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Our invention relates tosubmersible structures, 
and more particularly to a structure in which a I 
body of liquid inside the unit can be effectively 
separated from the external liquid in which the 

5 unit is submerged. 
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It is often desirable to be able to submerge a 
unit of one type or another containing a body 
of internal liquid, and to effectively separate this 
liquid from the external liquid. In the present 
invention this is done through the medium of a 
third liquid, hereinafter termed an .“intermedi 
ate” liquid, which is positioned in separating re 
lationship with respect to the internal and ex 
ternal liquids, the provision of such a structure 
being one of the important objects of the present 
invention.` ì 

Another feature of the invention is that this 
body of intermediate liquid which is interposed 
between the internal and external liquids acts 
to ‘transfer pressure therebetween, ’and at the 
sam‘e time prevents any contact between the in 
ternal and external liquids which might contami 
nate the former. _ 
The invention is further characterized by a 

novel i'orm of chamber for retaining this inter-l 
mediate liquid, this chamber, in the preferred 
embodiment of the invention, being U-sliaped. 
By such means it is possible to have the inter 
mediate liquid contact the external liquid in one 
leg of the U-shaped chamber, and to permit con 
tact between the intermediate liquid and the in 
ternal liquid in the other leg of this U-shaped 
chamber. A 

The invention finds particular utility in struc 
tures wherein a shaft extends from the unit, and 

ì a seal is positioned at the Junction of this shaft 
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and some portion ofthe unit. In this event the 
body of intermediate liquid interposed betweenV 
the internal and external liquids acts to transfer 
pressure between opposite sides-of the seal and 
thus prevent leakage therethrough. 
Another feature of the present invention lies 

in the utilization of; a reservoir containing pres 
sure-transfer bodies of the external and inter 
m'ediate liquids, this reservoir being preferably 
positioned adjacent one end of the chamber con 
taining the internal liquid. More particularly, 
this reservoir can be made concentric with a pipe 
means extending upward from the submerged 
unit to a point above the surface ofthe external 
liquid in which it is submerged. 

It is an object of the present invention to 
provide a structure including one or all of the 
above-mentioned features. 
Other objects and advantages of the inven 

tion will be made evident from the following de- l 
.scription of several embodiments of the inven 
tion. . ' ' 

‘We have chosen to illustrate the invention 
in conjunction with a submersible motor-pump 5 

' unit, but it should be understood that we are'not 
in all instances limited to such a use of the in 
vention. ‘ 

Referring to the drawings, 
Fig. 1 is a cross-sectional view of a submersible 

motor-pump unit. . 

Figs. 2 to 6 are alternative forms illustrating 
other motor-pump combinations 'incorporating 
the invention. _ , 

Referring particularly to Fig. 1, we have illus 
trated a turbine pump l0 which is suspended in 
an external .liquid by a pipe Ii which carries the 
discharge of the pump upward to a point above 
the surface of this external liquid. Thus, the 
pump i0 maybe positioned in` a well, in which 20. 
event the external liquid will constitute the well 
liquid, or it may be lowered into a tank or pit. 
An electric motor I5 includes a shaft i6 which 
is directly connected to the pump, the pump illus 
'trated being of the centrifugal type including im- 35 
pellers I1 directly connected to the shaft I6, and 
drawing liquid through the openings of a frame 
IB secured to the lower end of the pump. 
The invention finds particular utility when 

such a motor-pump unit is lowered into an ex- 30 
ternal liquid which might be injurious to the 
motor I5 should it' com'e in contact therewith. 
Thus, if it is desired to pump an oil well it is 
desirable to submerge the pump in and the 
motor i5 in the oil at the bottom of the well. 35 
Crude oil, however, almost invariably carries 
water and other foreign material of a conducting 

nature, and if such conducting material comes in contact with the windings of the motor i5, 

the motor will be quickly burned out. y 
In the present invention the crude oil or other 

external liquid is kept from the motor I5 by 
encasing the motor in a shell 2li secured to the 
lower end of the frame i8. In the form shown 
in Fig. 1 this shell includes a top head 2|, and ‘5 
alower head 22. An intermediate wall 24 ex 
tends across the shell 20 and divides the upper 
portion of this shell into a chamber 25 herein 
after termed a “motor chamber", and an inter 
mediate chamber 26. 
through this intermediate wall, the junction be 

l0 

, ing scaled by a suitable seal 28. This ̀ seal is 
shown as ‘being yof the mercury type, including 
a cup 28 secured to the shaft so as to rotate 
therewith, this cup containing a body of ̀ mer- “u 

