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Description 

Technical  field 
The  present  invention  relates  to  a  guide  mechan- 

ism  for  projectiles  of  the  kind  which  are  fired  from  a  s 
barrel  with  the  aid  of  a  propellant  charge,  the  guide 
mechanism  including  a  plurality  of  elongated  fins 
which  are  journalled  at  one  end  thereof  and  which  are 
held  in  a  folded  position  during  passage  of  the  projec- 
tile  through  the  barrel  and  are  arranged  to  be  extend-  w 
ed  by  means  of  a  fin-extending  force  delivered  by  a 
piston  arranged  for  movement  in  a  guide-mechanism 
housing  while  in  dogging  engagement  with  the  fins, 
and  which  mechanism  further  comprises  channel 
means  through  which  propellant  gases  are  delivered  15 
to  a  chamber  located  on  one  side  of  the  piston  during 
a  pressure  increase  phase  of  the  propellant  gases  in 
the  barrel. 

Background  prior  art  20 
Guide  mechanisms  of  the  aforesaid  kind  are 

known  to  the  art  from,  for  example,  German  Patent 
Specification  DE  960  882.  It  has  been  found, 
however,  that  with  this  known  mechanism  the  fins 
are  often  extended  much  too  slowly,  resulting  in  in-  25 
sufficient  muzzle  stability  of  the  projectile.  The  tail  of 
the  projectile  is  namely  still  influenced  by  the  pres- 
sure  exerted  by  the  propellant  gases  (powder  gases) 
even  when  the  guide  surfaces  of  the  projectile  have 
left  the  muzzle  of  the  barrel,  and  uneven  loads  on  the  30 
fins  can  therewith  cause  pronounced  wobble  or  yaw 
of  the  projectile  in  the  vicinity  of  said  muzzle,  result- 
ing  in  impaired  external  ballistics  and  impaired  preci- 
sion.  This  problem  is  particularly  difficult  to  over- 
come  in  the  case  of  dart  shaped  or  sweepback  35 
projectiles. 

Disclosure  of  the  invention 
Consequently,  the  object  of  the  invention  is  to  pro- 

vide  a  guide  mechanism  of  the  aforementioned  kind  40 
with  which  the  fins  are  extended  more  rapidly  than 
with  guide  mechanisms  known  hitherto.  The  inven- 
tion  relates  particularly,  but  not  exclusively,  to  the 
provision  of  such  a  guide  mechanism  in  which  the  fin- 
extending  force  is  able  to  act  on  the  fins  before  the  4s 
projectile  has  reached  the  nozzle  of  the  barrel,  there- 
by  enabling  the  fins  to  stabilize  the  projectile  during 
the  actual  passage  of  the  projectile  through  the 
barrel. 

This  object  is  achieved  with  a  guide  mechanism  so 
constructed  in  accordance  with  the  invention  and 
having  the  characteristic  features  set  forth  in  the 
characterizing  clause  of  claim  1  . 

Further  developments  of  the  invention  are  dis- 
closed  in  the  depending  claims.  55 

As  a  result  of  throttling  the  channel  means  in  the 
guide  mechanism  during  the  pressure  reduction 
stage,  the  level  of  the  working  pressure  is  increased 
and  the  time  taken  to  evacuate  the  chamber 
prolonged.  This  causes  the  fins  to  be  extended  much  eo 
more  quickly  than  was  previously  the  case,  and 
makes  possible,  inter  alia,  the  aforesaid  early  fin- 
stabilization  of  the  projectile  during  its  passage 
through  the  barrel. 

This  latter  possibility  of  particular  importance  es 

when  firing  with  modern  lightweight  barrels  con- 
structed  in  accordance  with  wound-glassfibre  tech- 
niques.  Such  firing  barrels  have  a  large  radial  stretch, 
i.e.  large  clearance,  and  hence  poor  precision  can  be 
expected.  This  problem  can  now  be  solved  in  accor- 
dance  with  the  invention  due  to  the  fact  that  when 
necessary  (primarily,  but  not  exclusively,  in  the  case 
of  dart-like  projectiles)  the  fins  can  be  caused  to  ex- 
tend  outwardly  prior  to  the  guide  mechanism  reach- 
ing  the  muzzle  of  the  barrel.  The  fins  are  thereby 
urged  against  the  barrel  wall  and  stabilize  the  rear 
part  of  the  projectile  during  its  travel  through  the 
barrel. 

