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It  is  already  known  to  have  on  missiles,  air- 
craft  and  similar  mechanisms,  wings  which  can 
be  moved  from  a  stowed  to  an  active  position  or 
from  a  trailing  to  an  extended  position,  the  pur- 
pose  generally  being  to  allow  the  wings  to  be 
positioned  according  to  requirements,  such  as  in 
the  case  of  navy  planes  where  it  is  necessary  to 
fold  the  wings  or  in  the  case  of  high  speed  air- 
craft  where  it  is  necessary  to  use  swing  wings.  It 
is  thus  known  to  so  mount  the  wings  on  the 
fuselage  or  body  of  a  missile  that  they  can  be 
variously  positioned  according  to  requirements. 

Typical  examples  of  movable  wings  are 
shown  in  the  following  United  States  patents: 

No.  2,572,421  Abel,  which  shows  an  air- 
craft  with  a  fixed  stub  wing  supporting  a  main 
wing  section  through  pivoting  means  which 
allow  the  wing  to  be  rotated  through  90°  and 
then  swing  back  to  lie  parallel  to  the  fuselage. 
This  folding  is  not  possible  in  flight. 

No.  4,022,403  Chiquet,  which  uses  a  wing 
hinged  directly  to  the  fuselage  about  a  vertical 
pivot  and  provided  with  hydraulic  means  to 
allow  the  wing  to  be  extended  or  folded  back 
along  the  fuselage,  the  purpose  however  being 
to  reduce  overall  width  when  the  aircraft  moves 
along  a  narrow  path  when  not  airborne. 

It  is  also  known  in  modern  high  speed  air- 
craft  to  use  such  an  arrangement  to  allow  the 
wings  to  be  swept  back  in  flight  for  greater 
aerodynamic  efficiency  at  high  speeds  yet, 
when  extended,  to  allow  reasonably  low  land- 
ing  speeds. 

No.  1,485,163  Braun,  which  is  a  relatively 
early  Patent,  dated  1924,  and  has  a  stub  wing 
mounted  on  the  fuselage  by  means  of  a  hinge 
arranged  longitudinally  on  the  fuselage,  and  has 
an  outer  wing  section  joined  to  it  by  a  vertical 
pivot  pin,  the  object  being  stated  to  be  to  pro- 
vide  wings  which  can  be  folded  similarly  to  the 
wings  of  birds.  The  earlier  specification  in- 
cludes  bracing  means  to  cause  both  wings  to  be 
positioned  similarly.  Reference  is  also  made  to 
the  folding  facility  being  useful  in  transporting  of 
flying  machines  and  to  give  improving  storage. 
The  specification  also  refers  to  increasing 
possible  wing  spread.  The  hinging  both  of  the 
stub  wing  to  the  fuselage  and  the  outer  wing 
post  to  the  stub  wing  is  by  single  hinge  means 
not  suitable  in  modern  missiles  and  high  speed 
aircraft  and  wings  are  not  shaped  to  facilitate 
folding  against  the  body  nor  to  follow  body  con- 
tours,  and  use  a  special  construction  which 
simulates  feathers  as  without  these  the  folding 
would  not  generally  be  possible. 

Furthermore,  DE-A-1,199,664,   Dynamit 
Nobel  Aktiengeselschaft,  relates  to  a  rocket 
having  spring  ejected  fins  each  comprising  an 
inner  part  hinged  along  a  longitudinal  axis  to 
fold  into  a  cavity  of  the  body  with  the  outer  part 
of  the  fin  being  housed  within  a  cavity  in  the 
inner  part  of  the  fin  so  that  it  can  be  retracted 

into  the  inner  part  of  the  fin  but  projected  to 
increase  the  area  of  the  fin  if  the  rocket  leaves 
its  firing  tube. 

Both  sections  are  spring-urged  upwardly  and 
spring  eject  automatically  into  an  extended 
position  as  the  rocket  leaves  the  tube.  Con- 
siderations  which  apply  where  a  fin  is  involved 
against  a  lift  producing  wing  are  that  a  wing 
structure  requires  aerodynamic  efficiency  and 
that  the  fin  arrangement  where  the  outer  part  of 
the  fin  must  fit  into  the  inner  part  of  the  fin 
effective  aerodynamic  efficiency  is  not  possible 
partly  because  of  the  bulk  which  must  of 
necessity  exist  where  overlaping  occurs  and  by 
the  dictates  of  the  shape  of  the  outer  fin  in  hav- 
ing  to  be  accommodated  in  the  inner  fin,  a 
condition  not  existing  in  the  present  invention 
as  the  outer  part  of  the  wing  can  be  designed 
for full  aerodynamic  efficiency. 

Objects  of  the  Invention 
It  is  an  object  of  the  present  invention  to  pro- 

vide  certain  improvements  to  deployable  wing 
assemblies,  the  principal  object  being  to  allow 
the  wings  to  fold  in  an  effective  manner  but  to 
allow  the  wings  to  extend  when  required  so  that 
for  instance  a  missile  can  be  ejected  from  a  tube 
or  barrel  and  when  airborne  can  have  the  wings 
deployed. 

A  further  object  is  to  arrange  the  wing 
assembly  that  when  in  a  stowed  position  there 
is  minimal  projection  from  the  shell  of  the  mis- 
sile  or  fuselage  to  which  the  wing  structure  is 
attached. 

A  still  further  object  is  to  provide  the 
necessary  rigidity  in  flight  and  the  abaility  to 
control  the  rate  of  deployment  and  to  achieve  a 
balanced  operation  and  simultaneous  posi- 
tioning  and  to  provide  effective  locking  both 
when  the  wings  are  stowed  or  deployed. 

Summary  of  the  Invention 
The  objects  of  the  present  invention  are 

achieved  by  having  each  wing  of  an  airborne 
missile,  air  craft  or  marine  device  arranged  to 
have  an  inner  and  an  outer  wing  segment  con- 
nected  together  to  be  generally  co-extensive 
when  deployed  and  arranged  to  be  stowed 
against  the  body,  inner  hinge  means  connect- 
ing  an  inner  edge  portion  of  the  inner  wing  seg- 
ment  to  the  body  along  a  generally  longi- 
tudinally  disposed  axis  on  the  body,  and  outer 
hinge  means  connecting  the  outer  wing  seg- 
ment  to  an  edge  portion  of  the  inner  segment 
remote  from  the  inner  hinge  means,  the  outer 
hinge  means  being  disposed  generally  at  right 
angles  to  the  surface  of  the  said  inner  and  outer 
wing  segments  at  the  outer  hinge  means,  means 
to  move  and  hold  the  inner  wing  segment  angu- 
larly  about  the  inner  hinge  means  in  relation  to 
the  body,  and  means  to  move  and  hold  the 
outer  wing  segment  angularly  about  the  outer 



hinge  means  in  relation  to  the  first  wing  seg- 
ment,  whereby  both  wing  segments  can  lie 
adjacent  to  the  body  or  can  be  deployed  out- 
wards  to  selected  positions,  characterised  in 
that  the  outer  wing  segment  has  substantial  ex- 
tension  behind  the  inner  wing  segment,  both 
when  deployed  and  stowed,  whereby  the  hinge 
means  for  the  outer  wing  segment  are  near  the 
body  and  only  the  root  end  of  the  outer  wing 
section  is  engaged  in  a  hollow  in  the  inner  wing 
section  so  that  the  wing  sections  can  be  con- 
toured  to  give  high  aerodynamic  efficiency  with- 
out  the  shape  of  the  major  part  of  the  outer 
wing  section  being  determined  by  it  having  to  fit 
into  a  hollow  of  the  inner  wing  section. 

