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" This invention relates to rotary -déep well
pumps and relates particularly to that type -of
deep well' pump in-which a by-pass is employed
for the purpose of relieving ‘the shaft tubing of

.5 such pumps from pressure:which would tend to

force water and its entrained sand into'the lower
_end of the shaft tubing. - : :

In rotary deep-well pumps’it is customary: to .

employ a continuous shaft tubing for protecting

0 the pump or impeller shaft from water and sand .

_and for holding shaft bearings which guide the
" shaft throughout its extension from ‘the pump

powl assembly to the power source situated at the-

top of the pump discharge head." ° S

15  In the original form of shaft tubing construc-
tion the shaft is entirely enclosed from a’'point
adjacent_to ‘the upper face of the -uppermost
pump ‘impeller to the top wall of the discharge

-20 4 pump is operated, a pressure exists'in the space
surrounding the uppermost impeller, this pres-
sure being greater than a column of water having
a height equal tothe distance the water must
25 ,round the uppermost impeller of the pump is
exerted on the lower end of the-shaft tubing
through the space existing between the shaft
and the bearing structure placed adjacent to the
upper face of the uppermost impeller. There-'
fore, in order to prevent an upward flow of water
and sand ‘within the shaft tubing, this tubing
was sometimesfilled with oil and a-packing device
was placed between the upper-end of the shaft
tubing and the shaft portion extending there-
through to prevent this oil being. forced out,
through the upper end-of the shaft tubing by the

water pressure exerted at. the lower end’ of the
shaft tubing due to the pressure head exerted
thereat when the pump is in operation. :

=]

3

3
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This previous form of construction has been re-
placed by a new construction in which a by-pass
_opening is extended from communication with
 the shaft at a point near the lower end of the
45 shaft tubing to the exterior of the pump, and &
sealing device is placed around the shaft between
the uppermost impeller and the by-pass. to main-
tain at & minimum the flow of water from' the
pump passages, through the sealing means, and

o out through the by-pass into the well. - By the
adoption of this by-pass construction the interior
of the shaft tubing is relieved from pump pres-
sure, lubrication of the bearings within the shaft
tubing by the drip feed method is made possible,
‘55 and the interior.of the ‘shaft tubing is kept free
from the entry of water and sand due to the

casing or outlet fitting of the pump. - When such’

be raised by the pump.  This: pressure existing

presence of a body of oil in‘. the lower.end of ,'thé .

shaft tubing, this body of oil having a static head
equivalent to the static head in the water: of
the well outside the pump. : ‘ S

The sealing. means employed arourid the 'sha'ft

60

in & position between the uppermost impeller of -

the ‘pump and the by-pass operates very satis-

factorily over.an-extended period of ‘time where. -

the water beihg pumped from the well carries no
sand or a very small amount of sand; but where
the sand content of the water is quite large, such
an amount of sand is carried into and through
the by-pass sealing means as to produce a very
rapid wear therein, with the result'that- the seal-

_ing " means “becomes -inefficient in that ‘it allows:

a large escape of ‘water from the pump passages
through the by-pass and into the well space sur-
rounding the pump. This loss of water mate-
rially reduces the efficiency of the- pump, espe-
cially when the pump:is of small ¢apacity.

“ Tt is an object of this invention to provide in

‘a'pump having a'by-pass, a means for preventing
‘entry of water from the pump’passages into the

sealing means’ employed for controlling: the flow:
of water out through ‘the. by-pass into -the well.

" means from the passages of the pump, the: entry

of sand.or other:-abrasive substances. into the

of, with the result that by use of my invention in

~a pump employed: _to. pump. sandy-water, as long

and as. efficient-operation ‘may be had as where
the ordinary by-pass seal is‘employed in’a pump

80°

By preventing entry. of water into the’ sealing -

~sealing means is likewise prevented,'and there- -
“fore the sealing means is'maintained in operation
“under- conditions which- are conducive to mini~
“mum’ Wear between the cooperating parts there-

used to lift: clean water  which -is enti‘xjelyv,free; _

from sand. - - Co SR
A further object of the invention is to:provide

ih a pump.of this character a by-pémss seal for
limiting or throttling the flow of by-pass water,

: ;

-

and means for introducing ‘a continuous flow of .
clean fluid, such’as clear water; at the entrance -

of such by-pass seal so that the flow of fluid
through ‘the by-pass seal. will consist of 'such

‘clean liquid and will displace and ‘prevent from

entry into the by-pass seal any liquid from the
passages 'of ‘the pump, which liquid ordinarily
carries sand or other abrasive substances.