Brief  description  of  the  drawing 
The  invention  will  now  be  described  in  more  detail 

with  reference  to  the  accompanying  drawing,  which 
schematically  illustrates  a  preferred  embodiment  of 
the  invention.  Figure  1  illustrate  the  guide  mechan- 
ism  during  the  pressure  increase  phase,  whereas 
Figure  2  illustrates  the  guide  mechanism  during  the 
pressure  reduction  phase. 

Description  of  a  preferred  embodiment 
Figure  1  illustrates  the  rear  section  1  of  a  projectile 

2,  for  example  a  conventional  dart-shaped  or  sweep- 
back  projectile.  The  projectile  2  is  mounted  in  a  con- 
ventional  manner  in  a  cartridge  or  shell  (not  shown) 
intended  for  insertion  to  a  loaded  position  in  the 
preferably  rifled  barrel  3  of  a  weapon  (not  shown  in 
detail),  for  example  an  anti-tank  rifle.  The  rear  sec- 
tion  1  of  the  projectile  is  provided  with  a  guiding  and 
stabilizing  mechanism  in  the  form  of  a  plurality  of 
elongated  fins  5  which  are  journalled  at  one  end 
thereof  on  a  respective  journal  4  and  which,  together 
with  the  rear  section  1  of  the  projectile,  are  arranged 
to  be  encased  in  the  cartridge  or  shell,  with  the  fins 
5  lying  loosely  against  the  rear  section  1  ,  in  the  ab- 
sence  of  separate  securing  devices.  The  fins  5  re- 
main  in  their  folded  state  during  passage  of  the 
projectile  through  the  barrel  .  The  journals  4  are  fitted 
to  flanges  or  lips  4a  projecting  outwardly  from  the 
rear  section  1  of  the  projectile  2.  Each  of  the  fins  5 
presents  a  knee  5a  which  is  intended  to  be  held 
pressed  against  the  wall  of  the  barrel  3  during  a  pres- 
sure  reduction  phase  of  the  propellant  .gases.  The 
knee  5a  reduces  the  length  of  the  lever  arm  of  the  fin- 
extending  force,  to  the  distance  between  the  knee 
5a  and  the  associated  journal  4.  Each  fin  5  also  has 
arranged  in  its  rearward  end  a  shoulder  5b,  the  func- 
tion  of  which  will  be  described  hereinafter. 

The  rear  section  1  of  the  projectile  2  has  formed 
therein  a  recess  6  which  forms  a  housing  in  which  a 
sleeve-shaped  piston  7  is  arranged  for  movement  in 
the  direction  of  the  longitudinal  axis  of  the  projectile. 
The  rear  end  of  the  piston,  as  seen  in  the  firing  direc- 
tion  of  the  projectile  (marked  by  the  arrow  on  the  far 
left  of  the  Figures),  is  fully  open,  whereas  the  for- 
ward  end  of  the  piston  7  is  closed  by  a  wall  8.  The  in- 
terior  of  the  sleeve-shaped  piston  7  therewith  forms 
a  chamber  9  in  which  a  piston-working  pressure  p  is 
able  to  act  on  the  rear  wall  of  the  recess  or  cavity  6. 

The  wall  8  has  provided  therein  a  thrdughpassing 
aperture  1  0,  hereinafter  referred  to  as  the  channel 
means,  in  which  a  valve  in  the  form  of  a  plunger  1  1 

l 
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guidance  of  the  rear  section  of  the  projectile  during 
its  passage  through  the  barrel.  As  soon  as  the  fins 
have  reached  the  muzzle  of  the  barrel,  the  fins  are 
opened  out  to  a  fully  extended  position,  and  can  be 

5  locked  firmly  in  this  position  in  a  conventional  man- 
ner,  e.g.  by  wedging  the  fins  with  wedging  means  in 
accordance  with  Swedish  Patent  Specification  SE 
154  665. 

