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Description 

The  invention  relates  to  a  tube  which  can  be  in- 
troduced  into  the  body  through  a  body  orifice,  said 
tube  being  provided  with  a  manipulator  for  moving  at  5 
least  one  pair  of  control  cables  through  the  tube, 
which  manipulator  comprises  a  housing  in  which  for 
each  pair  of  control  cables  provision  is  made  for 
means  provided  with  a  toothing  which  are  coupled  to 
said  pair  of  control  cables  in  such  a  way  that  when  10 
said  means  are  moved  the  control  cables  of  the  rele- 
vant  pair  are  moved  in  opposite  directions  relative  to 
the  housing,  the  manipulator  for  each  pair  of  control 
cables  being  provided  with  a  control  element  which  is 
placed  outside  the  housing  and  is  coupled  to  a  tooth-  15 
ed  wheel  placed  inside  the  housing,  which  toothed 
wheel  is  coupled  to  the  means  provided  with  a  tooth- 
ing,  in  order  to  permit  displacement  thereof,  and  is 
provided  with  means  to  provide  a  stepwise  movement 
of  the  means  provided  with  a  toothing,  which  step-  20 
wise  movement  means  can  be  switched  off  by  discon- 
nection  means. 

Such  a  tube,  which  is  also  known  under  the  name 
of  an  endoscope,  is  known  from  US  Patent  4,207,873 
and  is  designed  to  permit  manoeuvring  of  the  flexible  25 
end  of  the  endoscope  into  any  desired  position  rela- 
tive  to  the  body  of  the  endoscope  by  means  of  two 
pairs  of  cables  in  the  body  of  a  patient.  For  this,  each 
cable  of  a  pair  is  fixed  to  a  rack  which  is  movable  in 
the  lengthwise  direction  of  the  elongated  housing,  30 
while  a  single  toothed  wheel  is  placed  between  the 
pair  of  racks  belonging  to  one  pair  of  cables,  which 
toothed  wheel  is  connected  to  a  control  knob  placed 
outside  the  housing.  By  turning  this  control  knob  and 
the  toothed  wheel  with  it,  the  racks  are  moved  in  op-  35 
posite  directions  relative  to  the  housing,  as  a  result  of 
which  one  cable  is  pulled  in  and  the  other  cable  paid 
out,  so  that  the  flexible  end  of  the  endoscope  is 
moved  in  one  plane.  Due  to  the  fact  that  provision  is 
made  for  two  pairs  of  cables  each  with  its  own  pair  of  40 
racks,  a  toothed  wheel  and  a  control  knob,  operation 
of  the  two  control  knobs  permits  a  movement  of  the 
flexible  end  in  two  planes  at  right  angles  to  each  other 
and  to  all  positions  lying  there  between.  In  order  to  be 
able  to  move  and  fix  the  flexible  end  very  accurately,  45 
the  known  device  is  provided  with  a  mechanism  fitted 
in  the  interior  of  each  of  the  control  knobs  and  having 
spring  catches  which  can  engage  on  a  toothed  wheel. 
This  mechanism  can  be  put  out  of  action  by  pulling  the 
relevant  knob  outwards  relative  to  the  housing.  50 

The  manipulator  of  the  known  endoscope  is  de- 
signed  so  that  in  virtually  all  cases  it  can  be  operated 
with  one  hand  by  the  person  operating  it,  so  that  the 
person  keeps  the  other  hand  free  to  guide  the  tube  of 
the  endoscope.  In  practice,  however,  disconnecting  55 
the  click  mechanism  of  one  or  both  control  knobs  with 
only  one  hand  is  found  to  be  extremely  difficult.  An- 
other  disadvantage  of  the  known  manipulator  is  that 

it  is  fairly  expensive,  due  to  the  fact  that  racks  which 
are  labour-intensive  to  manufacture  and  thus  expen- 
sive  are  used.  Besides,  the  toothed  ring  forming  part 
of  the  stepwise  movement  mechanism  is  provided  in 
the  axial  direction  with  an  additional  edge  serving  to 
prevent  accidental  movement  from  the  disconnected 
state  to  the  coupled  state,  and  the  provision  of  such 
an  edge  requires  an  additional  operation  and  is  thus 
expensive. 

