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Description 

The  invention  relates  to  a  safety  device  preventing 
a  person  from  falling  when  climbing  on  a  ladder.  By  the 
pressure  of  a  spring  mechanism,  the  safety  device  stops 
in  a  rail  fixed  to  the  ladder  and  prevents  from  falling  when 
the  person  is  suspended  in  the  safety  device.  More  par- 
ticularly,  the  invention  relates  to  a  safety  device  and  a 
carriage  of  the  kind  defined  in  the  independent  claims. 

In  fire  ladders  and  other  access  ladders  a  rail  is 
used  as  safety  device  to  which  a  carriage  is  fixed  that 
moves  in  the  rail  and  reacts  upon  dropping  by  stopping 
in  the  rail  and  thus  preventing  the  safety  device  user 
from  falling.  Safety  carriages  are  known  from,  among 
others,  the  Finnish  publication  61133  and  application 
842035.  In  these  examples,  the  safety  carriage  hits  the 
rail  or  an  obstacle  formed  in  the  profile.  Among  others, 
T-profiles  and  square  profiles  and  corresponding  C-pro- 
files  are  used,  the  profile  of  which  is  open  at  a  point  al- 
lowing  the  safety  carriage  to  be  guided  off  the  rail. 

The  disadvantage  of  these  carriages  and  profiles  is 
the  carriage  tendency  to  slip  off  the  profile  in  stress  sit- 
uations.  The  C-  or  the  square  profiles  yield  by  stress  just 
so  much  that  the  opening  tends  to  widen  thus  allowing 
the  carriage  to  come  out.  In  T-and  l-profiles,  as  per  pub- 
lication  DE-2626425,  the  profile  side  brackets  easily 
bend  outward  due  to  great  force  transmitted  over  the 
carriage  wheels.  Then  the  carriage  can  protrude  so 
much  that  the  locking  does  not  function  anymore.  In  us- 
ing  above  said  carriage  and  rail  types,  the  wall  thickness 
must  be  sufficient. 

EP-A-041  8405  discloses  a  safety  device  of  the  kind 
with  which  the  present  invention  is  concerned.  When  in 
the  stopped  position  the  carriage  of  this  safety  device 
transmits  the  forces  to  the  rail  flanges  defining  the  rail 
opening  through  a  pair  of  wheels  having  a  common  axis, 
so  that  a  localised  load  is  applied  to  the  rail  flanges.  This 
safety  device  accordingly  has  the  disadvantage  men- 
tioned  above. 

US-A-3933220  discloses  a  safety  device  in  which 
the  stopping  of  the  carriage  is  effected  by  pushing  a  pair 
of  wedge  elements  into  a  slot  in  a  tubular  safety  rail.  To 
be  able  to  withstand  the  wedging  forces  without  expan- 
sion  of  the  slot,  the  tube  forming  the  rail  has  to  have  a 
substantial  wall  thickness  and  thus  a  substantial  weight. 

With  a  carriage  and  a  corresponding  rail  type  ac- 
cording  to  the  invention  as  set  out  in  the  claims  a  deci- 
sive  improvement  of  the  safety  device  properties  is 
achieved  and,  with  respect  to  safety,  the  disadvantages 
of  present  devices  are  eliminated. 

According  to  the  invention,  the  profile  is  either  a  C- 
or  a  square  profile,  in  each  profile  there  is  a  gap  for  the 
carriage.  At  the  gap  edges  the  profile  has  rims  bent  to 
the  profile  inside.  In  stress  situations  the  C-  and  square 
profiles  have  the  tendency  to  spread  out  thus  enlargen- 
ing  the  gap  in  the  profile  front  edge.  This  is  taken  ad- 
vantage  of  by  fitting  the  carriage  portion,  which  falls  in- 
side  the  profile,  with  two  brackets  which  take,  with  the 

carriage  locked,  support  from  the  profile  gap  flank  and, 
simultaneously,  also  from  the  bent  gap  rims,  thus  pre- 
venting  the  carriage,  when  stopped,  to  get  off  the  profile 
and  allowing  the  use  of  thinner  profile  material. 

