tlis without |

841,643

ing of & spiral form, and also of a gradually-

|
|
!
|
|
f
|

Imcereasing. afea n o direction from tle im-
peller to the delivery-opening said increase in
area being substantially continuous to said

delivery-opening.

J* :

- Of & casing, a series o

|

2. In a centrifugal %)ump, the combination
mmpeliers in said cas-

1ng, said casing having a series of diffusing-

|

TT e e rEmE e e -

&

from the delivery of tie first impeller in a
direction tangent to tle direction of the fluid
i leaving tle impeller, said nozzles extend-

- 1ng 10 a spiral divection to the entrance of tlie
next umpeller, and said nozzles eradually in-
- ereasing in area from the first to tle second _
1mpeller,so that the velocity of the fluid is grad-

ually transformed into pressure.

45

- nozzles formed therein, said nozzles starting

55

3. Ina centrifugal pump, the combination

of & casing, a series .of mnpellers therein, a
partition on the delivery side of the first im-
peiler, spiral ribs between said partition and

- the casing, said ribs extending from s deliv-

ery ol the first impeller, in & direction tan-

gent to the path of the fluid as it leaves the

impeller, in a gradual spiral over said parti-

tion, and in toward the entrance of the sec- |

ond impeller, the passage-way between said

' 1ibs gradually increasing in “ares from -the
d that the water is mn |

first to the second impeller, whereby the ve-
locity of the fluid is transformed into pres-
sure,,

In testimony that I claim the foregoing 1

have hereunto set my hand. |
JULIUS DEGEN.

- Witnesses:
- B. M. Pamurs,
Eraen S. BLacxsurxy.
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