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1o all whone 1t maly conceri: S
Be it known that I, EpMUND M. IVENS, of

New Orleans, in the parish of Orleans and

State of Louisiana, have invented a new and

Improved Centrifugal Pump, of which the

following is a specification. -
This invention relates to improvements in
centrifugal pumps more especially adapted

for use in “hydraulic dredging,” and, among

other objects, it seeks to provide a pump of

this character in which the water is taken in

at both sides of the disk in a uniform flow:

and force, whereby the pressure on such disk
from both sides is automatically balanced and
a maximum induction action of such disk ef-
fected, and in which suitable means are pro-
vided for adjusting the sald disks whereby
to readily take up the wear thereon and hold
its edges or wings in close engagement with

the sides of the disk or pump chamber, and

thereby maintain a more uniform suction or
pumping action and reduce the liability of
quick wear and obstruction from debris to a
minimum. '

This invention also comprehends the con-
struction of a pump of this character in which
the air held in the suction-pipe 1s automat-
ieally relieved the moment the pump is start-

ed withoutthe aid of any supplemental exter-

nally-arranged devices, whereby the air 1s

drawn out from the suction and the water-.

headbelow the main valvein theriver or other
source of supply is instantly lifted to fill the

suction-pipe where it was previously filled.

with air, and thus prime or keep the pump
ready for operation automatically at all times
after it has been once filled with water to a
point between the main valve and the dis-
charge, thereby dispensing with the use of
valves, strainers, and primer when the pump
is in operation and the use of a jet-pump or
other supplemental means for drawing off the
air under the main valve at the starting of
the pump.

Another object of this invention is to pro-

videin a pump of this character a main valve

mechanism adapted to be conveniently setin-

position for use and easily detached and re-
moved from the valve-chamber without dis-

| or removing the suction-pipe and in which all

the working parts of the pump are adjustably

secured above the water and in sight.
Again, this invention seeks to provide a

suction-pump taking water at opposite sides

of its pumping-disk, having means for part-

ing the water column at its entrance from the

55

suction-pipe and channel-ways receiving the

divided column, having an area sufficient to
reduce the frictional impact of the divided
water column toa minimum as it flows to the
inlets at each side of the pump-disk and ef-

feet a considerable saving of power. _
In its subordinate features this invention

embodies the peculiar combination and novel

arrangement of parts, such as will be first de-

seribed in detail and then be specifically
pointed out in the appended claims, refer-
ence being had to the accompanying draw-
ings, in which— |

Figure 1 is a perspective view illustrating
my invention as set up for use. Fig.21sa

‘vertical longitudinal section of my improved
centrifugal pump.
| tion of the same on the line 33 0of Fig. 2. FKig.

Fig. 3 is a horizontal sec-

4 is a cross-section. taken on the line 4 4 of
Fig. 2. Fig. 5 is a cross-section on the line

55 of Fig. 4, the valve being shown in its open
position. TFig. 6is a view of a modified form
of vent-valve.
trating the manner of keying the disk onto
the shaft. | - | '

Fig. 7 is a detail view 1llus-

In the practical construction of my pump
the same is mounted on a substantial base-

frame consisting of the longitudinaland trans-

verse channel-irons 1 12.

 The pump-casing consists of a central or

disk-holding portion 2, one end of which ter-

minates in an induction-compartment 2°,

while the other terminates in an eduction or

discharge mouth 2°, to which the elbow or

delivery pipe 3 is bolted in the usual manner.
The disk portion 2 in vertical section is of

substantially eylindrical shape, its peripheral

wall 2¢, however, having a spiral lead, begin-
ning at the inner edge 4 of the discharge-
mouth 2° and terminating at the outer edge
4* of such discharge, as clearly shown in Fig.
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2, by reference to which it will also- be ob-

served that the tront W&ll' of the said chamber

I00




- extended and communicating to form the in-
duetion compartment or mouth, whichin prac-
ticeis preferably square, ornearly so, in cross-
- section. | g |
- The front end of the pump-chamber is

- IO

Ead)
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2 18 closed, while the sides of such chamber | of the pump, the casing is made of two sec-
- have inlets 24.

On each side of the pump-casing proper is

formed a reservoir 5, in practice several times
the area of the suction-pipe. These reser-

volrs communicate with the pump chamber

through the openings 2¢ and have their ends

~ formed with a forwardly-projecting wedge

5

20

portion7,whichextendsoutnearly tothe front

end of the induction-chamber and divides it |
Into two opposite leads 8 8, which I term the
“*reservoir-channels.” - .

- Thedrive-shaft 9 is journaled eccentrically

of the pumping-chamber and centrallyin line

of the induction-openings 29, the ends thereof |
~extending through the casing and engaging
i | vices can be inserted and withdrawn. The . -
valve devices consist ofthe mainvalve proper,

the bearings on the stuffing-boxes 92,

The disk 6, the peculiar construction of
~which and its means of connection with the
25
~invention, is of the conventional radial-blade

drive-shaft form an essential feature of this

- shape, its blades being of the full width of

30
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the pump-chamber 2 and extending to the

: edge of the openings 24, while the shanks and |

the hub are of a reduced width to allow for a

free ingress of the fluid, such form also pro-

viding for an even balance of the wheel, as a
practically equal centrifugal fluid action is

induced on both sides of the disk. Further-
more, such arrangement of the disk serves, in
- conjunction with the continuous curved or
~spiral peripheral way of the casing, to prop--
‘erly direct the movements of the entering

water toward the eduction end.