It  will  be  realised  that  the  invention,  among 
other  things,  allows  highly  manoeuvrable  ground 
or  air-launched  cruise  missiles  to  be  produced 
which  can  be  launched  from  either  tubes  or  air- 
craft  bomb  racks  or  bomb  bays,  the  invention 
applying  also  to  torpedoes  or  other  marine 
devices. 

Brief  Description  of  Drawings 
FIGS.  1,  2  and  3  are  schematic  views  of  the 

invention  as  applied  to  an  airborne  missile,  FIG. 
1  showing  the  wing  structure  folded  against  the 
body  of  the  missile,  FIG.  2  showing  the  inner 
wing  segments  deployed  but  with  the  outer 
wing  segments  trailing  in  the  position  they 
occupy  when  folded  and  FIG.  3  showing  the 
missile  with  both  the  inner  and  outer  wing  seg- 
ments  deployed. 

FIG.  4  is  a  somewhat  schematic  part  sec- 
tional  view  of  a  typical  wing  structure  with  both 
the  outer  and  inner  wing  segments  deployed. 

FIG.  5  is  a  schematic  detailed  view  showing 
how  the  inner  wing  segment  is  locked  when  in 
the  deployed  position. 

FIG.  6  is  a  side  elevation  of  a  wing  with  both 
segments  in  the  deployed  position. 

FIG.  7  is  a  similar  view  but  with  the  wing  seg- 
ments  sectioned  on  the  plane  of  the  pivot  be- 
tween  the  inner  wing  segment  and  the  outer 
wing  segment. 

FIG.  8  is  a  schematic  plan  showing  how  the 
inner  wing  segment  can  be  deployed  by  means 
of  a  torsion  bar  in  the  hinge  shaft  and  showing 
how  the  outer  wing  segment  is  deployed  by  a 
hydraulic  mechanism. 

FIG.  9  is  a  view  similar  to  FIG.  4  but  showing 
how  cable  mechanisms  can  be  used  for  deploy- 
ing  both  the  inner  and  outer  wing  segments. 

FIG.  10  is  a  detailed  view  showing  how  the 
outer  wing  segment  can  be  locked  in  its  folded 
position  prior  to  its  being  unlocked  and  de- 
ployed  by  a  cable. 

FIG.  11  is  a  schematic  front  elevation  of  a 
missile  showing  how  the  inner  and  outer  wing 
segments  can  be  located  on  pods  on  two  sides 
of  the  missile  body. 

FIG.  12  is  a  similar  view  but  showing  how  the 
wing  segments  can  be  mounted  on  adjacent 
hinging  means. 

FIG.  13  is  a  similar  view  but  showing  the 

wing  segments  mounted  on  a  single  hinging 
axis. 

FIG.  14  shows  how  the  wing  segments  of 
Fig.  12  can  be  geared  together  for  similar  move- 
ment,  and 

FIG.  15  s h o w s   how  the  wing  segments  of 
Fig.  13  can  be  geared  together  to  move 
synchronously. 

Referring  first  to  Figs.  1,  2  and  3  it  will  be 
seen  that  the  body  1  of  a  missile  has  a  centre 
body  section  2  on  which  the  wings  are  mounted 
and  has  the  usual  tail  fins  3  and  control 
system  4. 

The  inner  wing  segments  5  are  joined  to  the 
centre  section  2  of  the  body  on  a  longitudinal 
axis  6  and,  as  will  be  seen,  the  inner  wing  seg- 
ments  5  are  shaped  to  fit  to  the  body  when  their 
free  ends  are  swung  inward  about  the  axis  6. 

The  outer  wing  segment  7  is  hinged  to  the 
outer  part  of  the  inner  wing  segment  5  on  an 
axis  8  which  is  perpendicular  to  the  surface  of 
the  inner  wing  segment,  any  suitable  mecha- 
nism  being  used  to  move  the  segments  from  a 
folded  to  a  deployed  position. 

In  the  following  description,  similar  mem- 
bers  will  be  referred  to  by  similar  identification 
numbers. 

FIG.  4  is  a  typical  example  of  how  the  inner 
wing  segment  5  and  the  outer  wing  segment  7 
can  be  mounted  in  relation  to  the  body  2  of  the 
missile  and  in  relation  to  each  other,  pods  10 
being  secured  to  the  body  2  of  the  missile  1, 
one  on  either  side  of  the  body,  and  these  pods 
carry  a  hollow  shaft  11  about  which  the  inner 
segments  5  of  the  wing  are  orientated,  the  wing 
segment  including  extending  hinge  members  12 
which  encircle  the  shaft  11  and  by  co-acting 
with  the  pod  align  the  wing  longitudinally  in  re- 
spect  to  the  pods  and  the  body  1. 

The  hollow  shaft  11  has  in  it  a  torsion  bar  13 
which  is  fixed  at  the  end  14  to  the  pod  and  at 
the  end  15  to  the  inner  wing  segment  5  and  this 
torsion  rod  is  so  arranged  that  when  the  wing 
segment  5  is  released  from  a  folded  position, 
the  torsion  member  will  orientate  the  inner  wing 
segment  5  about  the  shaft  11  to  bring  it  out  to 
its  fully  deployed  position. 

The  outer  wing  segment  7  has  near  its  inner 
end  an  aperture  which  engages  a  pivot  pin  17, 
the  inner  end  of  this  outer  wing  segment  7  fit- 
ting  into  a  recess  18  in  the  inner  wing  segment 
5  so  that  it  can  lie  along  the  body  of  the  misile 
in  the  position  indicated  by  the  dotted  lines  19 
in  FIG.  4  but  can  be  deployed  outwardly  about 
the  pivot  pin  17  when  this  is  required,  the  de- 
ploying  force  being  supplied  by  means  of  a 
cable  20  connected  to  any  suitable  mechanism 
which  passes  over  a  guide  pulley  21  secured  in 
the  recess  18  of  the  inner  segment  5  of  the 
wing  and  having  its  end  rigidly  fixed  at  22  to  the 
outer  wing  segment  7. 

The  inner  wing  segment  5  is  locked  in  its  de- 
ployed  position  by  means  of  a  detent  23  (see 
FIG.  5)  secured  to  pivot  in  the  pod  10  and  is 
loaded  by  means  of  a  spring  so  that  as  the  wing 



is  outwardly  deployed  by  the  torsion  bar  13  the 
free  end  of  the  detent  23  is  positioned  behind 
the  shoulder  24  at  the  root  of  the  inner  wing 
segment  5  to  then  firmly  hold  the  wing  seg- 
ment  in  its  deployed  position. 

From  the  foregoing  it  will  be  realised  that  a 
device  is  provided  in  which  the  inner  wing  seg- 
ment  is  supported  from  the  body  2  of  the  mis- 
sile  by  pods  10  which  carry  a  shaft  11  which  in 
turn  engages  the  root  part  of  the  inner  wing 
segment  5  to  allow  this  segment  to  swing  from 
a  position  where  it  lies  against  the  body  of  the 
missile  to  a  position  where  it  is  extended  as 
shown  for  instance  in  FIG.  3  of  the  drawings  and 
it  will  be  realised  also  that  when  tension  is 
applied  to  the  cable  20  the  outer  wing  segment 
7  will  be  deployed  by  swinging  about  the  pivot 
pin  17  and  can  then  be  held  by  tension  main- 
tained  on  the  cable  20  or  can  be  locked  by  other 
means  as  will  be  understood  from  a  description 
of  other  embodiments  of  this  device. 

