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Description 

The  invention  relates  to  an  acoustic  search  device  according  to  the  preamble  part  of  claim  1. 
Search  devices  of  this  kind  have  been  presented  in  the  following  patent  publications:  US  3,800,273,  US 

5  3,784,805  and  US  3,739,324.  The  first  publication  presents  an  acoustic  search  device  which  is  to  be  worn  by 
a  swimmer  diver.  The  device  comprises  a  separate  viewing  mask  assembly  and  a  control  unit  which  contains 
the  ultrasonic  transducer  assembly.  Afibre  optic  image  cable  is  used  for  transferring  the  display  image  from 
the  ultrasonic  transducer  to  the  optical  viewing  device.  The  most  efficient  mode  of  operation  is  to  use  the  con- 
trol  unit  like  a  hand  held  electric  light.  The  patent  publication  US  3,784,805  presents  an  acoustic  search  device 

10  which  similarly  comprises  a  face  mask  with  an  optical  viewing  device  and  a  separate  ultrasonic  transducer 
unit  which  contains  electro-acoutical  transducer  elements  suitable  for  both  transmitting  and  receiving  acoustic 
signals.  The  display  image  from  the  ultrasonic  transducer  is  transferred  to  the  optical  viewing  device  inside 
the  face  mask  via  a  fibre  optic  cable.  The  patent  publication  US  3,739,324  presents  an  acoustic  system  for 
viewing  underwater  objects  and  a  way  for  obtaining  a  depth  perception  by  means  of  a  rotating  transparent 

15  disk  in  the  optical  viewing  device.  The  display  image  is  viewed  through  the  disk  which  is  positioned  in  front  of 
one  eye.  The  rotary  motion  of  the  disk  is  synchronized  with  the  operation  of  the  ultrasonic  transmitter. 

The  drawback  of  the  above  acoustic  search  devices  is  the  fact  that  their  use  is  almost  impossible  in  cir- 
cumstances  where,  on  one  hand,  the  image  seen  must  correspond  to  reality  and,  on  the  other  hand,  the  device 
must  be  of  such  simple  and  compact  construction  that  it  does  not  make  the  movements  and  operations  of  the 

20  user  difficult. 
The  objective  of  the  invention  is  to  obtain  a  search  device,  especially  suitable  for  use  in  rescue  operations, 

which  can  be  used  in  circumstances,  where  visibility  is  extremely  low,  and  by  means  of  which  the  user,  e.g.  a 
smoke  diver  is  able  to  "see"  in  a  thick  smoke  and,  therefore,  is  able  to  move  in  a  burning  building  so  that  his 
hands,  however,  are  all  the  time  free  to  perform  rescue  activities.  Afurther  objective  is  to  obtain  such  a  device 

25  by  means  of  which  the  user  of  the  device  is  able  to  see  the  "invisible"  surroundings  so  that  the  dimensions 
correspond  to  reality  i.e.  as  natural  as  possible  which  greatly  facilitates  moving  of  the  person  using  the  search 
device.  The  aforementioned  objectives  can  be  obtained  by  means  of  the  search  device  according  to  the  in- 
vention  which  is  primarily  characterized  in  what  is  presented  the  characterizing  part  of  claim  1  . 

The  search  device  of  the  invention  brings  about  a  significant  improvement  to  the  selection  of  devices  which 
30  are  available  for  underwater  and  particularly  for  fire  rescue  operations.  The  optical  viewing  device,  the  display 

and  the  ultrasonic  transducer  are  placed  in  succession  in  the  direction  of  the  sight  of  a  diver,  such  as  smoke 
diver.  Therefore,  the  ultrasonic  transducer  generates  a  display  image  which  is  as  natural  as  possible  since  it 
is  measured  exactly  at  the  eye  level  and  since  the  display  image  changes  whenever  the  head  is  turned.  The 
image  is  formed  on  the  display  in  front  of  the  eyes  of  the  smoke  diver  whereby  the  smoke  diver  is  able  to  pro- 

35  ceed  in  the  space  filled  with  smoke  and  observe  e.g.  the  unconscious  victims.  It  is  essential  that  the  smoke 
diver's  hands  are  free  so  that  he  can  use  them  in  helping  of  the  victims. 

