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1

This invention consists in improvements in a
protecting unit for oil filled submergible electric
motors and is primarily directed to an assembly
for use in connection with electric motors em-
ployed in oil well operations such as the pumping
of deep wells, where the motor is disposed in the
well, at the lower end of a casing which houses
the coaxial pumping and motor protecting units.

With submergible motors in this type of opera-
tion, there is usually employed an oil filled lubri-
cating and protecting unit or reservoir which is
interposed between the pumping unit and the
motor, such, for example, as those illustrated in
my former U. S. Patents Nos. 1,855,264 and
1,970,484. As explained in those patents, due to
the normal expansion and contraction of the oil
in the motor and motor protecting unit, result-
ing from the starting and stopping of the motor,
there is a tendency for the surrounding well fluid
to leak into the protecting and lubricating res-
servoir -and ultimately to find its way along the
motor shaft to the motor unit. Hence, it is nec-
essary to'the successful operation of the system,
to provide some means for insuring against the

entrance of damaging moisture into the motor 2

structure, two such means being illustrated and
described in my said former United States pat-
ents.

It is the primary object of my present inven-
tion to provide a motor protecting unit which is
a marked improvement over structures previous-
ly known to me, including my former units, and
which will afford a maximum .of protection
against moisture from the surrounding well fluid,

gaining access to the motor by traveling along s

the motor shaft.

.~To this end, I have devised a novel arrange-
ment of one or more collapsible elements dis-
posed in the lubricating reservoir and defining
therein, separate pressure zones, respectively
subjected to the pressure existing in the reservoir
and that of the well fluid surrounding the reser-
voir. The collapsible element or elements are
sealed between the respective zones and are re-
sponsive to variations in the pressure differen-
tial of the lubricating medium in the reservoir
and the well fluid surrounding the reservoir so
as to compensate for contraction and expansion
of the lubricant resulting from such variations
and .thus prevent access of the surrounding well
fluid to the motor shaft.

In one form of the invention, the protecting
element comprises a single collapsible cylinder
of suitable material to withstand chemical at-
tack either by the lubricant or the well fluid, and
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arranged concentrically in the reservoir sur-
rounding the motor shaft. The extremities of
this cylinder are sealed to provide two separate
zZones, one in communication with the interior of
the reservoir and the other, with the area sur-
rounding the reservoir. :

Another form of the invention embodies one or
more collapsible breathing bags or receptacles
which are disposed within the protecting and
lubricating fluid in the protecting unit, with their
interiors in communication with the surrounding
well fluid, and their external surfaces responsive
to the expansion and contraction of the fluid in
the protecting unit. - Thus, any well fluid with
its contained moisture, which would normally be
drawn into the protecting unit by variations in
differential pressure when the motor is stopped,
will be retained in the collapsible receptaclie and
expelled therefrom into the well, when the mo-
tor is again started. :

In connection with both forms of the inven-
tion, I provide resilient means to maintain a nor-
mally fixed reserve capacity in the zone or zones
containing the lubricating medium so as to allow
for breathing when the motor is initially started
and. stopped and to prevent complete collapse of
the zone-defining element. These means may
comprise a series of taut springs longitudinally
supported at spaced intervals around the inner
wall of the collapsible cylinder in the first form
of the invention, while in the second form, por-
tions of the walls of the individual collapsible
receptacles may be thickened or provided with
spring inserts, to accomplish this funection.

The foregoing as well as other objects, will be
made more apparent ag this description proceeds,
especially ‘when. considered in connection with
the ‘accompanying drawings which illustrate two
forms of my invention and wherein numerals of
like character designate similar parts through-
out the several views.

In the drawings:

- Pigure 1 is a vertical sectional view through
a motor protecting and lubricating unit embody-
ing one form of my invention wherein a single
collapsible cylinder is employed for defining the
separate zones;

Figure 2 is a transverse sectional view taken on
line 2—2 of Figure 1; .

