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SUBHERSIBLE PUMP AND THE LIKE.‘ 

‘Application ?led it“ 4, 
To all whom it may concern.‘ . 
Be it known ‘that I, JOHN B. KEATING,’ 

a citizen of the United States, and resident 
of Piedmont, Alameda Count , California, 
‘have invented new and useful mprovements 
in Submersible Pumps and the like, of 
which the following is a speci?cation.‘ 
My invention has for its particular ob 

ject hydraulic m'echanism,-as a pump, in 
combination with a driving motor or gen 
erator and which‘ may be adjusted to any 
position as within a well for the purpose of 
pumping from such well the water which 
flows in from the surrounding strata.‘ It 
is particularly adapted topumping deep 
casing wells, where the casing perforations 
are below the pump, although it is also 
suited to other wells not~ cased 'or wells 
where the casing is perforated above the 
pump, and in such cases is referably to be 
provided with a suitable casing or discharge 
pipe connected to the said pump and im 
mediately surrounding the motor. _ 
In pumps of thisgeneral type it has here 

tofore been customary to extend a vert'cal 
operating shaft from" said pump upw/rd 
through the casing to a suitable motor or 
driving means located above the well or at 
least above that portion of the \well subject 
to water over?ow during the operation of 
the pump, or when it is stopped and water 
rises around the .pumping end of the unit. 
Such construction is expensive, both’as to 
?rst installation and operation and these 
disadvantages increase as the depth of the 
well .or distance through which the water 
is to be pumped increases. Moreover, to 

" remove such pump from the well, to repair 
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and replace, becomes a costly process and 
the maintenance of lubrication to the bear 
ings, of which a number are necessary on 
account of the longv driving shaft, is ex 
pensive and ine?icient and requires special 
attention in'operation and ex ensive addi 
tional supporting structure. iii such bears 
ings lubrlcation is not infrequently de~ 
stroyed and they become ?ooded with water; 
whereasv in the pump and motor of my in 
vention the’bearmgs?are kept free from con, 
tamination with ‘pressure water and ade 
quate lubrication is maintained throu h‘ a 
counterbalancing or excess pressure be ind 
‘the oil feed so that no leakage of water into 
the motor bearings occurs. Moreover, the, 
motor is enclosed in a.‘ sealed com artment 
.of smooth exterior from which t e water. 

1921. serial-1n. ‘458,304.. _ 

'is kept excluded by internal pressure, thus 
securing at all times a free running, sub 
;merged pump'of minimum weight, requir 
-ing a minimum of power, more easily ac 
cessible for repairs and replacement and 
cheaper in ?rst cost and maintenance. _ 
By referring to the accompanying draw 

ings my invention will be made‘ clear. ‘ 
Figure 1 is a vertical cross section through 

(a pumping unit of my invention, as posi 
tioned within a well casing and showing one 

/ form of. sealing means. ' -- ‘ ' 

Fig, 2 is similar to Fig. l'with certain 
of the‘portions shown in full lines and with 
a_ diagrammatic showing of the oil feeding 
system and the delivery pipe. . 

Fig. 3 is a fragmentary‘ view of certain 
of the parts of Fig. 2 wherein I‘. employ a 
separate discharge column in place of the 
sealing means of Figs.-_1.and'2. 

- , Fig. 4 is a sectional view of the upper 
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part of the motor casing of Fig. 1 showing _ 
a portion of the casing and the suspension 
member and withv pipe and electrical con 
nections, passed into the motor casing 
through. sealing means. - . ‘ I ‘ 

‘ Throu' holit the ?gures similar numerals ’ 
refer to identical parts. . _ 
The casing tube of the well is indlcated 

by the numeral 1 which extends withln 
gra‘irel or other strata containing water, oil 
or liquid t6 be umped from the well and in 
which, when t e pump is idle, 1t is under 
stood the liquid rises to the water table 
level indicated by the-numeral 2. At 3 1s 
shown the ground surface and at 4 the 
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delivery pipe from which the water ‘pumped , 
may ?ow to any desired point of delive 
5. A suitable suspension member 6- an 
support 7 carry, the weight of the parts. 
The suspension member 6 carries on its 