5  In  the  following  the  invention  is  more  closely  defined 
according  to  the  enclosed  drawing,  where 

Fig.  1  is  a  carriage  in  a  rail  profile, 
Fig.  2  is  a  rail  profile, 

10  Fig.  3  is  a  stopped  carriage,  the  rail  a  reduced  cross- 
section  of  a  situation  as  per  figure  1  , 

Fig.  4  is  a  carriage  viewed  diagonally. 

Fig.  1  shows  a  carriage  4  in  rail  profile  1  .  The  car- 
's  riage  moves  up  and  down  in  the  rail  while  belt  loop  5  is 

being  pulled  off  the  rail.  The  user  suspends  him/herself 
in  the  belt,  one  end  of  which  is  in  belt  loop  5.  When  car- 
riage  4  is  pulled  from  loop  5  on  moving  up  or  down  in 
the  ladder  direction,  the  carriage  does  not  stop  in  the 

20  collision  brackets  2  arranged  on  the  profile  back  wall. 
Fig.  2  shows  a  rail  profile  1  ,  on  the  inside  back  wall 

of  which  curved  brackets  2  are  hammered  by  a  tool  at 
suitable  intervals.  In  this  profile  type  holes  1  3  are  made 
between  the  brackets  in  the  back  wall  for  fastening  the 

25  rail  to  the  ladder.  The  rail  profile  design  tapers  towards 
the  front  wall,  where  the  profile  is  open.  At  the  edges  of 
the  produced  gap  the  profile  has  rims  3  bent  to  the  profile 
inside.  The  inner  walls  of  these  bent  rims  3  are  marked 
by  ref.no  12. 

30  Figure  3  shows  a  cross-section  of  a  situation  as  per 
figure  1  ,  where  carriage  4  is  stopped  in  rail  1  .  Carriage 
wheel  6,  which  can  move  in  the  carriage  frame,  is 
stretched  toward  belt  loop  5  by  spring  14  around  pin  7 
in  carriage  4,  whereupon  carriage  wheel  6  has  hit  the 

35  front  wall  of  the  rail  and,  accordinly,  carriage  4  has  then 
moved  against  the  rail  back  wall  by  the  impact  of  spring 
14.  Since  the  carriage  motion  has  been  down,  its  lower 
collision  edge  1  0  has  then  hit  bracket  2  and  stopped  the 
carriage.  Carriage  4  remains  stopped  as  long  as  the 

40  frame  is  being  pulled  down.  The  carriage  is  released  on 
pulling  belt  loop  vertically  off  the  rail  with  respect  to  the 
rail. 

In  normal  carriage  working  position,  on  pulling  belt 
loop  5  by  quite  small  forces  vertically  off  the  rail,  the  car- 

45  riage  wheel  pair  6  is,  due  to  spring  1  4,  the  first  to  touch 
the  rail  1  front  wall  on  both  sides  of  the  gap.  The  carriage 
moves  easily  up  and  down  due  to  rolling  of  the  wheel 
pair.  Further,  in  this  case  the  carriage  is  held  by  bracket 
pairs  9,  which  move  parallel  with  the  rail  and  drag,  upon 

so  need,  along  the  rail  front  edge  and  the  inner  surfaces  of 
the  bent  rims  3  in  the  profile  gap  but  do  not  disturb  the 
carriage  motion  to  any  significant  extent. 

Figure  4  shows  a  carriage  with  an  elongated  hole  8 
for  the  wheel  pair  axle  and  a  pin  7  for  fixing  spring  14. 

55  At  both  carriage  ends  there  are  collision  edges  1  0  which 
hit  the  brackets  2  upon  collision.  Further,  at  both  ends 
of  the  carriage  there  is  a  pair  of  brackets  9  adjusted  to 
the  rail  profile  1  so  that  suittable  clearance  is  left  be- 
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tween  their  inner  surfaces  11  and  the  inner  surfaces  12 
of  bent  rims  3.  The  rail  1  wall  thickness  and  stiffness  is 
so  adjusted  that  in  situations  of  stress  of  the  rail,  due  to 
falling,  the  rail  profile  gap  can  expand,  whereat  bent  rims 
3  take  support  from  the  bracket  pairs  9  of  carriage  4  and 
prevent  further  extension  of  the  profile  gap.  This  support 
also  results  in  an  increased  friction  between  the  carriage 
and  the  rail  in  the  locked  situation.  Since  the  carriage 
construction  takes  a  portion  of  the  strains  on  the  rail,  the 
rail  can  be  made  of  quite  a  thin  plate  or  its  walls  to  a 
rather  thin  profile.  The  front  edge  as  per  fig.  2  has  a 
strong  tendency  to  spread  out  at  the  front  edge  gap,  but 
also  other  square,  circular  or  combination  profiles  tend 
to  do  the  same. 