Figure 3 is a vertical sectional view through a
motor protecting and lubricating unit construct-
ed in accordance with the second form of my
invention, the collapsible receptacles therein be-
ing shown in expanded condition;



2,569,741

Y

Pigure 4 is g similar view showing the collapsi-
ble receptacles in contracted condition;

Figure 5 is a transverse sectional view taken
on line 5—35 of Figure 3; and

Figuve 6 is a detailed view of one of the col-
lapsiple receptacles, shown partly in section to
illustrate the interior thereof.

Referring to Figure 1 of the drawings, T desig-
nates a cylindrical housing for the lubricating
and protecting unit, said housing keing closed at
its upper end by a head &, reduced and threaded
at its lower extremity 9 to engage complementary
thyeads in the housing T. The lower end of the
housing 7 is closed by a base {§, similarly reduced
and threaded at its upper cnd {1, to engage com-
plementary threads in the housing 7. The cen-
trai portions of the head 8 and base {8 are pro-
vided with co-axial openings #2 and 13 respec-
tivaly, to accommedate the shaft section (4 which
connects the shait of the pump unit with the
motor shaft. Tragmentary sections of a pump
unit and metor unit are shown connected to the
top and boitom respectively of the protecting
unit.

A bushing (5 is fitted into the opening {2 in
the head 8 and rotatably supports the upper end
of the shaft section 14, the lower end of said
bushing being provided with an annular recess
{6 which receives the reduced upper end of a
shedder {1, mounted on and rotatable with the
shaft 14. The lower end of the shedder {7 is in
the form of an apron which envelopes and over-
hangs the top of a stand tube 18 which surrounds
the intermediate portion of the shaft section 14
in spaced relation, and is supported at its lower
end in the opening {3 in the base 10. Thus, the
stand tube 18 forms within the housing 1, an an-
nular chamber, separated from and surrounding
the shaft 4.

The upper end of the shaft section 14 is splined
as at 18 or otherwise suitably formed for opera-
tive connection to the lower end of the pump unit
shaft (not shown in the drawing), and the lower
end of the shaft section 14 is similarly splined as
at 20 for connection to the vertical motor shaft.
The lower end of the shaft section is preferably
rotatably supported in a bearing member 21,
mounted in the base 10, said bearing being pro-
vided with at least one vertical passageway 2{2
whereby the area surrounding the shaft section
{4 is in communication with the interior of the
motor casing connected to the base {0.

At the upper end of the shaft section 14, I
may provide a spring loaded seal 40 adjacent the
bushing {5, for the purpose of minimizing the in-
termingling of the liquids in the motor and reser-
voir, with those in the pump unit above the shaft
section 14. However, as will later appear, if a
sufficiently high pressure is developed in the res-
ervoir to overcome the spring load of seal 40,
a certain amount of escape along the shaft 14
will be permitted.

Coaxial with the stand tube (8 and spaced
outwardly therefrom is an annular partition 22
supported at opposite ends in annular retaining
dises or rings 23 and 24, sealed transversely within
the housing 7, at predetermined points spaced
longitudinally respectively, from the head 8 and
base 10. Also coaxial with the shaft {4 and stand
tube 18, is a collapsible cylinder 25, the extremi-
ties of which embrace oppositely disposed, longi-
tudinally extending flanges 23’ and 24’, inwardly
spaced on the retaining rings 23 and 24 respec-
tively, where the ends of the cylinder are secured
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by any suitable means such as wrapping with
linen thread or the like to afford a sealed con-
nection.

Inasmuch as the cylinder 25 is subjected to
contact with the lubricating fluid within the pro-
tecting reservoir as well as the surrounding well
fluid, as will hereinafter appear, it must be com-
posed of a flexible material which is not vulner-
able to chemical attack by either of these fluids.
Various materials are adaptable for this purpose
and in the preferred form of my invention, I em-
ploy a material such as neoprene which has the
desirable properties of flexibility and will with-
stand chemical attack.

