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.~ to vibrate or “whip.’ e
~ an improvement in the form and struetural or-
' ganization of an impeller drive shaft whereby

~ such vibration or wh1ppmg of the shaft is sub--

o stant1ally eliminated.
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Th1s inventmn is for a, pump apparatus or sys-

(Cl 222—383)

'tem partmularly but not exclusively de51gned |

- for pumping a liquid carrying abrasive particles,
such a liquid as the so-called slip used in the
- modern potteries, or the liquid containing pig-

- ment and vitreous particles used in the manu~

- facture of vitreous enamel ware and the like.

The apparatus essentially comprises a rotary

| *1mpeller pump, and the problem in the pumping
- of such abrasive-containing liquids has always
' hitherto consisted in ‘the maintenance of the
. bearings and packings of the rotary drive shaft

of the pump. The bearings and packing, being

~ subject to the abrasive action of the particles in

‘the liquid, would fail after a relatively short pe-
~ riod of service and have to be renewed. --
o In accordance with this invention, the bear-

| ing or bearings of the drive shaft of the pump
out of contact with liguid being.
| pumped and the need for paekmgs is entirely

- are arranged o
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:that ﬂts a correspondlngly shaped recess in the

connection 5 and insures proper alignment of -

the assembly. A filter or strainer screen 26 is

arranged across the tank between the inlet 4

and outlet b, to prevent large partmles or lumps
- of material, which may have unintentionally

been delivered to the tank from reaohmg and |

| entermg the pump.

~ The pump 1 is, but for the features descnbed |
below, of substantially oonventlonal and well-
known oonstruotlon including ln its body an in-

- yolute impeller chamber {0 in which an impeller
11 is mounted to rotate.

may be of the type disclosed in Letters Patent
No. 2,128,496, granted August 30, 1938, consist-

In general the 1mpe11er _.

ing of a plate-like body havmg curved radial

| " yvahes on its s1de adapted to oooperate with the

20

. avoided, whereby the pump may be known as '_ .-

g ”paokless” pump.

In all rotary nnpeller pumps, partleularly in

-' ‘those pumps in which the impeller is mounted

“on a free or “floating” end of a shait that is
. epaced an mterval from the shaft hearmg, there

20

- wall of the pump body through which the inlet
of the pump opens. ‘This is all known structure

to the art, and for present purposes it will suffice

‘to note that, contrary to the showing of said

earlier Letters Patent, the pump T is arranged
with its impeller to rotate in a horizontal plane.

,~ The edges of the impeller vanes (not shown) co-
- operate with the face 12 of the impeller chamber

- wall through which the inlet passage 13 opens at

is a tendency for the rotating shaft in service

This invention embodies

The invention will be understood upon refer-

- ence to the accompanying drawings, in which:
- PFig. 1 is a'view in plan of pump apparatus in

“which the 1nventlon has m exemplary Way been |
- embodied; and |

Fig. 2 is a Vview in side elevation of the same.
" The apparatus of the invention comprises a

| '._--',_"tank 2 constructed of plate steel and mounted

- upon legs 3.

. uid is mixed in the usual compounding and mix-

ing apparatus (not shown), and, when ready for -
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'The slip or vitreous enamelmg 11q-

 distribution to various stations where it is to
 pe used in the pottery or enameling plant, the

" liquid is delivered into the tank 2, say through .

"~ a duct connected to an inlet 4 in the side of the

tank. The floor of the tank slopes towards an
- outlet, con31st1ng in this case of a flanged steel

connection 5 welded to the rim of an orifice b

“the center of the impeller chamber.

The ouflet

- passage of the pump opens tangentially from

~the periphery of the impeller chamber into the
“discharge pipe or passage (4 that leads to the de-
sired point or points of delivery. Again refer
to the earlier Letters Patent for details. |
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- -21 to an electric motor 22.

40 by an L-shaped bracket or support 23 that is

50

formed in the floor of the tank. To thls flanged

outlet 5 an 1mpe11er pump 1 is bolted, the inlet

- passage of the pump being within a flanged
S adapter 8 provided with an annular shoulder k-

- The impeller is mounted upon the end 15 of g
drive shaft 16, rotatably supported in two bear-
ings 17 and (8 carried upon a standard {9 that
rises from a frame or base 20 mounted upon the
rim of the tank, and connected by a belt drive
‘The motor 22 is borne

secured by bolts 24 to the frame 28. The holes

~ through which the bolts 24 extend are slotted o

- and thus the motor-supporting bracket is ar-
| ranged for sliding adjustment in the direction of
extent of the horizontal members 23a of the L-
-shaped bracket, whereby the tension of the belt |
“drive 21 may be adjusted as need be. |

"From the foregoing description 1t mll be un-

| derstood that the liquid to be pumped from the

pool in tank 2 flows under the effects of gravity

and of the suction of the rotating impeller into
the impeller chamber, whence it is impelled _-
through pipe 14 to the desired point of delivery.

