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il

To all whom it may concern: -
__Be 1t known that I, Lovis Benror, of 3
Boulevard Richard Lenoir, in the city of
Paris, Republic of France, civil engineer,
have invented Improvements in and Relat-
ing to Centrifugal Pumps, of which the fol-
lowing is a full, clear, and exact description.

Kixperience has demonstrated that : (1) the
efficiency of centrifugal pumps is so much
the greater according as the. suetion height
15 less; (2) that the maximum height at
which the water is maintained in the suetion

~column during working does not exceed 8

15

~meters; (3) that above this h‘eight_of 8
meters pumps lose their priming notwith-

- standing the presence of a foot. valve.

- .- From the above it may

20

25

_ be concluded that,
1t during the operation of t
rises in. the suction pipes to a maximum
height of 8 meters it 1s because the vacuum
produced in this pipe balances a column of
water 8 meters high. Tt is therefore ap-
parent that a pump which is submerged- and
thus utilizes hydrostatic pressure, has greater
cffictency than one not submerged and into

~ which liquid: must be drawn by air pressuie

~.guides construbt
30

alone; and this result 1s promoted by direct-
ing the liquid currents into

after described. S -
1If, now we assume that the. pump 1s im-

. mersed in the water that 1t 1s desired to suck

and that this pump
velocity with which the water will leave the

g5

40
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is acting, the practical

guide vanes will be equal to

 2gX (B metersFA), .

8 meters being the maximum reduction of |
pressureé found previously and A the . ver-
tical  distance from the level of the water.

that 1s to be sucked to the center of the
distribution apertures. If now % is made
equal to 1 meter, 2 meters, 3 meters, 4 meters,
o meters, the practical generating charge of
the velocity of discharge _
orifices of the distributer will be 10 meters,
11 meters, 12 meters, 13 meters, etc. But if
1t 15" considered that the pump is completely
submerged, that no readmission of air is pos-
sible and that no liberation. of air
In suspension in the water can take
1ts -passage through the orifice -of
tributer, the conclusion will be arrived at
that the practical charge is, in this case, ex-

the pumps, water

1

‘drawing,

section. TFi

grammatic view of g

o aétly equal to the theoreticalichgii'ge, 11, 33,—44
| 12, 33,— 13, 88,— 14, 33,— 15, 33 meters.

Having given this preliminary explana-

tion, in order that this pump may be readily
[ and clearly undeistood, I will

now describe
/ . _ accompanying
in_which it is given by way of
examnple,.and in which: -

Figure 1 represents

the same with reference to the

g. 218 a horizontal section on the
of Fig. 1. TFig. 8 is in part a dia-
r portion of the
llustrating also the theory of the operation.
Fig. 4 shows the form of pump in question
1n vertical section on the line X’ Y’ of F; a. b.

lme XY

Patented Nov. 10, 1908, -

the pump in vertieal

pump,

60

66
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Iig. 5 is a horizontal section through the

Jormer.  Tig.

Iine 1—1,

same pump. Iig. 6 represents a system of
transformer in vertical section
X* X2 of Tig. 7 and forming part of this
kind of pump. Fig. 7is a horizontai section.
Fig. 8 represents cross sections taken on the

, Ay d - —Ey— ;
6—6,— T—7,— and 8—8 of this trans.
9 shows a modifieation of thie

transformer; in vertical section on the- line

the pump by’
ed and arranged as herein-

of the water in the

containéd
place in

the dis-|

gate 1s given by

Y* Y2 of Fig. 10, and g, 10 is another hori-

zontal section..