Although  the  aforementioned  dimensional  param- 
w  eters  are  preferably  selected  so  that  the  fins  are  sub- 

jected  to  a  fin-extending  force  prior  to  the  fins  reach- 
ing  the  muzzle  of  the  barrel,  these  dimensional 
parameters  may  alternatively  be  selected  so  that  out- 
ward  extension  of  the  fins  commences  at  the  same 

,5  time  as  the  fins  reach  the  muzzle.  Due  to  the  fact  that 
the  valve  1  1  prevents  gas  from  leaking  from  the 
piston  chamber  9,  a  maximum  piston  pressure  is  at- 
tained  for  extension  of  the  fins,  and  hence  the  fins 
will  be  extended  much  more  quickly  than  with  known 

20  guide  mechanisms.  Tests  have  shown  that  when  us- 
ing  a  guide  mechanism  according  to  the  invention, 
the  fins  are  fully  extended  within  a  distance  of  only 
one  metre  after  leaving  the  muzzle  of  the  barrel,  at  a 
projectile  velocity  of  about  300  m/s. 

25  The  structural  components  of  the  guide  mechan- 
ism  can  be  varied  in  many  ways.  The  valve  1  1  may, 
for  example,  have  the  form  of  a  conventional  non- 
return  valve.  Furthermore,  the  wall  8  of  the  piston  7 
may  be  imperforate  and  the  channel  means  10  ar- 

30  ranged  in  the  wall  of  the  housing  6  instead. 

can  move  in  the  direction  of  the  longitudinal  axis  of 
the  projectile.  Arranged  in  the  rear  part  of  the  valve 
1  1  is  a  radial  or  transverse  channel  1  2  which  joins  at 
its  centre  a  channel  1  3  which  extends  in  the  direction 
of  the  longitudinal  axis  of  the  valve  1  1  and  departs 
from  the  forward  end  thereof.  Axial  movement  of  the 
valve  1  1  is  limited  by  stop  heads  14  and  1  5  located 
on  a  respective  end  of  the  valve. 

In  the  inactive  position,  the  shoulder  5b  of  the 
respective  fins  abuts  the  wall  8  of  the  piston  7,  so 
that  a  fin-extending  force  can  be  exerted  on  the  fins 
when  the  piston  is  caused  to  move  forwards  from  the 
position  shown  in  Figure  1  . 

The  recess  6  is  provided  with  elongated  openings 
1  6  for  accommodating  the  shoulders  5b  of  respec- 
tive  fins  5,  so  that  the  shoulders  are  able  to  move  as 
the  fins  are  extended. 

The  projectile  is  arranged  to  be  fired  from  a  car- 
tridge  or  shell,  not  shown,  in  a  conventional  manner, 
with  the  aid  of  a  propellant  in  the  form  of  a  powder 
charge.  Figure  1  illsutrates  the  position  in  which  the 
projectile  2  has  left  the  cartridge  and  commenced  its 