The  bracket  pairs  9  can  be  replaced  also  by  wheel 
pairs  if  one  wants  to  secure  perfect  rolling  of  carriage  in 
the  profile  front  edge.  Then  the  inner  flanks  of  the  wheel 
pairs  are  adjusted  to  function  with  the  bent  rims  3  and 
front  edges  6  in  the  same  way  as  parts  9  and  their  inner 
surfaces  11  . 

The  invention  is  not  restricted  to  the  embodiment 
described  herein  but  modifications  are  possible  within 
the  limits  of  the  inventive  concept  determined  in  the  pat- 
ent  claims. 

Claims 

1.  A  carriage  (4)  that  moves  in  a  safety  rail  (1)  and 
stops  in  the  said  rail  when  the  carriage  (4)  turns  to 
a  position  deviating  from  its  travel  direction  and  a 
collision  edge  (10)  on  the  carriage  hits  brackets  (2) 
formed  inside  the  rail  on  a  back  wall  thereof,  the  car- 
riage  (4)  having  parts  (9)  by  means  of  which  the  car- 
riage  takes  support  from  a  front  wall  of  the  rail  (1) 
which  front  wall  includes  a  pair  of  rims  (3)  which  are 
bent  inwardly  towards  the  back  wall  and  define  a 
gap  in  the  front  wall,  characterized  in  that  said 
parts  (9)  are  protruding  parts  formed  at  the  ends  of 
the  carriage  (4)  as  a  pair  of  brackets  which  straddle 
the  rims  (3),  and  in  that  the  inner  surfaces  (11)  of 
the  brackets  are  adjusted  to  support  the  rims  (3) 
when  the  rims  tend  to  spread  and  expand  the  gap 
on  stopping  of  the  carriage. 

2.  A  carriage  according  to  claim  1  ,  characterized  in 
that  brackets  (9)  are  sliding  parts. 

3.  A  carriage  according  to  claim  1  ,  characterized  in 
that  the  bracket  pair  is  comprised  of  two  wheels  or 
similar  rollers. 

4.  A  safety  rail  profile  (1  ),  with  brackets  (2)  to  stop  car- 
riage  (1)  motion  and  with  an  open  front  wall  having 
inwardly  bent  rims  (3)  which  form  the  edges  of  a  gap 
in  the  rail  profile  (1  )  front  wall,  characterized  in  that 
counter  faces  (11)  of  the  carriage  (4)  are  adjusted 
to  take  the  mutual  expanding  tendency  of  the  profile 

rims  (3)  in  rail  profile  stress  situations. 

5.  A  safety  rail  according  to  claim  4,  characterized  in 
that  the  mutual  distance  of  the  inner  surfaces  (12) 

5  of  rims  (3)  is  adjusted  to  form  a  clearance  with  the 
corresponding  surfaces  (11)  of  carriage  (4). 

6.  A  safety  device  comprising  a  safety  rail  profile  (1) 
and  a  carriage  (4)  which  is  movable  in  the  safety  rail 

10  profile,  the  rail  profile  having  brackets  (2)  formed  in- 
side  the  rail  profile  on  a  back  wall  thereof  to  stop  the 
carriage  motion  when  the  carriage  (4)  turns  to  a  po- 
sition  deviating  from  its  travel  direction  and  a  colli- 
sion  edge  (10)  thereof  hits  said  brackets  (2),  and 

is  the  carriage  (4)  having  parts  by  means  of  which  the 
carriage  takes  support  from  a  front  wall  of  the  rail 
(1  )  which  front  wall  includes  a  pair  of  rims  (3)  which 
are  bent  inwardly  towards  the  back  wall  and  define 
a  gap  in  the  front  wall,  characterized  in  that  said 