As shown in Fig. 1, in this form of cen-
trifugal pump, a sieve or enlarged perfo-
rated pipe A is surmonnted by a casing B3
containing a slide cock which may be oper-
ated by a horizontal gear through the nie-
dium of a vertical shaft C, having a hand-

so called, is arranged within a ‘cylindricsl

casing or receptacle 1), made preferably of
cast 1iron and arranged-at a lower level than
‘the water which is to be raised. The water

enters the fixed Vertical distributer E and js

| sent outward into the movable annular hol-
low rim having guides or buckets as herein.

after explained, and adapted to rotate with
a vertical hanging shaft (x supported upon
a ball bearing H and provided with a pulley
which may be driven from a motor of any
suttable kind. The pump also comprises: an

annular gate or slmtteﬁr;,‘-(ronstru(_-,ted prefer-

ably of bronze, supported upon antifriction

balls and provided with a beveled crown.
The opening or closing movement of the
means of a horizontal shaft

on the line

75
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wheel#at-the tOp- The pump b(}dy, prop 61'1}7 L

00

05
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and a vertical shaft J geared therewith and -

having a hand-wheel, for
rior to the said gate T, is arranged a hollow
annlns K from which water 15 discharged

rotating 1t. Exte-

110



™

\

into a conduit T., M, the latter indicating the |

vertical portion, and which is in practice
rovided with a stop cock. 'As shown 1n

iws. 2 and 8 of the drawing, the guides or |

paﬁets F have a double curvature, the ‘face
being concave from a to b and convex from

b to f.. | -

10

- From point b to point f, which constitﬁtes |
!;he outer portion of the
ing current of water ‘exerts very little force.

guides, the Imping-

This convex part b f, which joins the con-

¢ave part a b tangentially, acts practically
as a piston, forcing before it the impinging

- current of water as 1t 1s about leaving the

15

20

25

turbine.

- In the diagrammﬁticﬁrepresentatiml,‘ Fig.

3, the dotted line W’ of the parallelogram

may indicate the speed with which the water:
‘traverses the outlet of the turbine, and V'’

the speed of rotation; while the diagonal V

represents, the resultant of the two speeds

or velocities, W’,.V’.

In the form of pump
4 and 5, the passages A’ have sides which
are curved practically upon the same line as
the guides F before described, but the pas-
sages are slightly contracted from the 1nner

ends outward and the portions intervening

30

the passages are solid as shown by hatching.

In consequence of this contraction of ‘the

- passages A’, the discharge of liquid is-di-

- minished correspondingly in volume.
Fig. 5 the outlet has a portion only of the

- 85
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indicated at o', 0/, ¢’

circumference of the wheel, it being the arc
; The adjacent and
exterior passage has a diverging wall so that
the area ‘for passage of water constantly in-

creases from ¢’ to f/ as indicated -by thé |

cross hatching. The nozzle D’ into and
through which the liquid discharges, is ta-
pered or enlarged correspondingly, and by
this forim of the outlet passage or evacunation
path, provision is made for flow of the

‘liquid so that there is no shock or loss of

power and effect between the streams dis-

charged from the wheel proper into the pas- |

sage. It is obvious, however, that owing to
the increasing area of the discharge passage
from its inception to the outer end of. the
tapered nozzle D’, the velocity must grad-
ually decrease corresponding to the progress-

ive enlargement. -

-~ As specified in Fig. 5, the construction of

‘the casing is such that discharge of water

takes place from a portion only of the pump.
This form of pump may be employed when-
ever the column of water to be lifted 1is very
light. The outlets are relatively large, so

that their obstruction by foreign bodies, such

as small pebbles, in the water, is avoided.
Instead of making the nozzle of conical

B form as in Fig. 5, it might be made of curvi-
linear form concentric with the pump and of |

greater or less development. |

In order to obtain a maximum efficiency |

represented in Figs.

In |

ing
around it in the annular zonme A2, B?, C?

903,658

with the said centrifugal pumps it is not

sufficient to effect the admisston without

| shock and. the discharge with the greatest

possible velocity in order to balance the
oreatest height -of ascenstonal column, 1t 1s

the liquid streams should not encounter with
shock the other liquid streams in movement

in the evacuation passage. This result is ob-

tained with the form of transformer which

is hereinafter described.