It is a further object-of the invention to pro-

[

00
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vide in ‘a pump of this character an entrance .

chamber at the entrance end of the by-pass seal,
to feed clean. water to such entrance chamber,
and to provide a ‘means for:causing a small ‘flow
of such'clean ‘water from the entrance chamber

110



* into the pump passages, thus insuring against

any entrance of water and sand from the pump
bassages into-the entrance chamber. -
A further object of the invention is to provide

ina pump of the above character a pumping.
“device which is preferably in the form of a small

pump 1mpeller ‘for producing a -pressure, in op-
position to the pressure in the pump passages,

‘ . sufficient to produce a-desired flow of clean wa-

10.
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ter from the entrance of the sealing means to-
ward and into the passages of the pump.
A further object of the invention is to provide

a simple and efficient construction of cooperating.

parts ‘whereby the hereinbefore mentioned: oh-
jects of the invention are attained.

Further objects and additional advantages of
the invention will be pointed out in the followmnr'v

part of the specification.

Referring to the drawings, Wthh are for illus-
trative purposes only,

Flgure 1 is a simple diagrammatic elevatlonal

view showing -a_ rotary deep well pump with~

which the use of my invention is especially val-
uable,
Fig, -2 is-an: enlarged: Vertlcal cross sectlon

- through that portlon of the pump of Fig. 1 in

which my invention is incorporated.
Fig. 3:is.a horizontal cross sectional view, to
reduced - scale, taken: as-indicated by the. line

: 3—3 of Fig.. 2;

-Pig. 4is a fragihentary section on a plane rep-

" resented by the line4-—4 of Fig. 3. .

Fig. 5 is:a..cross section, to reduced scale; on
a plane represented by ‘the line 5-—5 of. Fig. 2.

For the purpose of illustrating- the utility -of
a single - embodiment of my -invention I have
in Fig. 1 shown a:deep well centrifugal turbine
pump 10 supported in a- well casing 11 and con-
sisting of a pump bowl assembly or pump proper
12, a discharge column 13, and an-outlet mem-
ber or ‘dischargé -head: 14 - on which a motor 15
for operating the.-pump is secured, In this type
of pump a shaft tubing 16 extends from the dis-~
charge head 14 down through. the interior of
the discharge column -137and, as shown in Fig.
2, threads onto a bearing sleeve 18 which . is
screwed at 19 into the upper end of the central
body portion 20 of a by-pass and _main bearing
casting .21 with- which the lower end of the, dis-
charge column 13 makes: threaded engavemﬂnt
as indicated at 22.
bass casting 21.a top or uppermost bowl casting
23 is sécured by suitable means, such as repre-

sented by bolts 24; As indicated.in Fig. 1, other
- bowls 25, similar to the bowl 23 illustrated. in de-

tail in Fig. 2, are successively secured together

~to form the pump bowl assembly or pump proper

12, the number of bowls employed in the pump

L bowl assembly 12 being proportioned in accord-
@0;

ance with the characteristics of the bowls and
impellers and the height or ‘head against which
the water must be pumped. - A perforated. inlet
member ‘or screen 26 is generally placed at the
lower end of he bowl assembly ‘to prevent entry
of gravel or -other objects into the pump with
the water drawn from the well, -

Referring particularly to. Fig. 2, the bowl cast-
ing 23 includes an outer wall 28, an inner conical
body 29 supported from . the outer wall 28 by

.- vanes or webs 30, an impeller.chamber 31, and

water: passages: 32 through which. water is di-
rected under pressure by an impeller 23 which
is supported and rotated  within the . -impeller
chamber 31 by a shaft 34. The upper ends: 35
of the water passages 32 lead mto water passages

To the lower end of the by-.

1,924,203

tral body portion or boss 38 of the by-pass cast-
ing 21. When the impeller 33 is rotated at op-
erating speed, it takes in water, as indicated by

the arrows 40, and by its centrifugal action dis-

charges such water; as indicated by arrows 41,

“into the lower ends of the water passages 32 at
a pressure higher than the pressure at which "

36 formed between an outer wall 37 and a cen-

80

the water has entered the lower opemng or inlet -

-of the impeller.

85

. “When a number of bowls or pump stages are. -

‘employed, - as ‘indicated by the assembly 12 in
‘Fig. 1, water from the well is drawn into the
- pump. thr ough the strainer 26, and as it is car- -
~ried upwaldly through the successive stages its

pressure is increased each time it passes throtgh
a bowl so ‘that when the water reaches and is