According  to  another  embodiment  of  the  invention,  the  search  device  contains  two  displays  onto  each  of 
which  an  image  is  formed  of  the  viewed  search  area  of  the  ultrasonic  transducer.  These  two  images  are  viewed 
through  the  optical  viewing  device  with  the  outcome  that  one  sees,  through  the  viewing  device,  an  image  with 

40  a  three  dimensional  impression. 
The  invention  will  be  described  in  detail  in  the  following  referring  to  the  enclosed  drawing  in  which 

fig  1  shows  an  ultrasonic  search  device  placed  in  connection  with  a  protective  cap  of  a  breathing  device 
of  a  smoke  diver  and 

fig  2  shows  schematically  the  parts  which  belong  to  the  above  ultrasonic  search  device. 
45  According  to  figure  1  ,  the  search  device  comprises  a  matrix  structured  ultrasonic  transducer  1  ,  which  is 

composed  of  several  ultrasonic  elements  2.  Behind  the  ultrasonic  transducer  1  there  is  a  display  3  whose  dis- 
play  image  7  is  viewed  by  means  of  an  optical  viewing  device  6.  The  display  3  contains  a  matrix  of  LEDs  or 
other  image  forming  device,  which  contains  light  points,  like  e.g.  a  liquid  crystal  display  orelctroluminescence 
display.  The  electronic  unit  4,  which  gets  energy  from  a  protected  and  preferably  portable  accumulator  4,  takes 

50  control  over  the  operations  of  the  ultrasonic  transducer  1  i.e.  transmitting,  directing  and  focusing  of  the  ultra- 
sonic  wave  crest  as  well  as  receiving  of  the  echo  and  controls  the  operation  of  the  display  3.  The  electronic 
unit  4  comprises  a  microprocessor  or  the  like  unit  which  is  capable  of  effective  calculations.  Simultaneously, 
one  or  more  of  the  ultrasonic  elements  2  of  the  ultrasonic  transducer  1  can  function  as  transmitters  and/or  a 
receivers  or  in  some  other  way  under  the  control  of  the  electronic  unit  4.  The  operation  of  the  ultrasonic  ele- 

55  ments  2  of  the  ultrasonic  transducer  1  takes  place  synchronously  with  the  operation  of  the  display  3  or  so  that 
the  display  3  follows  the  viewed  search  area  in  front  quickly  enough  so  that  the  image  is  sufficiently  kept  up 
with  the  real  time. 

By  means  of  the  ultrasonic  transducer  1  a  convex  ultrasonic  wave  crest  is  obtained  which  is  directed  in  a 
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desired  direction  and  which  can  be  focused  as  a  cone  of  a  specific  form  to  a  specific  distance.  The  direction 
of  the  wave  crest  and  the  cone  depends  on  how  the  electronic,  unit  4  activates  the  ultrasonic  elements  2  of 
the  ultrasonic  transducer  1  .  Activation,  in  this  context,  means  that  specific  ultrasonic  elements  2  of  the  ultra- 

5  sonic  transducer  1  are  fed,  at  suitable  instants  of  time,  with  electric  power  at  such  a  frequency  that  the  cor- 
responding  acoustic  wave  propagates  well  in  air. 

An  ultrasonic  wave  crest  proceeding  towards  a  specific  object  can  be  achieved  in  several  different  ways. 
However,  the  common  factor  is  that  the  ultrasonic  waves  generated  in  the  ultrasonic  elements  2  must  be  in 
such  a  phase  relationship  with  each  other  that  the  waves  amplify  each  other  in  said  direction  and  mainly  cancel 

10  each  other  in  other  directions.  If  the  ultrasonic  transducer  1  is  formed  like  a  convex  portion  of  a  spherical  sur- 
face,  as  shown  in  figure  1  ,  directing  can  be  advantageously  accomplished  by  using  a  so-called  calotte  method. 
In  this  case,  the  ultrasonic  elements  2  which  are  to  be  activated  are  situated  on  the  surface  of  such  a  calotte 
whose  normal  axis  points  to  the  desired  direction.  A  concave  wave  crest  that  focuses  on  a  specific  point  can 
be  obtained  so  that  at  first  ultrasonic  elements  2  lying  on  the  outermost  ring  of  the  calotte  are  activated  and 

