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(54)  Railway  vehicle  bogie 

(57)  A  railway  vehicle  bogie  including  a  frame  (1), 
two  axles  (6,  7)  connected  to  the  frame  (1)  through 
respective  journal  boxes  (12,  13),  secondary  suspen- 
sion  springs  (17)  interposed  between  the  frame  and  a 
load  bearing  transom  (1  6)  intended  to  be  fixed  to  vehicle 
body,  and  hunting  absorbers  arranged  at  the  opposite 
sides  of  the  bogie.  The  hunting  absorbers  comprise,  at 

each  bogie  side,  a  pair  of  juxtaposed  telescopic  damp- 
ers  (21,  22)  placed  between  the  load  bearing  transom 
(16)  and  the  journal  boxes  (12,  13)  of  the  two  axles  (6, 
7).  The  hunting  dampers  (21  ,  22)  are  inclined  both  in  the 
vertical  plane  and  in  the  horizontal  plane,  and  may  also 
act  as  vertical  and/or  lateral  shock  absorbers. 
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Description 

The  present  invention  is  related  to  railway  vehicle 
bogies,  of  the  type  comprising  a  frame,  two  axles  whose 
shafts  are  connected  to  the  frame  through  respective 
journal  boxes,  a  load  bearing  transom  located  above  the 
center  area  of  the  frame  and  intended  to  be  fixed  to  a 
railway  vehicle  body,  resilient  suspension  means  inter- 
posed  between  the  center  area  of  the  frame  and  the 
load  bearing  transom,  vertical  shock  absorber  means 
and  lateral  shock  absorber  means  operatively  associ- 
ated  to  said  resilient  suspension  means,  and  hunting 
absorber  means  arranged  substantially  longitudinally  at 
the  opposite  sides  of  the  bogie. 

Traditionally,  in  the  railway  vehicle  bogies  of  the 
above-referenced  type  the  hunting  absorber  means 
comprise,  at  each  bogie  side,  a  single  damper  inter- 
posed  substantially  horizontally,  between  the  bogie 
frame  and  the  corresponding  end  of  the  load  bearing 
transom  to  be  secured  to  the  railway  vehicle  body. 

This  arrangement,  besides  involving  huge  amounts 
of  energy  to  be  dissipated,  exhibits  functional  limits 
deriving  from  the  fact  that  intervention  of  the  hunting 
absorbers  to  avoid  axle  instability  is  indirect,  since  as 
previously  explained  these  absorbers  operate  between 
the  body  and  the  bogie  frame. 

The  object  of  the  present  invention  is  to  overcome 
the  above  drawbacks,  and  to  provide  a  railway  vehicle 
bogie  of  the  type  defined  at  the  beginning,  having 
enhanced  functional  efficiency  in  connection  to  the 
damping  of  hunting  instability,  and  thus  providing 
improved  dynamic  behaviour. 

A  further  object  of  the  invention  is  to  simplify  the 
bogie  construction,  with  particular  reference  to  the 
arrangement  of  the  vertical  shock  absorber  means 
and/or  of  the  lateral  shock  absorber  means. 

In  order  to  achieve  the  above  objects,  the  invention 
is  directed  to  a  railway  vehicle  bogie  of  the  type  set  forth 
at  the  beginning,  the  main  feature  of  which  resides  in 
that  said  hunting  absorber  means  comprise,  at  each 
bogie  side,  a  pair  of  juxtaposed  telescopic  dampers 
each  having  one  end  pivotally  connected  to  the  load 
bearing  transom  and  the  opposite  end  pivotally  con- 
nected  to  the  corresponding  journal  box  of  a  respective 
axle. 

By  virtue  of  this  idea  of  solution,  the  anti-hunting 
performance  of  the  bogie  according  to  the  invention  is 
remarkably  enhanced,  since  the  two  pairs  of  hunting 
absorbers  directly  operate  on  the  axles,  thus  avoiding 
that  instability  thereof  be  transmitted  to  the  bogie  frame 
and  from  the  latter  to  the  railway  vehicle  body.  Improve- 
ment  of  the  bogie  stability  is  equivalent  to  a  reduction  of 
the  hunting  oscillation  transmitted  thereby  to  the  body, 
thus  resulting  into  a  better  travel  comfort  for  the  passen- 
gers  of  a  railway  vehicle  equipped  with  bogies  accord- 
ing  to  the  invention.  Moreover,  the  energy  which  has  to 
be  dissipated  by  the  hunting  absorbers  is  lower  than  in 
the  case  of  the  traditional  bogies. 