The shaft Is extends 50 _ 
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cury 30. Depending from the intermediate wall 
24 is an apron 3| which extends downward 
into the mercury 30, thus dividing the surface 
of the mercury into two portions, one portion 
communicating with the intermediate chamber 
26 through the annular space between the shaft 
|6 and the apron 3|, and the other portion com 
municating directly with the motor chamber 25. 
This seal is so designed that the lower end of 
the apron 3| will be submerged in the mercury 
at all times regardless of rotation of the shaft I6. 
So also the junction of the shaft I6 and the 

- upper head 2| is sealed by a seal 34.v Thisfseal 
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may be of the same type as the seal 28, or mayv 
be of any other type. As illustrated in Fig. 1, this 
seal includes a packing 35 compressed in a socket 
36 of the upper head 2| by a gland 31 in a well 
known manner. '_ 
The motor |5 is surrounded by an internal liq 

uid which, in this instance, is an oil oi high di 
electric strength. 'I'his oil may be supplied to 
the motor chamber through apipe 40 extending 
upward above the external liquid, and, if de 
sired, the conductors supplying current to the 
motor may extend downward through this pipe. 
The lower end oi' the motor chamber 25 is 

bounded by a wall 4| including one or more open 
ings 42. The space between the wall 4| and the 
lower head 22 has been termed an auxiliary cham 
ber 43. The upper portion of this chamber con 
tains a body of the internal liquid, in this in 
stance dielectric oil, and this body of liquid is 
in open communication with the motor chamber 
25 through the opening 42. The lower portion 
of the auxiliary chamber 43 contains a body of a 
third liquid, hereinafter termed an intermediate 
liquid, which is of greater density than the in 
ternal liquid and which is relatively immiscible 
therewith. The bodies of internal and interme 
diate liquids are in contact in the auxiliary cham 
ber 43, the surface of contact being indicated by 
the dotted line 44. 
A conduit means 45 communicates with the body 

of intermediate liquid in the auxiliary chamber 
43 and extends upward to a point above the pump 
i0. A nipple 46 communicates between this con 
duit means 45 and the intermediate chamber 26 
so that this intermediate chamber may be whol 
ly or partially ñlled with the intermediate liquid. 
This intermediate liquid is of greater density than 
the external liquid, and is relatively immiscible 
therewith, so thatif any of the external liquid 
leaks through the seal 34 it will accumulate in 
the upper end of the intermediate chamber 26. 
It is sometimes desirable to be able to add addi 
tional of this intermediate liquid to the struc 
ture. This may be done by the provision of a 
pipe 4`| extending to the top of the well. Usually, 
however, this pipe can be dispensed with. 
The upper end of the conduit means 45 com-A 

municates with a reservoir 448, preferably formed 
around the pipe Il. As shown, this reservoir 
is defined between the shell 49 and the pipe Il, 
this shell being secured in fluid-tight relation 
ship with the pump I0. The upper end oi.' the 
shell is covered by a skirt 50. It is desirable. that 
the upper end of the reservoir 48 be in open 
communication with the external liquid. In 
this“r embodiment of the invention this is effected 
by providing a lip 5| at the lower end‘of the skirt 
55 and of slightly larger diameter than the shell 
49 so as to provide an annular space 52 there 
between, This upward extending space is rela 
tively narrow so as to strain any foreign mate 
n‘al from the external liquid before this liquid 

8,020,518 
enters the reservoir 48. Other types of strainer: 
may be utilized. 'I'he skirt 50 has the additional 
advantage that any foreign material which may 
drop downward in the external liquid is guided 
outward over the upper end of the shell 49 so as 5' 
not to enter the reservoir 48. 
The upper end of the reservoir 48 is thus ?lled 

with a body of the external liquid, and the lower v 
end of this reservoir may contain a body of the 
intermediate liquid. These liquids will then be 10 
in pressure-transferring contact at a surface in 
dicated by the dotted lines 55, for instance. 
Before installing this form of the invention it 

