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o all whom it ety concern

Be it known that T, Witriam C. Down, a
citizen of the United States, residing ab
Quincy, in the county of Adums and State
of Illmois, have invented certain new and
useful Tmprovements in Contrifugal Pumps
and the hke, of which the following iz a
specification. ,

The present invention hus to do with cer-
tain improvements in < cndrifogal ponips and

provements in bulanicing devices or wrrange-
ments for said pumps, When a centrifugal
pump or the like is in operation. there is
created an end thrust on the impeler due to
the difference in pressure hetween the intalee
and discharge sides of tix impeller. This
end thrust tends to shift the impeller und
shaft lengthwise of the shatft in the bearings,
and it must be éither nentralized or bul-
anced in some manner. Tlie use of mechuni-
ally balancing devices such as throst bear-
ngs, etc., in sonie cases, is undesivable owing
to the cost of such bearings und to the fuct
that they occupy considerable space and uro
subjected to wear and liable to get out of
adjustment. )

The main object of the present invention
Is to provide an automatic pressure operated
balance for the roller or impeller so ar-
ranged that the balancing or nentealizing
effect will at all times be exactly propor-
tional to the difference in pressure to be neu-
tralized. That is to say. as the difference it
pressuré between the intake and discharpe
sidles changes, the balancing effect will
simultaneously change so as to maintain the
machine under proper balance at a1l imes.

Another object of the invention is to so
srrange the balaneing device that it can e
used in a pump or machine of this type re-
gardless of.“Lie »rmber of stages of increase
of pressur: T . s to say, it ean be used
in conjunction with single or multi-stage
muchines with equal advantage and satisfac-
tion.

Other objects and uses of the invention

~will appear frem a detailed description of

the same which consists in features of con-
struction and combinations of parts herein-
after described and claimed.

In the drawing

The figure shows a longitudinal sectional
view through a three-stage. pump having ap-

‘plied to it the balancing device of the pres-

ent invention, Portjons of this figure are
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discharge sides 4 and 5, respectively, multi-
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shown in elevation for the
plifying the drawing
of it.

In the consteaction shown in the drawing,

he purpose of gim-
and an understanding

there ure provided low, intermediate and.

Zl‘if_fll pressure stages 1, 2, and 3, respectively.
Phe water or fluid inlet is shown at the
point 4 and the discharge chamber at the
point 4. The main shalt ¢ s journaled in
the beavings 7 und 5 in the vénal manner,
and v driven through a conipling B or in any
sther spitabie nuamer. Fhe stuffing hoxes
o the dike 160 and 11 provide water seals at
the points where the main shaft passes
throagde the casing, These stufling boxes
may be of any saitable construction, and 1
willl therefore, not cotvern wmyself parcticu-
vk with o ddetailed deseription of them.

Counected to and (driven by the shaft 6
are the low, intermediate and higl' pressure
impellers 12, 13, and 14, respectively, said
mipellers working in the low, intermediate
and high pressnre stages, respectively.  The
mapeler 12 draws water from the low pres-
sire chamber 4 and delivers it at increased
pressure tnto the stuge 1. The water of the
stage 1 collects in the annular passage 15,
and the impeiler 13 draws water from this
pasenge 35 and delivers it into the inter-
mediate stage 20 This intermediate stage 2
comrunicates with an annnlar passage 16,
and the impetler 14 draws water from the
passage 16 and delivers it to the high pres-
siee stage 3. Thence it is delivered from
the prmp.

It will be observed that there is an end
thrust created and which must be taken up,
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saiil eud thrust being equal to -the overall .

nee in pressure between the inlet and

plicd by the effective area exposed to said
pressurve. This effective area is substan-
tially equal to the area of the openings of the
impeliers working in their respective cases,
aud s substantially equal to the area of the
cirele designated by the numeral 17 in ihe
figrire,

Twill now deseribe in detuil the particular
balancitig deviee ilustrated in the drawing
in this ense.  The same includes a disk 18
mounted wpon and secured to the shafé and
baving one face normally subjected to high
pressare fluid. and the other face normall
subjected to low pressure fluid, so that the
difference in pressure on ‘the two faces of
this disk will at all times depend upon the
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overall difference in pressure existing in the
pump. By making the area of the disk of

roper size the difference in pressure operat-
ing on the disk will bring about an exact
balancing effect.

This result is secured by the provision of
a fixed seat 19 adjacent fo the high pres-
sure stage, and another fixed seat 20 adja-
cent to the other side or face of the disk,
there being a slight play permissible be-
tween the two faces just mentioned, so that
in operation the shaft is allowed to shift
endwise a very slight amount sufficient to
uncover the seat 19 andssimultaneously to
either cover the seat 20 or leave the same
slightly uncovered. The bearing or seat 20
is provided with one or more axial passages
21 communicating with a chamber 22, so
thai when the seat 20 is uncovered, water
can flow through these passages and into the
chamber 22. This chamber 22 in turn is in
direct commmunication with the low pres-
sure chamber 4 through a pipe or conuection
23, so that the pressure within the chamber
22 ix equal to that on the low pressure side
of the pump.
) {t is believed that the operation of this
balancing device will be readily understood
from the foregoing description. I will
state, however, that as soon as a difference
in pressure is created, the disk 18 will be

forced over a slight distance so as to un-

cover the seat 19, thereby permitting a slight
flow of water past said seat, and this water
wil} find its way throngh the passages 22
and back to the low pressure side of the
machine. It is to be observed that the area

of the seat 19 should be slightly_ greater.

than the area to be balanced, so that when
the disk 18 is firmly up agah;st the seat 19
the high pressure acting on one face of the
disk 1R will slightly overbalance the end
thrust, thus forang the disk 18 and shaft
a shght distance endwise even aguinst the
end thrust which is to be balanced. This
slight movement will cease as soon as the
seat 20 has been so nearly covered or closed
artially shut off the flow of water
through the passages 21.

In practice 1t will be found that when a
pump embodying the features of the present

+
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invention is brought into operation, the

shaft with the impellers and balancing disk .

18 will shift over a slight distance and will
assume and maintain an intermediate posi-
tion practically without variation during
the operation of the machine. The amount
of water which is allowed to leak back
through the passage 21 and connection 23 is
so slight that it may be practically ignored
as far as the efficiency of operation of the
machine is concerned.

Tt is to be observed that in the construe-
tion shown in the drawing the seat 20 con-
stitutes in effect a valve which is closed in
a more or less perfect manner by the end
movement of the disk 18 and so as to either
wholly or partially shut off the return wof
water to the low pressure side of the ma-
chine. Manifestly any other convenient or
suitable arrangement mifht be adopted for
controlling this return of water, and, there-
fore, the seat 20 may be considered as con-
stituting in effect a valve operable according
to the position of the disk 18.

T claim: .

In a machine of the class described the
combination of a- multi-stage centrifugal
a shaft extending through the same,
a plurality of impellers Jocated on said shaft
and working in tandem, an end balancing
chamber surrounding said shaft, an axial
passage connecting the last stage with said
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balancing chamber, n circular valve seat in -

the balancing chamber surrounding said
passage, a balance disk on the shaft in the
balancing chamber, a peripheral seat on said
digk adapted to engage the valve seat afore-
said when the balancing disk is forced there-
against, another axial passage leading from
the opposite side of the balancing chamber
to a point of discharge, a relatively small
valve sent surrounding said passage and
facing the balancing chamber, a relatively
small disk on the shaft adjacent to said
seat’and a peripheral seat on said relatively
small disk adapted to engage the seat sur-
rounding the discharge passage when the
shaft moves in said direction, substantially

. as deseribed.
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