In  Fig.  6  is  shown  how  the  wings  in  their  de- 
ployed  position  project  from  the  pods  10,  the 
inner  wing  segment  5  having  the  recess  18 
formed  in  it,  this  view  showing  how  both  the 
inner  wing  segment  5  and  the  outer  wing  seg- 
ment  7  can  be  given  an  air-foil  shape. 

In  FIG.  7  is  shown  particularly  how  the  inner 
part  of  the  outer  wing  segment  7  fits  into  the  re- 
cess  18  in  the  inner  wing  segment  5  and  is  held 
by  the  pivot  pin  17  so  that  it  can  orientate  with- 
in  the  cavity  to  move  from  a  folded  to  a 
deployed  position,  the  cable  20  being  shown  by 
means  of  which  the  outer  wing  segment  7  is 
deployed. 

Referring  now  to  Fig.  8  this  shows  a  further 
method  of  deploying  the  outer  wing  segment  7, 
the  inner  wing  segment  5  being  again  sup- 
ported  on  the  hollow  shaft  11  which  has  in  it 
the  torsion  bar  13  fixed  at the  end  14 to  the  pod 
10  and  fixed  at  the  end  15  to  the  inner  seg- 
ment  5  of  the  wing  so  that  again  the  inner  seg- 
ment  of  the  wing  can  be  swung  outwardly  into 
the  deployed  position,  using  if  necessary  the 
locking  means  of  FIG.  5  to  hold  it  in  that  posi- 
tion,  although  it  may  be  sufficient  to  hold  it 
against  a  stop  by  means  of  the  torsion  spring. 

The  outer  wing  segment  however  in  this  form 
of  the  device  has  a  toothed  segment  25  which 
is  engaged  by  toothed  rack  26  on  a  cylinder  27 
which  fits  over  a  hollow  piston  28  to  which 
pressure  fluid  can  be  supplied  by  means  of  a  line 
29  to  move  the  cylinder  27  outwardly  to  de- 
ploy  the  wing  through  the  engagement  of  the 
rack  26  with  the  toothed  segment  25  on  the 
wing,  the  fluid  line  29  in  this  case  being 
arranged  to  form  a  control  valve  30  which  is  so 
arranged  that  pressure  fluid  from  the  line  31 
enters  the  cavity  of  the  part  32  of  the  hollow 
shaft  which  registers  with  the  line  29  only  when 
the  inner  segment  of  the  wing  5  is  fully  ex- 
tended  to  allow  a  flow  of  pressure  fluid  to  the 
cylinder  27  to  then  deploy  the  outer  segment  of 
the  wing  7. 

Referring  now  to  FIG.  9  where  a  different 

form  of  mechanism  is  shown  for  deploying  the 
wing  segments  5  and  7,  the  pods  10  again  carry 
the  hollow  shaft  11  by  means  of  which  the  inner 
segments  5  of  the  wing  are  orientatable  about 
the  pods,  but  in  this  case  the  wing  segments  5 
are  provided  with  the  cylindrical  portions  35 
which  are  inter-connected  by  a  cable  36  which 
passes  around  the  cylindrical  section  35  in  a 
"crossed-belt"  relationship,  the  cable  36  being 
locked  to  the  cylindrical  sections  35  at  an 
appropriate  position  so  that  no  slip  occurs  so 
that  by  this  mechanism  the  two  inner  wing  sec- 
tions  5  are  caused  to  move  similarly  so  that  the 
wings  are  simultaneously  folded  or  simul- 
taneously  deployed  to  ensure  symmetry  during 
deployment  operation. 

Movement  of  the  inner  wing  segments  5  is 
achieved  by  means  of  a  pair  of  cables  38  which 
also  pass  around  the  cylindrical  sections  35  of 
each  inner  wing  segment  5  and  again  are  locked 
to  ensure  that  there  is  no  movement  of  the 
cables  38  in  relation  to  the  cylindrical  sections 
35,  these  two  cables  38  passing  around  guide 
rollers  39  and  being  joined  to  the  outer  end  of  a 
piston  40  of  a  hydraulic  ram  cylinder  41. 

The  piston  40  is  in  the  extended  position 
when  the  inner  segments  5  of  the  wings  are  in 
their  folded  or  stowed  position  against  the  body, 
but  when  hydraulic  fluid  is  supplied  by  any 
suitable  means  to  the  cylinder  41,  the  piston  40 
is  retracted  to  move  the  inner  wing  segments  5 
into  their  deployed  position. 

By  maintaining  the  pressure  in  the  cylinder 
41  the  segments  are  then  locked  in  their  de- 
ployed  position. 

Each  outer  wing  segment  5  is  similarly 
moved  about  its  pivot  pin  17  by  a  cable  44 
attached  to  the  wing  segment  at  45  and  ex- 
tending  around  a  pulley  46  into  the  hollow  shaft 
11  and  extending  down  that  shaft  to  pass 
around  a  pulley  47  to  be  joined  to  the  piston  48 
of  a  cylinder  49,  the  arrangement  being  such 
that  when  the  wings  are  folded  the  piston  48  is 
in  its  inward  position.  When  it  is  desired  to 
deploy  the  wing  segments  7,  pressure  fluid  is 
applied  to  the  cylinder  49  to  force  the  piston  48 
outwardly  to  pull  on  the  cables  44  to  orientate 
the  wing  segment  7  about  the  pivot  pin  17  into 
the  deployed  position. 

In  FIG.  10  is  shown  how  by  using  a  detent  50 
pivoted  at  51  to  the  inner  wing  segment  5  and 
loaded  into  action  by  means  of  a  spring  52,  the 
end  of  the  detent  50  is positioned  in  a  notch  53 
to  lock  the  wing  segment  in  its  folded  position, 
but  by  having  the  cable  44  passing  beneath  the 
free  end  of  the  detent  50  as  shown  in  FIG.  10, 
the  first  pull  on  the  cable  44  by  the  piston  48 
dislodges  the  detent  from  the  notch  53  and 
continued  pull  then  holds  the  detent  50  in  the 
position  shown  in  FIG.  9  and  allows the  wing  to 
be  deployed  to  its  maximum  position. 

It  will  be  realised  that  the  form  of  control  de- 
scribed  in  the  preceding  figures  can  be  varied 
according  to  requirements. 

In  Fig.  11  is  shown  diagramatically  how  the 



inner  wing  segments  5  are  connected  to  pods 
10  disposed  on  either  side  of  the  body  2  of  the 
missile,  and  by  the  dotted  line  is  indicated  how 
the  inner  wing  segment  5  folds  against  the  body 
2,  the  outer  wing  segment  7  being  shown  de- 
ployed.  When  not  deployed,  the  outer  wing  seg- 
ment  projects  back,  or  it  may  project  forwardly, 
to  be  along  the  body  of  the  missile. 

Generally  that  is  the  position  of  the  pods  as 
described  in  the  foregoing  embodiments  but  it 
will  be  realised  that  the  attachment  can  be 
otherwise  arranged  as  is  shown  in  FIG.  12 
where  a  single  pod  55  is  used  at  the  top  of  the 
body  to  support  a  pair  of  shafts  11  which  again 
carry  the  inner  segments  5  of  the  wings  which 
in  turn  carry  the  outer  segment  7. 