is desirable to substantially ñll the motor cham 
ber 25 and the auxiliary chamber 43 with the 15 
internal liquid. Thereafter the intermediate liq 
uid can be poured into the reservoir 48. It is 
preferable to supply sufficient intermediate liquid 
to displace a portion of the internal liquid from ̀ 
the auxiliary chamber 43 until this chamber is 20 
at least partially filled with the intermediate liq 
uid. It is preferable to avoid air pockets in the 
upper portion of the chamber 25 and the inter 
mediate chamber 26. By careful manipulation 
this can be done, or, if desired, suitable vents may 25 
be installed, these vents being closed when the 
chambers are substantially iilled. It is prei'er 
able to at least partially fill the reservoir 48 with 
the intermediate liquid before the unit is sub 
merged. There will be no danger of the mercury 30 
in the seal 28 being displaced because the pres 
sures in the intermediate chamber 26 and the 
motor chamber 25 are substantially equalized by 
the pressure-equalizing relationship of the liq 
uids in the auxiliary chamber 43. 85 
As the unit is being submerged in the external 

liquid a portion of this external liquid will en 
ter the upper portion of the reservoir 48 and thus 
contact the body of intermediate liquid therein 
It willthus be clear that any change in pressure 40 
of the external liquid will be transmitted to the 
internal liquid through the intermediate liquid. 
In this connection it will be clear that the aux 
iliary chamber 43, the conduit means 45, and the 
reservoir 48 act as a balance chamber which is 45 
eiîective in transmitting such changes in pres 
sure to the internal liquid. Thus, as the unit is 
being submerged the pressure at the depth of 
submergence will increase as the submergence 
increases, yet this increased pressure will be au- 50 
tomatically transmitted to the internal liquid and 
to the intermediate chamber 26 so that there is 
never any tendency to disruptively displace the 
mercury in the seal 28. If the pipe 40 is open 
at its upper end, the action of the balance cham- 88 
ber will force a column of liquid upward therein 
to a level substantially opposite the level of the 
external liquid in which the unit is being sub 
merged. This will slightly raise the surface of 
contact indicated by the numeral 44, but this 80 
movement will be slight due to the large diiïer 
ence in diameter between the auxiliary chamber 
43 and the internal diameter of the pipe 40. Thus, 
the surfaces 44 and 55 will not materially change 
in position as the unit is being installed. 05 
When in operation the balance system main- Y 

tains the pressure on the internal liquid sub 
stantially the same as the pressure on the ex 
ternal liquid in which the unit is\submerged dis 
regarding the slight pressure diiîerential which 70 
may be set up due to the presence of the body of 
intermediate liquid. It Will be clear, however, 
that this intermediate liquid prevents any, direct 
contact between the external liquid and the in 
ternal liquid. Thus, the unit can be submerged 75 
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»65 is utilized, >one end of this pipe extending in a liquid which would Ik’ _readily miscible with 
the internal liquid should it come incontact 
therewith. If the unit is submerged in an oil 
well, there will be no danger of the crude oil 
coming in contact with the dielectric oil in the 
motor due to the presence of the body of inter 
mediate liquid separating these oils. 
One particularly desirable feature of the form 

of the invention shown in Fig. 1 is that the bal 
ance chamber (including the auxiliary chamber 
43, the conduit means 45, and the reservoir 46) . 
is of U-shape. The reservoir 48 and the conduit 
means 45 may be considered as one leg of this 
U-shaped chamber, while the auxiliary chamber 
43 may be considered the other leg. This struc-` , 
ture is of particular advantage when the unit is 
being installed, in view of the fact that there is 
no danger of either the internal or intermediate 
liquids draining therefrom prior to the time that 
the unit is submerged. 

Additional internal liquid may be supplied to 
the motor chamber through the pipe 40. This 
will lower the surface of contact 44, but even if 
this surface is lowered below the conduit means 
45 no detrimental results will follow, for the sur 
plus dielectric oil will merely bubble upward 
through the conduit means 45 and into the ex 
ternal liquid. Usually. however,'it is preferable 
to maintain the surface 44 above the lower end 
of the conduit means 45. 