A  further  advantage  of  the  arrangement  according 
to  the  invention,  which  is  particularly  appreciable  in  the 
case  of  a  railway  vehicle  not  provided  with  a  body  tilt 
system  for  balancing  the  non-compensated  centrifugal 

5  acceleration  along  a  curve,  resides  in  that  the  two  pairs 
of  hunting  dampers  apply  steering  forces  onto  the  axles 
along  the  entry  and  exit  sections  of  the  curve. 

According  to  a  preferred  embodiment  of  the  inven- 
tion,  the  telescopic  hunting  dampers  of  each  pair  are 

10  arranged  obliquely:  particularly,  inclination  thereof  in  the 
vertical  plane  is  about  10-20°,  conveniently  between 
12°  and  15°,  and  inclination  thereof  in  the  horizontal 
plane  is  about  4-6°. 

This  arrangement,  besides  enhancing  the  said  self- 
15  steering  effect  of  the  axles,  additionally  enables  employ- 

ing  the  two  pairs  of  hunting  dampers  possibly  even  for 
integrating  or  replacing  the  vertical  shock  absorber 
function  and/or  the  lateral  shock  absorber  function.  At 
the  best,  the  vertical  shock  absorbers  and/or  the  lateral 

20  shock  absorbers  provided  in  the  traditional  railway  vehi- 
cle  bogies  may  be  suppressed,  thus  achieving  evident 
advantages  in  terms  of  construction  simplicity  and 
weight,  encumbrance  and  cost  reduction. 

The  invention  will  now  be  disclosed  in  detail  with 
25  reference  to  the  accompanying  drawings,  purely  pro- 

vided  by  way  of  non  limiting  example,  in  which: 

figure  1  is  a  diagrammatic  lateral  elevational  view  of 
a  railway  vehicle  bogie  according  to  a  first  embodi- 

30  ment  of  the  invention, 
figure  2  is  a  plan  view  from  above  of  figure  1  , 
figure  3  is  a  view  same  as  figure  1  showing  a  sec- 
ond  embodiment  of  the  railway  vehicle  bogie 
according  to  the  invention,  and 

35  -  figure  4  is  a  plan  view  from  the  above  of  figure  3. 

Referring  initially  to  figures  1  and  2,  a  bogie  for  rail- 
way  vehicles  according  to  the  invention  comprises  a 
frame  1  formed  by  two  longitudinal  members  2,  3  con- 

40  nected  by  two  transverse  members  4,  5  and  carrying, 
near  to  the  respective  ends,  two  axles  6,  7.  Each  axle  6, 
7  is  comprised  in  a  conventional  way  of  a  shaft  8,  9  sup- 
porting  a  pair  of  wheels  10,  11  and  the  ends  of  which 
are  connected  to  the  longitudinal  members  2,  3  of  the 

45  frame  1  through  respective  journal  boxes  12,  13  of  a 
conventional  type. 

Primary  suspension  members  also  of  a  conven- 
tional  type,  generally  designated  as  14,  15  in  figure  1, 
are  provided  between  the  frame  1  of  the  bogie  and  the 

so  axles  6,  7. 
References  numeral  16  indicates  a  load  bearing 

transom  arranged  above  the  center  area  of  the  frame  1  , 
parallelly  to  the  transverse  members  4,  5,  which  is 
intended  to  be  rigidly  secured  to  the  floor  of  a  railway 

55  vehicle  body.  Between  the  load  bearing  transom  1  6  and 
the  frame  1  secondary  vertical  and  lateral  suspension 
springs  17  are  interposed,  also  in  a  conventional  fash- 
ion,  through  which  the  necessary  rotations  of  the  bogie 
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relative  to  the  body  around  a  vertical  axis  are  also  ena- 
bled. 