The  object  of  the  invention  is  therefore  to  provide 
a  tube  which  is  provided  with  a  manipulator  which  can 
be  controlled  without  any  problem  with  one  hand  also 
for  disconnecting  the  stepwise  movement  mecha- 
nism,  and  which  can  also  be  manufactured  consider- 
ably  more  cheaply  than  the  known  tube. 

To  this  end,  the  invention  provides  a  tube  of  the 
above-mentioned  type  in  which  the  means  provided 
with  a  toothing  comprise  a  toothed  belt  which  is  guid- 
ed  over  two  toothed  wheels,  of  which  the  first  is  the 
toothed  wheel  coupled  to  the  control  knob  and  the 
second  is  rotatable  mounted  inside  the  housing  and 
is  connected  to  the  stepwise  movement  means  in  or- 
der  to  provide  a  stepwise  movement  facility  of  the 
toothed  belt,  said  stepwise  movement  means  being 
accommodated  in  the  housing  and  being  disconnect- 
able  by  means  of  a  separate  control  element  placed 
on  the  outside  of  the  housing. 

The  stepwise  movement  means  preferably  com- 
prise  a  resilient  element  rigidly  connected  to  the  hous- 
ing  and  a  knurled  disc  coupled  to  the  second  toothed 
wheel,  and  the  means  for  disconnecting  preferably 
comprise  a  cam  disc  which  is  rotatable  by  means  of 
a  control  element. 

Through  the  fact  that  according  to  the  invention 
use  is  made  of  cheap,  generally  available  toothed 
belts,  the  tube  according  to  the  invention  can  be 
made  considerably  more  cheaply  than  the  known 
tube,  and  the  tube  according  to  the  invention,  in  par- 
ticular  as  regards  the  disconnection  of  the  means  for 
permitting  stepwise  movement  of  the  toothed  belt, 
can  be  operated  much  more  easily  with  one  hand,  be- 
cause  it  need  be  turned  only  through  a  small  angle  rel- 
ative  to  the  housing  along  the  housing  wall,  and  does 
not  have  to  be  pulled  out  relative  to  the  housing,  as 
in  the  case  of  the  known  tube. 

The  invention  also  encompasses  a  manipulator 
as  set  out  in  claim  6. 

Further  advantages  of  the  invention  will  become 
clear  from  the  description  which  follows  of  an  example 
of  an  embodiment  with  reference  to  the  drawing.  In 
the  drawing: 

Figure  1  shows  a  side  view  of  a  cross-section  of 
the  manipulator  according  to  the  invention; 
Figure  2  shows  a  side  view  along  the  line  ll-ll  in 
Figure  1  of  only  the  movement  mechanism  for  a 
pair  of  cables. 
The  manipulator  of  the  tube  30  according  to  the 

invention,  as  shown  in  Figures  1  and  2,  comprises  a 
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housing  1  which  is  round  or  rectangular  in  cross- 
section  and  is  composed  of  two  parts  fixed  to  each 
other  by,  for  example,  screws.  A  frame  2  is  rigidly 
fixed  to  the  housing  1,  for  example  by  means  of 
screws.  The  housing  has  fitted  in  it  two  toothed  belts 
3a  and  3b.  Toothed  belt  3a  is  guided  with  the  toothed 
side  at  one  end  over  a  toothed  wheel  4a  and  at  the 
other  end  over  a  toothed  wheel  4b.  In  the  same  way 
the  toothed  belt  3b  is  guided  over  toothed  wheels  5a 
and  5b.  The  toothed  wheels  4a,  4b  and  5a,  5b  are  ro- 
tatable  mounted  relative  to  the  frame  2,  and  the  tooth- 
ed  wheel  4b  is  further  coupled  by  means  of  a  hollow 
shaft  6  to  a  control  knob  7.  The  toothed  wheel  5b  is 
connected  by  means  of  a  shaft  8  running  through  a 
fixed  sleeve  6a  to  a  control  knob  9.  The  shaft  6  is  guid- 
ed  rotatable  in  a  manner  which  is  known  per  se 
through  the  housing  1  and  the  fixed  sleeve  6a,  and 
the  shaft  8  is  also  rotatable  in  a  manner  which  is 
known  per  se  relative  to  shaft  6,  so  that  the  toothed 
wheels  4b  and  5b,  and  thus  the  toothed  belts  3a  and 
3b,  can  be  rotated  independently  of  each  other  by 
means  of  control  knobs  7  and  9  respectively. 

