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(54)  Submersible  machine. 

(57)  The  invention  concerns  a  submersible 
machine  such  as  a  pump  or  a  mixer. 

The  machine  comprises  an  electric  motor  and 
a  hydraulic  part  connected  by  a  driving  shaft 
and  is  designed  with  a  double-wall  enclosure 
which  is  connected  to  a  pressurized  air  source 
so  that  an  inner  over  pressure  is  obtained  which 
is  higher  than  the  pressure  surrounding  the 
machine. 
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The  invention  concerns  a  submersible  machine 
such  as  an  electrically  driven  submersible  mixer. 

A  machine  of  this  type  comprises  an  enclosed 
electric  motor  which  via  a  rotary  shaft  and  possibly  a 
gear  box  drives  a  propeller  which  obtains  mixing  of  the 
surrounding  medium.  The  shaft  is  normally  supported 
by  two  ball  bearings  one  on  each  side  of  the  rotor  and 
is  sealed  on  its  way  towards  the  propeller  by  help  of 
one  or  several  seals  which  prevent  the  surrounding 
medium  from  entering  the  motor  along  the  shaft.  A 
mixer  of  this  type  is  shown  in  the  Swedish  Design 
Registration  33  623. 

The  surrounding  medium,  which  often  may  be 
highly  pressurized,  must  thus  be  prevented  from 
entering  the  electric  motor  and  damage  it.  Entering 
along  the  shaft  is  normally  prevented  by  help  of  a  seal 
arrangement  comprising  two  mechanical  seals  and 
an  intermediate  oil  room.  The  oil  being  used  for  lub- 
ricating  and  cooling  the  seal  surfaces  and  also  sec- 
ures  that  at  least  the  mechanical  seal  heading  the 
motor  operates  in  a  good  environment.  This  works 
very  well  as  long  as  the  oil  is  clean.  However,  the  leak- 
age  that  always  occurs  means  that  the  oil  is  diluted 
with  surrounding  medium,  normally  water.  In  order  to 
secure  good  conditions  for  the  inner  seal  the  quality 
of  the  oil  must  be  checked  at  even  intervals. 

Also  other  parts  of  the  enclosure  might  leak  at 
high  pressures.  This  concerns  joints  and  inlets  which 
must  occur. 

According  to  invention  a  device  has  been 
obtained  which  almost  entirely  eliminates  the  risk  for 
leakage  and  therefore  extends  the  time  between  each 
necessary  service  occasion.  The  characterizing  parts 
of  the  invention  are  stated  in  the  claims. 

The  invention  is  more  closely  described  below 
with  reference  to  the  enclosed  drawing.  The  machine 
is  here  referred  to  as  a  mixer,  but  also  other  machines 
such  as  pumps  and  turbines  are  embodied  by  the 
invention. 

In  the  drawing  1  stands  for  a  rotary  shaft  connec- 
ted  to  the  rotor  2  of  an  electric  motor.  The  stator  3  is 
in  its  turn  surrounded  by  a  stator  casing  formed  with 
a  cylindric  part  4  and  a  gable  5.  6  stands  fora  propeller 
attached  to  the  shaft  1  and  7  an  intermediate  seal 
device.  8  stands  for  a  bearing,  9  a  locking  nut.  10 
spring  means,  11a  lock  ring,  12  a  cup-formed  part  of 
the  gable  5  and  13  a  seal  formed  like  a  lock  ring  in  the 
gable.  14  stands  for  a  bearing  support  for  a  second 
bearing  15,  16  a  socket,  17  a  lock  ring,  18  a  gable  cap 
and  19  a  seal  room. 

The  mixer  comprises  an  electric  motor,  a  propel- 
ler,  a  connecting  driving  shaft  and  a  seal  means  be- 
tween  the  motor  and  the  propeller.  The  motor  is 
surrounded  by  a  protective  water  proof  enclosure 
comprising  a  cylindric  part  and  two  gable  parts.  One 
of  the  latter  parts  is  provided  with  a  connection  box  to 
which  an  electric  cable  is  connected. 