As shown in the drawing (Figs. 6 and 7)

this transformer is constituted hy an annu-

lar crown surrounding and concentric with

the pump proper and provided with diverg-

_ 70
particularly necessary that at the discharge, -

75

80 -

ing walls of rectilinear or curvilinear form -

in such a manner that all the liquid-streams
issuing from the pump traverse this crown
of constant section'with an equal velocity.
This velocity in passing through the annu-
lar zone represented by the

the liquid streams have left the pallets oi
the pump.

right hand side of the drawings constituting
Fig. 8, and the speed at the passage may be
two, three, four,. five, or even ten times

_circle. A2 B2 C? |
~(Fig. 7) is a function of the cross section
“and may be, according to circumstances 2, 3,
4,5 ... . 10 times less than that with which

In other words, the annular zone
referred to is the neck or throat. through
which the water enters the scroll or volute
‘passage represented in Fig: 6, and at the

90

95

wealter than that with which the water left

the pallets of the pump, such result being
due to the two divergent walls of the first
path of evacuation which gives a passage

100

two to ten times larger than the issuing sec- -

tion of the turbine. . .

" In order that there may be no shock

against the liquid streams issuing from the

‘zone A* B2 C?and those in movement in the
evacuation path, it is necessary that the ve-

105

locity of these latter streams should be ex-

‘actly the same as that of the former. This

result is obtained by giving to the first part

of the evacuation path D? E* F? an increas-

to the volume

the streams leav-
ging

ing section - proportionate
which flows.into 1t. Thus :
the pump proper and dischar

moves with the same velocity as the volume
of liquid that flows 1n the zone indicated
by hatch lines at A%, D2, E?, and I"*—see
Fig. 7. |

From the point T2 to the outlet H?* of the :

second evacuation path, the section increases
progressively in such a manner as to obtain
a -continuous reduction of velocity

minimum and equal to that which the water

should have in the ascending column: The
arrangement represented in Figs. 6, 7 and

8 is particularly applicable to pumps which
are intended.to force liquid to a great height.

110
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so that
at the point H? the velocity has become the

o
R

e |

 The modification represented in Ifigs. 9 13¢
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~ and 10 of the drawing

- 10

- the said pumps mounted upon vertical or
- horizontal shafts. - -
15

 Thus, for example, the pump may be ar-'|
ranged upon a horizontal shaft in placing |

20

‘particularly applicable to pumps for forc- |
ing liquid to lesser heights. - In this case, |
discharge velocity of the pump being con-

‘and dimensions of this form of pump may

—— -

same principle as the above but-it 1s: more

siderably less, the second evacuation path 1s
replaced by a conical nozzle the section of
which increases gradually In such a manner
that .the velocity of flow into H? is equal to

-that, of the liqguid in the ascensional column. }

It . will -of course.be understood that this
transformer may be applied equally well to ]
The forms, details; accessories, materials

of course vary without thereby in any way
changing the principle of this invention.

it at a higher level. It is also possible‘to

- employ two or more circular forcing crowns, |

in mounting them one upon the other or in

908,658

“is based’ upon ‘the- |

cated, the combination

)

rendering them Tigid with the vertical or
- Ieclaim— - - -

'3_'

95

‘In a centrifugal | pump of the class indi-

of a fixed central dis-

tributer E and a hollo%m annular impeller F,

provided with' a series of guides arranged in

a general radial direction and having a spe-
cial double curvature as described, the con-

30

cave portions of the guides being arranged

contiguous to the said central distributer, so

as to utilize the first impact of the hquid

while the outer convex part of the guides
serves as a piston, the whole being arranged

and operated as described.

The foregoing specification of my im-
provements in and relating to  centrifugal

39

40

pumps, signed by me this 19th day of Au- )

oust, 1904. _ T
o - 7 LOUIS BELLOT.

- Witnesses: S

| Hanson C. Coxe,

. Mavurice H. PiNnveT. .
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