In  the  example  shown  in  figure  1  ,  the  bogie  is  also 
equipped  with  vertical  shock  absorbers  1  8  arranged  at 
one  side  of  the  suspension  springs  17  between  the 
center  areas  of  the  longitudinal  members  2,  3  and  the 
load  bearing  transom  16,  and  with  lateral  shock  absorb- 
ers  1  9  located  transversally  with  one  end  thereof  articu- 
lated  to  a  respective  longitudinal  member  2,  3  and  the 
opposite  end  thereof  intended  to  be  articulated  to  a  cor- 
responding  attachment  element  fixed  to  the  floor  of  the 
railway  vehicle  body.  In  figure  2,  reference  numerals  20 
diagrammatically  designate  two  linear,  normally  hydrau- 
lic  actuators  arranged  transversally  and  included  in  an 
active  lateral  suspension  system  operating,  in  a  way 
known  per  se,  when  the  railway  vehicle  is  travelling 
along  a  curve.  The  bogie  may  further  be  equipped  with 
a  tilt  system  of  the  body  around  its  longitudinal  axis,  also 
known  per  se,  acting  to  balance  the  non-compensated 
centrifugal  force  along  a  curve. 

The  bogie  is  provided  with  a  hunting  absorbing  sys- 
tem  which,  according  to  the  invention,  comprises  two 
pairs  of  juxtaposed  telescopic  dampers  21  ,  22  arranged 
at  the  opposite  sides  of  the  frame  1  .  Namely,  each  hunt- 
ing  damper  21  ,  22  has  one  end  pivotally  connected  to  a 
bracket  23,  24  fixedly  secured  to  the  journal  box  12,  13 
of  a  corresponding  axle  6,  7,  and  the  other  end  pivotally 
connected  to  the  load  bearing  transom  16.  In  the  exam- 
ple  shown  in  figures  1  and  2,  each  end  of  the  transom 
1  6  is  lowerly  provided  with  a  central  attachment  element 
25,  26  for  the  pivoted  connection  of  the  corresponding 
hunting  dampers  21  and  22,  respectively. 

The  dampers  21  and  22  of  each  pairs  are  arranged 
obliquely  both  in  the  vertical  plane  and  in  the  horizontal 
plane.  As  depicted  in  figure  1  ,  inclination  thereof  in  the 
vertical  plane  is  about  10-20°,  and  preferably  between 
12°  and  15°.  As  shown  in  figure  2,  inclination  in  the  hor- 
izontal  plane  is  about  4-6°. 

By  virtue  of  the  above  disclosed  arrangement  of  the 
hunting  dampers  21  and  22,  the  bogie  according  to  the 
invention  exhibits  a  remarkable  improved  dynamic  per- 
formance.  More  particularly,  the  following  advantages 
are  achieved: 

higher  bogie  stabilization  efficiency,  due  to  direct 
intervention  of  the  dampers  21  ,  22  on  the  hunting 
oscillation  motion  of  the  axles  6,  7.  This  enables 
both  to  reduce  the  energy  to  be  dissipated,  and  to 
increase  the  intervention  speed  and  damping  effi- 
ciency  as  compared  with  the  conventional  con- 
struction  in  which  the  hunting  absorbers  are 
interposed  between  the  vehicle  body  and  the  frame 
of  the  bogie; 
the  symmetry  in  the  vertical  plane  determines  can- 
cellation  of  the  vertical  forces  related  to  the  move- 
ments  in  the  horizontal  plane,  and  consequently 
vertical  vibration  excitation  of  the  vehicle  body  is 
prevented; 

in  the  case  of  standard  vehicles  (i.e.  without  body 
tilt  system),  steering  forces  on  the  axles  6,  7  are 
applied  when  running  entry  and  exit  curve  sections. 

5  A  further  and  remarkable  advantage  which  may  be 
achieved  through  the  invention  consists  of  that  the 
dampers  21,  22  can  provide,  in  addition  to  the  anti- 
hunting  function,  the  task  of  vertical  shock  absorbers 
and/or  lateral  shock  absorbers. 