1'o provide for a simple and effective means
for holding the blades of the disk close up
agalnst the sides of the casing and to take up-
wear, such disk is made of two longitudinal
sections, each independently keyed upon the

shaft 9. KEach disk-section has an annular
hub -rim 10, which rims abut, as clearly
shown in Fig. 3.
carries a number of set-serews 11, which bear
agalnst the opposite rim. By adjusting such
screws 11 the two sections can be readily
pushed apart to bring the wings or blades
close up to the casing-wall as conditions may
make necessary. Kach half of the disk is

- keyed independently on the shaft, and for

55
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such purpose the shaft has two key-slots 13
13% of a length greater than the two disk-
hubs combined. In keying the hubs the key

- for side X is driven toward the center line
L, while the key for the other disk-section Y

drives into slot 13* from opposite end of shaft
toward L.. By this arrangement, as the disk-

‘sectlons are forced apart they pull tighter

on the keys.. The keys are backed out by
pressing a drift-pin or punch through the free
end of slot against the toe of the pin. |

1'o provide for ready access to the interior |

_ Hmiting the movement thereof.
The rim 10 of one seetion

tions bolted together, as shown. - -
15 indicates the inlet-valve-chamber sec-

‘tlon, which hasitsrear portion squarein cross-
‘seetion.

‘T'his section is bolted to the flange
of the induction-mouth and bracketed to rest
on the steel channel-supports1® at a suitable

distance out from the said flange- mouth.

T'he lower end of the section 15 has a flange

1o%, to which is secured a valve-seat section
16, circular in cross-section, which has a

flange 16, whereby it is secured to the lower

end of the section 15, and a flange 16 for

securing it to the inlet or water-lead pipe.
1t will be noticed, particularly in Fig. 2, that

{ the valve-seat end of the section 16 extends
‘within the lower end of section 15, the pur-.

pose of which is to allow for securing the

meeting ends of the sections 15 and 16 and

forming an opening 17 at one side in the sec-
tion 15, through which the main valve de-

18, which is hinged to the shank portion 192,

projected inward from a cap or band piece 19,

which after the valve is inserted in place is

g0

bolted water tight to the outside of the valve-

chamber. Thus it will be readily apparent
that the valve can readily swing up to the

‘position shown in dotted lines and leave
‘practically an unobstructed passage for the
‘water during the operation of the pump.

Furthermore, by simply loosening the bolts

[ which secure the band 19 the entire valve

95
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can be withdrawn from the valve-chamber

(it having a suitable eyebolt 19¢ to facilitate

such operation) without detaching the suc-
tlon-pipe section 16 or any of the other parts
of the pumnp. | | :
Themain valve 18 has a supplemental vent-
valve 20. In the preferred form this valve

consists of a hollow plug 21, held in a sec-
tional spring-metal seat 21, having a limited

vertical play in the main valve, its upper
and lower ends having annular flanges for
The valve
21 has a solid top and a series of air-vents 21?
at the upper end. | |

By providing the main valve with a sup-
plemental or vent valve it is manifest that in
starting the pump when the water-head is be-
low the main valve the vacuum created above

the main valve allows such valve 21 to be

lifted by the atmospheric pressure beneath

the main valve until its vents 21 open up
communication with the induction-chamber,

thereby providing for a quick release of the
alr below the main valve and a consequent

| 1ift of the water-head, which in its upward
flow raises the main valve to the position

shown in dotted lines, thereby leaving the
pump clear of every obstruction.
Instead of using a valve as deseribed the

supplemental valve may be in the nature of

a hinged flap-valve, as shown in Fig. 6. T
prefer, however, to employ the valve 21, as

ro5
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the danger of chips or other debris lodging |

between 1;he valve and its seat 1s Ieduced to

- a mlnimuim,

The valve-chamber in practice has man-
holes 23 for providing access thereto at a point

- above the valve.

From the foregoing descup’mon taken in-

connection with the accompanying drawings,

- it is thought the complete operation and ad-
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vantages Of my invention WIH be readily un-

derstood

The provision of a Wedfre impact and res-

ervoir-channels in connectlon with a main

valve having a supplemental vent-valve ad-

mits of the separation of the water column as
it is drawn against the wedge and the estab-

lishing of a partlal vacuum, which reduces

pressure on the channels and causes the vent-

valve to open, the atmosphere causing the

water to rise in suction and push air out When
full column comes, (which In practice occurs
in a few seconds ) opening main valve, the

pump-at once throwing out a full water col-_

1iin.