15  then,  exactly  after  a  specific  time  interval,  ultrasonic  elements  2  on  the  inner  ring  are  activated  and  so  on. 
So  the  last  ultrasonic  elements  2  to  be  activated  are  the  ones  in  the  middle  of  the  calotte.  In  this  way,  an  ul- 
trasonic  wave  crest  is  obtained  from  the  ultrasonic  transducer  1  which  propagates  towards  a  particular  point 
of  the  viewed  search  area.  As  shown  in  figure  2,  the  electronic  unit  4  sends  data  to  the  selector  unit  10,  which 
then  performs  the  activation  of  the  required  ultrasonic  elements  2.  In  a  corresponding  way,  the  selector  unit 

20  11  transmits  the  received  echo  signal  data  to  the  electronic  unit  4. 
If  there  is,  at  a  specific  point  of  the  viewed  search  area,  an  obstacle  i.e.  a  surface  or  a  part  of  a  surface 

that  is  perpendicular  relative  to  the  direction  of  propagation  of  the  wave  crest,  reflection  of  the  wave  takes 
place  and  an  echo  is  obtained  which  returns  back  to  the  ultrasonic  transducer  1  and  which  can  now  be  detected 
by  the  ultrasonic  elements  2  of  the  ultrasonic  transducer  1  which  now  function  as  receivers.  Therefore,  all  de- 

25  tails  thatlie  perpendicularly  to  the  direction  of  propagation  of  the  acoustic  wave,  send  an  echo  which  hits  back 
to  the  transmitting  ultrasonic  transducer  1  which  also  functions  as  a  receiver.  The  ultrasonic  elements  2  of 
the  ultrasonic  transducer  1  receive  the  echo  and  transmit  it  to  either  common  or  separate  receiving  amplifier 
(not  shown  in  figures)  of  each  ultrasonic  element  2  which  then  amplifies  it  sufficiently  for  the  calculation.  The 
sum  result  of  the  most  intense  signals  defines  the  intensity  of  the  light  element  8,  which  light  element  8  in  the 

30  display  3  corresponds  to  the  direction  of  the  transmitted  wave  crest.  On  the  basis  of  the  obtained  echo,  the 
indicator,  e.g.  a  LED,  of  the  corresponding  point  on  the  display  3  is  controlled.  The  brightness  of  the  LED  is 
proportional  to  the  intensity  of  the  echo.  The  electronic  unit  4  is  capable  of  calculating  accurately  the  distance 
and  direction  of  the  obstacle  that  sent  the  echo  on  basis  of  the  time  of  arrival  of  the  echo  and  is  capable  of 
showing  the  measured  results  in  visual  form  on  the  display  3. 

35  At  the  next  stage,  a  wave  crest  is  sent  from  the  ultrasonic  transducer  1  to  the  following  direction  which 
deviates  from  the  previous  direction  by  a  specific  angle.  It  is  clear  that  the  smaller  the  angle  the  better  accuracy 
of  the  display  image  7  i.e.  resolution  is  obtained  but,  on  the  other  hand,  the  greater  number  of  measurements 
and  more  calculation  is  required  for  the  production  of  the  image.  In  this  way,  the  whole  viewed  search  area  is 
scanned  i.e.  is  swept  and  a  "dotted  image"  of  the  whole  viewed  search  area  is  obtained  on  the  display  3.  The 

40  ultrasonic  transducer  1  continuously  and  quickly  scans  over  the  viewed  search  area  so  that  the  image  is  suf- 
ficiently  kept  up  with  the  real  time  and  the  image  changes  realistically  as  the  smoke  diver  moves. 