It will at once be apparent that this system 
will automatically compensate for'the expansion 
and contraction of the internalliquid, due to 
the heating and cooling of the'moto'r I5. As the 
motor heats up the internal liquid expands and 
the surface 44~will be slightly lowered. When 
the motor cools oil a slight reverse flow will take 
place. Regardless of this,y however, the pres 

' sures will be maintained substantially balanced 

45 

,50 

 ber 25'rather than thereabove. In this form of' 

76 

and rthere will be no tendency for the internal 
liquid to become contaminated. Y 
The form of the invention shown in Fig. 2 is 

identical with that> shown in Fig. 1 with the ex 
ception that the intermediate chamber 26. is 
eliminated. Thus, while the mercury seal 26 in 
Fig. 1 separates the internal liquid from a body 
of the intermediate liquid, this mercury seal in 
the form of the invention shown in Fig. 2 sepa 
rates the internal liquid from the external liquid. 
No disruptive displacement of the mercury takes 
place due to the fact that the «pressure adjacent 
the frame I8 varies proportionally with anyk 
change in pressurevin the external liquid, such a 
change in pressure being, oi' course, transmitted 
to the interior of the 'motor chamber through 
the action of the reservoir 45 and the auxiliary 
chamber 43. ' 

In the form of the invention shown in Fig. 2 
the apron 3i of the mercury seal depends from 
the upper head 2l. It is preferable >to extend 
this apron upward beyond the head so as to form 
a neck 51. An inverted cup i58 is preferably se 
cured to the shafts so as to extend downward 
around the neck 51 thereby preventing any sand 
or other foreign material from entering the seal. 
In the form of the invention shown in Fig. 3 

the reservoir is positioned below the motor cham 

the invention an opening is formed inthe lower 
head 22 and is closed by a plate 60 detachably ~ 
connected thereto. This plate carries an upward 
extending shell 6I closed by a cover 62, the in 
terior Vof thisshell comprising the reservoir, this 
reservoir being designated by the numeral 63. 
In this form of the invention a U-shaped pipe 

' 63 preparatory to submergence. 

3 

through the plate 60 in duid-tight relationship 
and terminating in the upper end of the reser 
voir 63. The other end oi' this pipe extends up 
ward along the shell 20 and preferably extends to 5 
a point above the motor chamber 25.- The upper 
end of- this pipe 65 is in open communication 
with the external liquid so that this external 
liquid may ñow downward through the pipe 65y 
and thence upward into the upper portion of the l0 
reservoir 63. _ ^ 

'I‘he lower portion of the reservoir 63 -contains 
a body of the intermediate liquid, which bodyk 
may contact the body of external liquid in the 
upper end of the reservoir at a level indicated by l5 » 
the dotted line 66. In this form of the invention 
the space below the head 4i and outside the shell A 
6| comprises the auxiliary chamber 43, the upper 
end of this auxiliary chamber containing a body 
of the internal liquid. As previously described 20 » 
the lower end of this auxiliary chamber con-V 
tains a body of the intermediate liquid, these 
liquidscontacting in the auxiliary chamber 43 
at a surface such as indicated by the numeral 61. 
The lower end of the reservoir 63 and the lower 25 
end of the auxiliary chamber 43 are in open 

i communication through a port 68. In this form 
of the invention thel balance chamber includes 
the auxiliary chamber 43, the port 68, the reser- . 
voir 63 and the pipe 65, and it will be clear that 30 
a substantial balance will be maintained inside 
and outside the shell 20. The relative positions 
of the surfaces 66 and 6,1 will, of course, change 
with the amount of internal liquid in the shell 
20. but it is only necessary to keep the surface 66 35 " 
above the port 66. ‘ 
A vent pipe 69 preferably extends upward to 

communicate with the. upper end of the reser- ' 
voir 63, this vent pipe beingsecured to the plate 
60 and being normally clœedby a plug 16. This 40> 
plug can vberen'ioved so that the pipe 69 acts as 
a vent or conducting means for preliminarily in 
troducing the external liquid into the reservoir 

Once the unit 
is submerged, it is usually immaterial whether‘ß 
or not the plug is in place. When, however, the 
unit is being installed or withdrawn it is pref 
erable to utilize the plug 1li. In practice this 
plug is only removed during the time that the 
reservoir 63 is being nlled preparatory to lower- 50 
ing the unit into the external liquid. ‘ 
In the form of the invention shown in Fig. 4 , 

the pump i0 is positioned below the motor. In 
this form of the invention the lower end of the 
pump carries a strainer 15, and the pump dis- 55 
charges into an annular space 16 defined between 
the exterior of the sneu _zo anda ̀casini; 11. InY 
this ferm, the motor chamber 25 is bounded at its 
lower end by a wall 18 through which the shaft i6 
extends, the junction ef the shaft and this wan 5° 
being sealed by a suitable seal 19, preferably of 
the mercury type. The space below the wall 16 
includes a chamber 60 which communicates withA 
the external liquid through a passage 8| extend 
ingacross the annular space 16. Thus, the pres 
sure in the chamber 80 is maintained substan 
tialiy equal to the pressure of the external liquid. 
A ñow cf liquid from the discharge of the pump 
into the chamber se is prevented by a. suitable 7o" 
seal 83 rwhich may be of the usual gland type. 
Any slight leakage taking place through this seal 
will not detrimentally affect the motor for the 
leakage will be discharged through the passage 
6i. Itisghowever, desirable to maintain such 15 ‘ 

w i 
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4 
leakage at a minimum from the stand-point of' 
efficiency. ' I 