passage  through  the  barrel  1  .  In  this  stage  the  fins  are 
still  folded  in  against  the  rear  of  section  1  of  the 
projectile.  The  valve  1  1  is  pressed  rearwardly  as  a 
result  of  the  acceleration  of  the  projectile,  until  the 
stop  head  14  is  pressed  against  the  wall  8  of  the 
piston  7,  as  illustrated  in  Figure  1  .  Propellant  gases 
deriving  from  the  propellant  charge  therewith  pene- 
trate  through  the  openings  16  (c.f.  the  arrows  in 
Figure  1  )  and  enter  the  space  in  the  housing  6  in  front 
of  the  valve  7,  from  where  they  pass  through  the 
channels  1  3  and  1  2  to  the  piston  chamber  9,  where 
the  pressure  p  of  the  bases  is  built  up.  This  takes 
place  during  a  pressure  increase  phase  of  the  propel- 
lant  gases.  Then  the  pressure  of  the  propellant  gases 
begins  to  decrease,  i.e.  the  so-called  pressure  reduc- 
tion  phase,  which  according  to  the  invention  should 
be  arranged  to  take  place  before  the  fins  have 
reached  the  nuzzle  of  the  barrel  3,  the  gas  pressure 
in  the  recess  6  forwardly  of  the  piston  7  begins  to 
decrease,  due  to  the  diminishing  pressure  of  the 
propellant  gases.  Consequently,  the  valve  11  is 
moved  forward  under  the  influence  of  the  working 
pressure  p  in  the  chamber  9,  to  the  position  shown 
in  Figure  2,  where  the  radial  channel  is  blocked  by  the 
walls  of  the  channel  means  10  in  the  wall  8.  The 
channel  means  1  0  is  now  throttled,  i.e.  the  valve  1  1 
occupies  a  closed  position.  The  time  taken  to  close 
the  valve  1  1  is  determined  by  the  acceleration  of  the 
projectile,  by  the  diameter  of  the  aperture  1  0,  and  by 
the  pressure  p  in  the  chamber  9.  The  pressure  p  is  de- 
termined,  in  turn,  by  the  gas  pressure  generated  by 
the  powder  charge,  the  diameter  of  the  channel  13, 
and  the  volume  of  the  chamber  9.  The  valve  closing 
time  can  thus  be  chosen  within  relatively  wide  limits. 

When  the  valve  1  1  closes  due  to  a  decrease  in 
pressure  in  front  of  the  piston  7,  the  piston  will  thus 
strive  to  move  forward,  i.e.  to  the  left  in  Figure  2, 
under  the  influence  of  the  working  pressure  p,  and 
therewith  press  against  the  shoulders  5b  of  respec- 
tive  fins  and  brings  a  fin-extending  force  to  bear 
thereon.  The  fins  5  are  therewith  urged  against  the 
wall  of  the  barrel  3  through  the  agency  of  the  knees 
5a  of  respective  fins,  so  as  to  achieve  the  desired 

25 

30 

Claims 

35  1.  A  guide  mechanism  for  a  projectile  (2)  which  is 
intended  to  be  fired  from  a  barrel  (3)  with  the  aid  of 
propellant  gases,  which  guide  mechanism  comprises 
a  plurality  of  elongated  fins  65)  which  are  joumalled 
at  one  end  thereof  and  which  are  arranged  to  occupy 

40  a  folded  position  during  passage  of  the  projectile 
through  the  barrel,  and  which  fins  are  subjected  to  a 
fin-extending  force  with  the  aid  of  a  piston  (7)  which 
is  arranged  for  movementin  a  housing  (6)  in  the  guide 
mechanism  while  in  engagement  with  the  fins,  and 

45  which  guide  mechanism  incorporates  a  channel 
means  (10)  through  which  during  a  pressure  increase 
phase  of  the  propellant  gases  in  the  barrel  said  gases 
are  passed  to  a  chamber  (9)  located  on  one  side  of  the 
piston  and  build  up  a  piston  working  pressure  in  said 

so  chamber,  characterized  in  that  the  channel  means 
(10)  has  arranged  therein  a  valve  (11)  which  is  opera- 
tive  in  throttling  the  channel  means  during  a  pressure 
reduction  phase  of  the  propellant  gases. 

2.  A  guide  mechanism  according  to  claim  1, 
55  characterized  in  that  the  housing  (6)  is  provided  with 

openings  (16)  through  which,  during  the  pressure  in- 
crease  phase,  the  propellant  gases  are  also  passed  to 
a  space  located  on  the  other  side  of  the  piston  (7), 
and  through  which  evacuation  of  said  space  com- 

eo  mences  during  the  pressure  reduction  phase. 
3.  A  guide  mechanism  according  to  any  one  of 

claims  1  -  2,  characterized  in  that  the  pressure  re- 
duction  phase  is  dimensioned  to  commence  prior  to 
theguide  mechanism  reaching  the  muzzle  of  the  bar- 

65  rel,  such  that  said  fin-extending  force  begins  to  act 
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on  the  fins  before  the  projectile  has  reached  said 
muzzle. 