The  display  3  can  be  e.g.  a  rectangular  matrix  formed  of  LEDs.  Besides  light  emitting  LEDs,  the  single 
light  elements  8  of  the  display  3  can  also  be  light  reflecting  or  light  absorbing  pointlike  elements.  Therefore, 
the  display  can  be  realized  by  means  of  a  display  which  is  based  on  electroluminescence  or  liquid  crystals. 

45  The  electronic  unit  4  either  lights  the  LED  or,  in  some  other  way,  provides  the  light  point  of  the  display  of  another 
kind  with  certain  intensity  to  indicate  the  particular  direction  and  distance  of  the  viewed  search  area.  It  is  ben- 
eficial  to  use  such  an  arrangement  where  the  brightness  of  the  light  elements  8  depends  on  the  intensity  of 
the  corresponding  echo  signal.  Then,  the  nearby  objects  reflecting  strongly  look  bright  in  the  display  image  7 
compared  to  objects  which  lie  farther  away.  The  time  of  after-illumination  is  chosen  so  that  there  is  no  flickering 

so  or  excess  flickering  in  the  display  image  7. 
The  display  image  7  of  the  display  3  is  viewed  through  a  viewing  device  6  which  comprises  e.g.  lenses, 

mirrors,  prisms  or  other  apparatuses  which  reflect  the  display  image  7  onto  the  retina  in  such  a  way  that  it  is 
observed  with  dimensions  which  correspond  to  reality.  Therefore  by  means  of  the  optics  of  the  viewing  device, 
the  objects  in  the  display  image  7  are  seen  essentially  as  large  as  they  are  seen  normally.  This  is  of  great 

55  importance  in  that  the  person  using  the  search  device  "sees"  the  surroundings  as  naturally  as  possible.  The 
viewing  device  also  makes  it  possible  that  the  display  image  7  can  be  formed  at  a  distance  from  the  eyes  that 
is  shorter  than  the  so-called  limit  of  clear  vision  which  is  approximately  20  cm.  Preferably  this  distance  is  2  - 
15  cm. 

The  search  device  can  contain  one  or  two  displays  3  and  one  or  two  ultrasonic  transducers  1  .  If  there  is 

3 
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one  ultrasonic  transducer  1  and  two  displays  3,  the  image  can  be  formed  so  that  it  has  a  three  dimensional 
impression  by  utilizing  the  calculating  capacity  and  the  memory  capacity  of  the  electronic  unit  4.  Formation 
of  a  three  dimensional  image  from  two  display  images  7,  7'  is  a  technique  which  is  well  known  and  which  is 

5  used  e.g.  in  cinemas  and  in  so-called  View-master-apparatuses.  It  is  to  be  noted  that  the  second  display  image 
7'  which  is  needed  in  the  formation  of  an  image  with  a  three  dimensional  impression  can  be  achieved  from 
the  same  measurement  of  the  ultrasonic  transducer  1  .  Such  an  embodiment  of  the  invention  is  also  possible 
where  two  separate  ultrasonic  transducers  are  used.  In  this  case,  directing  and  focusing  of  the  ultrasonic  wave 
crest  is  easier  to  realize.  It  is  also  possible  to  form  a  three  dimensional  image  from  one  display  image.  This 

10  is  realized  so  that  the  display  image  is  successively  directed  to  the  first  eye  and  then  to  the  second  eye  and 
soon.  If  this  operation  is  repeated  with  a  suitable  rhythm,  a  similar  impression  is  obtained  as  if  looking  at  two 
different  images.  Transferring  of  the  image  from  one  eye  to  another  can  be  achieved  by  means  of  prisms,  mir- 
rors  and  electronic  shutters  placed  in  connection  with  the  viewing  device  6. 