In this form of the invention the reservoir is 
formed inside a shell 85 surrounding the pipe ||, 
the reservoir being indicated by the numeral 88. 
The upper end of this reservoir communicates 
with the external liquid in a manner previously 
described, while the lower end is in communica 
tion with a pipe 88 which serves a function sim 
ilar to the conduit means previously described. 
The lower end of this pipe 88 communicates with 
a chamber 88 formed inside the shell 28 and cor 
responding in function to the auxiliary chamber 
I3 previouslyfdescribed. The lower ends of the 
chambers 85 and 89 contain bodies of the interme 
diate liquid communicating with each other 
through the pipe 88. The upper end of the cham 
ber 89 contains a body of the internal liquid which 
is in communication with the motor chamber 25 
through a. pipe 98 secured to and extending up 
ward from a wall 9| separating the motor cham 
ber from the chamber 89. Thus, the upper end 
of the chamber 89 communicates with the motor 
chamber, while the lower end communicates with 
the reservoir 86. The pressure inside the shell 
28 is maintained substantially equal to the pres 
sure of the external liquid due to the action of the 
balance system including the chamber 89, the pipe 
88, and the reservoir 85. 
In Fig. 5 an alternative form of the invention 

is shown utilizing a pump positioned below the 
motor.V In this form of the invention the cham 
ber 89 is positioned below the motor chamber 
25, being separated therefrom by a wall |88 
which provides a tube |8| extending downward 
around the shaft i6. The lower end of this tube 
carries the apron of the mercury seal, this seal 
being positioned in a seal chamber defined inside 
a shell |85. This shell |85 extends in fluid-tight 
relationship with the tube |8| and a lower wall 
|86, and the sealing chamber communicates with 
the external liquid through a pipe |81. In this 
form of the invention the annular space between 
the tube |8| and the shell 28 comprises an aux 
iliary chamber |88 corresponding to the auxiliary 
chamber previously described, the upper end 
thereof communicating with the motor cham 
ber through one or more ports I I8 formed through 
the wall |88. The lower portion of this auxiliary 
chamber contains a body of the intermediate 
liquid which may be in contact with the internal 
liquid at a surface indicated by the numeral I I2. 
A pipe l i3 communicates with the lower portion 
of the auxiliary chamber |88 and extends out 
ward through the casing 11 and upward to a 
point at or near the upper end of the motor cham 
ber 25. The top of this pipe ||8 opens on the 
external liquid so that the upper portion of this 
pipe contains a body of the external liquid. The 
lower portion of this pipe contains a body of the 
intermediate liquid, these liquids contacting at a 
surface indicated by the numeral | I5. Thus, this 
pipe H3 acts as the reservoir in this form of the 
invention. Any pressure changes in the external 
liquid are transmitted to the interior of the shell 
28 through the U-shaped column of intermediate 
liquid contained in the lower portion of the pipe 
| I3 and in the lower portion of the chamber |88. 
This pressure is, of course, transmitted to the 
mercury seal, but no disruptive displacement of 
the mercury takes place due to the fact that the 
pressure in the sealing chamber inside the shell 
|85 is maintained equal to the pressure in the 
external liquid due to the pipe |81. . 
In Fig. 6 still another alternative form of the 

'ISL 
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invention is illustrated. In this form the lower 
end of the shell 28 forms a balance chamber |28, 
this balance chamber being separated from the 
motor chamber 25 by a head |28. However, one 
or more ports |21 maintain the chamber and the 5 
upper portion of the balance chamber |25 in com 
munication with each other. The balance cham 
ber |25 contains superimposed bodies of the ex 
ternal liquid, the intermediate liquid, and the in 
ternal liquid. 'I'he surface of contact between 
the intermediate liquid and the internal liquid is 
indicated by the dotted lines |88, while the surface 
of contact between the external'llquid and the 
_intermediate liquid is indicated by the dotted lines 

Thus, the space between the lines |98 and l5 
|3I is filled with an intermediate liquid. 'I‘he 

