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This invention relates to pumps for use in
wells or bore holes and in particular to axial
flow pumps of the multi-stage type.-

The object of the invention is to provide a

- i pump in which the various guide units for

the impellers can be simply made and assem-.

bled, further objects of the invention being to
protect the pump spindle-and its bearings
from injury due to foreign matter in the lig-
g uid under treatment - whilst in addition,
- means are provided for facilitating the erec-
tion of the pump as a whole together with its
driving unit so that the weight thereof is
more -uniformly distributed whatever cir-
-35 cumstances may arise. -

To this end according to this invention
each guide member for -an impeller com-
prises a cylindrical member adapted to-en-
gage a similar cylindrical member imme-

- 2o diately above or below it.. Further, a spheri:

cal seating is formed bétween the main cas-
_ing of the pump and the supporting member
therefor so as to enable the weight of the
pump to be uniformly distributed over .the
.25 support even when these two members are
" relatively inclined to one another. .. . -
Moreover the pump spindle and its bear-
ings are enclosed in.a protective casing con-
taining some lubricating liquid, for example

' 30 water under pressure, and at the lower end

of this casing a chamber is formed in which

the pressure is less than that which obtains

ywithin - the pump, so: that the lubricant
around the spindle is constantly changed by
“its gradual escape from this chamber. -

A construction according to this invention

te
&

is diagrammatically illustrated in the accom-

_panying drawing in vertical section. ..
In the construction illustrated, the .casing
. 491 of the pump is provided with a spheriecal
_surface 8 which -cooperates  with’ a_corre-
‘spondingly shaped bearing surface on the
supporting member or base 2 which consti-
tutes the supporting bed of the pump. - The
portion 1 of the casing carries an additional
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-casing 4 which supports the bearings for the -
driving spindle 5 and also the motor or like

prime mover (not shown) for this spindle..
‘At its lower end thie casing 1 carries the
50 ‘delivery pipe 7 a suitable bearing 6 béing

the shaft.

"The delivery pipe 7 which is inserted in

the well or bore hole 8 carries the pump
proper 10, the lower end of which is provided
with a suction pipe 11, the casing being pro-

vided at its upper end with an outlet branch
9. "It will be seen that the casting constitut~

Ing the main casing 1 is of approximately

conical shape and therefore of considerable

strength. : ,
_ The spindle of the pump is enclosed with-
in ‘a liquid-tight protecting tube 12° within

which the bearing 6, already referred to, is-

actually enclosed. The annular space 13 be-

- tween the spindle 5 and the protective tube

contains a lubricating liguid constantly sup-
plied from-any suitable source through the

~ provided at_t'h:e‘ lower end of thefcasing; for ©
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pipe 14. Mounted within the delivery por-

tion of the pump casing at suitable intervals
in its length are spiders 15, 16, which not only
serve as supports for the bearings 6, 17 on

‘the pump spindle, but also carry the protec-

tive tube 12. -~ . —
"The pipe:14 ‘throug‘ﬁ which lubricant is
constantly supplied to.the interior 13 of the

70"

75

protective tube 12, is preferably arranged

above the upper bearing 6, whilst below the

“lower bearing 17 where the spindle projects

through the lower end of its protective tube

‘12 is a sleeve or bush 18 provided with an an-

nular chamber 19.- If desired, the chamber 19
may be arranged at some other point in the

Jength of the protective tube. L
** The chamber-19-is connected by a pipe 21
“to the suction.chamber 22 of the pump.- - The
‘bearing 23 for the lower end of the shaft is
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mounted:in the suction-branch 24 of the pump ‘

-and can,if desired, be fed with lubricant from

within the protective tube 12." For example,
an additional annular chiamber 26 may be

‘formed within the bearing 17 and connected
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by means of a pipe 25 with the bearing 23, -

‘the pipe passing through'the wall of the de-

livery branch 20 and through the wall of the
suction chamber-22. B ; -

The rotors or impellers of the pump are
mounted- within :the casing of the pump
proper 10 which can, if desired, be connected
to the protective tube in -some manner other
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than that illustrated in the drawmg The
protective tube 12 may be longitudinally ad-
justed and adapted to engage suitable pack-
mngs on the bearing members or. supports
therefor. Such ad;ustment may be made on

each length of tube at the bearing where the.

'protectlng casing is built ‘up from a series
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of tubes which togethe1 form a continued-

water-tight  protective casing  round - the
spindle "tnd its bearings. .