A  first  pair  of  control  cables  10a  and  10b  is  con- 
nected  to  the  toothed  belt  3a  by  means  of  connecting 
blocks  11a  and  11b  respectively.  In  the  same  way  a 
second  pair  of  control  cables  12a  and  12b  (not  shown 
in  the  figure)  is  connected  to  the  toothed  belt  3b  by 
means  of  connecting  blocks  13a  and  13b  respectively 
(not  shown  in  the  figure).  The  connecting  blocks  are 
made  of,  for  example,  two  parts  fixed  to  each  other 
by  means  of  screws,  the  part  lying  on  the  toothed  side 
of  the  toothed  belt  at  the  side  facing  the  toothing  pre- 
ferably  also  being  provided  with  a  corresponding 
toothing  in  order  to  ensure  a  correct  positioning  of  the 
connecting  block,  while  even  in  operation  the  con- 
necting  block  cannot  be  pulled  askew  as  a  result  of 
tensile  forces  exerted  by  the  cables. 

It  is  possible  by  means  of  the  control  cables  10a, 
b  and  12a,  b  to  move  the  flexible  end  31  of  the  tube 
30.  The  flexible  end  31  of  the  tube  30  can  be  fixed  in 
any  desired  position  in  the  manner  described  below 
in  connection  with  the  knurled  discs  19  and  20. 

The  control  cables  10a,  b  and  12a,  b  are  prefer- 
ably  fixed  by  their  ends  to  elongated  screwed  sleeves 
14a,  band  15a,  b  (15b  not  shown  in  the  figure),  which 
screwed  sleeves  are  threaded  on  the  outside  and  fit- 
ted  rotatable  in  a  corresponding  screw  thread  formed 
in  the  connecting  blocks.  This  design,  which  is  al- 
ready  known  per  se  in  other  types  of  equipment,  has 
the  advantage  that  the  cables  can  be  tensioned  in  a 
simple  manner  in  order  to  be  able  to  set  the  flexible 
end  accurately.  The  control  cables  are  preferably  also 
guided  via  screwed  sleeves  16a,b  and  17a,b  (17b  not 
shown  in  the  figure)  through  the  frame  2,  the  screwed 
sleeves  being  rotatable  relative  to  the  frame.  Asheath 
1  8  of  the  control  cables  ends  in  the  open  ends  of  the 
screwed  sleeves  facing  the  front  side  of  the  housing, 
as  a  result  of  which  a  turning  of  the  screwed  sleeves 

16a,band  17a,b  provides  a  further  adjustment  facility 
for  the  cables. 

Knurled  discs  19  and  20  are  rigidly  fixed  to  the 
5  toothed  wheels  4a  and  5a  respectively.  The  free  leg 

of  respective  L-shaped  resilient  elements  21  and  22 
can  be  accommodated  in  the  knurls  of  the  knurled 
discs  19  and  20,  the  other  leg  in  each  case  being  rig- 
idly  fixed  to  the  frame  2.  Provision  is  also  made  for 

10  cam  discs  23  and  24,  which  are  rotatable  mounted  in 
the  housing  1  and  can  be  turned  by  knobs  25  and  26 
respectively  from  a  first  position  to  a  second  position. 
The  peripheries  of  the  cam  discs  23  and  24  lie  near 
the  ends  of  the  free  legs  of  the  resilient  elements  21 

15  and  22  respectively.  The  cam  discs  are  dimensioned 
in  such  a  way  that  in  the  first  position  of  the  knobs  25 
or  26  the  periphery  of  the  cam  disc  corresponding  to 
said  knob  is  clear  of  the  resilient  element,  which  can 
consequently  fall  into  a  notch  of  the  corresponding 

20  knurled  disc,  so  that  when  the  knobs  7  and/or  9  are 
turned  the  toothed  belts  3a  and  3b,  and  thus  the  con- 
trol  cables,  are  moved  stepwise  due  to  the  fact  that 
the  resilient  elements  always  engage  in  a  next  notch 
of  the  knurled  disc. 