Instead  of  using  two  pods  with  a  shaft  11  in 
each,  or  using  a  single  pod  as  55  with  two 
shafts  11  disposed  therein,  it  is  possible  to  use 
a  single  shaft  11  engaging  a  single  pod  56  and 
in  this  case  again  the  inner  wing  segments  5  en- 
gage  the  shaft  11  and  again  folding  of  the  inner 
sections  5  of  the  wing  takes  place  against  the 
body  2  of  the  missile,  as  shown  in  dotted  lines, 
the  roots  of  the  inner  wing  sections  being 
appropriately  designed  to  form  hinge  members 
which  engage  the  shaft  11  in  an  interleaved 
relationship.  This  can  be  achieved  by  appro- 
priately  reducing  the  width  of  the  hinge  mem- 
bers  shown  in  FIG.  4  so  that  they  can  be  inter- 
leaved. 

The  mechanism  for  operating  the  inner  wing 
segments  5  to  move  in  unison  in  the  forms 
shown  in  FIGS.  12  and  13  can  be  as  shown  in 
FIGS.  14  and  15,  the  inner  wing  segments  5  in 
the  case  of  Fig.  14  having  toothed  segments  58 
and  59  which  interengage  so  that  both  wing 
segments  5  must  move  together  when  being 
deployed  from  the  folded  position  or  when  fold- 
ing. 

In  the  case  of  Fig.  15  the  wing  segment  on 
one  side  is  connected  to  a  bevel  pinion  61  while 
the  wing  section  on  the  other  side  is  connected 
to  the  bevel  pinion  62  and  these  two  pinions  are 
interconnected  by  a  bevel  wheel  63  disposed  as 
shown  so  that  when  the  bevel  wheel  63  is  ro- 
tated,  the  two  toothed  segments  61  and  62 
move  in  opposite  direction  to  cause  the  inner 
wing  segments  5  to  similarly  move  oppositely. 

It  will  be  realised  of  course  that  variation  in 
the  structures  for  moving  the  wing  segments  is 
possible  within  the  spirit  of  this  invention  and  it 
will  be  realised  also  that  electrical  control  of  the 
wing  segments  is  possible  but  such  variations  of 
a  construction  will  lie  within  the  spirit  of  the 
present invention. 

From  the  foregoing  description  it  will  be 
realised  that  a  missile  or  craft  constructed  in 
this  way  can  have  the  inner  wing  segments  5 
folded  to  lie  along  the  body  but  hinged  to  either 
extend  upwardly  or  downwardly  from  the  longi- 
tudinal  fore  and  aft  axis  of  the  body  according  to 
the  position  of  the  bearing  mounts,  and  when 
the  inner  wing  segment  on  each  side  is  folded 
in,  the  outer  wing  segment,  which  extends 

generally  in  the  same  plane  as  the  inner  wing 
segment  will  also  lie  along  the  body,  either  for- 
wardly  or  rearwardly,  so  that  in  a  frontal  view 
the  deployable  wing  structure  fits  to  the  body  to 
give  little  increase  in  frontal  area,  making  it  pos- 
sible  to  mount  the  missile  in  a  tube  from  which 
it  can  be  discharged  by  known  means  and  thus 
making  it  possible  to  have  a  device  which  can 
be  fired  from  a  tube  or  barrel  and  will  then  de- 
ploy  the  wings  at  the  required  time. 

The  dimensions  of  the  wings  will  be  depen- 
dent  on  the  weight  to  be  carried  and  the  fluid 
medium  in  which  the  device  is  used,  and  it  will 
be  realised  that  particularly  the  inner  wing  seg- 
ments  can  be  given  a  curvature  so  that  they  lie 
neatly  along  the  body  of  the  device,  and  as  the 
outer  wing  segments  are  a  swing  wing  which 
projects  out  from  the  inner  wing  segment  and 
does  not  have  to  be  retracted  into  the  inner 
wing  segment,  much  greater  latitude  in  shape 
and  operation  results. 

While  in  the  foregoing  description  inner  and 
outer  wing  segments  are  referred  to,  it  will  be 
appreciated  that  a  further  wing  segment  could 
be  pivoted  to  the  first  outer  wing  segment,  and 
so  on,  and  also  more  than  two  sets  of  wings 
could  be  used. 

1.  A  deployable  wing  assembly  for  airborne 
missiles,  aircraft  or  marine  devices  which  com- 
prise  a  body  (2)  having  wings  thereon,  each 
comprising  an  inner  (5)  and  an  outer  wing  seg- 
ment  (7)  connected  together  to  be  generally  co- 
extensive  when  deployed,  and  arranged  to  be 
stowed  against  the  said  body  (2),  and  having 
inner  hinge  means  (6)  connecting  an  inner  edge 
portion  of  the  said  inner  wing  segment  (5)  to 
said  body  (2)  along  a  generally  longitudinally 
disposed  axis  (6)  on  the  said  body  (2),  and  outer 
hinge  means  (8)  connecting  the  outer  wing  seg- 
ment  (7)  to  an  edge  portion  of  the  said  inner 
segment  (5)  remote  from  the  said  inner  hinge 
means  (6),  said  outer  hinge  means  (8)  being  dis- 
posed  generally  at  right  angles  to  the  surface  of 
the  said  inner  and  outer  wing  segments  at  the 
said  outer  hinge  means  (8),  characterised  in  that 
the  inner  segment  chord  is  large  enough  for  the 
outer  hinge  (8)  to  be  in  such  a  position  as  to 
permit  efficient  aerodynamic  fairing,  further 
characterised  in  that  the  said  outer  wing  seg- 
ment  (7)  is  long  relative  to  the  said  inner  wing 
segment  (5)  and  projects  substantially  beyond 
the  inner  wing  segment  (5)  both  when  deployed 
and  stowed  whereby  the  wing  can  be  given  a 
large  extension  with  high  aspect  ratio  and  good 
aerodynamic  efficiency,  further  characterised  by 
means  to  move  and  hold  said  inner  wing  seg- 
ment  (5)  angularly  about  the  said  inner  hinge 
means  (6)  in  relation  to  the  said  body  (2),  and 
means  to  move  and  hold  said  outer  wing  seg- 
ment  (7)  angularly  about  the  said  outer  hinge 
means  (8)  in  relation  to  the  said  inner  wing seg- 



ment  (5),  whereby  both  wing  segments  can  lie 
adjacent  the  said  body  (2)  or  can  be  deployed  to 
selected  positions. 

2.  A  deployable  wing  assembly  according  to 
claim  1  wherein  the  said  inner  wing  segment  (5) 
is  hollow  and  shaped  to  fold  against  the  said 
body  (2)  when  stowed,  and  the  said  outer  wing 
segment  (7)  has  its  inner  part  in  said  hollow  and 
a  major  portion  extending  out  of  the  hollow  to 
lie  adjacent  said  body  (2)  when  both  said  wing 
segments  are  stowed. 

3.  A  deployable  wing  assembly  according  to 
claim  1  wherein  each  said  inner  wing  segment 
(5)  includes  hinge  members  (12)  along  one 
edge  portion,  and  at  least  a  hinge  shaft  (11) 
supported  by  said  body  (2)  to  engage  said  hinge 
members  whereby  to  support  the  said  wing  seg- 
ments  (5)  to  be  positioned  on  opposite  sides  of 
the  said  body  (2),  and  wherein  the  said  inner 
wing  segments  (5)  are  interconnected  by  cou- 
pling  means  (35,  36)  to  move  similarly  about 
the  said  hinge  shafts  (11).  ). 