" discharged: by the impeller 33, Fig. 2, into the

passages-32 of the uppermost: pump bowl 23 it

will be under sufficient pressure to.overcome the-

static ‘head or the height to. which it must- be
pumped and the frictional head of the discharge

column- 13 ‘through  which it passes from the

pump proper to the discharge fitting 14.
.Therefore, it will be seen that as water is to

be discharged from the discharge head- 14 the :

pressure existing within the passages 32 of the

static pressure exerted by a. column of water hay-

.ing’a height equal to the length of the discharge

column 13; otherwise there-would be no flow of

90
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_uppermost bowl 23 must:be greater than the

water from the pump. The shaft 34 extends -
through the sleeve 18 and through a sleeve .43

which is held partly in a bore 44 of the body 38

provided by the by =pass. casting 21 and.- partly

by:a counterbore 45 in the upper end of the cen-
tral body 29, this bearing sleeve 43 fitting. tightly
into the bore 44 and. the counterbore 45 so as to
prevent leakage of water under pressure from. the
upper ends 35 of the water passages 32 into the
space surrounding the shaft. 34. . The sleeve 43
connects the body. 29 with the body. 38 in such a
manner as to provide a continuous wall structure
surrounding the shaft from a point. adjacent to
the impeller 33 to a circular by-pass chamber 46

which has radial by-pass passages 47 extendmfr,

outwardly therefrom.
During the operation of the pump, thele 1s a

-small flow of water.out through the by-pass pas-

sages. 47 into the interior of the well owing to

the pressure on the exterior of the pump belng‘

considerably less. than the bressure on the in-
tenor of the pump.
- Above the impeller 33 the body 29 is counter-

bored, as indicated at 48, to receive a set of seal-

ing rings 49 which are of such internal diam-
eter as to fit closely about the shaft but are smaller
in ‘external diameter than the counterbore 48,
with the result that the axial position of each of
the rings of the set 49 is controlled by its” en-
gagement with the exterior. of the shaft 34 and
not by the engagement with the cylindrical wall

110

120
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130

of the counterbore 48. - To pr event rotation of the -

set of rings 49, pins 50 are extended thr ough holeg
51 in the rings, which holes 51 are larger than the
pins; thus permitting a degree of lateral move-
ment -of the rings relative to the pins.. -An ex-
ternally threaded ring nut 52 is employed to hold

140

the set of sealing rings 49 in’ the upper portion -

of the recess or counterbore 48. - The lower por-
tion of the counterbore 48 forms what shall be
termed an entrance:chamber 53, or in other words,
a space or chamber through. which. any fluid must
pass before it can reach and pass. through ‘the
sealing means formed by the set of rings: 49

150
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A small auxmary nnpeller 55 is secured to the :

- upper face of the impeller .33 by means such ‘as

b, indicated by screw.56, the: barrel or throat por-
tion 57 of this impeller ponectlng into the lower

‘10
15
20
‘30

35

45

50

55

portion of the.entrance chamber 53,. and - such
impeller 55 having passages 58 s0 formed that a
discharge pressure will. be exerted ‘radially out-

wardly in the direction indicated by the arrows 60. -

Through one of the webs 30 which has been
enlarged, as indicated at 61 in Figs. 3 and 4, a
hole: 62 is drilled from the exterior of the bowl
23°t0 communication: with the: entrance cham-
ber 53, and from the surface of the ground piping
63 extends down the exterior of the pump struc-
ture and connects at 64 with the outer end of the

passage 62, making: it possible to feed clean fluid,’

such as” water, ‘into ‘the entrance: chamber 53.

Owing to the fact that the point ‘at which water
" is fed into the piping 63 is at substantially the"

same level as ‘the. upper end of ‘the . discharge

column 13 of the pump, the static pressure of the:
clean water where it enters the entrance chamber:
" 53 is nearly as great as the pressure existing with- -
in the .pump passages 32 .when" the pump is ln-“;

operation, . To overcome the-excess pressure ex-.

65 and to cause.a small flow of clean fluid down-.
wardly and: outwardly from -the chamber: 53
‘ through the space 65, the static pressure-of the

clean water entering the chamber 53 through the
passages 62 is reinforced:or added to by the im-
peller 55 which exerts”an outward force in its
passages 58, as indicated by the arrows 69.

sure. head within:-the' chamber 53 due -to the
height or length of the piping 63 and ‘the pressure
mcurred or exerted by ‘the centrifugal action: of

~ . the. 1mpe11e1 55,-and owing to the fact that this
40..

pressure in the outer ends.of the passages 58 is

slightly- greater than the pressure in the pump.

passages 32, there will'be a ¢ontinuous outflow of

clean water from. the entrance .chamber - 53
through the impeller 55, and into the space. 65

which communicates:-with the passages 32.
To hold- the leakage in reverse direction from

-the space 65.and around the upper portion of the

1mpeller 55 into the: chamber 53,-a:sealing . ring

ring- 66 fitting closely the.exterior: of the barrel:
or-throat 57 of ‘the impellér 55, being held from:
rotation by pins 68 and being held in the recess