20  parts  (9)  are  protruding  parts  formed  at  the  ends  of 
the  carriage  as  a  pair  of  brackets  which  straddle  the 
rims  (3),  and  in  that  the  inner  surfaces  (11)  of  the 
brackets  are  adjusted  to  support  the  rims  (3)  when 
the  rims  tend  to  spread  and  widen  the  gap  under 

25  stress  applied  to  the  rail  profile  on  stopping  of  the 
carriage  (4)  . 

7.  A  safety  device  according  to  claim  6,  characterized 
in  that  brackets  (9)  are  sliding  parts. 

30 
8.  A  safety  device  according  to  claim  6,  characterized 

in  that  the  bracket  pair  is  comprised  of  two  wheels 
or  similar  rollers. 

35  9.  A  safety  device  according  to  claim  6,  characterized 
in  that  the  mutual  distance  of  the  inner  surfaces  (12) 
of  the  rims  (3)  is  adjusted  to  form  a  clearance  with 
the  corresponding  surfaces  (11)  of  brackets  (9). 

40 
Patentanspriiche 

1.  Ein  Wagen  (4),  der  in  einer  Sicherheitschiene  (1) 
fahrt  und  stoppt,  wenn  er  von  seiner  Fahrtrichtung 

45  abweicht  und  mit  seiner  Kollisionskante  (10)  mit  An- 
schlagen  (2)  zusamnenstosst,  die  in  die  schiene  auf 
eine  seiner  Hinterwande  eingebaut  sind,  und  der 
Wagen  (4)  hat  Teile  (9),  urn  sich  an  die  Vorderwand 
der  Schiene  (1)  zu  stutzen,  und  diese  Vorderwand 

so  schliesst  ein  Paar  Rander  (3)  ein,  die  nach  innen 
gegen  die  Hinterwand  gebogen  sind  und  eine  Lucke 
in  die  vorderwand  formen,  gekennzeichnet  da- 
durch,  dass  die  genannten  Teile  (9)  uberstehende 
Teile  sind,  geformt  als  ein  Paar  Konsolen  in  beiden 

55  Enden  des  Wagens  (4),  die  in  die  Rander  3  hinein- 
einpassen,  und  dass  die  Innenflachen  (11)  in  der 
Weise  angepasst  worden  sind,  dass  sie  die  Rander 
(3)  stutzen,  wenn  sich  diese  Rander  beim  Stoppen 

3 
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des  wagens  zu  offnen  und  auszubreiten  streben. 

2.  Ein  Wagen  gemass  Patentanspruch  1  gekenn- 
zeichnet  dadurch,  dass  die  Konsolen  (9)  gleitende 
Teile  sind. 

3.  Ein  Verfahren  gemass  Patentanspruch  1  gekenn- 
zeichnet  dadurch,  dass  das  Konsolenpaar  zwei 
Rader  oder  entsprechende  Rollen  einschliesst. 

4.  Ein  Sicherheitsschienenprofil  (1)  mit  Anschlagen 
(2),  zum  Stoppen  die  Fahrt  des  Wagens  (4),  und  mit 
offener  Vorderwand  mit  nach  Innen  gebogenen 
Randern  (3),  die  die  Kanten  der  Lucke  in  der  Vor- 
derwand  des  Schienenprofils  (1)  formen,  gekenn- 
zeichnet  dadurch,  dass  die  Ansatzflachen  (11)  des 
Wagens  (4)  angepasst  sind,  die  gegenseitige  Aus- 
breitungstendenz  der  Schienenrander  (3)  bei  Bean- 
spruchung  des  Schienenprofils  zu  empfangen. 

5.  Eine  Sicherheitsschiene  gemass  Patentanspruch  4 
gekennzeichnet  dadurch,  dass  der  gegenseitige 
Abstand  der  Innenflachen  (12)  der  Rander  (3)  so 
angepasst  sind,  dass  sie  mit  den  entsprechenden 
Flachen  (11)  des  Wagens  (4)  einen  Freiraum  for- 
men. 