25  In  the  second  position  of  the  cam  disc  23  or  24  it 
lies  against  the  resilient  element  21  or  22  and  presses 
it  away  until  it  is  outside  the  periphery  of  the  knurled 
disc  in  question,  as  a  result  of  which  the  cables  can 
be  moved  continuously  and,  if  desired,  rapidly  by  turn- 

30  ing  the  knobs  7  and/or  9,  for  example  in  order  to  take 
the  flexible  end  of  the  endoscope  quickly  to  the  vicin- 
ity  of  the  position  in  the  body  to  be  examined,  follow- 
ing  which  turning  the  knob  25  and/or  26,  which  can 
easily  be  carried  out  with  one  finger  of  the  hand  hold- 

35  ing  the  housing,  makes  it  possible  to  change  over  to 
the  stepwise  movement  of  the  toothed  belts,  to  per- 
mit  accurate  seeking  of  the  end  position. 

The  continuous  movement  facility  also  serves  to 
prevent  the  flexible  end  from  remaining  in  a  fixed 

40  curved  position  on  withdrawal  of  the  tube  30  from  the 
body,  something  which  could  seriously  damage  the 
inside  of  the  body  orifice  in  question. 

In  the  above  a  description  is  given  of  a  tube  ac- 
cording  to  the  invention,  without  details  being  given 

45  concerning  the  design  of  the  actual  endoscope  and 
the  flexible  end  thereof,  but  these  parts  need  no  fur- 
ther  explanation  because  they  can  have  different  de- 
signs  which  are  well-known  in  professional  circles. 
The  endoscope  can  comprise,  for  example,  an  optical 

so  fibre  which  is  guided  through  the  housing  1,  and  of 
which  the  end  comes  out  at  the  rear  side  of  the  hous- 
ing,  seen  on  the  right  in  the  figure,  and  is  coupled  to 
suitable  optical  elements  to  permit  looking  into  the 
body  through  the  fibre.  Another  possibility  is  that  the 

55  flexible  end  of  the  endoscope  contains  an  ultrasonic 
transducer  and  that  the  signal  cable  of  said  transduc- 
er  is  guided  through  the  housing  1. 

Finally,  it  is  also  pointed  out  that,  although  the  ex- 
ample  of  an  embodiment  described  has  a  manipulator 
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with  two  pairs  of  control  cables,  the  principle  of  the 
invention  is  also  applicable  without  further  ado  if  only 
movements  in  one  plane  need  be  carried  out,  for 
which  a  tube  which  is  provided  with  a  manipulator 
then  has  only  one  pair  of  control  cables. 

Claims 

1.  Tube  which  can  be  introduced  into  the  body 
through  a  body  orifice,  said  tube  (30)  being  pro- 
vided  with  a  manipulator  for  moving  at  least  one 
pair  of  control  cables  (10a,10b)  through  the  tube, 
which  manipulator  comprises  a  housing  (1)  in 
which  for  each  pair  of  control  cables  provision  is 
made  for  means  (3a)  provided  with  a  toothing 
which  are  coupled  to  said  pair  of  control  cables  in 
such  a  way  that  when  said  means  are  moved  the 
control  cables  of  the  relevant  pair  are  moved  in 
opposite  direction  relative  to  the  housing,  the  ma- 
nipulator  for  each  pair  of  control  cables  being  pro- 
vided  with  a  control  element  (25)  which  is  placed 
outside  the  housing  and  is  coupled  to  a  toothed 
wheel  (4b)  placed  inside  the  housing,  which 
toothed  wheel  is  coupled  to  the  means  provided 
with  a  toothing,  in  order  to  permit  displacement 
thereof,  and  is  provided  with  means  (19-22)  to 
provide  a  stepwise  movement  of  the  means  pro- 
vided  with  a  toothing,  which  stepwise  movement 
means  can  be  switched  off  by  disconnection 
means  (23-26),  characterised  in  that  the  means 
provided  with  a  toothing  comprise  a  toothed  belt 
(3a),  which  is  guided  over  two  toothed  wheels 
(4b,4a),  of  which  the  first  is  the  toothed  wheel 
(4b)  coupled  to  the  control  knob  and  the  second 
(4a)  is  rotatable  mounted  inside  the  housing  and 
is  connected  to  the  stepwise  movement  means 
(19-22)  in  order  to  provide  a  stepwise  movement 
facility  of  the  toothed  belt,  said  stepwise  move- 
ment  means  being  accomodated  in  the  housing 
and  being  disconnectable  by  means  of  a  separate 
control  element  (25-26)  placed  on  the  outside  of 
the  housing. 