Since  the  perspective  and  dimensions  of  the  three  dimensional  display  image  7  correspond  to  the  field 
15  of  vision  i.e.  the  reality  in  front  of  the  smoke  diver,  the  search  device  placed  in  connection  with  the  protective 

cap  9  of  the  smoke  diver  does  not  prevent  by  any  means  the  smoke  diver  from  moving  and  proceeding  in  the 
burning  building  but  instead  makes  moving  more  confident.  The  viewing  device  6,  the  display  3  and  the  ultra- 
sonic  transducer  are  preferably  placed  in  succession  in  the  direction  of  the  sight.  In  this  case,  the  ultrasonic 
transducer  1  generates  a  display  image  7  which  is  as  natural  as  possible  since  it  is  measured  exactly  at  the 

20  eye  level  and  since  the  display  image  7  changes  whenever  the  head  is  turned. 
The  resolution  of  the  display  image  does  not  have  to  be  very  high,  it  is  enough  that  objects,  that  otherwise 

would  be  mixed  up  with  the  objects  that  are  searched,  are  distinguished  therein.  The  operating  distance  of  the 
search  device  can  be  adjusted  so  that  the  resolution  will  not  decrease  too  much.  In  case  the  ultrasonic  trans- 
ducer  1  is  very  large  i.e.  it  contains  a  great  number  of  ultrasonic  elements  2,  one  obtains  a  high  resolution  but, 

25  at  the  same  time,  the  ability  of  the  device  to  operate  in  real  time  is  decreased  unless  one  uses  several  different 
frequencies  or  some  other  suitable  method. 

The  ultrasonic  search  device  according  to  the  invention  can  be  provided  with  a  feature  which  facilitates 
visual  viewing,  whereupon  the  device  can,  from  the  point  of  view  of  the  ultrasound,  be  one  or  two  channelled. 
In  this  case,  a  visual  field  of  the  search  area  is  seen  by  one  eye  and  the  display  image  7  is  seen  by  the  other 

30  eye.  Therefore,  the  display  image  7  can  be  seen  only  by  one  eye.  Such  an  arrangement  is  also  possible  where 
both  eyes  are  provided  with  facilities  for  visual  viewing. 

The  surface  of  the  ultrasonic  transducer  1  ,  from  which  the  wave  crest  is  transmitted,  is  preferably  convex. 
The  cone  angle  of  the  ultrasonic  transducer  is  typically  30°-50°.  The  cone  angle  is  defined  as  the  angle,  e.g. 
in  the  horizontal  plane,  at  which  the  ultrasonic  transducer  is  capable  of  seeing  the  viewed  area.  It  is  obvious 

35  that  it  is  possible  to  increase  the  cone  angle  by  increasing  the  curvature.  Increasing  of  the  cone  angle  naturally 
reduces  the  resolution.  In  a  corresponding  way,  it  is  possible  to  increase  resolution  by  decreasing  the  cone 
angle.  Such  an  arrangement  is  also  possible  where  the  cone  angle  is  adjustable  and  the  resolution  can  be 
changed  as  required. 

The  invention  is  not  limited  to  the  embodiments  described  above  but  it  can  be  varied  within  the  limits  of 
40  the  enclosed  claims.  The  search  device  can  be  provided  with  some  systems  which  make  the  searching  oper- 

ation  more  effective.  In  case  that  only  weak  echoes  are  received  from  the  surroundings,  the  search  device 
can  include  a  system  which  receives  the  weak  signals  for  a  longer  periods  of  time,  several  times  in  succession, 
i.e.  time  of  integration  is  increased.  Furthermore,  the  search  device  used  by  the  smoke  diver  can  contain  a 
audible  alarm  system,  which  informs  of  possible  operational  failures  or  particular  environmental  conditions. 

45  For  instance,  if  there  is  a  large  oblique  surface  in  front  of  the  smoke  diver  and  there  is  no  echo  coming  to  the 
device  and  the  display  image  is  dark.  In  this  case,  the  audible  alarm  system  gives  a  message  that  the  device 
is  in  operation  although  there  is  nothing  to  be  seen  in  the  display  image  7.  In  connection  with  the  search  device, 
an  internal  radio  telephone  can  be  used  for  transferring  audible  messages  and  other  radio  line  for  transferring 
images.  It  is  also  possible  to  utilize  the  device  as  an  auxiliary  device  for  automatic  or  controlled  apparatuses 

so  like  robots.  When  the  search  device  is  used  in  underwater  operations,  it  can  added  with  controls  and  opera- 
tions  functioning  by  means  of  ultrasound. 