4.  A  guide  mechanism  according  to  claim  3, characterized  in  that  the  fins  (5)  present  a  knee  (5a) which  when  abutting  the  barrel  wall  (3)  reduces  the lever  arm  of  the  fin-extending  force. 
5.  A  guide  mechanism  according  to  any  one  of 

claims  1  -  4,  characterized  in  that  the  piston  (7)  is 
movable  in  the  firing  direction  of  the  projectile  (2)  un- der  the  influence  of  said  working  pressure. 6.  A  guide  mechanism  according  to  any  one  of 
claims  1  -  5,  characterized  in  that  the  fins  (5)  are 
provided  with  respective  shoulders  (5b)  which  co- act  with  the  piston  (7). 

spriiche  1  bis  4,  dadurch  gekennzeichnet,  dalS  der Kolben  (7)  in  der  AbschuGrichtung  des  Projektils  (2) unter  dem  EinflulS  des  Arbeitsdrucks  beweglich  ist. 6.  Fuhrungsmechanismus  nach  einem  der  An- spruche  1  bis  5,  dadurch  gekennzeichnet,  dalS  die Flossen  (5)  jeweils  mit  einer  Schulter  (5b)  versehen 
sind,  die  mit  dem  Druckkolben  (7)  zusammenwirken. 

10  Revendications 

1  .  Mecanisme  de  guidage  d'un  projectile  (2)  des- 
tine  a  etre  tire  d'un  canon  (3)  au  moyen  de  gaz  de 
propulsion,  ce  mecanisme  de  guidage  comprenant 
un  certain  nombre  d'ailettes  allongees  (5)  montees 
en  pivotement  par  I'une  de  leurs  extremites  et  dispo- 
sees  de  maniere  a  occuper  une  position  repliee  pen- dant  le  passage  du  projectile  dans  le  canon,  ces  ailet- 
tes  6tant  soumises  a  une  force  de  deploiement 
d'ailettes  au  moyen  d'un  piston  (7)  monte  pour  se 
deplacerdans  un  carter  (6)  du  mecanisme  de  guidage tout  en  s'enclenchant  avec  les  ailettes,  et  ce  meca- nisme  de  guidage  comportant  des  moyens  de  pas- 
sage  (10)  par  lesquels,  pendant  una  phase  d'aug- 
mentation  de  pression  dans  une  chambre  (9)  placee d'un  cote  du  piston  en  etablissant  une  pression  de 
maoeuyre  de  piston  dans  cette  chambre,  mecanisme 
caracterise  en  ce  que  les  moyens  de  passage  (10) 
comportent  a  I'interieur  de  ceux-ci  une  soupape  (11) 
fonctionnant  pour  etrangler  les  moyens  de  passage 
pendant  une  phase  de  reduction  de  pression  des  gaz de  propulsion. 

2.  Mecanisme  de  guidage  selon  ia  revendication 
1,  caracterise  en  ce  que  le  carter  (6)  est  muni 
d'ouvertures  (16)  par  lesquelles,  pendant  la  phase 
d'augmentation  de  pression,  on  fait  egalement  pas- 
ser  le  gaz  de  propulsion  pour  qu'ils  atteignent  un 
espace  situe  de  I'autre  cote  du  piston  (7),  et  par  les- 
quelles  cet  espace  commence  a  se  vider  pendant  la 
phase  de  reduction  de  pression. 

3.  Mecanisme  de  guidage  selon  I'une  quelconque 
des  revendications  1  et  2,  caracterise  en  ce  que  la 
phase  de  reduction  de  pression  est  calculee  pour 
commencer  avant  que  le  mecanisme  de  guidage 
atteigne  la  gueule  du  canon,  de  facon  que  la  force  de 
deploiement  des  aillettes  commence  a  agir  sur  ces ailettes  avant  que  le  projectile  ait  atteint  la  gueule  du 
canon. 

4.  Mecanisme  de  guidage  selon  la  revendication 
3,  caracterise  en  ce  que  les  ailettes  (5)  presentent  un 
gonflement  courbe  (5a)  qui,  lorsqu'il  vient  buter  con- tre  ia  paroi  du  canon  (3),  reduit  le  bras  de  levier  de  la 
force  de  deploiement  des  ailettes. 