2.  Tube  according  to  Claim  1,  in  which  two  pairs  of 
control  cables  are  provided,  characterised  in  that 
for  each  of  the  two  pairs  of  control  cables  a  tooth- 
ed  belt  and  two  toothed  wheels  are  provided. 

3.  Tube  according  to  Claim  1  or  2,  characterised  in 
that  the  stepwise  movement  means  comprise  a 
resilient  element  (21  ,22)  rigidly  connected  to  the 
housing  and  a  knurled  disc  (19,  20)  coupled  to 
the  second  toothed  wheel,  and  that  the  means 
for  disconnecting  comprise  a  cam  disc  (23,24) 
which  is  rotatable  by  means  of  a  control  element. 

4.  Tube  according  to  Claims  1  ,  2  or  3  characterised 

in  that  the  control  cables  are  connected  by 
means  of  connecting  blocks  (11a,  11b)  to  the 
toothed  belt,  and  in  that  a  connecting  block  is  pro- 

5  vided  with  a  toothing  corresponding  to  the  tooth- 
ing  of  the  toothed  belt,  by  means  of  which  the 
connecting  block  engages  on  the  toothed  belt. 

5.  Tube  according  to  Claim  4,  characterised  in  that 
10  the  control  cables  are  adjustably  connected  to 

the  connecting  blocks  by  means  of  screwed 
sleeves  (14a,14b,15a,15b)  rotatably  mounted  in 
the  connecting  blocks. 

15  6.  Manipulator  of  the  type  described  in  any  of 
Claims  1,  2,  3,  4,  or  5. 

Patentanspruche 
20 

1.  Rohr,  welches  durch  eine  Korperoffnung  in  den 
Korper  eingefuhrt  werden  kann,  welches  Rohr 
(30)  mit  einem  Manipulator  versehen  ist  fur  die 
Bewegung  von  wenigstens  einem  Paar  von  Steu- 

25  erdrahten  (10a,  10b)  durch  das  Rohr  hindurch, 
welcher  Manipulator  ein  Gehause  (1  )  aufweist,  in 
welchem  fur  jedes  Paar  von  Steuerdrahten  (10a, 
10b)  mit  einer  Verzahnung  versehene  Mittel  (3a) 
vorgesehen  sind,  welche  mit  dem  Paar  von  Steu- 

30  erdrahten  (10a,  10b)  derart  gekoppelt  sind,  dali, 
wenn  jene  Mittel  (3a)  bewegt  werden,  die  Steuer- 
drahte  (10a,  10b)  des  relevanten  Paares  in  ent- 
gegengesetzten  Richtungen  relativ  zum  Gehau- 
se  bewegt  werden,  wobei  der  Manipulator  fur  je- 

35  des  Paar  uon  Steuerdrahten  (1  0a,  1  0b)  mit  einem 
Betatigungselement  (25)  versehen  ist,  das  au- 
lierhalb  des  Gehauses  angeordnet  ist  und  mit  ei- 
nem  innerhalb  des  Gehauses  (1)  angeordneten 
Zahnrad  (4b)  gekoppelt  ist,  welches  Zahnrad  (4b) 