~ lower end of the balance chamber communicates 
with the external liquid through a pipe |85 which 
extends upward to a point at or near the upper 
end of the motor chamber, the upper end of this 20 
Eip‘îm being open to communicate with the external 

'I'his form of the invention can only be used 
where the internal and external liquids are of 
substantially different densities and where the 25 
intermediate liquid is of a density between the 
densities of the internal and external liquids, and 
yet relatively immiscible therewith. It can, for 
instance, be used in pumping liquids of high 
density. ' 

If desired, the forms of the invention shown in 
Figs. 2 to 6, inclusive, may include a pipe corre 
sponding to the pipe 81 of Fig. 1 to supply addi 
tional intermediate liquid to these respective 
structures. 
While we have shown our invention as applied 

to a submersible motor-pump unit, it will be 
understood that the fundamental concept is not 
limited to such a structure. Regardless of what 
is placed in the chamber 25, or regardless of ¿0 
what is connected to the shaft I5, the system 
iìnds utility in maintaining the pressures inside 
and outside the shell 28 substantially equal, and 
yet preventing actual contact between the in 
ternal and external liquids. It should not then be ¿5 
understood that the invention is in all instances 
limited to use in a submersible motor-pump unit. 
We claim as our invention: 
1. In a submersible structure, the combination 

of: a shell defining a chamber containing an in- 50 
ternal liquid, said shell being positioned beneath 
the surface of an external liquid which might 
contaminate said internal liquid should it come in 
contact therewith; a shaft extending from said 
chamber; a seal for sealing the junction of said 55 
shaft and said shell; and walls forming a bal 
ance chamber communicating at one end with 
said internal liquid and at the other end with 
said external liquid and containing a body of an 
intermerüate liquid, one portion of said balance 60 
chamber being within said shell and another por 
tion thereof being outside of said shell, said 
body of intermediate liquid providing two sur 
faces, one surface being inside said shell and 
communicating with said internal liquid and the g5 
other surface being outside said shell and com 
municatìng with said external liquid, said inter 
mediate liquid being relatively immiscible with 
both said internal and said external liquids. 

2. A combination as deñned in claim 1 in 70 
which said balance chamber is U-shaped and 
provides two legs, one leg being within said shell 
and containing said one surface of said interme 
diate liquid communicating with said internal 
liquid and the other leg being outside said shell 75 
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and containing said other surface of said inter 
mediate liquid communicating with said external 
liquid. ‘ 

3. In a submersible structure. the combination 
of : walls defining a chamber containing an in 
ternai liquid, said walls being positioned beneath 
the surface of an external liquid which might 
contaminate said internal liquid shquld it come 
in contact therewith and which is miscible with 
said internal liquid; a shaft extending from said 
chamber; a seal for sealing the Junction of said 
shaft and said walls; and a pressure-,transferring 

‘~ body of intermediate liquid interposed between 

415 
and contacting said internal and external». liquids 
and immiscibie with each of said internal and 
external liquids. '  

4. In a submersible structure, the combination 
y of: walls defining a chamber containing an in 

Ui ci 

60 

70 

75 

tornai liquid, said walls being positioned beneath ‘ 
the surface of an external liquid; a shaft ex 
tending frcin said chamber; a seal for sealing 
the junction of said shaft and said walls; walls 
forming a balance chamber extending upward to 
a point above 4said first-mentioned chamber and 
containing a body of intermediate liquid; means 
communicating between one end of said balance 
chamberand said internal liquid in said chamber 
whereby said body oi' intermediate liquid is in 
pressure-transferring'relationship with said in 
ternal liquid; and means communicating between 
the other end of said balance chamber and said 
external liquid whereby said body of internal 
liquid is in pressure-transferring relationship 
with said externall liquid. 

5. In a submersible structure, the combination 
of: walls defining a chamber containing an in 
ternal liquid, said walls being positioned beneath 
the surface of an external liquid; a shaft ex 
tending frorn said chamber; a seal for sealing 
the junction oi said shaft and said walls; walls 
forming a reservoir above said chamber and com 
municating with said external liquid said reservoir 
containing a body of an intermediate liquid 
o_f greater density 4than said 4external liquid and 
in contact therewith in said reservoir; Walls de 
iining an auxiliary chamber at one end of said 
first-named chamber and communicating there 
with, said auxiliary chamber containing contact 
ing bodies of said internal and intermediate 
liquids; and means communicating between said 
bodies of intermediate liquids respectively in said 
reservoir and in said auxiliary chamber. 