5.  Mecanisme  de  guidage  selon  I'une  quelconque 
des  revendications  1  a  4,  caracterise  en  ce  que  le  pis- 
ton  (7)  peut  se  deplacer  dans  la  direction  de  tir  du  pro- jectile  (2)  sous  I'action  de  la  pression  de  manoeuvre. 6.  Mecanisme  de  guidage  selon  I'une  quelconque 
des  revendications  1  a  5,  caracterise  en  ce  que  les 
ailettes  (5)  sont  munies  d'epaulement  respectifs  (5b) 
qui  cooperent  avec  le  piston  (7). 

Patentanspriiche 

1  .  Fuhrungsmechanismus  fur  ein  Projektil  (2),  das 
aus  einem  Lauf  (3)  mit  Hilfe  von  Treibmittelgasen  ab- 
geschossen  werden  soil,  wobei  der  Fuhrungsmecha- 
nismus  eine  Vielzahl  von  langgestreckten  Flossen 
(5),  die  an  ihrem  einen  Ende  gelagert  sind  und  die 
wahrend  des  Durchquerens  des  Projektils  durch  den 
Lauf  angeordnet  sind,  eine  eingeklappte  Lage  zu  ha- 
ben,  und  wobei  die  Flossen  einer  flossenausstellen- 
den  Kraft  mit  der  Hilfe  eines  Kolbens  (7)  ausgesetzt 
sind,  der  fiir  eine  Bewegung  in  einem  Gehause  (6)  in 
dem  Fiihrungsmechanismus  angeordnet  ist,  wah- 
rend  er  in  Zusammenwirkung  mit  den  Flossen  ist,  und 
wobei  der  Fuhrungsmechanismus  eine  Kanaleinrich- 
tung  (  1  0!  umf  alSt,  durch  die  wahrend  einer  Druckan- 
stiegsphase  derTreibmittelgase  in  dem  Lauf  die  Gase 
in  eine  Kammer  (9)  stromen,  die  auf  einer  Seite  des 
Kolbens  angeordnet  ist,  und  einen  Kolbenarbeits- 
druck  in  der  Kammer  aufbauen,  dadurch  gekenn- 
zeichnet,  dalS  in  der  Kanaleinrichtung  (10)  ein  Ventil 
(1  1)  angeordnet  ist,  das  eine  Drosselung  der  Kana- 
leinrichtung  wahrend  einer  Druckverminderungs- 
phase  der  Treibmittelgase  ausfiihrt. 

2.  Fuhrungsmechanismus  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  dalS  das  Gehause  (6)  mit  Off- 
nungen  (16)  versehen  ist,  durch  die  wahrend  der 
Druckanstiegsphase  die  Treibmittelgase  auch  in 
einen  Raum  stromen,  der  auf  der  anderen  Seite  des 
Druckkolbens  (7)  angeordnet  ist,  und  durch  welchen 
ein  Entleeren  des  Raumes  wahrend  der  Druckvermin- 
derungsphase  beginnt. 

3.  Fuhrungsmechanismus  nach  einem  der  An- 
spriiche  1  bis  2,  dadurch  gekennzeichnet,  dalS  die 
Druckverminderungsphase  derart  ausgelegt  ist,  dafc 
sie  beginnt,  bevor  der  Fuhrungsmechanismus  die 
Mundung  des  Laufs  erreicht,  so  dafc  die  flossenaus- 
stellende  Kraft  an  den  Flossen  zu  wirken  bewirkt  be- 
vor  das  Projektil  die  Mundung  erreicht  hat. 

4.  Fiihrungsmechanismus  nach  Anspruch  3,  da- 
durch  gekennzeichnet,  daG  die  Flossen  (5)  ein  Knie 
(5a)  haben,  das,  wenn  es  an  die  Laufwand  (3)  an- 
stosst,  den  Hebelarm  derflossenausstellenden  Kraft 
reduziert. 

5.  Fuhrungsmechanismus  nach  einem  der  An- 
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