The annular partition 22 is provided with one
or more apertures 26 placing the area within the
cylinder 25 in communication with the reservoir
R which contains the lubricating medium, and
if desired the rings 23 and 24 may be apertured
as shown in Figure 1. Likewise, the housing T is
provided with one or more openings 2T placing
the area surrounding the cylinder 25 and within
the housing, in communication with the sur-
rounding well fluid in which the housing is dis-
posed. Thus the collapsible cylinder 25 is respon-
sive to the pressure differential of these areas.

In order to prevent the complete collapse of
the cylinder 25 and to maintain over a period of
yvears of operation, a normally fixed reserve ca-
pacity within the cylinder, so as to allow for
breathing when the motor is started and stopped,
I preferably provide a series of resilient members
such as coil springs 28, normally stretched taut

5 between radially disposed arms 29, fastened as

by welding to the outer wall of the annular par-
tition 22. Opposite ends of these springs are se-
cured in eyes on the ends of respective arms 29,
so that normally the springs 28 lie parallel with

iy the inner face of the collapsible cylinder 25 as

shown in the full lines in Figure 1. It will be ap-
parent that the springs 28 offer a resistance to
inward pressure on the cylinder 25 which neu-
tralizes the pressure differential on the two sides
of the cylinder, yet the springs are sufficiently
resilient to compensate for the contraction of the
oil in the reserveir, due to a stopping of the motor
without creating more than a negligible over-
pressure of the surrounding well fluid on the out-
side of the cylinder versus lubricant on the in-
side of the cylinder.

As the original expansion of the lubricant may
create excessive pressure inside the motor struc-
ture and in the reservoir R, I may provide a re-
lief valve 30, adjacent the lower portion of the
reservoir. In actual practice, I have found this
arrangement more practical than relying on the
spring loaded seal 40 previously referred to.

The upper end of the housing is provided with
a vent plug 31 preferably located in the head 8,
to permit escape of air during the filling opera-
tion which is accomplished through a combined
fill and drain plug 41 situated in the base (0.

The operation of this form of my invention will
be apparent. The motor and the reservoir R are
first filled with a suitable lubricant through the
valve 41, the vent plug 3{ being opened for this
purpose. The lubricant entering through plug 4,
fills the motor unit and rises through the pas-
sageway 212 in bearing 20, until the reservoir R,
comprising the area surrounding the shaft 14, is
filled, any surplus lubricant being automatically
discharged through relief valve 30. When the
motor starts the oil in the reservoir R gradually
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expands and the cylinder 25 is extended to limits
of the inner wall of the housing 1. Upon stoppage
of the motor, the fluid in the reservoir R naturally
contracts and reduces in volume, and the water
or:other. surrounding well .fluid, which would
otherwise be drawn into the reservoir and mixed
with the oil or protecting fluid, enters the space
within the housing T surrounding the cylinder
25.and forces the cylinder inwardly to compensate
for the loss of volume in the reservoir. However,
this. water or surrounding well fluid is retained
in: the space around the cylinder 25 and is pre-
vented -from. communicating with the oil in the
reservoir, so as to contaminate the shaft and
ultimately the motor structure, by gaining access
to those points along- the shaft. - --.

As-before pointed out, the taut springs 28 pre-
vent- complete collapse of the cylinder 25 and
permit breathing not only during the initial
starting and stopping operation. but for a pro-
longed period.. When the motor is again started
the oil in reservoir R naturally expands and with
it, the flexible cylinder 25, which forces a volume
of the surrounding fluid back into the well, equal
to-that previously drawn into the housing. It
may be stated that if, uring the operation of the
motor and pump, a sligcht over-balance of the
pressure inside the cylinder 25 occurs, and some
oozing of oil takes place along the shaft, the
elasticity of the springs 28 tends to establish an
equilibrium or balance of pressures.inside and
outside the cylinder. Thereafter, the structure
is in permanent operating condition.