' lower end the motor casing 9 which is her-_ 
metically sealed. Betweenthe pump cas 
ing._11' and motor 9 is a shaft bearing 12 
and the packing 13, v thereby sealing the 
joint ‘between the pumpxand _ _ 
ing against water ingress under ordinary 
conditions. Between the _,:bear1ng 12' and 
gland means I form the'chamber 16 into 
which ?ows Lany water that leaks from the 

.' pressure side of the pump rimner 17 through 
the sleeve bearing, 12 and whlch water w1ll 

I be) discharged therefrom freely; through 1pc 

the motor cas- - 

or channel 18, back to the suction side 0 the .i 
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1pump at 21 or there maybe substituted a ' 
ollow shaft or any pipe or conduit connec 
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tion from the chamber 16 to a point of lower 
pressure as the suction side of the pump. 
n this way it will be seen that the tendency 

for any pressure water getting into the 
motor casing 9 during the operation of the 
pump is reduced to a minimum as the cham: 
ber ‘16 is kept drained. If the pump is 
stopped and the air leaks out of the cham 
ber 16 the water will rise therein and tend 
to ?nd its way into the motor casing on 
account of the static pressure that will then - 
exist due to the higher level of the water 
table at 2. It is clear that any ?ooding of 
the motor casing 9 will be fatal to success 
ful operation and therefore to insure the 
operation at any and all times it is essential 
to keep the said casing and bearings free' 
from water. 
plained below. 
In the operation of a submerged pump 

such as I have here shown I may employ 
the space between the motor casing 9, ump 
casing 11 and well casing 1 as the disc arge 
column of the pump as shown in Figs. 1, 2 
or discharge column 8 may be employed 
separate from the well casing as in Fig. 3, 
in either case the discharge will take place 
in the direction of the arrows 22 and be 
delivered through the outlet 4, at such times 
reducing the water level on the suction side 
within the casing 1 to some point such for 
example as that indicated by the line 23, 
Fig. 1. During pumping the water will be 
delivered normally through the outlet 4 un 
der some discharge pressure determined by 
local conditions and the characteristics of 

This I accomplish as ex 

the pump. The excess pressure in the de-_ 
livery column over that in the suction col 
umn of the casing makes necessary a seal 
between the two which I accomplish either 
by a separate discharge pipe to the surface 
as 8, Fig. 3; or by the cup leather 27, with 
in which there may be an expansion ring 
member 28 to insure its contact with the 
walls of the casing, see Fig. 2, or the said 
expansion member may consist of an air ex 
pansion tube having an‘ air supply connec 
tion at 30; or an inflatable tube 31 with an 
air connection at 32 may be employed as in 
Fig. 1. In either case the discharge column 
will be sealed from the suction column either 
by separate discharge pipe or by the ex 
pansion of the member 27 or 31 between the 
pump casing 11 and the well casing 1. 
While I have shown a tubular or pipe 

member 6, from which is suspended the 
motor casing 9, and within which are car 
ried the electric conductors 34, 35 and‘ vthe 
~oil pipe 37 it will be obvious that these may 
be separately conveyed to the motor casing 
9 and the latter may be suspended with a 
cable or in any other well known way. In 
the construction I have shown these conduc 
tors and oil pipe are adapted -- to pass 
through sealing _~vmeans 10, preferably ‘lo: 
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cated at the top of the motor casing 9. 
The oil pipe 37 is adapted to be passed in 
any Well known way through the motor cas 
ing 9 to its delivery end, 38 Fig. 1. The 
upper end of the pipe 37 is connected to a 
reservoir 42 and is ?tted . with a control 
valve 43 whereby oil may be fed from a 
point above the ground surface 3 to the in 
terior of thesubmerged motor casing 9, see 
Fig. 1. . > > . 