Claims 
55 

1.  Acoustic  search  device  comprising  an  ultrasonic  transducer  (1),  which  consists  of  several  elements  (2), 
which  function  as  transmitters  and  receivers  of  acoustic  signals  transmitting  acoustic  signals  towards  a 
viewed  search  area  and  receiving  echo  signals  therefrom,  a  display  (3),  an  electronic  unit  (4)  and  an  opt- 
ical  viewing  device  (6),  wherein  the  elements  (2)  are  arranged  to  function,  under  the  control  of  the  elec- 
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tronic  unit  (4),  so  that  a  display  image  (7)  of  the  viewed  search  area  is  obtained  on  the  display  (3)  based 
on  the  echo  signals  reflected  from  the  viewed  search  area  and  which  display  image  (7)  is  arranged  to  be 
seen  by  means  of  the  optical  viewing  device  (6),  characterized  in  that  the  optical  viewing  device  (6),  the 

5  display  (3)  and  the  ultrasonic  transducer  (1)  are  arranged  to  form  a  part  of  the  protective  cap  (9)  of  a 
diver,  such  as  smoke  diver,  and  that  the  optical  viewing  device  (6),  the  display  (3),  and  the  ultrasonic  trans- 
ducer  (1)  are  arranged  to  be  situated  essentially  in  succession  in  the  direction  of  the  sight  of  the  diver. 

2.  Search  device  according  to  claim  1  ,  characterized  in  that  it  additionally  comprises  a  second  display  (3') 
10  and  that  the  optical  viewing  device  (6)  is  arranged  to  effect,  by  means  of  the  two  display  images  (7,7') 

of  the  displays  (3,3'),  a  three  dimensional  impression  using  known  imaging  techniques. 

3.  Search  device  according  to  claim  2,  characterized  in  that  it  additionally  comprises  a  second  ultrasonic 
transducer  (1')  whereupon  said  display  images  (7,7')  are  arranged  to  be  obtained  by  means  of  said  two 

15  ultrasonic  transducers  (1  ,1  '). 

4.  Search  device  according  to  claim  1  ,  characterized  in  that  the  surface,  from  which  the  wave  crest  is  trans- 
mitted,  of  the  ultrasonic  transducer  (1)  is  curved  preferably  convex. 

5.  Search  device  according  to  claim  1  wherein  the  display  image  (7)  is  composed  of  single  light  elements 
20  (8),  characterized  in  that  the  brightness  of  the  light  elements  (8)  is  arranged  to  depend  on  the  intensity 

of  the  corresponding  echo  signal  whereupon  objects  of  the  viewed  search  area  lying  closer  to  the  ultra- 
sonic  transducer  (1)  look  brighter  in  the  display  image  (7)  than  objects  of  the  viewed  search  area  lying 
farther  away  from  the  ultrasonic  transducer  (1). 

25  6.  Search  device  according  to  claim  1,  characterized  in  that  an  accumulator  (5),  arranged  to  be  portable 
on  one's  back,  serves  as  the  power  supply  of  the  search  device. 

7.  Search  device  according  to  claim  1  ,  characterized  in  that  it  additionally  contains  an  alarm  system  which 
is  arranged  to  give  an  alarm  when  the  search  device  is  functioning  and  the  echo  signals  received  by  the 

30  ultrasonic  transducer  (1  )  are  weak. 

Patentanspruche 

35  1.  Akkustische  Suchervorrichtung  umfassend  einen  Ultraschallwandler  (1),  der  aus  mehreren  Elementen 
(2)  gebildet  ist,  die  als  Sender  und  Empfanger  arbeiten,  die  akkustische  Signale  in  Richtung  eines  be- 
trachteten  Suchbereichs  senden  und  Echosignale  daraus  empfangen,  eine  Anzeige  (3),  eine  elektroni- 
sche  Einheit  (4)  und  eine  optische  Betrachtungsvorrichtung  (6),  worin  die  Elemente  (2)  derart  angeordnet 
sind,  dali  sie  unter  der  Kontrolle  der  elektronischen  Einheit  (4)  arbeiten,  so  dali  eine  Bildanzeige  (7)  des 