6.  Eine  Sicherheitsvorrichtung  bestehend  aus  einem 
Sicherheitsschienenprofil  (1)  und  einen  Wagen  (4), 
der  in  dem  Sicherheitsschienenprofil  beweglich  ist, 
der  Schienenprofil  mit  Anschlagen  (2)  versehen, 
die  in  den  Schienenprofil  in  eine  seiner  Hinterwan- 
de  eingebaut  sind  urn  die  Fahrt  des  Wagens  zu 
stoppen,  wenn  der  Wagen  4)  von  seiner  Fahrtrich- 
tung  abweicht  und  mit  seiner  Kollisionskante  (10) 
mit  den  genannten  Anschlagen  (2)  zusammen- 
stosst,  und  der  Wagen  (4)  hat  Teile  urn  sich  an  eine 
Vorderwand  der  Schiene  (1)  zu  stutzen,  welche 
Vorderwand  ein  Paar  Rander  (3)  einschliesst,  die 
nach  innen  gegen  die  Hinterwand  gebogen  sind 
und  eine  Lucke  in  die  Vorderwand  formen,  gekenn- 
zeichnet  dadurch,  dass  die  genannten  Teile  (9) 
uberstehende  Teile  sind,  geformt  als  ein  Paar  Kon- 
solen  in  beiden  Enden  des  Wagens,  die  in  die  Ran- 
der  3  hineineinpassen,  und  dass  die  Innenflachen 
(1  1  )  in  der  Weise  angepasst  sind,  dass  sie  die  Ran- 
der  (3)  stutzen,  wenn  sich  diese  Rander  bei  grosser 
Belastung,  wenn  der  Wagen  gestoppt  wird,  zu  off- 
nen  und  auszubreiten  streben. 

7.  Eine  Sicherheitsvorrichtung  gemass  Patentan- 
spruch  6  gekennzeichnet  dadurch,  dass  die  Kon- 
solen  gleitende  Teile  sind. 

8.  Eine  Sicherheitsvorrichtung  gemass  Patentan- 
spruch  6  gekennzeichnet  dadurch,  dass  das  Kon- 
solenpaar  zwei  Rader  oder  entsprechende  Rollen 
einschliesst. 

9.  Eine  Sicherheitsvorrichtung  gemass  Patentan- 
spruch  6  gekennzeichnet  dadurch,  dass  der  ge- 
genseitige  Abstand  der  Innenflachen  (12)  der  Ran- 
der  (3)  so  angepasst  sind,  dass  sie  mit  den  entpre- 

5  chenden  Flachen  (11)  der  Konsolen  (9)  einen  Frei- 
raum  formen. 

Revendications 
10 

1.  Un  chariot  (4)  se  deplacant  le  long  d'un  rail  de  se- 
curity  (1  )  et  se  bloquant  sur  ledit  rail  lorsque  le  cha- 
riot  (4)  se  tourne  en  une  position  non  conforme  a 
sa  direction  d'avancement  et  que  le  bord  pare-choc 

is  (10)  du  chariot  heurte  contre  les  saillies  (2)  prati- 
quees  a  I'interieur  du  rail,  sur  sa  paroi  arriere,  le 
chariot  etant  muni  de  pieces  (9)  a  I'aide  desquelles 
s'appuie  contre  la  paroi  avant  du  rail  (1),  celle-ci 
comprenant  une  paire  de  rebords  tournes  vers  I'in- 

20  terieur  ou  vers  la  paroi  arriere  et  formant  une  ouver- 
ture  dans  la  paroi  avant;  caracterise  en  ce  que  les- 
dites  pieces  (9)  sont  des  pieces  en  saillie  formant, 
aux  bouts  du  chariot  (4),  des  saillies  resserrant  les 
rebords  (3),  et  en  ce  que  les  surfaces  interieures 

25  (11)  de  ces  pieces  en  saillie  sont  reglees  de  facon 
a  supporter  les  rebords  (3)  lorsqu'ils  tendent  a 
s'ecarter,  ce  qui  elargirait  I'ouverture  au  moment  ou 
le  chariot  se  bloque  en  place. 