6. In combination: a submersible unit posi 
tioned beneath the surface of an external liquid 
and including a body of internal liquid; pipe` 
means extending upward from said submersible 
unit to a point above said surface of said external 
liquid; walls around said pipe means and above 
said unit for forming a reservoir communicating 
with said external liquid; walls defining an auxil 
iary chamber adjacent said unit and communi 
eating atene end with said internal liquid in 
said unit; conduit means communicating be 
tween said auxiliary chamber and said reservoir; 
and a. body of intermediate liquid filling said 
conduit means and at least partially filling said 
auxiliary chamber and said reservoir and being 
in pressure-transferring relationship with both 
said internalliquid and said external liquid. 

'1. A combination as defined in claim 6 includ 
ing strainer means communicating between said 
external liquid and said reservoir. 

8. In combination in a submersible structure: 
walls defining a chamber containing an internal 
liquid, said walls being positioned beneath the 
surface of an external liquid miscible with said 
internal liquid should it come in contact there 
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with ;'~ an auxiliary chamber communicating with 
said first-named chamber and> containing con 
tacting bodies of said external liquid and an 
intermediate liquid; walls defining a reservoir 
disposed adjacent said auxiliary chamber and 5 
containing contacting bodies of saidfexternal and 
intermediate liquids; means communicating be 
tween said body of external liquid in said reser 
voir and the external liquid in which said first 
named walls are submerged; and means com-,10 
municating between said bodies of intermediate 
liquid respectively positioned in said auxiliary 
chamber and said reservoir. 

9. A combination as defined in claim 1 in 
which one portion of said seal communicates 
with said first-named chamber, and in which 
another portion of said seal communicates with 
said external liquid. ' 

10. In a submersible structure, the combina 
tion of : walls defining a lchamber containing an 2o 
internal liquid, said Walls being positioned be 
neaththe surface of an external liquid; a shaft 
extending from said chamber; walls forming ank 
auxiliary chamber above said ñrst-named cham 
ber and containing a body of said internal liquid 25 
in the upper end thereof and a body of an inter 
mediate liquid in the lower end thereof and of 
greater density than said internal liquid; walls 
defining a passage communicating at its lower 
end with said first-named chamber and at its 
upper end with said body of internal liquid in 
said auxiliary chamber; and walls defining a res 
ervoir communicating at its lower end with said 
body of intermediate liquid in said auxiliary l 
chamber and at its upper end with said external 
liquid-and containing bodies of said intermediate 
and external liquids. 

il. In a submersible structure, the combina 
tion of :A walls defining a chamber containing an 
internal liquid, said walls being positioned be 
heath the surface of an externalliquid miscible 
with said internal liquid should it come in con 
tact therewith; a shaft extending from said 
chamber; a seal for sealing the junction of said - 
shaft and said Walls defining said chamber; walls 
forming an auxiliary chamber vertically disposed 
relative to said first-named chamber and con 
taining a body of said internal liquid in the up 
per end thereof and a body of an intermediate 
liquid in the lower end thereof; means communi 
eating between rthe internal liquid in said first 
named ,chamber and said body of internal liquid 

‘ in said auxiliary chamber; walls defining a res 
ervoir containing contacting'bodies of said in 

ternal liquid in said reservoir communicating 
with said external liquid in which said first 
named walls are positioned; and means com 
municating between said bodies of intermediate 
liquid in said auxiliary chamber and in said res 
ervoir whereby said internal and external liquids 
are'separated by said intermediate liquid and 
thus prevented from coming into contact with 
each other. 

l2. In a submersible structure, the combina 
tion of: submerged walls defining a main cham 
ber containing a first liquid; a shaft extending 
from said main chamber; walls defining an in 
termediate chamber at one end of said main 
chamber and through which said shaft extends, 
said intermediate chamber containing a second 70 
liquid dissimilar to said first liquid and said liquid 
in which said submerged walls are positioned; a 
first seal around said shaft and-sealing said main 
and intermediate chambers from each other; a 
second seal around said shaft and sealing said in- 7 5 
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6 
termediate chamber from the liquid around said 
submerged walls; walls defining an auxiliary 
chamber communicating with said main cham 
ber and containing bodies of said first and second 
liquids; and conduit means communicating be 
tween said body of second liquid in said”auxiliary 
chamber and said second liquid in said inter 
mediate chamber. 