4.  A  deployable  wing  assembly  according  to 
claim  3  wherein  each  said  outer  wing  segment 
(7)  is  hingedly  supported  from  an  associated 
inner  wing  segment  (5)  and  the  said  outer  wing 
segments  (7)  are  interconnected  by  coupling 
means  (44)  to  move  similarly  about  the  said 
hinge  means. 

5.  A  deployable  wing  assembly  according  to 
Claim  3  wherein  a  pair  of  hinge  shafts  (11)  are 
positioned  one  on  each  side  of  the  said  body  (2), 
each  connected  to  an  associated  inner  wing 
segment  (5). 

6.  A  deployable  wing  assembly  according  to 
claim  3  wherein  a  single  hinge  shaft  (11)  medial 
on  the  said  body  supports  a  pair  of  inner  wing 
segments  (5)  arranged  to  be  oppositely  project- 
ing. 

7.  A  deployable  wing  assembly  according  to 
claim  1  wherein  at  least  the  said  inner  wing 
segments  (5)  are  loaded  to  deploy  when  re- 
leased  from  a  stowed  position. 

8.  A  deployable  wing  assembly  according  to 
claim  7  wherein  each  said  inner  wing  segment 
(5)  is  orientatably  supported  on  a  hinge  shaft 
(11)  attached  to  the  said  body  (2),  and  said 
hinge  shaft  includes  a  torsion  bar  (13)  attached 
at  one  part  (14)  to  the  said  body  (2)  and  at  a 
remote  part  (15)  to  the  said  inner  wing  seg- 
ment  (5)  whereby  to  load  the  said  wing  toward 
the  deployed  position. 

9.  A  deployable  wing  assembly  according  to 
claim  1  wherein  the  said  inner  wing  segment  in- 
cludes  hinge  members  (12)  along  one  edge  por- 
tion,  and  at  least  a  hinge  shaft  (11)  supported 
on  said  body  (2)  to  engage  at  least  the  hinge 
members  (12)  of  one  said  inner  wing  segment 
(5),  characterised  in  that  the  said  hinge  shaft 
(11)  is  arranged  to  transmit  through  it  motion 
(44)  to  orientate  the  said  outer  wing  segment 
(7)  which  is  associated  with  that  inner  wing 
segment  (5). 

10.  A  deployable  wing  assembly  according  to 
claim  9  characterised  in  that  the  said  hinge 

shaft  (11)  is  hollow  and  arranged  to  have  the 
motion-transmitting  means  (44)  pass  through 
the  said  hollow. 

11.  A  deployable  wing  assembly  according  to 
claim  1  wherein  the  said  inner  hinge  means 
comprise  hinge  members  along  one  edge  por- 
tion  of  the  said  inner  wing  segment  engaging  a 
hinge  shaft  for  that  wing  segment  supported  on 
the  said  body,  and  wherein  the  said  outer  hinge 
means  comprise  a  pivot  pin  (17)  engaging  both 
the  said  inner  wing  segment  and  the  outer  wing 
segment,  characterised  by  means  rotationally 
interconnecting  said  inner  wing  segments  dis- 
posed  on  opposite  sides  of  the  said  body  to 
similarly  orientate  the  said  inner  wing  seg- 
ments  about  the  said  hinge  shafts,  and  further 
characterised  by  means  rotationally  intercon- 
necting  the  said  outer  wing  segments  through 
the  said  inner  wing  segments  to  similarly  orien- 
tate  the  said  outer  wing  segments  about  the 
said  pivot  pins  (17). 

12.  A  deployable  wing  assembly  according  to 
claim  11  characterised  in  that  the  said  inter- 
connecting  means  are  coupled  to  operating 
means  (41,  49)  which  cause  the  said  inner  wing 
segments  and  the  said  outer  wing  segments  to 
deploy  from  a  stowed  position. 

13.  A  deployable  wing  assembly  according  to 
claim  12  characterised  by  means  (50,  53)  to 
lock  the  said  wing  segments  in  stowed  position 
but  releasable  when  the  said  operating  means 
(49)  are  actuated. 

14.  A  deployable  wing  assembly  according  to 
claim  11  characterised  by  cables  (36,  38)  which 
form  the  rotationally  interconnecting  means  for 
the  inner  wing  segments  (5)  and  which  con- 
nect  the  inner  wing  segments  (5)  to  actuating 
means  (41)  which  deploy  the  said  inner  wing 
segments  and  by  further  cables  (44)  which  con- 
nect  the  outer  wing  segments  (7)  to  actuating 
means  (49)  which  deploy  the  said  outer  wing 
segments  (7). 

15.  A  deployable  wing  assembly  according  to 
claim  14  characterised  in  that  the  said  cables 
(44)  which  connect  the  outer  wing  segments  (7) 
to  the  actuating  means  (49)  pass  through  the 
said  hinge  shafts  (11)  to  actuating  means  (49) 
disposed  in  the  said  body  (2). 

16.  A  deployable  wing  assembly  according  to 
claim  11  characterised  by  fluid  operated  drive 
means  (41,  49)  coupled  to  the  said  inner  wing 
segments  (5)  and  to  the  said  outer  wing  seg- 
ments  (7)  and  means  in  the  said  body  (2)  to 
actuate  the  said  fluid  operated  drive  means. 

17.  A  deployable  wing  segment  according  to 
claim  11  characterised  in  that  the  said  inner 
hinge  means  (11)  have  the  said  hinge  shaft 
carried  in  pods  (10)  on  the  said  body  (2). 

1.  Ensemble  d'ailes  déployable  pour  des  mis- 
siles  aéroportés,  des  avions  ou  des  dispositifs 
marins  qui  comprennent  un  corps  (2)  compor- 
tant  sur  ce  corps  des  ailes  comprenant  chacune 



un  segment  d'aile  intérieur  (5)  et  un  segment 
d'aile  extérieur  (7)  reliés  l'un  à  lautre  de  manière 
à  avoir  d'une  façon  générale  la  même  étendue 
lorsqu'ils  sont  déployés,  et  agencés  de  manière 
à  être  repliés  contre  ledit  corps  (2),  et  compor- 
tant  des  moyens  d'articulation  intérieurs  (6) 
reliant  une  partie  de  bord  intérieur  dudit  seg- 
ment  d'aile  intérieur  (5)  audit  corps  (2)  le  long 
d'un  axe  (6)  disposé  d'une  façon  générale  lon- 
gitudinalement  sur  ledit  corps  (2),  et  des 
moyens  d'articulation  extérieurs  (8)  reliant  le 
segment  d'aile  extérieur  (7)  à  une  partie  de  bord 
dudit  segment  intérieur  (5)  distante  desdits 
moyens  d'articulation  intérieurs  (6),  lesdits 
moyens  d'articulation  extérieurs  (8)  étant  dis- 
posés  d'une  façon  générale  perpendiculairement 
à  la  surface  desdits  segments  d'aile  intérieurs 
et  extérieurs  à  l'endroit  desdits  moyens  d'articu- 
lation  extérieurs  (8),  caractérisé  par  le  fait  que  la 
corde  du  segment  intérieur  est  suffisamment 
grande  pour  que  les  moyens  d'articulation  ex- 
térieurs  (8)  se  trouvent  dans  une  position  telle 
qu'ils  permettent  un  profilage  aérodynamique 
efficace,  caractérisé  en  outre  par  le  fait  que  ledit 
segment  d'aile  extérieur  (7)  est  long  par  rap- 
port  audit  segment  d'aile  intérieur  (5)  et  s'étend 
sensiblement  au-delà  du  segment  d'aile  inté- 
rieur  (5)  tant  lorsqu'il  est  déployé  que  lorsqu'il 
est  replié,  grâce  à  quoi  on  peut  donner  à  l'aile  un 
prolongement  important  avec  un  allongement 
élevé  et  un  bon  rendement  aérodynamique, 
caractérisé  encore  par  des  moyens  destinés  à 
déplacer  et  à  maintenir  ledit  segment  d'aile  inté- 
rieur  (5)  angulairement  autour  desdits  moyens 
d'articulation  intérieurs  (6)  par  rapport  audit 
corps  (2),  et  par  des  moyens  destinés  à  dé- 
placer  et  à  maintenir  ledit  segment  d'aile  exté- 
rieur  (7)  angulairement  autour  desdits  moyens 
d'articulation  extérieurs  (8)  par  rapport  audit 
segment  d'aile  intérieur  (5),  grâce  à  quoi  les 
deux  segments  d'aile  peuvent  s'étendre  de 
façon  adjacente  audit  corps  (2)  ou  peuvent  être 
déployés  jusqu'à  des  positions  choisies. 