40  mit  dem  mit  einer  Verzahnung  versehenen  Mittel 
im  Eingriff  ist,  urn  dessen  Verlagerung  zu  erlau- 
ben,  und  mit  Mitteln  (1  9-22)  versehen  ist,  urn  eine 
schrittweise  Bewegung  der  mit  einer  Verzahnung 
versehenen  Mittel  (3a)  vorzusehen,  welche  Mittel 

45  fur  eine  schrittweise  Bewegung  mittels  Abschalt- 
mitteln  (23-26)  abgeschaltet  werden  konnen,  da- 
durch  gekennzeichnet,  dali  die  mit  einer  Verzah- 
nung  versehenen  Mittel  einen  Zahnriemen  (3a) 
aufweisen,  der  uber  zwei  Zahnrader  (4a,  4b)  ge- 

50  fuhrt  ist,  von  denen  das  erste  das  mit  dem  Beta- 
tigungsknopf  (7)  gekoppelte  Zahnrad  (4b)  ist  und 
das  zweite  Zahnrad  (4b)  innerhalb  des  Gehauses 
(1)  drehbar  befestigt  und  mit  den  Mitteln  (19-22) 
fur  eine  schrittweise  Bewegung  verbunden  ist, 

55  urn  so  eine  Moglichkeit  fur  eine  schrittweise  Be- 
wegung  des  Zahnriemens  vorzusehen,  welche 
Mittel  fur  schrittweise  Bewegung  in  dem  Gehause 
(1)  untergebracht  sind  und  mittels  einem  separa- 
ten  an  der  Aulienseite  des  Gehauses  angebrach- 

4 
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ten  Betatigungselement  (25-26)  losbar  sind. 

2.  Rohr  nach  Anspruch  1,  wobei  zwei  Paare  von 
Steuerdrahten  vorgesehen  sind,  dadurch  ge-  5 
kennzeichnet,  dali  fur  jedes  der  beiden  Paare 
von  Steuerdrahten  ein  Zahnriemen  und  zwei 
Zahnrader  vorgesehen  sind. 

3.  Rohr  nach  Anspruch  1  oder  2,  dadurch  gekenn-  10 
zeichnet,  dali  die  Mittel  fur  schrittweise  Bewe- 
gung  ein  federndes  Element  (21,  22)  aufweisen, 
das  starr  mit  dem  Gehause  verburden  ist  und  ei- 
ne  Randelscheibe  (19,  20)  besitzt,  die  mit  dem 
zweiten  Zahnrad  gekoppelt  ist,  und  dali  die  Ab-  15 
schaltmittel  eine  Nockenscheibe  (23,  24)  umfas- 
sen,  welche  mittels  eines  Betatigungselements 
drehbar  ist. 

cement  pas  a  pas  aux  moyens  munis  d'une  den- 
ture,  les  moyens  de  deplacement  pas  a  pas  pou- 
vant  etre  commutes  a  I'arret  par  des  moyens  de 
deconnexion  (23-26),  caracterise  en  ce  que  les 
moyens  munis  d'une  denture  comprennent  une 
courroie  dentee  (3a)  qui  est  guidee  sur  deux 
roues  dentees  (4b,4a),  dont  la  premiere  est  la 
roue  dentee  (4b)  couplee  au  bouton  de  comman- 
de  et  dont  la  seconde  (4a)  est  montee  rotative  a 
I'interieur  du  boitier  et  est  reliee  aux  moyens  de 
deplacement  pas  a  pas  (19-22)  de  maniere  a 
fournir  une  aptitude  de  la  courroie  dentee  a  se  de- 
placer  pas  a  pas,  les  moyens  de  deplacement 
pas  a  pas  etant  agences  dans  le  boitier  et  pou- 
vant  etre  deconnectes  au  moyen  d'un  element  de 
commande  separe  (25-26)  place  a  I'exterieur  du 
boitier. 