Referring to Figures 3 to 6 which illustrate
a second.embodiment of my invention, it will be
seen that within the reservoir R formed by the
housing 1, I provide one or more breathing bags
or: collapsible receptacles 32, the form of my in-
vention illustrated, embodying two.such recep-
tacles. Inasmuch. as the receptacles 32 are
disposed within the protecting and lubricating
fluid with which the reservoir R is filled, they
must, as in the case of cylinder 25 be composed
of ‘a flexible material which is not vulnerable
to chemical attack .either by the oil or the
well fluid. Various materials are adaptable
for this purpose and in the preferred form of
my invention I employ a material such as neo-
prene which has the desirable properties of flex~
ibility and will withstand chemical attack. These
bags 32 may be cylindrical in cross section or
oval as shown in Figure 5, their upper ends termi-
nating in an open neck adapted to be secured to
the lower end 33 of an adapter 34 which is
threaded to engage a complementary threaded
opening 35 in the head 8, a passageway 36
through the head 8, placing the opening 35 and
the adapter 34 in communication with the area
surrounding the protecting unit housing 1. The
neck of the bag 32 may be secured to the adapter
34 in any suitable manner, in the present in-
stance, a series of wrappings of waxed linen
string being employed, as clearly shown in the
drawings.

.In order to fill the reservoir R with a lubricat-
ing-and protecting fluid, a drain and fill valve 41
of any suitable design, is provided at the lower
end of the reservoir, in the base 10 as shown in
Figure 3 and, although it is not shown in this
figure, a vent plug may be provided at the upper
end of the reservoir preferably extending through
the head 8, as shown in Figure 1, to permit the
escape of air during the filling operation.

When the reservoir R is filled with lubricating
and protecting fluid through the drain and fill

5

10

15

20

40

50

60

65

70

7%

6

valve &1, the bag or bags 32 naturally coliapse
and, in order to prevent a complete collapse of
these bags so that their inner surfaces have a
tendency to adhere to one another, I provide an
endless coil spring 37 which is vertically disposed
in each bag and rests upon the bottom of the bag,
extending substantially to the upper extremity. of
the bag. Thus, when the bags are collapsed as
shown in Figure 4, there is maintained through-
out the longitudinal extent of each bag, an open
area for the admission of the surrounding well
fluid, as will be later explained.

Furthermore, as in. the first form of my 1n-
vention, it is desn'able to constantly prevent the
bhag or bags 32 from becoming completely col-
lapsed, and particularly when the reservoir R
is first filled, so as to allow for breathing due to
variations in static pressure inside and outside
the reservoir. To this end. the upper portion of
each bag is provided with a thickened or stiff-
ened area 38 the lower end of which gradually
tapers to the normal thickness of the bag wall.
This thickened or stiffened area has sufficiently
resistant properties to prevent complete collapse
of the bag and to provide a normally fixed re-
serve capacity in the upper portions of each bag
50 as to allow for breathing necessitated by minor
variations in static pressure within the reservoir
R and in the area surrounding the protection
unit. While I have shown and described these
bags as being provided with thickened portions
for the purpose set forth, it will be understood
that I do not intend to confine myself to this
particular embodiment. - Obviously, other means
such as resilient springs may be interposed in or
operatively associated with the upper portions
of the bags to maintain this fixed reserve breath-
ing capacity.

While I have shown a reservoir embodying two
collapsible receptacles it will be obvious that I
may employ more or less, according to the re-
guirements of successful operation of the unit in
compensating for variations in the probable pres-
sure differential involved. Likewise, the shape
of the receptacles may be varied to meet different
conditions of structure and operation.

The operation of this form of my invention
will be obvious from the above description of the
structure involved. However, this operation may
be briefly described as follows:

At the time the pump unit, protecting unit and
motor unit are assembled for lowering into the
well, the motor casing and reservoir R are filled
with suitable lubricating and protecting fluid
through the drain and fill valve 41, the vent plug
(not shown) being open for this purpose.. The
filling of the reservoir collapses the bag or bags
32 with the exception of the fixed reserve space
in the upper portions of the bags, the endless coil
spring preventing complete collapse to maintain
a continuous air space on either side, from top to
bottom of the bag. This prevents the bag walls
from adhering together and interfering with the
proper breathing operation.

