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UNITED STATES PATENT OFFICE 
2,325,930 

SUBMERSIBLE ELECTRIC MOTOR 
Rifat Avigdor, Geneva, Switzerland 

Application October 1, 1938, Serial No. 235,522 
In Germany December 28, 1937 

(Cl. 172-36) 3 Claims. 

This invention relates to a Submersible electric 
motor preferably used in conjunction with a 
pump in inflammable and explosive liquids. Such 
as gasoline and the like. 

It is an object of the invention to provide a 
construction whereby the medium in which the 
motor and pump combination is submerged is 
absolutely prevented from contact with any por 
tion of the electric motor. 

It is a further object of the invention to Sur 
round the electric motor pump combination with 
a medium preferably a liquid which is at a higher 
pressure than the surrounding inflammable me 
diurn in which the invention is submerged. It is 
a further object of the invention to provide a 
construction which will avoid the formation of 
bubbles of air in the dispensed medium So that 
the calibration thereof is rendered more exact. 

It is a still further object to provide a construc 
tion wherein extended driving connections be 
tween the motor and the pump are avoided and 
thereby permit the use of motors of less power 
for accomplishing the same results. 

It is also an object of the invention to pro 
vide a construction whereby the current supply 
lines for the motor are insulated from the in 
flammable or explosive medium. 
A further object of the invention is to provide 

means for dissipating the heat generated by the 
notor. 
With the above and other objects in view which 

will become apparent from the detailed descrip 
tion below the invention is shown in the draw. 
ings in which: 

Fig. 1 is a schematical secticn of a power 3, 
medium feed device according to the invention. 

Fig. 2 is P. section of an electromotor accord 
ing to the invention arranged in an inflammable 
or explosive substance. 

Fig. 3 is a longitudinal sectional view of a 
modified construction showing an electromotor 
with cooling means and a pump operated thereby 
according to the invention. 

Fig. 4 is a cross section on the line IV-IV in 
Fig. 3. 
The power medium feed device shown in Fig. 1 

comprises a pump , directly connected to an 
electronotor 2 and located in the tank 3 filled 
with the power medium. The feed device is thus 
embedded in the power medium. The pump is 
located at the deepest point of the tank 3. The 
power medium enters through the suction branch 
4 of the pump and is fed through the pressure 
branch 5 with pressure conduit 6 connected 
thereto to the desired delivery place. 
shaft T is sealed outside the pump casing by a 
lip- or sleeve-shaped seal 8 in an intermediate 
chamber 9. The pump construction is such that 
the place where the pump shaft is passed through 
is always located at the suction side of the pump 
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when the latter is in operation, so that a suction 
is exerted on the seal 8, whereby the sealing effect 
is still improved. 
The electromotor 2 is located above the pump 

? and is encased as tightly as possible. The 
motor shaft, which in the embodiment illustrated 
is at the same time the pump shaft, is at the 
place where it passes through the motor casing 
Outside the casing sealed by the lip- or sleeve 
shaped seal 0. This seal O is also located in 
the intermediate chamber 9, wherein the lip 
or sleeve-shaped sea 8 is located. The inter 
mediate chamber 9 is formed by the pump cas 
ing f, the motor 2 and the connecting conduit . 
The pump casing is screwed to the connecting 
tube . The electromotor 2 is guided by the 
connecting tube . The connecting tube is 
tightly screwed to the cover of the tank 3. The 
electric current supply lines 2 for the electro 
motor 2 pass tightly through the motor casing 
and through the tube outwards through open 
ings provided for this purpose. Between the 
inner wall of the connecting tube and the 
Outer Wall of the electromotor 2 are passages 3 
for the communication between the intermediate 
chamber 9 and the upper space f4 in the con 
necting tube f. This tube is filled to the top with 
a fat or oil, which is insoluble in the power me 
dium, So that through the passages 3 the inter 
mediate chamber 9 will also be filled with the 
fat or oil. The fat or oil for the filling of the 
Connecting tube is, as regards its composition, 
chosen so that the Specific weight thereof is 
higher than that of the power medium used. 
Since the height of the connecting tube is ap 
proximately equal to the depth of the tank, the 
Static pressure at the lip- or sleeve-shaped seal 
8 at the place where the pump shaft is passed 
through, is directed from the connecting tube 
towards the pump even if the tank is com 
pletely filled with the power medium and the 
pump is not operating. 
On account of the use of the lip- or sleeve 

shaped seal and the fat or oil filling of the inter 
mediate chamber, power medium vapours can 
not penetrate into the electromotor since a gas 
tight Seal with respect to the pump or motor 
shaft is obtained. 
By extending the electric current lines 2 for 

the electromotor 2 through the fat or oil filling 
in the connecting tube , danger of explosion 
or ignition in the case of intervening violence, 
e.g. by projectiles, is, moreover, avoided or con 
siderably reduced. 
The connecting tube if is at the top provided 

With a filling opening through which the momen 
tary fat or oil level may be controlled and fat or 
oil may be Supplied: It is also possible to apply 
to other arts the inventive idea, consisting in this 
that by the arrangement of the motor within an 
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oil bath the ignition of gases and fuels by col 
lector sparks is ruled out. It is e. g. possible to 
use the motors embedded in oil not only for feed 
pumps of petroleum boring plants, tanking 
plants, etc., but also in the case of any genera 
tion of energy in any kind of Spaces Subjected to 
danger of explosion. 