40  betrachteten  Suchbereichs  auf  der  Anzeige  (3)  basierend  auf  den  reflektierten  Echosignalen  des  betrach- 
teten  Suchbereichs  erhalten  wird,  wobei  die  Bildanzeige  (7)  derart  angeordnet  ist,  dali  sie  durch  die  Mittel 
deroptischen  Betrachtungsvorrichtung  (6)  sichtbar  sind,  dadurch  gekennzeichnet,  dali  die  optische  Be- 
trachtungsvorrichtung  (6),  die  Anzeige  (3)  und  der  Ultraschallwandler  (1)  derart  angeordnet  sind,  dali  sie 
einen  Teil  der  Schutzhaube  (9)  eines  Tauchers,  z.B.  eines  Rauchtauchers,  bilden  und  dali  die  optische 

45  Betrachtungsvorrichtung  (6),  die  Anzeige  (3),  und  der  Ultraschallwandler  (1)  derart  angeordnet  sind,  dali 
sie  im  wesentlichen  aufeinanderfolgend  in  Blickrichtung  des  Tauchers  liegen. 

2.  Suchervorrichtung  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  dali  sie  zusatzlich  eine  zweite  Anzeige 
3'  umfalit  und  dali  die  optische  Betrachtungsvorrichtung  (6)  derart  angeordnet  ist,  dali  mittles  der  zwei 

so  Bildanzeigen  (7,7')derAnzeigen  (3,3')  ein  dreidimensionalerEindruck  unter  Verwendung  bekannterBild- 
darstellungstechniken  bewirkt  wird. 

3.  Suchervorrichtung  nach  Anspruch  2,  dadurch  gekennzeichnet,  dali  sie  zusatzlich  einen  zweiten  Ultra- 
schallwandler  (1')  umfalit,  worauf  die  Bildanzeigen  (7,7')  angeordnet  sind,  die  mittles  der  zwei  Ultraschall- 

«  wandler  (1,1')  gewonnen  werden  konnen. 55 

Suchervorrichtung  nach  Anspruch  1,  dadurch  gekennzeichnet,  dali  die  Oberflache  des  Ultraschall- 
wandlers  (1),  von  welcher  der  Wellen  berg  gesendet  wird,  vorzugsweise  Konvex  gekrummt  ist. 

5 
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5.  Suchervorrichtung  nach  Anspruch  1,  worin  die  Bildanzeige  (7)  aus  einzelnen  Lichtelementen  (8) 
zusammengestezt  ist,  dadurch  gekennzeichnet,  dali  die  Helligkeit  der  Lichtelemente  (8)  von  der  Inten- 
sity  des  entsprechenden  Echosignals  abhangt,  worauf  hin  Objekte  des  betrachteten  Suchbereichs  die  na- 

5  her  am  Ultraschallwandler  (1)  liegen  in  der  Bildanzeige  (7)  heller  aussehen  als  Objekte  des  betrachteten 
Suchbereichs  die  vom  Ultraschallwandler  (1)  weiter  entfernt  liegen. 

6.  Suchervorrichtung  nach  Anspruch  1,  dadurch  gekennzeichnet  dali  ein  Akkumulator  (5),  der  auf  dem 
Rucken  eines  Tragers  tragbar  ist,  als  Energieversorung  der  Suchervorrichtung  dient. 

10 
7.  Suchervorrichtung  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  dali  sie  zusatzlich  ein  Alarmsystem  ent- 

halt,  das  derart  beschaffen  ist,  dali  es  einen  Alarm  gibt,  wenn  die  Suchervorrichtung  funktioniert  und  die 
vom  Ultraschallwandler  (1)  empfangenen  Echosignale  schwach  sind. 