In an alternative constructmn (which is
omitted to prevent confusion) the chamber
19, which may be of any desired form and size,
is connected to the atmosphere instead of to
5 the suction chamber of the pump. With the
construction illustrated such an arrangement
would result in the pressure within the chani-

ber 19 being always less than that of the
lubricating hquld in the protective tube and .
always less than that within the pump with

the result that lubricant would flow from the
interior of the tube into the chamber 19,
The operation of the lubricating arrange-
ment described will not depend on Whether
the pump is working or stationary.  Itis pos-
sible to supply 'through the, pipe 14 sufficient
lubricant to ensure that the uppermost bear-

" ing is always completely immersed therein, -
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The lubricant flows through the annular
chamber 13 past the bearings which occur in

-the length of the tube down to the chamber

26. Thence some of the lubricant is drawn
off and used to lubricate the lowest bearing 23
whilst another part of the lubricant escapes

from the chamber 19 whence it passes through -

the pipe 21 into the suction chamber 22 of the
pump. Thus the bearing above chamber 19
at the lower end of the protectlve casing is
fluid-tight and prevents sand and other im-
purltles from working into the bearings

which are thus- W1th1n a bath of lubrlcant .

vand maintained free from impurities.
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Some of the lubricant (which may be in
the form of oil or filtered water) may be ar-
ranged to escape through the lower end of the
protectlve tube whilst the rest is caused to flow
in an upward direction by the freshly ad-
mitted lubricant. This portion of the lubri-

cant can be made to flow through the pro-

tective tube in the same direction as the liquid
being pumped and can again be withdrawn
at the upper end and caused to- circulate in
the manner described.

At the lower end of the dehvery pipe 7 a
cyhndrlcal pump casing 10 is connected to the

.delivery branch 20 by means of a screw-

threaded joint 27, the guide units for the
rotor members assembled within this tubular
casing being held together by a clamping
member at the other end of the pump, the

clamping member - being, if desired, also-

adapted to support the Iowest bearing. - The

- uppermost guide unit 28 comprises a cylin-

5

drical member which extends in the axial
direction so das to engage a groove 29 concen-

“first impeller 30.
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tric with the shaft formed in the guide mem-
ber 28 immediately below it, and below the
The second guide unit 28
1s similarly connected by means of a collar
31 which extends below the next impeller 30
with a corresponding groove 29 in the third
guide unit 28 and so forth. = -

Between each guide unit 28, the 1mpe11ers
30 are keyed on the spindle 5 by keys 85, and
spaced at the required distance apart by dis-
tance pieces 32 which also- prevent losses
along the spindle:

Finally the lowermost -
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Guide unit 24 constitutes the suction branch -

to which is secured the suction pipe 11. If
desired, the constructional details of the guide

“units may- differ from that shown in the draw-

ing without departing from the invention,

As will be seen, the invention provides a
pump of which the diameter is hardly larger
than that of the suction and delivery branches
which is of the utmost advantage in sinking
deep wells since it reduces the diameter of

the borehole and the consequent cost. The as-

sembling of the pump is a simple- matter.
First of all the bottom impeller 30* is keyed
to.the shaft 5; then the following guide unit
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with its distance tube 32 is placed above it. -
Thereafter the impellers.and guide units are

alternated until the necessary units have been

assembled. -The completed shaft can then be
inserted in the casing 10 and the end pieces
20 -and 24 screwed: into place. .The casing
10 may then be joined to the protectlve cas-
msr 12 and the outer casing 7.

Further as the bearings of -the spmdle are
protected from wear, the life of the pump is
increased and its efficiency improved while
finally the pump as a whole can readﬂy seat
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itself upon its supporting base to suit the par- -

ticular conditions which ha,ppen to prevail.
Claims:

1. In a bore hole pump, the combination
of a casing having an outlet therein, a de-
livery pipe having a suction branch at the
lower end thereof connected to: said casing
and adapted to extend into.the bore hole, a
protective. tube within said-casing and said
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pipe, a bearing within the lower end of said

tube, said bearing havmg two chambers, a

shaft rotatably: mounted i in said bearing, a

rotor on. the lower end of said shaft, means
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for circulating lubricant through said pro- :

tective tube into said chambers, and ‘means
for maintaining the lubricant pressure in-one

of said chambers below that which obtains

in the protective tube above said bearing
and above that: which obtams in the other
of said chambers.

2. Ina bore hole pump, the combination of,
‘a casing having an outlet opening therein,

a: dehvery pipe havmg a-suction branch .at
the lower end thereof connected to said cas-
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ing and’ adapted to.extend into the bore hole,

a pr otective tube within said casing and said
pipe, bearings W1th1n the lower end of said
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tube and said pipe, said tube bearing hav-
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ing two chambers, a shaft rotatably mounted
in said bearings, a rotor on the lower end

of said shaft, means for circulating lubricant

through said protective tube into said cham- -
bers, a. conduit connecting one-of said cham-
bers with the bearing in the lower end of
said pipe, and means for maintaining the
lubricant pressure in said last mentioned
chamber below that which obtains in the
protective tube above said tube bearing and
%bove that which obtains in said other cham-
er.

In testimony whereof I have affixed my sig-

nature. IR
CHARLES SCHAER.
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