10  Figures  3  and  4  show  a  second  embodiment  of  the 
invention,  in  which  the  vertical  and  lateral  shock  absorb- 
ers  18  and  19  of  the  previously  disclosed  embodiment 
are  suppressed,  and  the  function  thereof  is  performed 
by  the  two  pairs  of  dampers  21  ,  22.  In  figures  2  and  3,  in 

15  which  parts  which  are  identical  or  similar  to  those  previ- 
ously  disclosed  with  reference  to  figures  1  and  2  are 
designated  by  the  same  reference  numerals,  the  damp- 
ers  21  and  22  have  an  inclination  in  the  vertical  plane 
which  is  greater  than  in  the  first  embodiment:  this  is 

20  achieved  by  shifting  the  positioning  of  the  pivotal  con- 
nections  of  these  dampers  21,  22  with  respect  to  the 
load  bearing  transom  16,  closer  to  the  axles  6,  7,  i.e.  in 
correspondence  of  attachment  members  27,  28  located 
near  to  the  front  and  rear  edges  of  the  load  bearing  tran- 

25  som  16. 
Naturally  intermediate  configurations  between  the 

arrangement  depicted  in  figures  1  and  2  and  the  con- 
struction  shown  in  figures  3  and  4  can  be  envisaged, 
wherein  only  the  vertical  shock  absorbers  1  8  or  only  the 

30  lateral  shock  absorbers  19  are  suppressed.  In  such  a 
case  the  dampers  21  ,  22  will  perform,  further  to  the  spe- 
cific  anti-hunting  function,  also  only  the  shock  absorbing 
function  in  the  vertical  plane  or  only  the  shock  absorbing 
function  in  the  horizontal  plane,  resoectively. 

35  Naturally  the  details  of  construction  and  the  embod- 
iments  may  be  widely  varied  with  respect  to  what  has 
been  disclosed  and  illustrated,  without  thereby  depart- 
ing  from  the  scope  of  the  present  invention,  such  as 
defined  in  the  appended  claims. 

40 
Claims 

1.  A  railway  vehicle  bogie  including  a  frame  (1),  two 
axles  (6,  7)  whose  shafts  (8,  9)  are  connected  to  the 

45  frame  (1)  through  respective  journal  boxes  (12,  13), 
a  load  bearing  transom  (16)  located  above  the 
center  area  of  the  frame  (1)  and  intended  to  be 
fixed  to  a  railway  vehicle  body,  resilient  suspension 
means  (1  7)  interposed  between  said  center  area  of 

so  the  frame  (1)  and  said  load  bearing  transom  (16), 
vertical  shock  absorber  means  (18)  and  lateral 
shock  absorber  means  (1  9)  operatively  associated 
to  said  resilient  suspension  means  (17),  and  hunt- 
ing  absorber  means  (21  ,  22)  arranged  substantially 

55  longitudinally  at  the  opposite  sides  of  the  bogie, 
characterized  in  that  said  hunting  absorber  means 
comprise  at  each  bogie  side,  a  pair  of  juxtaposed 
telescopic  dampers  (21,  22)  each  having  one  end 

3 
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pivotally  connected  to  said  load  bearing  transom 
(16)  and  the  opposite  end  pivotally  connected  to  the 
corresponding  journal  box  (12,  13)  of  a  respective 
axle  (8,  9). 

5 
2.  Bogie  according  to  claim  1  ,  characterized  in  that  the 

telescopic  hunting  dampers  (21,  22)  of  each  pair 
are  arranged  obliquely. 

3.  Bogie  according  to  claim  2.  characterized  in  that  the  10 
telescopic  hunting  dampers  (21,  22)  of  each  pair 
are  inclined  in  the  vertical  plane  of  about  10-20°, 
preferably  between  12°  and  15°. 

4.  Bogie  according  to  claim  2.  characterized  in  that  the  15 
hunting  telescopic  dampers  (21,  22)  of  each  pair 
are  inclined  in  the  horizontal  plane  of  about  4-6°. 

5.  Bogie  according  to  any  of  claims  1  through  4,  char- 
acterized  in  that  said  telescopic  hunting  dampers  20 
(21  ,  22)  also  constitute  said  vertical  shock  absorber 
mean. 

6.  Bogie  according  to  any  of  claims  1  through  4,  char- 
acterized  in  that  said  telescopic  hunting  dampers  25 
(21  ,  22)  also  constitute  said  lateral  shock  absorber 
means. 
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