15 
Revendications 

1.  Dispositif  de  recherche  acoustique  comprenant  un  transducteur  ultrasonique  (1),  qui  consiste  en  plu- 
sieurs  elements  (2),  lesquels  font  fonct  ion  d'emetteurs  et  de  recepteurs  de  signaux  acoustiques,  emettant 

20  des  signaux  acoustiques  en  direction  d'une  zone  de  recherche  observee  et  recevant  des  signaux  echos 
de  celle-ci,  un  element  d'affichage  (3),  une  unite  electronique  (4)  et  un  dispositif  de  vision  optique  (6), 
oil  les  elements  (2)  sont  concus  de  maniere  a  fonctionner,  sous  commande  de  I'unite  electronique  (4), 
de  facon  qu'une  image  affichee  (7)  de  la  zone  de  recherche  observee  soit  obtenue  sur  I'element  d'affi- 
chage  (3)  sur  la  base  des  signaux  echos  reflechis  en  provenant  de  la  zone  de  recherche  observee,  la- 

25  quelle  image  affichee  (7)  est  destinee  a  etre  vue  au  moyen  du  dispositif  de  vision  optique  (6),  caracterise 
en  ce  que  le  dispositif  de  vision  optique  (6),  I'element  d'affichage  (3)  et  le  transducteur  ultrasonique  (1) 
sont  concus  de  maniere  a  former  une  partie  du  capuchon  protecteur  (9)  d'un  scaphandre,  par  exemple 
un  scaphandre  anti-f  umee,  ou  scaphandre  respiratoire,  et  en  ce  que  le  dispositif  de  vision  optique  (6), 
I'element  d'aff  iche  (3)  et  le  transducteur  ultrasonique  (1)  sont  disposes  de  facon  a  se  trouver  sensiblement 

30  en  succession  dans  la  direction  de  la  vision  du  porteur  du  scaphandre. 

2.  Dispositif  de  recherche  selon  la  revendication  1  ,  caracterise  en  ce  qu'il  comprend  en  outre  un  deuxieme 
element  d'affichage  (3')  et  en  ce  que  le  dispositif  de  vision  optique  (6)  est  concu  pour  donner,  par  I'inter- 
mediaire  des  deux  images  affichees  (7,  7')  des  elements  d'affichage  (3,  3'),  une  impression  tridimen- 

35  sionnelle  a  I'aide  de  techniques  connues  de  formation  d'image. 

3.  Dispositif  de  recherche  selon  la  revendication  2,  caracterise  en  ce  qu'il  comprend  en  outre  un  deuxieme 
transducteur  ultrasonique  (1'),  grace  a  quoi  lesdites  images  affichees  (7,  7')  sont  destinees  a  etre  obte- 
nues  par  I'intermediaire  desdits  deux  transducteurs  ultrasoniques  (1,  1'). 

40  4.  Dispositif  de  recherche  selon  la  revendication  1  ,  caracterise  en  ce  que  la  surface,  depuis  laquelle  la  crete 
d'onde  est  emise,  du  transducteur  ultrasonique  (1)  est  incurvee  de  preference  de  facon  convexe. 

5.  Dispositif  de  recherche  selon  la  revendication  1  ,  ou  I'image  affichee  (7)  est  composee  d'elements  lumi- 
neux  simples  (8),  caracterise  en  ce  que  la  luminance  des  elements  lumineux  (8)  est  destinee  a  dependre 

45  de  I'intensite  du  signal  echo  correspondant,  grace  a  quoi  les  objets  de  la  zone  de  recherche  observee 
qui  sont  plus  proches  du  transducteur  ultrasonique  (1)  semblent  plus  brillants  dans  I'image  affichee  (7) 
que  les  objets  de  la  zone  de  recherche  observee  qui  sont  plus  eloignes  du  transducteur  ultrasonique  (1). 

6.  Dispositif  de  recherche  selon  la  revendication  1  ,  caracterisee  en  ce  qu'un  accumulateur  (5),  concu  pour 
so  pouvoir  etre  porte  sur  le  dos,  sert  d'ali  mentation  electrique  pour  le  dispositif  de  recherche. 

7.  Dispositif  de  recherche  selon  la  revendication  1,  caracterise  en  ce  qu'il  contient  en  outre  un  systeme 
d'alerte  qui  est  destine  a  produire  une  alerte  lorsque  le  dispositif  de  recherche  fonctionne  et  que  les  si- 
gnaux  echos  recus  par  le  transducteur  ultrasonique  (1)  sontfaibles. 

55 
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