2.  Ensemble  d'ailes  déployable  selon  la  re- 
vendication  1,  dans  lequel  ledit  segment  d'aile 
intérieur  (5)  est  creux  et  est  profilé  de  manière  à 
se  replier  contre  ledit  corps  (2)  quand  il  est 
escamoté,  et  la  partie  intérieure  dudit  segment 
d'aile  extérieur  (7)  se  trouve  dans  ledit  creux  et 
und  majeure  partie  de  ce  segment  s'étend  hors 
du  creux  de  manière  à  être  adjacente  audit 
corps  (2)  lorsque  les  deux  segments  d'aile  pré- 
cités  sont  escamotés. 

3.  Ensemble  d'ailes  déployable  suivant  la  re- 
vendication  1,  dans  lequel  chaque  segment 
d'aile  intérieur  précité  (5)  comprend  des  élé- 
ments  d'articulation  (12)  le  long  d'une  partie  de 
bord,  et  au  moins  un  axe  d'articulation  (11)  sup- 
porté  par  ledit  corps  (2)  de  manière  à  s'assem- 
bler  auxdits  éléments  d'articulation  pour  sup- 
porter  ainsi  lesdits  segments  d'aile  (5)  devant 
être  disposés  sur  les  côtés  opposés  dudit  corps 
(2),  et  dans  lequel  lesdits  segments  d'aile  inté- 
rieurs  (5)  sont  reliés  mutuellement  par  des 
moyens  d'accouplement  (35,  36)  pour  se  dé- 

placer  de  façon  similaire  autour  desdits  axes 
d'articulation  ( 1 1 

4.  Ensemble  d'ailes  déployable  suivant  la  re- 
vendication  3,  dans  lequel  chaque  segment 
d'aile  extérieur  précité  (7)  est  supporté  de  façon 
articulée  par  un  segment  d'aile  intérieur  associé 
(5)  et  lesdits  segments  d'aile  extérieurs  (7) 
sont  reliés  mutuellement  par  des  moyens 
d'accouplement  (44)  pour  se  déplacer  de  façon 
similaire  autour  desdits  moyens  d'articulation. 

5.  Ensemble  d'ailes  déployable  suivant  la 
revendication  3,  dans  lequel  une  paire  d'axes 
d'articulation  (11)  sont  disposés  à  raison  d'un 
sur  chaque  côté  dudit  corps  (2),  chacun  étant 
assemblé  à  un  segment  d'aile  intérieur  associé 
(5). 

6.  Ensemble  d'ailes  déployables  suivant  la  re- 
vendication  3,  dans  lequel  un  seul  axe  d'articu- 
lation  (11)  se  trouvant  dans  une  position  mé- 
diane  sur  ledit  corps  supporte  une  paire  de  seg- 
ments  d'aile  intérieurs  (5)  disposés  de  manière  à 
s'étendre  de  façon  opposée. 

7.  Ensemble  d'ailes  déployable  suivant  la  re- 
vendication  1,  dans  lequel  au  moins  les  seg- 
ments  d'ailes  intérieurs  précités  (5)  sont  solli- 
cités  de  manière  à  se  dépolyer  lorsqu'ils  sont 
libérés  d'une  position  escamotée. 

8.  Ensemble  d'ailes  déployable  suivant  la  re- 
vendication  7,  dans  lequel  chaque  segment 
d'aile  intérieur  précité  (5)  est  supporté  de  façon 
orientable  sur  un  axe  d'articulation  (11)  fixé 
audit  corps  (2)  et  ledit  axe  d'articulation  com- 
prend  une  barre  de  torsion  (13)  fixée  à  une  de 
ses  parties  (14)  audit  corps  (2)  et  à  une  partie 
éloignée  (15)  audit  segment  d'aile  intérieur  (5) 
de  manière  à  solliciter  ainsi  ladite  aile  vers  la 
position  déployée. 

9.  Ensemble  d'ailes  déployable  suivant  la  re- 
vendication  1,  dans  lequel  ledit  segment  d'aile 
intérieur  comprend  des  éléments  d'articulation 
(12)  le  long  d'une  partie  de  bord,  et  au  moins  un 
axe  d'articulation  (11)  supporté  par  ledit  corps 
(2)  de  manière  à  être  assemblé  avec  au  moins 
les  éléments  d'articulation  (12)  dudit  segment 
d'aile  intérieur  (5),  caractérisé  en  ce  que  ledit 
axe  d'articulation  (11)  est  agencé  de  manière  à 
transmettre  un  mouvement  (44)  pour  orienter 
ledit  segment  d'aile  extérieur  (7)  qui  est  associé 
à  ce  segment  d'aile  intérieur  (5). 

10.  Ensemble  d'ailes  déployable  suivant  la 
revendication  9,  caractérisé  par  le  fait  que  ledit 
axe  d'articulation  (11)  est  creux  et  est  agencé 
de  manière  que  lesdits  moyens  de  transmission 
de  mouvement  (44)  traversent  la  partie  creuse 
de  l'arbre. 

11.  Ensemble  d'ailes  déployable  suivant  la 
revendication  1,  dans  lequel  lesdits  moyens 
d'articulation  intérieurs  comprennent  le  long 
d'une  partie  de  bord  dudit  segment  d'aile  inté- 
rieur  des  moyens  d'articulation  s'assemblant  avec 
un  axe  d'articulation  de  ce  segment  d'aile  sup- 
porté  sur  ledit  corps,  et  dans  lequel  lesdits 
moyens  d'articulation  extérieurs  comprennent 
un  axe  de  pivotement  (17)  s'assemblant  avec 
ledit  segment  d'aile  intérieur  et  le  segment 



d'aile  extérieur,  caractérisé  par  des  moyens  reli- 
ant  mutuellement  en  vue  d'une  rotation  lesdits 
segments  d'aile  intérieurs  disposés  sur  les  côtés 
opposés  dudit  corps  pour  orienter  de  façon  simi- 
laire  lesdits  segments  d'aile  intérieurs  autour 
desdits  axes  d'articulation,  et  caractérisé  en 
outre  par  des  moyens  reliant  mutuellement  en 
vue  d'une  rotation  lesdits  segments  d'aile  exté- 
rieurs  par  l'intermédiaire  desdits  segments 
d'ailes  intérieurs  pour  orienter  de  façon  simi- 
laire  lesdits  segments  d'ailes  extérieurs  autour 
dudit  axe  pivotement  (17). 