In Fig.2 a storage tank for the power medium 
is is denoted by 5. 7 is the filling opening. 
From the tank, at a suitable point, e. g. the 
centre, a shaft f8 is suspended, wherein in the 
proximity of the lower end an electronotor is 
arranged, driving a centrifugal pump 2 by means 
of a shaft 20. A lip- or sleeve-shaped seal 22 
serves to seal the casing containing the elec 
tromotor. A lip- or sleeve-shaped seal 23 also 
encompassing the shaft 20 seals the Shaft Space 
with respect to the centrifugal pump 2, conse 
quently with respect to the power medium f6 in 
the tank 5. The shaft f8 is oil-filled as indi 
cated schematically. The electromotor 9 with 
its casing is guided by ribs relatively to the 
shaft wall, so that the oil can freely pass through 
the space between the fuel pump, and the elec 
tromotor. 9. The inlet opening for the power 
medium to the centrifugal pump 2 is denoted 
by 24. 
The pressure conduit 25 through which the 

power medium is fed annularly surrounds the 
shaft 8. 
supplied by the lines 26. In the mouth of the 
shaft a head 2 is arranged adapted to be closed 
by a screw 28. The quality of the oil and the oil 
level in the shaft may be controlled after Screw 
ing off the screw 28. The annular pressure con- : 
duit 25 enters into an outlet branch 29 of the 
head 27. A partition 30 in the head 2 closes the 
interior space of the branch 29 and consequently 
the pressure conduit 25 with respect to the re 
maining interior space of the head 27, which head 
at the opposite side has a branch 3 through 
which the electric current supply lines 26 to the 
motor are passed. . 
As appears from the drawings the head 2 with 

the shaft 8, the electromotor 9 and the pump 
2 may be removed as a unit from the tank 5, 
e.g. for repair or replacement by another unit. 
In the modification of Figs. 3 and 4 the elec 

tromotor is denoted by 32 and serves to drive the 
pump 33. The casing of the electromotor 32 is 
at 34 provided with screw thread so that the 
electromotor is adapted to be screwed into the 
motor receiving casing 35. This casing is con 
nected to a tube suspension 36, e. g. Secured to 
the upper wall of the casing. The plunging pump 
set is located in a liquid filled tank and has for 
its purpose to feed the liquid to the delivery place. 
The casing of the electromotor. 32 is provided 
with ribs 37 of relatively large width. Between 
these ribs are passages 38. The motor receiving 
casing 35 is similarly provided with ribs 39 be 
tween which are passages 40. The ribs 3 and 39 
and the passages 38 and 40 correspond with each 
other, i.e. are in alignment with each other when 
the casing of the electromotor has been Screwed 
into the motor receiving casing, as appears from 
Fig. 3. ‘. 
A metal sleeve 4 has been slid Over the cas 

ing of the electromotor 32. This sleeve is in en 
gagement with all of the ribs and is of such a 
length that it also covers the motor receiving cas 
ing 35, i. e. is also in close engagement with the 
ribs 39. Moreover, the uppermost portion of the 

The current for the electromotor is . 
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2,325,930 
sleeve is in metal engagement with the upper 
most portion of the motor receiving casing, as 
appears from Fig. 3. 
The heat generated by the electromotor is 

transmitted by the ribs 39 to the sleeve 4 and is 
discharged from the sleeve to the motor receiving 
casing and distributed thereover. In this manner 
the electromotor is cooled very effectively. 

In the passages 38 which are confined by the 
ribs 37 on the One hand and by the casing 4 
on the other hand, the protecting oil under pres 
sure is contained. The whole plunging pump set 
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is surrounded by a tube 42, at its lower end merg 
ing into a guard or suction basket 43 for the pump 
33. The tube 42 is spaced from the sleeve 4 SO 
than an annular space 44 is formed, constituting 
the pressure conduit of the feeding liquid. 
As the non-explosive liquid which is under a 

pressure, which is higher than the pressure of the 
medium to be dispensed, oil or fat is preferably 
used. Generally as indicated above oils of that 
type are used which do not, or only with difficulty, 
mix with the particular medium which is being 
dispensed. For instance, with a power medium 
such as gasoline, ricinus oil is particularly Suit 
able. Such oil as indicated above is maintained 
under pressure by a liquid column, which is gen 
erally the same height or greater than the height 
of the medium being dispensed. The Specific 
gravity of the surrounding non-explosive liquid 
is always higher than that of the liquid be 
ing dispensed so that there is no necessity for 
any special pumping devices or the like in order 
to maintain the requisite pressure. 

I claim: 
1. An electromotor for use in an inflammable 

or explosive medium comprising an electric no 
tor, a shaft extending into said medium in which 
Said motor is placed, a non-explosive liquid non 
Soluble With respect to said medium in said shaft 
Surrounding said motor, said shaft being sealed 
about said motor with respect to said medium and 
means for placing said liquid under a higher 
pressure than the pressure of said medium. 

2. An electronotor pump combination for use 
in an inflammable or an explosive medium, com 
prising an electric motor, a shaft extending into 
said medium in which said motor is placed, a non 
explosive liquid non-soluble with respect to said 
medium in said shaft Surrounding said motor, 
said shaft being sealed about said motor with re 
spect to said medium, said liquid having a higher 
Specific gravity than said medium so that said 
liquid is under a higher pressure than the pres 
Sure of Said medium, a head provided on the up 
per portion of said shaft, an inlet branch on said 
head for said medium said head also having an 
Opening through which said liquid may be Sup 
plied to said shaft and a second branch upon said 
head through which the feed lines for said motor 
may extend. 

3. An electromotor pump combination for use 
in an inflammable or explosive medium, compris 
ing an electric motor, a tube extending into said 
medium in the lower end of which said motor is 
located, a non-explosive liquid non-soluble with 
respect to said medium in Said tube Surrounding 
said motor and said liquid having a higher spe 
cific gravity than said medium so that said liquid 
is under a greater pressure than the pressure of 
the medium surrounding said tube. 
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