I have also shown .an air pipe 44 which 
is connected through a suitable cover 46 on 
the oil reservoir 42 from a source of com 
pressed air or gas shown diagrammatically 
at 45. A sight gauge at 47 on the reservoir 
42 indicates the oil level at all times and a 
pressure gauge at 48 indicates the pressure 
in the motor casing 9. ' 
To insure against the formation of an 

explosive mixture within the motor casing 
9_. a neutral gas may be supplied from the 
compressor 45 as an initial charge in the 
motor casino‘ 9. This neutral gas may with 
advantage be air from which the oxygen 
has been burnt and therefore consist of ni 
trogen; or of carbonic acid gas, or any other 
inert gas may be employed not detrimental 
to the apparatus, and in such case I recom 
mend the primary abstraction of air from 
the casing 9. This may be done by blowing 
the air from the casing through a separate 
pipe 51 and valve 52. - 
The assembled pump and motor are ?rst 

let down into the well casing 1 by the sus 
pension member 6 to the desired depth, and 
if the depth is su?icient to make it neces 
sary, air or inert gas is forced into the motor 
casing 9 as from the compressor 45 through 
valves 49 and '50 and pipe 37, so that an in 
ternal pressure in the casing 9 is indicated 
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on the gauge 48 sufficient to more than com~‘ Y 
pensate for any contraction of the normal 
air within9 due to the external water pres 
sure on account of the elevation of the water 
table- 2 above the said casing 9. This will 
prevent the ingress of any possible water 
into the pump casing. A small quantity of 
oil is permitted to ?ow through the pipe to 
the outlet 38, lubricating the bearings and 
packings and‘oiLsealing the motor "housing 
9 between the outside liquid and the inside 
gas; that 'is, the leakage through the said 
gland, if any, will be a-very gradual out~ 
?ow of oil which is constantly replenished 
from an external source. Lubrication is 
thus established and thereafter maintained 
during the pump operation.’ The water 
table'drops within‘the casing to the line 23 
and the water is delivered through the out 
let 4 to the reservoir 5. The pressure con 
ditions within the motor casing 9 are indi 
cated on the gauge 48 and this is balanced by 
the column of oil rising to 47. The run-’ 
ning condition will therefore at all times be 
one of perfect lubrication of the bearings 
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insured by a slow leakage of oil there 
-through. - ‘ ' ' _ ' ' 

If the pump is to be shut downfor-any 
considerable time oil leakage may be pre- 
vented by closing the valve 43. _ , 

I am well aware of ‘the explosive nature 
of hydrocarbon gases mixed with‘ ‘air and 
of the sparking possibilities in and about 
electrical apparatus and thatin'some cases 
crude oil from which the lighter hydrocar 
bons have not been entirely extracted may 
be employed as a lubricant for the pump, 
hence the necessity of employing‘ a neutral ‘ 
gas within the pump caseJ . 
In practicing my invention it is to be 

noted that I employ a low pressure atthe 
suction side of, the pump anda discharge 
pressure at the outlet of the pump and a 
pressure in the- motor casing equal to or in 
excess of suction pressure whether above or 
below that of the atmosphere, by which lat 
ter the entry into the motor casing or bear 
ings of any-other ?uid than oil as set forth 
is prevented. Also I preferto introduce 
through the motor casing and under the said 
equal or higher pressure a lubricant for 
the bearings ofthe moving'parts. In main-i ' 
taining this'equal or higher pressure .in 
the motor casing, lubrication may be ‘se 
cured in other ways and I may introduce 
into the motor casing a ?uid in which air may ' 

- be insoluble and which, lying between the 
zone ,of air or gas pressure in the motor 
housing and the liquid outside ofthe motor 
housing will act as an imprevious strata ‘to 
the air or gas and prevent the absorbtion of 
the‘latter in the water and therefore act 

- as a seal to maintain?the said air or gas 
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intact withinthe motor chamber and conse 
quently retain the motor at all times under 
proper running condition. . 

It will also now be seen that instead of 
introducingair or gas into the motor cham 
ber through the pipe 37, it may be‘intro 
duced through the pipe 51 either before of 
after the oil from 42 is" fed therethrough, 

as claiming all' and I desire to be understood 
such variations. -' , 

While I have described my invention as 
particularly adapted to a pumping-unit it 
is to be noted that it may .also be employed 
in hydraulic turbines driving generators or 
in other submerged machinery and hydrau 
lic devices generally and I' desire to be un 
derstood as ‘claiming all such variations, 

In speaking of suction pressure I am we'll 
aware that this may be negative,‘ that is, 
below ‘the atmospheric pressure and in such 
case is to ‘be considered as referred to the 
absolute zero of pressure. 
I claim: - 