The level of the liquid in the tank never is per-
mitted to reach the rim of the tank, and nor-
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mally is maintained below the slinger ring 25

which is secured on the impeller shaft, to prevent

liquid from rising on the shaft in rotation and

entering the bearing 17. In the event, however,

that the delivery of liquid through inlet 4 should

exceed the amount removed by pump 7, the level
of the pool in tank 2 may rise, as is manifest in

O

Fig. 2, above the slinger ring 25 and overflow the

rim of the tank without subjecting the lower
bearing to the liquid. Thus, the general utility
cf the apparatus will be understood, and consid-
eration will be now given to the features in which
the Invention is particularly centered. |

It will be perceived that the drive shaft {6 of

the impeller is arranged vertically, and that it

extends atv its lower end through the wall of the

pump body for supporting the impeller {{ in the

chamber i9. More particularly the vertical drive
shaft {6 extends through the inlet passage 8,
without touching the body of the pump at all
in. this case, and in any case there is no pack-
ing or stufiing box required for the shaft. The

13
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without departing frcm the essence of the inven-

tion deﬁned in the appended clelms -
I claim: |
1. A pumping system fcr hqmd ccntammg ab-

rasive particles, said system comprising a tank

- for a pool of liquid to be pumped and from which

the liquid may overflow, a filtering screen in said
tank, an inlet for liquid on one side of said screen,

-and an outlet opening in the bottom of the tank

on the opposite side of said sereen, a rotary pump

for propelling liguid from said pool, said pump

~ having a body mounted beneath said tank and

15

having an inlet connected to the outlet of said

tank, a discharge passage extending from the
‘pump body, an impeller in said pump body, a ver-

tical drive shaft mounted in vertically spaced-

~apart bearings borne by said tank above pool

- level, said drive shaft extending entirely through

20

tearings 17 and 18 for the shaft are entirely out

of contact 'With the liquid being pumped and

ings or packings due to the abraﬂlve partlcles in
tne liguid peing pumped. . |

It will be perceived that the mlet of the pump
comprises an orifice or passage 8, 13 that lies
below the surface of the
pumped from the container or tank 2.
tical drive shaft {5 extends into this hody of
liquid and at its one end—tihe lower end—sup-
-ports the impeller 14, and at its other end—the
upper end-—extends flee of said body of liquid.

And mesns are provided at the free end of the
shait for rotatably supporting it, such means

pool of liquid to be °
The ver-

there simply is no problem of attrition of bear- 25

said pool to said pump body for supporting said
impeller for rotation in the pump body with all
bearings above the overfiow level and out of con-
tact with the hquld in said pool, said drive shaft
having a downwardly tapered lower end portion
immersed in said pool, and means mounted on
said tank above pool level for rotating said shaft-
ana the impeller supported thereby.

2. A pumping system for liguid containing ab-
rasive particles, said system comprising a tank
for a pool of liquid to be pumped and from which

‘the liquid may overfiow, a filtering screen in said

tank, an inlet for liguid on one side of said sereen,

- and an outlet opening in the bottom of the tank

39

comprising the two bearings ¢7 and {8 which are

spaced apart axially of the vertical shaft.
In the extent of the vertical drive shaft 18

40

between the lower or proximate bearing {7 and

the impeller {1, the body of the shaft is tapered,

as shown at 27. It is remarkable that such taper- '

ing of the shaft substantially eliminates all tend-

ency for the shaft to whip during rapid rotation.
The smoothitess of operation is controlied to

such nicety that an operating clearance of 005"

may be maintained between the edges of the
impeller vanes and the face {2 of the impeller

- cnamber. 'This is a feature that will prove valu-
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on the opposite side of said screen, a rotary pump

for propelling liguid from said pool, said pump

having a body mounted beneath said tank and

- having an inlet connected to the outlet of saigd

tank, a discharge passage extending from the
pump boay, an impeller in said pump body, a

pase mounted on said tank, a standard rising
from said base, two beermgs supported by said
standard in--ve;ulcelly spaced relation akove the

-overflow level of the pool, a vertical drive shaft

rotatably supporied in said bearings and ex-
tending downwardly through said Pool said drive
shaft having 2 downwardly tavered lower end
portion fcr supporting said impeller for rotation

- in said pump body, a motor mounted on said base
- above pool level, and driving connections be- |

able in many different apparatus and machines -

in which a rotating drive shaft tends to whip or
chatter when it drives a rotating member, al-

though it must be noted that this feature is par-
- ticularly applicable to installations such as that -

described herein, where the unsupported lower

end of a shaft extends into and through the body.

~of liquid. As shown in Fig. 2, the tapered portion
of the shaft need not extend. all of the interval
from the impeller {{ to the bearing i7, but in

60.

the apparatus illustrated may extend from the

impeller to the slinger ring 25. One thing more

‘may be noted of the tapered shaft: The down-

ward taper—ihe taper converging toward and
through the inlet passages leading to the im-

65

-. | 981161 chamber {gmfacﬂl‘tates 01‘ aSSIStS the ﬂDW o

of liguid into the pump.

Many modifications of the structure and struc-

turel organization descrlbed may be prectlced 7-0-

55

tween sa;d motor and said drive shaft.
| | | DAN"EL MURT-'-’HY
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