When the motor starts the oil or other protect-
ing fluid in the reservoir R gradually expands
and oozes along the shaft 14, thus losing some of
its volume. The interior of each bag is in com-
munication with-the fluid surrounding the hous-
ing 1, through the adapter 34 and passageway
36. Thus, when the motor is stopped, and the
fluid in the reservoir R naturally confracts and
reduces in volume, the water or other surround-
ing well fluid, which would otherwise be drawn
into the reservoir and mixed with the oil or pro-




2,589,741

=

L]

tecting fluid, enters the bag or bags through pas-
sageway 36 and adapter 33, replacing the lost
volume in the reservoir R. This water or sur-
rounding well fluid is retained in the bags and
prevented from comingling with the oil in the
reservoir, so as to contaminate the shaft and
ultimately the motor structure by gaining access
to those points along the shaft.

When the motor is again started the oil in
the reservoir R naturally expands and expels
the well fluid which has been previously drawn
into the bags, to the extent of the remaining vol-
ume of oil in the reservoir. Thus, if any oil has
been lost during the preceding operating period of
the pump, an equivalent volume of water will
remain in the bag. However, this will not jeopar-
dize the lubricating and protecting functions of
the remaining oil for, due to the displacement of
partially filled bags, the area of said reservoir
will be completely filled on the exterior of said
bhags.

In both forms of the invention, as an added
precaution against foreign substances descending
along the shaft 14 from the upper end of the
stand tube {8, the skirt of the shedder {1 over-
hangs the top of the stand tube as shown in Fig-
ures 1, 3 and 4, so that any material floating on
top of the oil in the reservoir R is excluded from
the stand tube and cannot gain access to the
motor.

~With either form of my invention, surplus
lubricant is discharged through a relief valve 3{
at the initial start and thereafter, differential
pressures of negligible intensity compensate for
all -expansion and contraction of volume of the
lubricant in the motor and reservoir. Although
some over-pressure may exist at the commence-
ment of operation, if some protecting fluid es-
capes along the shaft the flexibility of the col-
lapsible element or elements, soon causes the
pressure to become equal to the difference in spe-
cific gravity of the surrounding well fluid, against
that of the lubricant in the reservoir, for a height
of column equal to the height of the protecting
unit. The pressure differential in my improved
structure normally amounts to a few inches of
water column when length of the protecting sec-
tion, measured from the packing arcund the shaft
to the bottom of the protecting chamber is two
or three feet and when the unit is submerged i
the surrounding well fluid. As soon as the re-
silient stiffened areas 38 have neutralized that
small pressure, equilibrium is established and the
motor can cperate uninterruptedly for an in-
definite period.

Briefly stated, my design is fundamentally a
low pressure protecting unit which, after some
period of operation, becomes a permanent pro-
tection which is independent of the length of the
motor below the protecting means.

From the foregoing, it is believed that my in-
vention may ke readily understocd by those
skilled in the art without further description, it
being borne in mind that numerous changes
may be made in the details of structure without
departing from the spirit of the invention as set
forth in the following claims.

I claim:

1. In a protecting unit for an oil filled, electric
motor assembly adapted to be submerged in a
surrounding well fluid for driving a pump lo-
cated above, and including a casing, a vertical
motor and motor shaft extension concentrically
disposed in said casing, and .a closed reservoir in
said casing surrounding said shaft extension
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above said:motor, for containing a protecting and
lubricating medium; means to compensate for
expansion and contraction of said medium, -inci-
dent to starting and stopping said motor, said
means comprising at least one collapsible element
disposed in said reservoir and defining therein,
two laterally separated pressure zones, extend-
ing Iongitudinally substantially from end to end
of said reservoir, the zone on one side of said ele-
ment being in communication with the medium
in the reservoir and the zone on the other side of
said element beirg in communication with the
fluid surrcunding said casing, whereby said ele-
ment is responsive to variations in the pressure
differential of said fluid, so as to permit the en-
trance into one of said pressure zones, of a volume
of fluid equal to the volume of medium lost from
said other zone by contraction of said medium
and to thereafter expel a proportionate volume of
said fluid on expansion of said medium.