12.  Ensemble  d'ailes  déployable  suivant  la 
revendication  11,  caractérisé  en  ce  que  lesdits 
moyens  de  liaison  mutuelle  sont  couplés  à  des 
moyens  d'actionnement  (41,  49)  qui  ont  pour 
effet  de  déployer  à  partir  d'une  position  esca- 
motée  lesdits  segments  d'aile  intérieurs  et  les- 
dits  segments  d'aile  extérieurs. 

13.  Ensemble  d'ailes  déployable  suivant  la 
revendication  12,  caractérisé  par  des  moyens 
(50,  53)  destinés  à  verrouiller  lesdits  segments 
d'aile  en  position  escamotée  et  pouvant  être 
libérés  lorsque  lesdits  moyens  d'actionnement 
(42)  sont  actionnés. 

14.  Ensemble  d'ailes  déployable  suivant  la  re- 
vendication  11,  caractérisé  par  des  câbles  (36, 
38)  qui  forment  les  moyens  reliant  mutuelle- 
ment  les  segments  d'aile  intérieurs  (5)  en  vue 
d'une  rotation  et  qui  relient  les  segments  d'aile 
intérieurs  (5)  aux  moyens  d'actionnement  (41) 
qui  déploient  lesdits  segments  d'aile  intérieurs 
et,  on  outre,  par  des  câbles  (44)  qui  relient  les 
segments  d'aile  extérieurs  (7)  à  des  moyens 
d'actionnement  (49)  qui  déploient  lesdits  seg- 
ments  d'aile  extérieurs  (7). 

15.  Ensemble  d'ailes  déployable  suivant  la 
revendication  14,  caractérisé  en  ce  que  lesdits 
câbles  (44)  qui  relient  les  segments  d'aile  exté- 
rieurs  (7)  aux  moyens  d'actionnement  (49) 
s'étendent  à  travers  lesdits  axes  d'articulation 
(11)  jusqu'aux  moyens  d'actionnement  (49)  dis- 
posés  dans  ledit  corps  (2). 

16.  Ensemble  d'ailes  déployable  suivant  la 
revendication  11,  caractérisé  par  des  moyens 
d'entraînement  (41,  49)  actionnés  par  un  fluide 
et  couplés  auxdits  segments  d'aile  intérieurs  (5) 
et  auxdits  segments  d'aile  extérieurs  (7)  et  par 
des  moyens  dans  ledit  corps  (2)  pour  actionner 
lesdits  moyens  d'entraînement  actionnés  par  un 
fluide. 

17.  Segment  d'aile  déployable  suivant  la  re- 
vendication  11,  caractérisés  en  ce  que  lesdits 
moyens  d'articulation  intérieurs  (11)  compor- 
tent  ledit  axe  d'articulation  supporté  dans  des 
carénages  (10)  sur  ledit  corps  (2). 

1.  Entfaltbare  Flügelanordnung  für  Bordflug- 
körper,  Flugzeug-  oder  Marineeinrichtungen,  mit 
einem  Rumpf  (2),  an  dem  Flügel  angeordnet 
sind,  von  denen  jeder  ein  inneres  (5)  von  ein 
äußeres  Flügelsegment  (7)  aufweist,  die  so  mit- 
einander  verbunden  sind,  daß  sie  im  entfalteten 

Zustand  im  allgemeinen  gleich  ausgerichtet 
sind,  und  die  so  angeordnet  sind,  daß  sie  gegen 
den  Rumpf  (2)  geschwenkt  werden  können, 

mit  einer  inneren  Gelenkeinrichtung  (6)  zum 
Verbinden  eines  inneren  Randteiles  des  inneren 
Flügelsegmentes  (5)  mit  dem  Rumpf  (2)  ent- 
lang  einer  längs  auf  dem  Rumpf  (2)  sich  er- 
streckenden  Achse  (6),  und 

mit  einer  äußeren  Gelenkeinrichtung  (8)  zum 
Verbinden  des  äußeren  Flügelsegmentes  (7)  mit 
einem  Randteil  des  inneren  Segmentes  (5)  ent- 
fernt  von  der  inneren  Gelenkeinrichtung  (6),  wo- 
bei  die  äußere  Gelenkeinrichtung  (8)  in  rechten 
Winkeln  zur  Oberfläche  der  inneren  und  äußeren 
Flügelsegmente  bezogen  auf  die  äußere  Ge- 
lenkeinrichtung  (8)  angeordnet  ist,  dadurch  ge- 
kennzeichnet,  daß  die  innere  Flügelsegment- 
sehne  groß  genug  ist  für  das  äußere  Gelenk  (8), 
um  in  einer  solchen  Position  zu  sein,  um  eine 
wirkungsvolle  aerodynamische  Verkleidung  zu 
ermöglichen,  daß  das  äußere  Flügelsegment  (7) 
relative  zum  inneren  Flügelsegment  (5)  lang  ist 
und  sich  im  wesentlichen  über  das  innere 
Flügelsegment  (5)  hinaus  erstreckt,  und  zwar 
sowohl  im  entfalteten  wie  im  zusammenge- 
schwenkten  Zustand,  wodurch  dem  Flügel  eine 
große  Ausdehnung  mit  einem  hohen  Seitenver- 
hältnis  und  gutem  aerodynamischen  Wirkungs- 
grad  gegeben  werden  kann  und,  gekennzeichnet 
durch  eine  Einrichtung  zum  Bewegen  und 
Halten  des  inneren  Flügelsegmentes  (5)  in 
einem  Winkel  um  die  innere  Gelenkeinrich 
tung  (6)  in  Bezug  auf  den  Rumpf  (2),  und  eine 
Einrichtung  zum  Bewegen  und  Halten  des 
äußeren  Flugelsegmentes  (7)  in  einem  Winkel 
um  die  äußere  Gelenkeinrichtung  (8)  in  Bezug 
auf  das  innere  Flügelsegment  (5),  wobei  beide 
Flügelsegmente  an  dem  Rumpf  (2)  anliegen  oder 
in  ausgewählten  Stellungen  entfaltet  sein 
können. 

2.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  daß  das  in- 
nere  Flügelsegment  (5)  hohl  und  so  geformt  ist, 
daß  es  gegen  den  Rumpf  (2)  geklappt  ist,  wenn 
es  zusammengeschwenkt  wird,  un  daß  der  in- 
nere  Teil  des  äußeren  Flügelsegmentes  (7)  in 
diesem  Hohlraum  augeordnet  ist  und  ein  grö- 
ßerer  Teil  sich  aus  dem  Hohlraum  heraus  er- 
streckt  und  an  dem  Rumpf  (2)  anliegt,  wenn 
beide  Flügelsegmente  zusammengeschwenkt 
sind. 

3.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  daß  das  in- 
nere  Flügelsegment  (5)  Gelenkbauelemente 
(12)  entlang  eines  Randteiles  aufweist  und  min- 
destens  eine  Gelenkschaft  (11)  vorgesehen  ist, 
der  vom  Rumpf  (2)  gehalten  wird,  um  mit  den 
Gelenkbauelementen  in  Eingriff  zu  treten,  wo- 
durch  die  Flügelsegmente  (5),  die  an  entgegen- 
gesetzten  Seiten  des  Rumpfes  (2)  angeordnet 
sind,  gehalten  werden  und  daß  die  inneren 
Flügelsegmente  (5)  durch  eine  Kupplungsein- 
richtung  (35,  36)  miteinander  verbunden  sind, 
um  eine  gleichartige  Bewegung  um  die  Gelenk- 
schäfte  (11)  auszuführen. 