Pressurized  air  is  brought  to  the  connection  box, 

preferably  directly  through  the  cable.  The  connection 
box  is  in  a  suitable  way  connected  to  the  narrow  space 
between  the  stator  housing  and  the  enclosure  and  to 
the  oil  room.  The  latter  in  its  turn  being  in  connection 

5  with  the  seals. 
According  to  the  invention  is  thus  obtained  a 

pressurized  enclosure  around  the  driving  unit,  partly 
as  an  air  column  around  the  circumference  and  one 
of  the  gables,  partly  as  a  pressurized  oil  room.  The 

10  pressure  is  obtained  from  a  non-shown  air  pressure 
source  and  is  preferably  fed  through  the  electric 
cable,  thus  omitting  the  need  for  any  additional  con- 
duit.  By  choosing  a  pressure  that  exceeds  that  of  the 
surroundings  the  risk  for  leakage  is  eliminated.  This 

15  means  that  the  intervals  between  services  may  be 
extended  which  saves  costs. 

If  a  leakage  should  occur,  this  will  immediately 
show  as  an  increase  of  the  amount  of  pressurized  air. 
A  simple  flowmeter  may  be  used  which  initiates  an 

20  alarm. 
If  the  machine  operates  in  surroundings  where 

there  is  explosion  risks,  the  pressurized  air  may  be 
replaced  by  pressurized  nitrogen  or  some  other  inert 
gas.  This  also  eliminates  the  demand  for  a  special 

25  explosion  proof  version  of  the  machine. 

Claims 

30  1  A  submersible  machine  such  as  a  pump  or  a 
mixer,  comprising  an  enclosed  electric  motor,  a  rotat- 
ing  impeller  or  propellerand  a  connecting  driving  shaft 
there  between  characterized  in  that  the  enclosure  of 
the  electric  motor  at  least  partly  is  of  a  two-wall  design 

35  and  connected  to  a  source  for  pressurized  air  or 
another  pressurized  gas  which  gives  an  inner  over- 
pressure  exceeding  the  pressure  of  the  surroundings. 

2  A  submersible  machine  according  to  claim  1, 
characterized  in  that  the  pressurized  gas  is  fed 

40  through  the  electric  cable  to  the  motor. 

45 

50 

55 

2 



EP  0  490  846  A1 

3 



EP  0  490  846  A1 

European  ratent 
Office EUROPEAN  SEARCH  REPORT Application  Number 

EP  91  85  0274 
DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

vaiegory citation  oi  document  with  indication,  where  appropriate, of  relevant  passages 
Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  (Int.  Q.S  ) 

A 

A 

A 

A 

liB-A-l  lqz  167  (  BROWN,  BOVERY) 

DE-C-956  327  (SIEMENS-SCHUCKERTWERKE) 

FR-A-Z  514  605  (  DEGONTAINE) 
*  page  8,  line  28  -  page  9.  Hne  10;  figure  5  * 

DE-A-1  557  076  (GUSS-  UNO  STAHL-VEREDLUNG) 
*  figures  * 

PATENT  ABSTRACTS  OF  JAPAN 
vol.  6,  no.  32  (E-96)(910)  26  February  1982 
&  JP-A-56  150  943  (  MITSUBISHI  ) 
*  abstract  * 

PATENT  ABSTRACTS  OF  JAPAN 
vol.  13,  no.  63  (C-568)(3411)  13  February  1989 
&  JP-A-63  256  194  (  SHIN  MEIWA  ) 
*  abstract  * 

US-A-2  829  286  (BRITZ) 

US-A-2  965  364  (PARKER) 

B01F7/00 
H02K5/10 

TECHNICAL  FIELDS 
SEARCHED  (Int.  C1.5  ) 

B01F 
H02K 

The  present  search  report  has  been  drawn  up  for  all  claims 

THE  HAGUE 
LHKe  «  CMCMeuui  oi  we  learca 
10  MARCH  1992 PEETERS  S. 

..  paruuuany  IWWIUH  IT  lajLen  alone '  :  particularly  relevant  if  combined  with  another document  of  the  same  category 

.  :  technological  background I  :  non-written  disclosure 
:  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date D  :  document  died  in  the  application L  :  document  dted  for  other  reasons 
ft  :  member  of  the  same  patent  family,  corresponding document 


	bibliography
	description
	claims
	drawings
	search report