9. In a protecting unit for an oil filled, electric
motor assembly adapted to be submerged in a
surrounding well fluid and including & casing, 8
vertical motor and motor shaft concentrically dis-
posed in said casing, and a closed reservoir in said
casing surrounding said shaft above said motor,
for containing a protecting and lubricating
medium; means to compensate for expansion and
contraction of said medium, incident to starting
and stopping said motor, said means comprising
a collapsible cylinder disposed in said casing, con-
centric with said shaft with its longitudinal ex-
tremities sealed to form in said casing, the
veripheral boundary of said reservoir, the outer
surface of said cylinder being exposed to the
pressure of the well fluid surrounding said cas-
ing, through an aperture in the latter, whereby
said cylinder is responsive to variations in the
pressure differential of the medium in said reser-
voir and said surrounding fluid, so that the area
in said casing encircling said cylinder, receives
a volume of fluid equal to the volume of medium
icst in said reservoir by the contraction of said
medium and to thereafter expel a propor-
tionate volume of said fluid on the expansion of
said medium,

3. Apparatus as claimed in claim 2 wherein said
collapsible cylinder is secured in place by a pair
of longitudinally spaced annular retainers fixed
adjacent the extremities of said casing in con-
centric.spaced relation to said shaft.

4. In a protecting unit for an oil filled, electric
motor assembly adapted to be submerged in a
surrounding well fluid and including a casing, a
vertical motor and motor shaft concentrically
disposed in said casing, and a closed reservoir in
said casing surrounding said shaft above said
motor, for containing a protecting and lubricat-
ing medium; means to compensate for expansion
and contraction of said medium, incident to start-
ing and stopping said motor, said means com-
prising a pair of longitudinally spaced annular
retainers fixed adjacent the extremities of said
casing in conecentric spaced relation to said shaft,
said retainers being provided with oppositely dis-
posed annular flanges intermediate the radial ex-
tremities thereof, a collapsible cylinder disposed
in said casing concentric with said shaft with its
longitudinal extremities sealed around respective
annular flanges of said retainers, to form in said
casing the peripheral boundary of said reservoir,
the outer surface of said cylinder being exposed
to the pressure of the well fluid surrounding said
casing, through an aperture in the latter, whereby
said cylinder is responsive to variations in the
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pressure differential of the medium in said reser-
voir and said surrounding fluid, so that the area
in said casing encircling said cylinder, receives
a volume of fluid equal to the volume of medium
lost in said reservoir by the contraction of said
medium and to thereafter expel a proportionate
volume of said fluid on the expansion of said
medium.

5. In a protecting unit for an oil filled, electric
motor assembly adapted to be submerged in a
surrounding well fluid and including a casing,
& vertical motor and motor shaft concentrically
disposed in said casing, and a closed reservoir in
said casing surrounding said shaft above said
motor, for containing a protecting and lubricat-
ing medium; means to compensate for expansion
and contraction of said medium, incident to
starting and stopping said motor, said means
comprising a pair of longitudinally spaced annu~
lar retainers fixed adjacent the extremities of
said casing in concentric spaced relation to said
shaft, said retainers being provided with oppo-
sitely disposed annular flanges intermediate their
extremities, a cylindrical partition supported be-
tween said retainers in spaced relation to said
shaft, a collapsible cylinder disposed in said cas-
ing concentric with said shaft and partition, with
its longitudinal extremities sealed around the
respective annular flanges of said retainers, to
form in said casing, the peripheral boundary of
said reservoir, the outer surface of said cylinder
being exposed to the pressure of the well fluid
surrounding said casing, through an aperture in
the latter, whereby said cylinder is responsive to
variations in the pressure differential of the
medium in said reservoir and said surrounding
fluid, so that the area in said casing encircling
said cylinder, receives a volume of fluid equal to
the volume of medium lost in said reservoir by
the contraction of said medium and to there-
after expel a proportionate volume of said fuid
on the expansion of said medium.