4.  Rohr  nach  Anspruch  1,  2  oder  3,  dadurch  ge- 
kennzeichnet,  dali  die  Steuerdrahte  mittels  einer 
Klemmleiste  (11a,  11b)  mit  dem  Zahnriemen  ver- 
bunden  sind  und  dali  eine  Klemmleiste  mit  einer 
Verzahnung  entsprechend  der  Zahnung  des 
Zahnriemens  versehen  ist,  mit  deren  Hilfe  die 
Klemmleiste  mit  dem  Zahnriemen  im  Engriff  ist. 

5.  Rohr  nach  Anspruch  4,  dadurch  gekennzeichnet, 
dali  die  Steuerdrahte  mittels  in  den  Klemmleisten 
drehbar  befestigter  Schraubmuffen  (14a,  14b, 
15a,  15b)  einstellbar  mit  den  Klemmleisten  ver- 
bunden  sind. 

6.  Manipulator  des  Typs,  wie  er  in  einem  der  Anspru- 
che  1,  2,  3,  4  oder  5  beschrieben  ist. 

Revendications 

1.  Tube  pouvant  etre  introduit  dans  le  corps  a  tra- 
vers  un  orifice  du  corps,  le  tube  (30)  etant  muni 
d'un  manipulateur  destine  a  deplacer  au  moins 
une  paire  de  cables  de  commande  (10a,  10b)  a 
travers  le  tube,  le  manipulateur  comprenant  un 
boitier  (1)  dans  lequel,  pour  chaque  paire  de  ca- 
bles  de  commande,  il  est  prevu  des  moyens  (3a) 
munis  d'une  denture  qui  sont  couples  a  la  paire 
de  cables  de  commande  de  telle  maniere  que, 
lorsque  ces  moyens  sont  deplaces,  les  cables  de 
commande  de  la  paire  concernee  sont  deplaces 
dans  des  directions  opposees  par  rapport  au  boT- 
tier,  le  manipulateur  pour  chaque  paire  de  cables 
de  commande  etant  muni  d'un  element  de 
commande  (25)  qui  est  place  a  I'exterieur  du  boT- 
tier  et  est  couple  a  une  roue  dentee  (4b)  placee 
a  I'interieur  du  boitier,  la  roue  dentee  etant  cou- 
plee  aux  moyens  munis  d'une  denture,  de  manie- 
re  a  permettre  leurs  deplacements,  et  etant  mu- 
nie  de  moyens  (1  9-22)  pourtransmettre  un  depla- 

20  2.  Tube  selon  la  revendication  1,  dans  lequel  deux 
paires  de  cables  de  commande  sont  prevues,  ca- 
racterise  en  ce  que  pourchacune  des  deux  paires 
de  cables  de  commande  une  courroie  dentee  et 
deux  roues  dentees  sont  prevues. 

25 
3.  Tube  selon  la  revendication  1  ou  2,  caracterise  en 

ce  que  les  moyens  de  deplacement  pas  a  pas 
comprennent  un  element  (21,22)  elastique  relie 
rigidement  au  boitier  et  un  disque  molete  (19,20) 

30  couple  a  la  seconde  roue  dentee,  et  en  ce  que  les 
moyens  pour  deconnecter  comprennent  un  dis- 
que  formant  came  (23,24)  qui  peut  etre  tourne  au 
moyen  d'un  element  de  commande. 

35  4.  Tube  selon  la  revendication  1  ,2  ou  3,  caracterise 
en  ce  que  les  cables  de  commande  sont  relies  au 
moyen  de  blocs  de  liaison  (11a,11b)  a  la  courroie 
dentee,  et  en  ce  qu'un  bloc  de  liaison  est  muni 
d'une  denture  correspondant  a  la  denture  de  la 

40  courroie  dentee  au  moyen  de  laquelle  le  bloc  de 
liaison  engrene  avec  la  courroie  dentee. 

5.  Tube  selon  la  revendication  4,  caracterise  en  ce 
que  les  cables  de  commande  sont  relies  de  facon 

45  reglable  aux  blocs  de  liaison  au  moyen  de  man- 
chons  filetes  (14a,14b,15a,15b)  montes  rotatifs 
sur  les  blocs  de  liaison. 

6.  Manipulateur  du  type  decrit  dans  I'une  quelcon- 
50  que  des  revendications  1,2,3,4  ou  5. 

5 
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