1. In a vertical pumping unit, a motor, an 
annular casing of smooth exterior, a motor 
within said casing and a shaft extending 
through a gland in said casing, an impeller 
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adapted to ‘be driven by said said shaft, an 
oil pipe extending from a remote’point to 
the lower part of the interior of said casing 
and adapted to deliver oil to said gland and - 
vmeans adapted to establish anoil pressure 
‘through said pipe. I 

2. In a vertical pumping unit, a motor 
inclosed .in a circular casin of smooth ex 
terior and having a shagt ‘and ‘a- gland 
in said’casing, an impeller operable by said 
shaft, an oil pipe extending ‘from a re 
mote point to the lower part'of the in 
terior of said casing ._ and adapted to de 
liver oil to said gland, and "means adapted 
to establish an oil pressurethrough said‘ 
pipe, in combination with a housing for 
said impellerprovided with inlet and out 
let passages, the last named passage con 
structed and ‘adapted to direct water pumped 
by said impeller over the smooth exterior 
of said casing. 
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3. In a vertical pumping unit, a motor in-5 I 
‘closed in a circular casing of smooth ex 
terior, a'motor shaft and a gland in said cas 
ing, an impeller operable by said shaft, an 
oil pipe extending from a remote point to 
the lower part of the interior of said casing 
and adapted to deliver oil to said gland, and 
means adapted to establish an oil pressure 
through said pipe, in combination with a 
housing for said impeller’ provided with in 
let and outlet‘ passages, the last named 
passage COIlStFllCtGd and adapted to direct 
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water pumped by said impeller over the ‘ 
smooth exterior of said casing, and a tubular 
suspension member, constructed and adapted 
to inclose power 'wires to said motor and to 
inclose said oil pipe. ' ' . < i 

4. In a vertical pumping unit, a motor and 
a gas tightcasing inclosing said motor, a 
shaft driven by, said motor and passin 
through packing means in said casing an 
adapted’ to drive an impeller, a pipe passing 
through and terminating in the lower inside 
of said casing and, an oil reservoir adapted 
to‘ feed lubricant through said pipe, and 
means constructed and adapted to establish 
a gas pressure in said casing. 
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"5. Ina vertical pumping unit, a motor 
_ and a gas tight/casing in'cl'osing saidmotor, 
‘a vshaft driven by said motor and passin 
through packing means in- said casing an 
adapted to drive an impeller, a pipe passing 
through and terminating in the lower in 
side of said casing and an oil reservoir feed 
ing lubricant through said pipe under pres 
sure, means including ‘a second pipe by 

. which a predetermined gas pressure may be 
established and maintained in said‘ casing, 
in combination with ahousing about said 
impeller- and provided ‘with inlet and outlet 
passages, the last named passage constructed 
and adapted to direct water pumped b said 
impeller over the smooth exterior ‘o said 
casing. 
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6. In a vertical pumping unit, a motor and 
a gas tight casing inclosing said motor, a 
shaft driven by said motor and passing 
through packing means in said casing and 
adapted to drive an impeller, a pipe passing 
through and terminating in the lower in 
side of said casing and an oil reservoir feed 
ing a ?uid of low gas solubility~ through said 
pipe under pressure, means including a 
second pipe by which a predetermined gas 
pressure may be established and maintained 
in said casing, in combination with a hous 
ing about said impeller and provided with 
inlet and outlet passages, the last named pas 
sage constructed and adapted to direct water 
pumped by said impeller over the smooth‘ 
exterior of said casing, and a tubular sus 
pension member constructed and adapted to 
inclose power wires to said motor and t0 
inclose said pipes. 

7., In a vertical pumping unit, a motor 
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and a. gas tight casing inclosing said motor, 
a shaft driven by said motor and passing 
through packing means in said casing and 
adapted to drive an impeller, a pipe passing 
through and terminating in the lower inside 
of said casing and an oil reservoir feeding 
lubricant through said pipe under pressure, 
means including a second pipe by which a 
predetermined gas pressure may be estab 
lished and maintained in said casing, in com 
bination with a housing about said impeller 
and provided with inlet and outlet passage, 
the last named passage constructed and 
adapted to direct water pumped by said im 
peller over the smooth exterior of said casing, 
and a tubular suspension member construct 
ed and adapted to inclose power wires to 
said motor and to inclose .said pipes and 
sealing means around said wires and said 
pipes. _ v 
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