6. Apparatus as claimed in claim 5 including
resilient means cooperating with said collapsible
cylinder to prevent complete collapse thereof.

7. Apparatus as claimed in claim 5 including
a series of spring elements extending longitu-~
dinally parallel to the walls of said cylinder, said
springs being secured at their opposite ends be-
tween respective pairs of radially disposed sup-
porting arms fixed at intervals around the pe-
riphery of said cylindrical partition, to prevent
complete collapse of said collapsible cylinder.

8. A self-contained protecting unit for sub-
mergible, oil filled, vertical electric motors, com-~
prising a closed cylindrical casing adapted to be
coaxially interposed between a pumping unit and
a motor unit, a shaft section concentrically dis-
posed in said casing, for connection to the re-
spective adjacent ends of the shafts of the motor
and pump units, said casing forming a reservoir
for a protecting and lubricating medium, at least
one collapsible receptacle depending in said
reservoir alongside said shaft section and dis~
posed in the medium within said reservoir, with
its interior sealed with respect to the reservoir
but in communication with the fluid surrounding
the reservoir, said receptacle being responsive to
variations in the pressure differential within and
without said reservoir, whereby any of said sur-
rounding fluid which enters said reservoir in re-
placement of lost volume due to contraction of
said medium, will be confined within said col-
lapsible receptacle until ejected therefrom by
expansion of said medium.
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9. A protecting unit as claimed in claim 8, in-
cluding resilient means associated with the walls
of said collapsible receptacle to resist complete
collapse thereof under predetermined pressure
variations and to thereby maintain a normally
fixed reserve breathing capacity within the reser-
voir,

10. A protecting unit as claimed in claim 8,
wherein a portion of walls of said collapsible re-~
ceptacle is thickened to form an area having suf-
ficiently resistant properties to prevent complete
collapse of the receptacle under predetermined
pressure variations, to thereby maintain a nor-
mally fixed reserve breathing capacity in the re-
ceptacle.

11. A protecting unit as claimed in claim 8,
wherein the upper area of the walls of the col-
lapsible receptacle is thickened to form an an-
nular section having sufficiently resistant proper-
ties fo resist complete collapse of the receptacle
under predetermined pressure variations, to
thereby maintain a normally fixed reserve breath-
ing capacity in the upper portion of the re-
ceptacle.

12. A protecting unit as claimed in claim 8,
including means within the collapsible receptacle
for preventing complete collapse thereof.

13. A protecting unit as claimed in claim 8,
including an endless coil spring disposed ver-
tically within said collapsible receptacle to pre-
vent complete collapse thereof.

14. A protecting unit for submergible, oil filled,
vertical electric motors, comprising a cylindrical
casing, a head closing the upper end of said cas-
ing, a base closing the lower end of said casing,
means associated with said head and base re-
spectively, for coaxially interposing said casing
between a pump unit and a motor unit, said
casing forming a reservoir surrcunding a portion
of the motor and pump shaft and adapted to
receive a protecting and lubricating medium, a
bassageway extending through said head from
the area surrounding said casing to the interior

- of the reservoir, an adapter mounted in the inner
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extremity of said passageway, a collapsible re-
ceplacle .carried by said adapter and suspended
from said head into said reservoir, said receptacle
communicating with the area surrounding said
casing, through said passageway and adapter,
with its interior sealed with respect to the inte-
rior of the reservoir, said receptacle being re-
sponsive to variations in the pressure differential
within and without said reservoir, whereby any
of said surrounding fluid which enters the reser-
voir in replacement of lost volume due to con-
traction of said medium, will be confined within
said collapsible receptacle until ejected there-
from by expansion of said medium.