67 by an annular plate 69 which is secured in
place by screws-70. . Owing to the fact that there
is a continuous discharge: of clean water into the
space 65, such water as may leak back around the

~exterior of the impeller 55 and through the seal-

~ ing means 66 into the chamber 53 will be free

60

65

70

from sand and abrasive sthstances.
. The pressure of the water within the entrance

chamber 53 being greater than the:static pressure’

exerted on the by-pass passages 57 by the water

in the well results in a small flow-of clean water

from the entrance chamber 53 upwardly around
the exterior of the shaft 34, through the sealirig:
means represented by the set of rings 49, through:

the bore 72 of the: body 29-and -the hore of the

sleeve 43, and into the annular chamber and ra--
‘dial passages 47 forming part of the by-pass
structure.:

This' by-pass flow is desn‘able as it
serves .to lubricate the bearing formed. by the

sleeve 43 and also. operates to keep such bearing
“eools

75

‘entrance ‘chamber toward said pump: passages
" and sealing means operative to prevent a reverse
“flow. of “liquid - from -said’ pump - passages  and

By use of the structure prevrously descrrbed !

Y

the followmg valuable results have been decom- L

plished: ‘Sand or abrasives are prevented from’

-entering the space between the sealing means for

the by-pass and the shaft, thereby- reducing wear . :

on the sealing means, the shaft; and the bearings
to a minimum and thus assuring a. maximum
useful life “of these operating: parts..

0

A congtant S

flow of ‘clean liquid is fed into the’entrance of- Ve

the ‘by-pass structure, partlcularly the entrance‘
_to’ the by-pass sealing means,’ ‘thereby: assuring. -

that all flow of liquid outward through the by~

‘pass structure will be confined to this clean lig-

8

uid... The running allgnment of the rotary-parts -
including the shaff and impellers attached there- = '

to is maintained for a maximum: period of tlme"' 9
by keeprng the main- pump bearmg free:from ex-v i
cessive wear: : .

I ‘have herein shown my 1nvent10n in simp]e o

and ‘practical form, but it'is recognized that cer-

“tain parts or elements thereof are’ representatlve

of: other parts, elements; or mechanlsms which

may be employed in: substant\ally the ‘same main= -

ner.to accomphsh substantlally the same results :

therefore, it is to be understood that the inven--.
“‘tion 'shall-not be limited: to the details disclosed
isting in the passages 32 and -also in . the space -’

95

herein but shall have the. scope set forth in the: -

‘following' claims.

T claim'as my. “invention:-

©1..A:pump of the character: descrlbed 1nclud-
1ng _an impeller shaft; an’ impeller secured to and-

rotated “by said shaft; a casing structure sur--:

structure comprising an’ inner wall: havmg a'bore
receiving said shaft above ‘said impeller; an outer
wall forming pump passages: exterior: of said in-
ner wall, and a by-pass passage having, communi-

“rounding said shaft and said impeller; said casing- :
The
outward pressure in the outer ends of the passages

‘58 of the impeller 55 is- the sum of the static pres- 110, i "

cation at its inner end with said.bore of saidin=. '

‘ner:wall above said impeller and Having commu-

nication at the outer end with the exterior of said’ 115

casing, there being-a recess at the lower end of

said ‘inner wall forming an entrance chamber AR

leading into said bore; impeller means.on the up-

per.end-of said: 1mpeller for- producmg a flowof

liquid “from: sa1d entrance chamber toward: said

“pump. passages; and- sealing means operative.to

120

prevent’a reverse flow of liquid-from said pump < -
passages and ‘around. said 1mpe11er means mto -

: sald entrance chamber.
66 is placed in an annular recess 67, this sealing -

L 20A pump .of the charactel descrlbed mclud-» -

ing:-an impeller shaft; an impeller securéd-to‘and
: rotated by said shaft; a . casing structure- sur-
-rounding said-shaft and saxd 1mpe11er said .cas-

125

ing- structure: comprrs\ng an inner wall havlng a. -

bore receiving said shaft above 'said 1mpe11er an

outer wall forming’ pump passages exterior of said

130

inner wall, and a by- -pass: passage. having com- i

“munication at. its inner end-with said bore of

said’ inner wall above said impeller and having’

'jcommumcatmn at its-outer end with the exteri-
orof said casmg, there being & recess at the lower .
-end of said.inner wall forming an entrance cham-
‘ber leadlng into said bore; means for delivering: R
a fluid from an éx telnal posmon to:said entrance i

- chamber; seahnﬁ Ieans -operative around sa1d'14o L

shaft‘to restrict. the flow . of liquid, through said. . -

bore; impeller  means-on’ ‘the upper end of said

impeller for producing a flow of liquid from said -

145

around ‘said 1mpeller means: 1nto said entrance”z”:

: chamber
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