4.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  3,  dadurch  gekennzeichnet,  daß  das 
äußere  Flügelsegment  (7)  gelenkig  von  einem 
zugehörigen  inneren  Flügelsegment  (5)  ge- 
halten  wird  und  daß  die  äußeren  Flügelseg- 
mente  (7)  durch  eine  Kopplungseinrichtung  (44) 
miteinander  verbunden  sind,  um  eine  gleich- 
artige  Bewegung  um  die  Gelenkeinrichtung  aus- 
zuführen. 

5.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  3,  dadurch  gekennzeichnet,  daß  ein  Paar 
von  Gelenkschäften  (11)  so  an  dem  Rumpf  (2) 
angeordnet  sind,  daß  jeder  an  einer  Seite  ge- 
legen  ist,  und  daß  jeder  mit  einem  dazu  gehöri- 
gen  inneren  Flügelsegment  (5)  verbunden  ist. 

6.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  3,  dadurch  gekennzeichnet,  daß  ein  ein- 
ziger  Gelenkschaft  (11)  mittig  an  dem  Rumpf 
angeordnet  ist  und  ein  Paar  von  inneren  Flügel- 
segmenten  (5)  trägt,  die  so  angeordnet  sind, 
daß  sie  sich  in  entgegengesetzten  Richtungen 
erstrecken. 

7.  Entfaltbare  flügelanordnung  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  daß  minde- 
stens  die  inneren  Flügelsegmente  (5)  angepaßt 
sind,  um  sich  zum  entfalten,  wenn  sie  aus  einer 
zusammengeschwenkten  Stellung  freigegeben 
werden. 

8.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  7,  dadurch  gekenzeichnet,  daß  das  in- 
nere  Flügelsegment  (5)  ausrichtbar  an  einem 
Gelenkschaft  (11)  gehalten  und  an  dem  Rumpf 
(2)  befestigt  ist  und  daß  der  Gelenkschaft  einen 
Drehstab  (13)  einschließt,  der  an  einem  Teil  (14) 
an  dem  Rumpf  (2)  und  an  einem  entfernten  Teil 
(15)  mit  dem  inneren  Flügelsegment  (5)  ver- 
bunden  ist,  wodurch  der  Flügel  in  die  entfaltete 
Stellung  bringbar  ist. 

9.  Enfaltbare  Flügelanordnung  nach  An- 
spruch  1,  wobei  das  innere  Flügelsegment  Ge- 
lenkbauelemente  (12)  entlang  eines  Randteiles 
aufweist  und  wenigstens  eine  Gelenkschaft 
(11)  vom  Rumpf  (2)  getragen  wird,  um  wenig- 
stens  mit  den  Gelenkbauelementen  (12)  von 
einem  der  inneren  Flügelsegmente  (5)  in  Eingriff 
zu  treten,  dadurch  gekennzeichnet,  daß  der  Ge- 
lenkschaft  (11)  so  angeordnet  ist,  daß  durch  ihn 
ein  Bewegungselement  (44)  geführt  wird,  um 
das  äußere  Flügelsegment  (7)  auszurichten, 
welches  mit  dem  inneren  Flügelsegment  (5) 
verbunden  i s t .  

10.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  9,  dadurch  gekennzeichnet,  daß  der  Ge- 
lenkschaft  (11)  hohl  und  so  angeordnet  ist,  daß 
die  Bewegungs-Übertragungs-Einrichtung  (44) 
durch  den  Hohlraum  geführt  wird. 

11.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  1,  wobei  die  innere  Gelenkeinrichtung 
Gelenkbauelemente  entlang  eines  Randteiles 
des  inneren  Flügelsegmentes  aufweist,  um  mit 
einem  Gelenkschaft  für  das  Flügelsegment,  das 

von  dem  Rumpf  getragen  wird,  in  Eingriff  zu 
treten,  und  wobei  die  äußere  Gelenkeinrich- 
tung  einen  Gelenkzapfen  (17)  aufweist,  der  so- 
wohl  mit  dem  inneren  Flügelsegment,  als  auch 
mit  dem  äußeren  Flügelsegment  in  Eingriff  tritt, 
gekennzeichnet  durch  eine  Einrichtung  zum 
drehbaren  Miteinanderverbinden  der  inneren 
Flügelsegmente,  die  an  entgegengesetzten 
Seiten  des  Rumpfes  angeordnet  sind,  um  eine 
gleichartige  Ausrichtung  der  inneren  Flügelseg- 
mente  um  die  Gelenkschäfte  zu  erreichen,  und 
durch  eine  Einrichtung,  zum  drehbaren  Mitein- 
anderverbinden  der  äußeren  Flügelsegmente 
durch  die  inneren  Flügelsegmente,  um  eine 
gleichartige  Ausrichtung  der  äußeren  Flügel- 
segmente  um  den  Gelenkzapfen  (17)  zu 
erreichen. 

12.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  11,  dadurch  gekennzeichnet,  daß  die 
Verbindungseinrichtung  gekoppelt  ist  mit  einer 
steuereinrichtung  (41, 49),  die  bewirkt,  daß  sich 
die  inneren  Flügelsegmente  und  die  äußeren 
Flügelsegmente  aus  einer  zusammenge- 
schwenkten  Stellung  entfalten. 

13.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  12,  gekennzeichnet  durch  eine  Einrich- 
tung  (50,  53)  zum  Einrasten  der  Flügelseg- 
mente  in  einer  zusammengeschwenkten  Stel- 
lung,  wobei  die  Einrastung  freigebbar  ist,  wenn 
die  Steuereinrichtung  (49)  ausgelöst  wird. 

14.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  11,  gekennzeichnet  durch  Kabel  (36, 
38),  welche  die  drehbare  Verbindungseinrich- 
tung  für  die  inneren  Flügelsegmente  (5)  dar- 
stellen  und  welche  die  inneren  Flügelsegmente 
(5)  mit  der  Steuereinrichtung  (41)  verbinden, 
welche  die  inneren  Flügelsegmente  entfalten, 
und  durch  weitere  Kabel  (44),  die  die  äußeren 
Flügelsegmente  (7)  mit  der  Steuereinrichtung 
(49)  verbinden,  die  die  äußeren  Flügelseg- 
mente  (7)  entfalten. 

15.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  14,  dadurch  gekennzeichnet,  daß  die 
Kabel  (44),  die  die  äußeren  Flügelsegmente  (7) 
mit  der  Betätigungseinrichtung  (49)  verbinden, 
durch  die  Gelenkschäfte  (11)  zu  der  Betäti- 
gungseinrichtung  (49)  geführt  werden,  die  in 
dem  Rumpf  (2)  angeordnet  ist. 

16.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  11,  gekennzeichnet  durch  eine  flüssig- 
keitsbetriebene  Antriebseinrichtung  (41,  49), 
die  mit  den  inneren  Flügelsegmenten  (5),  den 
äußeren  Flügelsegmenten  (7)  und  einer  Ein- 
richtung  in  dem  Rumpf  (2)  zum  Inbewegung- 
setzen  der  flüssigkeitsbetriebenen  Antriebsein- 
richtung  gekoppelt  ist. 

17.  Entfaltbare  Flügelanordnung  nach  An- 
spruch  11,  dadurch  gekennzeichnet,  daß  die  in- 
nere  Gelenkeinrichtung  (11),  deren  Gelenk- 
schaft  in  Pots  (10)  an  dem  Rumpf  (2)  getragen 
wird. 
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