15, A self-contained protecting unit for sub-
mergible, oil filled, vertical electric motors, com-
prising a cylindrical casing, a head closing the
upper end of said casing, a base closing the lower
end of said casing, a central shaft section ro-
tatably mounted in coaxial openings in said head
and base, means associated with said head and
base, respectively, for coaxially interposing said
casing between a pump unit and a motor unit,
means at the extremities of said shaft section
for interposing the same between the pump shaft
and the motor shaft, said casing forming a res-
ervoir surrounding said protecting unit shaft sec-
tion, and adapted to receive a protecting and
lubricating medium, and a collapsible receptacle
disposed in said reservoir with its exterior ex-
posed to the medium therein and its interior in
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communication with the fluid surrounding said
casing, whereby said receptacle is responsive t0
variations in the pressure differential of said me-
dium and said fuid, so as to receive a volume
of fluid equal to the volume of medium lost by
contraction of the latter and to thereafter expel
a proportionate volume of said fluid on expansion
of said medium.

16. A self-contained protecting unit for sub-
mergible oil-filled, vertical electric motors, com-
prising a cylindrical casing, a head closing the
upper end of said casing, a base closing the lower
end of said casing, a central shaft section, having
its opposite ends projecting through and rotatably
mounted in respective coaxial openings in said
head and base, means respectively associated with
said head and base, for coaxially interposing said
casing between a pump unit and -a motor unit,
means at the projecting extremities of said shaft
section -for concentrically connecting the latter
hetween the respective shafts of said pump and
motor units, said casing forming a reservoir sur-
rounding said central shaft section, and-adapted
to receive a protecting and lubricating medium,

means in said reservoir to compensate for ex- X

pansion and contraction of said medium, incident
to starting and stopping said motor, said means
comprising at least one collapsible element dis-
posed in said reservoir and defining therein, a
medium receiving zone in communication with
the interior of the reservoir, and a separate well
fluid receiving zone in communication with the
fluid surrounding the reservoir and sealed against
the medium in the latter, said collapsible element
being responsive to the pressure of the medium
in said reservoir and that of the surrounding well
fluid, whereby any variations in the pressure dif-
ferential of said medium and said surrounding
fluid is compensated for and access of -said :sur-
rounding fluid to said shaft section is prevented.

17. In combination with a submergible -oil-
filled vertical electric motor unit and a coaxial
pump unit, a self-contained protecting unit
adapted to ke coaxially interposed therebetween
and comprising a cylindrical easing, a head clos-
ing the upper end of said casing, a base closing
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the lower end of said casing, -a central shaft.sec-
tion having its opposite ends projecting through
and rotatably mounted in respective coaxial open-
ings in said head aund base, means respectively
associated with said head and base for connecting
said casing to the pump and motor units, means
at the projecting extremities of said shaft sec-
tion for concentrically connecting the latter be-
tween the respective shafts of said pump and
motor units, said casing forming a reservoir sur-
rounding said eentral shaft section, and -adapted
to receive a protecting and lubricating medium,
means in said reservoir to compensate for ex-
pansion and contraction of said medium, incident
to starting and stopping said motor, said means
comprising at least one collapsible element dis-
posed -in ‘said reservoir and defining therein, a
medium receiving zone in -communication with
the interior of the reservoir, and a separate well
fluid receiving zone in communication with the
fluid surrounding the reservoir and sealed against
the medium in the latter, said collapsible ele-
ment being responsive to the pressure of the me-
dium in said reservoir and that of the surrounding
well fluid, whereby any variations in the pressure
differential of said medium and said surround-
ing fluid is compensated for and access of said
surrounding ‘fluid to said shaft section is pre-
vented.

18. The combination as claimed in claim 17
wherein said pump unit is mounted above and
said motor unit is mounted below said protecting
unit.

192, A self-contained protecting unit as claimed
in-elaim 16, including means to prevent the com-
plete collapse of said collapsible element,
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