13. In combination in a submersible structure: 
a motor shell providing a motor chamber con 
taining a first liquid; a motor in said motor' 
chamber; support means extending upward from 
vsaid motor shell, the weight of said motor shell 
being carried by said support means; walls de 
iining an auxiliary chamber containing bodies of 
said first liquid and a second liquid, said body 
of first liquid communicating with said first> 
liquid in said motor chamber; walls defining an 
annular reservoir around said support means 
and positioned entirely above said motor shell 
and above said auxiliary chamber; and walls ex 
tending upward from said auxiliary chamber to 
said annular reservoir and defining a passage 
communicating between said annular reservoir 
and said body of second liquid in said auxiliary 
chamber. 

14. In combination in a submersible structure: 
a motor shell providing a motor chamber con 
taining a liquid and adapted to be submerged  
beneath the liquid levelin a well; a motor in said 
motor chamber; support means extending up 
ward from said motor shell, the weight of said 
motor shell being carried by said support means; 
walls around said support means and defining 
an annular reservoir above said motor shell; 
means communicating between the well liquid 
and said annular reservoir to transmit to said 
reservoir the pressure variations of said well 
liquid; and passage means extending downward 
from said annular reservoir to said shell and 
communicating between said :annular reservoir 
and the interior of said motor shell and through 
which pressure is transmitted between said an 
nular reservoir and the interior of said motor 
shell. t 

¿15. In combination in a submersible struc 
ture: a submerged shell containing an internal 
liquid; an auxiliary shell extending vertically in 
said submerged'shell and being of smaller size 
than said submerged shell to define an annular 
space therebetween, said auxiliary shell provid 
ing a reservoir containing bodies of dissimilar 
liquids; passage means communicating between 
said reservoir and said annular space; passage 
means communicating between the interior of 
said auxiliary shell and the liquid in which said 
submerged shell is submerged; a shaft extend 
ing from said shell; and a seal sealing the junc 
tion of said shaft and said shell. 

16. In combination in a submersible struc 
ture: a submerged shell containing an internal 
liquid and providing a lower head; an auxiliary 
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shell extending upward from said lower head 
inside said submerged shell and being of smaller 
size than said submerged shell to define an an 
nular space therebetween; passage means com 
municating between the lower interior of said 5 
auxiliary shell and said annularl space; and pipe 
means communicating with the upper interior of 
said auxiliary shell and controlling the pressure 
therein, said pressure being transmitted to the 
interior of said submerged shell through said 10 
passage means. 

17. In a submersible structure, the combina 
tion of : walls defining a chamber containing an 
internal liquid, said walls being positioned be 
neath the surface of an external liquid which l5 
might contaminate said internal liquid should 
it come in contact therewith; a shaft extending 
from said chamber; a seal for sealing the junc 
tion of said shaft and said walls, one portion of 
said seal communicating with said chamber con 
taining said internal liquid; walls defining an in 
termediate chamber communicating with an 
other portion of said seal and containing an ln 
termediate liquid relatively immiscible with 
both said internal and said external liquids; and 26 
walls forming a balance chamber communicating 
at one end with said internal liquid and at the 
other end- with said external liquid and contain 
ing a body of said intermediate liquid, said body 
of said intermediate liquid providing two sur 
faces, one surface communicating with said in 
ternal liquid and the other surface communicat 
ing with said external liquid. 

18. .at/combination as defined in claim 17 in 
cluding means communicating between said in 
termediate chamber and said body of intermedi 
ate liquid in said balance chamber. 

19. In a submersible structure, the combina 
tion of: walls defining a chamber containing an 
internal liquid, said walls being positioned be 
neath the surface of an external liquid which 
might contaminate said internal liquid should it 
come in contact therewith; a shaft extending 
from said chamber; a seal for sealing the junc 
tion of said shaft and said walls; walls forming 45 
a balance chamber communicating at one end of 
said internal liquid and at the other end with 
said external liquid and containing a body of an 
intermediate liquid, said body of intermediate 
liquid providing two surfaces, one surface com- 50 
municating with said internal liquid and the 
other surface communicating with said external 
liquid, said intermediate liquid being relatively 
immiscible with both said internal and external ~ 
liquids; and pipe means communicating with said 55 
body of intermediate liquid and extending up 
ward to a point above said surface of said exter 
nal liquid whereby the quantity of said inter 
mediate liquid in said balance chamber can be 
changed. 
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