30  2.  Un  chariot  conforme  a  la  revendication  1  ,  caracte- 
rise  en  ce  que  les  pieces  en  saillie  (9)  sont  des  pie- 
ces  coulissantes. 

3.  Un  chariot  conforme  a  la  revendication  1  ,  caracte- 
35  rise  en  ce  que  les  paires  de  pieces  en  saillie  con- 

sistent  en  deux  roues  ou  galets  similaires. 

4.  Un  rail  de  securite  en  profile  (1  )  muni  de  saillies  (2), 
qui  arretent  le  mouvement  du  chariot  (1),  et  d'une 

40  paroi  avant,  qui  presente  une  ouverture  a  deux  re- 
bords  tournes  a  I'interieur  (3)  formant  la  bordure  de 
cette  ouverture  pratiquee  dans  la  paroi  avant,  ca- 
racterise  en  ce  que  les  contre-faces  (1  1  )  du  chariot 
(4)  sont  ajustees  de  facon  a  recevoir  la  force  d'ex- 

45  pansion  mutuelle  des  rebords  profiles  (3)  dans  les 
situations  ou  le  rail  profile  subit  une  contrainte. 

5.  Un  rail  de  securite  conforme  a  la  revendication  4, 
caracterise  en  ce  que  la  distance  entre  les  deux 

so  surfaces  interieures  (12)  des  rebords  (3)  est  ajustee 
de  facon  a  former  un  degagement  avec  les  surfaces 
correspondantes  (11)  du  chariot  (4). 

6.  Un  dispositif  de  securite  comprenant  un  rail  de  se- 
55  curite  en  profile  (1)  et  un  chariot  (4)  se  deplacant 

lelong  dudit  rail  en  profile.  Le  rail  en  profile  est  muni 
de  deux  saillies  (2)  situees  a  I'interieur  du  rail,  sur 
sa  paroi  arriere,  et  destinees  a  bloquer  le  chariot  en 

4 
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place  lorsqu'il  se  tourne  en  une  position  non  con- 
forme  a  sa  direction  d'avancement  et  que  son  bord 
pare-choc  (1  0)  heurte  contre  lesdites  saillies  (2).  Le 
chariot  (4)  est  muni  de  pieces  a  I'aide  desquelles  le 
chariot  s'appuie  contre  la  paroi  avant  du  rail  (1  ),  cet-  s 
te  paroi  avant  comprenant  une  paire  de  rebords  (3) 
qui  sont  tournes  a  I'interieur  ou  vers  la  paroi  arriere 
et  qui  delimitent  une  ouverture  pratiquee  dans  la  pa- 
roi  avant;  caracterise  en  ce  que  lesdites  pieces  (9) 
sont  des  pieces  en  saillie  formant,  aux  bouts  du  10 
chariot,  des  saillies  resserrant  les  rebords  (3)  et  en 
ce  que  les  surfaces  interieures  (11)  de  ces  saillies 
sont  ajustees  de  facon  a  supporter  les  rebords  (3) 
lorsque  ceux-ci  tendent  a  s'ecarter  et  a  elargir 
I'ouverture  lors  de  la  contrainte  appliquee  sur  le  rail  15 
en  profile  au  moment  ou  le  chariot  (4)  se  bloque  en 
place. 

7.  Un  dispositif  de  securite  conforme  a  la  revendica- 
tion  6,  caracterise  en  ce  que  les  pieces  en  saillie  20 
(9)  sont  des  pieces  coulissantes. 

8.  Un  dispositif  de  securite  conforme  a  la  revendica- 
tion  6,  caracterise  en  ce  que  les  deux  pieces  en 
saillie  sont  des  roues  ou  galets  similaires.  25 

9.  Un  dispositif  de  securite  conforme  a  la  revendica- 
tion  6,  caracterise  en  ce  que  la  distance  entre  les 
surfaces  interieures  (12)  des  deux  rebords  (3)  est 
ajustee  de  facon  a  former  un  degagement  avec  les  30 
surfaces  correspondantes  (11)  des  pieces  (9). 
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