
W. C. DOWD, 
CENTRFUGAL PUMP AND THE LIKE, 

APPLICATION FED APR, 24, 19 g, 

1,848,688. Patented Aug. 3, 1920. 

it.: . T N N \ 
SS HS2 - 2 S. S2 

S : 
N - syZ 

Z772/272ZoZ 
7 C 12 

v- rst 

  

  

  

  

  

  

  

  



10. 

20 

25 

30 

35 

40 

45 

50 

55 

UNITED STATES PATENT OFFICE. 
WILLIAM C, DOWD, OF QUINCY, II, LINOIS. 

CENTRIFUGAL PUMP AND THE LIKE. 

1348.63:3. 
Application filed April 24, 1919. 

70 rall throu if y for f 't 
Ie it known that I, Wii.I.T.s A. C. Dowd, a 

citizen of the nited States, resiling at 
Quincy, in the county of Adams and State 
of Illinois, have in verted certain new and 
Iseful Improvements in ('entrifugal Pumps 
and the like, of which the following is a 
specification. r 

The resent in venti? in his to il) with 'er 
tain introvent its it it if it::) is aid 
the like, and has particular reference to im. 
pro senients in a laic ill; devices () arriage 
ments for saici trns. When a 'cit if itsia: 
jump or the like is in operation, there is 
created an end thrust on the intelli'i I & to 
the difference in pressure is tween the take 
and lischarge sides of tik in peller. This 
end thrust tends to shift the in elier : in 
shaft lengthwise of the shat in the ie:rigs, 
and it must be either neutralize o' : - 
anced in some manner. Tie tise of nei: ) i. 
cally balancing devices sich as thrist lear 
ings, etc., in some cases, is titlesi'i jie () wi: ; 
to the cost of such bearinirs ant to the fact 
that they occupy considerable space and are 
subjected to wear and liable to get out of adjustment, 
The main object of the present in ention. 

is to provide an automatic pressure operatel 
balance for the roller or impeller so ar. 
ranged that the balancing or neutralizing 
effect will at all times be exactly propor 
tional to the difference in pressure to be lic 
tralized. That is to say, as the clifference is 
pressure between the intake and lischarge 
siles changes, the balancing effect will 
similtaneously change so as to maintain the 
machine under proper balance at all times. 
Another object of the invention is to so 

arrange the balancing device that it can be 
used in a plimp or machine of this type re 
gardless of le imber of stages of increase 
of pressu fi : is to say, it can be used 
in conjunction with single or multi-stage 
Inachines with equal advantage and satisfac 
tion. 
Other objects and uses of the invention 

will appear from a detailed description of 
the same which consists in features of ("on 
struction and combinations of parts herein 
after described and claimed. 
In the drawing: 
The figure shows a longiticial sectional 

view through a three-stage. pump h; vir ap 
plied to it the balancing device of the pres 
ent invention, Portions of this figure are 
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shewn in elevation for the purpose of sim lifying the drawing and an understanding 
of it. 

In the construction shown in the drawing, 
tlere are provided low, intermediate and 
ligh tressure stages 12, and 3, respectively. 
The Water or fluid inlet is shown at the 
(int and the list harge chamber at the 
int ii. The in: in shaft (3 is joiraled in 

tist' bearings ilii is it the usial manner, : !!! is driver trigh a 'isling or in any 
'f'' stil it lie ni: liner. 'f'he stuffing boxes 
title like ( ; ) 1 reside water seals at 
th: it its where the Hain shaft asses tl "ill; it the 'asing. These stuffing boxes 
i} : y - if ally strit:tile cist Fuction, and I 
yvill, the refore. not coucer in layself partici 
}: is with : sletaile description of them. 

('litected to antil triven by the shaft 6 
i' the low, interinetiate and high pressure 

i? tellei's 12, 13. and 14, respectively, said 
in tellet's working in the low, intermediate 
all ligh pressure stages, respectively. The 
it teller 12 d': Ws water from the low pres 
slite clailler 4 and delivers it at increased 
less 1'.' I to the stage 1. The water of the 

stage collects in the annular passage 15, 
it lit the ini teiler 13 l'aws water from this 
assage i? and le livers it into the inter 

leiate stage 2. This intermediate stage 2 
'' in fillini'ites with an in lar passage 16, 
: 11 the in peller 14 draws water from the 
assage 16 a little livers it to the high pres 

site stage 3. The lice it is delivered from 
the tril). 

It will be observed that there is an end 
thrust 'reated and which mist be taken up, 
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Sail ent thrust being equal to the overall 
lilfer ice in pressure between the inlet and 
lischarge sides 4 and 5, respectively, multi 
lie loy the effective area exposed to said 
ress are. This effective area is substan 

tia liy equal to the area of the openings of the 
inteller's working in their respective cases, 
: is stilbstantially equal to the area of : he 
circle (designatel by the numeral 17 in the 
fire. 

1 will now describe in detail the particular 
l: laiciiig (le vice illustrated in the drawing 
in this case. The same includes a disk 18 
in inted pot and secured to thic shaft and 
l: xii; one face normally subjected to high 
ressir' flic, and the other face Aiy 

sat bit cted to low pressure fluid, so that the 
clifference 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 
proper 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 to 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 and simultaneously 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 
that 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 communication with the low pres 
sure chamber 4 through a pipe or connection 
2, is that the pressure within the chamber 
22 is equal to that on the low pressure side 
of the plump. 

it 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 1S will be 
forced over a slight distance so as to un 
ever the seat 19, thereby permitting a slight 
foy of water past said seat, and this wo 
will find its way through the passages 22 
and back to the low pressure side of the 
nichine. It is to be observed that the are 
of the seat 19 should be 
thai) the area to be balanced, so that when 
the disk is is firmly up against the seat 19 
is, high pressure acting on one face of the 

s 

thirst this forting the disk is and shaft 
slight distance endwise even against the 

eld, thrust which is to be baland. This slight governent will cease as soon as the 
seat 20 has been so nearly covered or close 

artially shut of the flow of water 
through the passages 21. 

in practice it will be found that when a 
pump embodying the features of the present 

slightly greater. 

* will slightly overbalance the end 

1,848,683 

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. 

It is to be observed that in the construc 
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 of the return of 
water to the low pressure side of the ma 
chine. Manifestly any other convenient or 
suitable arrangement might be adopted fols 
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. 
I claim : 
In a machine of the class described the combination of a multi-stage centrifugal 

pump, a shaft extending through the same, 
a plurality of impellers located on said shaft 
and working in tandem, an end balancin 
chamber surrounding said shaft, an axia 
passage connecting the last stage with said 
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iyalancing chamber, a 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 
disk 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 seat 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 described. 

WILLIAM C. DOWD. 
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