The use of a vent-valve for the purposes-

stated forms an 1mportant feature of this in-

vention for the reason that were there novent- |

valve the pump would get air past the main

valve all at once and in consequence break
On a high lift the elas-

the water column.
ticity of the air under the main valve would
prevent the main valve opening, and hence

making the employment of supplemental de-
vices (%uch as jet- pump)necessm y to draw off

the air under the main valve.

By arranging the several parts as described

all of the kamn' portions are above the wa-
ter-level 1n swht and arranged to beé readily
adjusted.

Having thus desceribed my mvenmon what

I claim, and desire to secure by Lette1s Pdt-'
ent,
- 1. In a centrifugal pump, the combmatlou_
“with a chamber havmn' diametrically opposite
inlets, of a disk 1*0ta,tivelg supported in sald

S_._...

chamber, and involving wings adjustably

mounted relatively to each other and over-

lapping the inlets and means for holding the

respective wings in close contact with the in-

ner faces ot the opposite walls of the cham-
ber, substantially as specified. |

2. In a centrifugal pump, the eombmatlon-

with a chamber, of a pump-disk rotatively
supported in sa1d chamberand including two

sections each consisting of a hub and wings |

or blades secured to smd hub, and means car-

ried byone hub and engaging the other hub,

and operable to mamtam both series of blades

in contact with the opposite walls of Lhe cham-

ber, substantially as specified.

3. In a centrifugal pump, the Lombmamon |
with a chamber, of_ a pump-disk rotatively
supported in said chamber and including two
sections each consisting of a hub and wings

or blades secured to smd hub a series of set-

¢l

engage the other hub, Wl1er'eby on tmmnd

the said screws, the 165pecmve wings will bo

fied.

tion-pipe communicating with suchinlets and
having a discharge-opening

4, Ina centrifugal pump, in combination
with the pumpmﬂ'-chambel having inlets at
dlametucally opposite sides and an indue-

1 foreed into close contact with the opposite -
walls of said chamber SlletﬂIl'[l&Hy as speci-.

°

75

, substantially as

rlescmbed and the pumpmfr-dlsk of auto-

‘matically- operatm priming devices located -
within the induction-pipe, said devices com-

prising a main valve located above the nor-

‘mal water-head and adapted to be elevated
by the water-lift, and an air-operated vent-
valve adapted when opened to relieve the alr-
pressure between the water - head and the
main valve in advance of the water-lift as a
vacuum is created above 1t substantmlly as
shown and described. | R
5. The combination of the casing havmw e
an eccentric chamber provided mth oppo- -
- | sitely-disposed side inlets and a discharge;
of the pump-disk held to rotate within the

8o '

eccentric chamber and having its axis cen- '
trally of said mlet‘a said d1sk belnn* fmmed .

of twolon mtudmally separable seetlons hav-

ing adjustable means, whereby both sections

can be forced apart; a device for fixedly hold-

tr avel In close relation to the SIdes of the cas-
ing, as specified. . :
6. In a centr 1fuﬂ'a1 pump, the combmatwn

| ing the sections to their adjustment and to - o

100

“lth the central dlSk and the shaft having

two key-slots, of a length greater than the

as shown and descubed

two disk-hubs combmed a,nd the ﬁxedly*--'_ "
movable keys, of a length substantla,lly that |

| of one of the disk-hub seutlons substantmlly 105

. A centrifugal pump including a buctlona-_f |

erated valve carried by the main valve

| _plpe, ‘a main valve disposed. Wlthm said sue-. - .
tion-pump; and a supplemeu’ral and air-op-
- IT10:

8. Acentrifugal pump having a disk- eham-- -
ber provided with eccentr 1cally disposed in-

lets at opposite sides, a disk rotatable within

said chamber and having its axis located cen-
115

trally of said inlet- -openings and said cham-
ber having a wedge portlon extending for-

ward thelefmm and serving to separate the

tion-pipe located in advance of said wedge

portion; a main valve disposed in said pipe

water column into two eurrents an indue- -

120 .

and an air-operated supplemental valve Sup-"_

‘ported by the main valve.

- 9. In a centrifugal pump, the combmatlon -
with a chamber havmﬂ" inlets, of a disk lo-

cated in said chamber, and involving two sec-
| tions provided with wings a,d;]usta,bly mount- -
ed relatively to each other means for posi-

25

tively holding the respeetwe wings in close. .

contact with the walls of said cha,mber, a
shaft for ecarrying the disk; andindependent

130"

keys for securing the two sections of the disk
SCrews carried by one hub and loca,ted to | to the shaft, substantla,lly as spemﬁed -
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10. In a centrif ugal pump, the combination to which said V&lve 1s hinged; and a. second e
with a pamp- easmg and with an induction- | and air-operated valve carried by said ﬁrst- m L
pipe communicating therewith, said induc- | mentioned valve, substantially as specified.

tlon-plpe having a Vahe -inser 131[1“‘ opening, | - T

5 of a main Vahe disposed in smd pipe; a | o EDMU\D M".. IV'ENS’
valve- -carrylng member secured totheoutside | Witneésses:
of said pipe and having projections extend- - W. A. SODD,

ing into the latter thromr'h smd opening and . R. Y. BARR.
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