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Description 

This  invention  relates  to  a  railway  car  bogie 
and  more  specifically  to  an  axle  box  support  device 
on  a  railway  car  bogie.  Such  a  device  permits  the 
railway  car  easier  passage  on  tightly  curving  tracks 
and  good  stability  for  high-speed  running  on 
straight  tracks. 

Although  there  is  a  clear  need  for  railway  car- 
riages  which  are  capable  of  increased  running 
speeds  and  smooth  turning  on  curved  tracks  and 
sufficient  running  stability  on  straight  tracks,  run- 
ning  on  curved  tracks  and  running  stability  are 
mutually  exclusive  properties,  and  it  is  difficult  to 
achieve  both  objectives.  Fig.  7  of  the  accompany- 
ing  drawings  illustrates  schematically  a  bogie 
spring  system,  and  Fig.  8  is  one  example  of  a 
dynamics  model  based  on  Fig.  7  for  a  simulation 
used  to  evaluate  running  stability.  As  can  be  seen 
in  Fig.  8,  there  are  two  factors  related  to  the 
support  rigidity  of  axles  32  with  respect  to  running 
stability;  rotational  rigidity  around  the  vertical 
axes  of  the  axles  32  and  lateral  rigidity  Ki  .  By 
optimizing  the  coefficients  of  these  two  factors, 
running  stability  can  be  ensured.  It  should  be  noted 
that  31  indicates  the  wheels,  33  the  bogie  frame, 
and  B  the  railway  car  body.  Focusing  on  this  point, 
there  have  been  many  proposals  intended  to 
achieve  the  dual  objectives  of  running  stability  and 
passage  on  curved  tracks.  One  example  is  the 
railway  car  bogie  described  in  Japanese  Provi- 
sional  Patent  Publication  No.  58-128958,  a  plan 
view  of  which  is  shown  in  Fig.  9  and  a  detailed 
view  of  the  axle  box  support  device  of  which  is 
shown  in  Fig.  10.  The  objective  of  that  proposal  is 
to  couple  bearing  boxes  35  having  swingable  bear- 
ings  34  provided  at  the  centre  of  the  axles  32  to 
the  bogie  frame  33  via  a  link  mechanism  com- 
prised  of  struts  36,  37  and  38  in  order  to  transmit 
the  longitudinal  and  lateral  forces  acting  upon  the 
axles  32  to  the  bogie  frame  33  via  the  link  mecha- 
nism,  thus  making  it  possible  to  reduce  the  support 
rigidity  of  the  axle  box  support  device  in  the  lon- 
gitudinal  and  lateral  directions,  which  would  ensure 
both  running  stability  and  passage  on  curved 
tracks.  In  Fig.  10,  39  indicates  another  bearing,  40 
the  axle  boxes,  41  the  axle  springs,  42  the  cushion- 
ing  rubbers  and  43  the  axle  spring  seats. 

In  addition,  Japanese  Provisional  Patent  Pub- 
lication  No.  59-106361  is  one  example  of  a  pro- 
posal  for  suppressing  the  increase  of  the  moment 
around  the  vertical  axes  of  the  axles  during  pas- 
sage  on  curved  tracks,  and  the  construction  is 
shown  in  Figs.  11  and  12.  In  both  drawings  the 
objective  is  to  sufficiently  relax  the  lateral  rigidity  of 
the  axle  springs  44.  In  Fig.  11,  either  rubber  vibra- 
tion  insulators  46  attached  at  the  mounting  location 
of  displacement-proportion  type  oil  dampers  45  or 

an  appropriate  rigidity  of  the  mounting  location  are 
used  to  provide  elasticity  in  the  longitudinal  direc- 
tion  for  the  axle  box  support  devices.  In  Fig.  12,  a 
resistance  device  is  comprised  by  sandwiching  the 

5  friction  plates  48  of  friction  dampers  47  between 
rubber  vibration  insulators  49,  and  the  elastic  force 
in  the  shear  direction  of  those  rubber  vibration 
insulators  49  is  used  as  the  stabilizing  force  in  the 
longitudinal  direction  for  the  axle  box  support  de- 

io  vices.  When  the  set  resistance  force  of  the  resis- 
tance  device  is  exceeded,  the  oil  dampers  45  or 
the  friction  dampers  47  are  displaced,  thus  sup- 
pressing  the  resistance  force  with  respect  to  the 
displacement  of  the  vertical  rotation  of  the  axles.  50 

75  indicates  the  wheels,  51  the  carriage  frame,  52  the 
axle  boxes,  and  53  axle  box  guards  provided  with 
openings  S  in  front  of  and  behind  the  axle  boxes 
52. 

From  Figs.  7  and  8,  the  primary  factors  affect- 
20  ing  running  stability  are,  as  mentioned  above,  the 

rotational  rigidity  around  the  vertical  axes  of  the 
axles  and  the  lateral  rigidity  Ki  .  The  value  is 
expressed  as  2b2K2  and  is  determined  by  the 
values  of  K2  and  b.  If  this  dynamics  model  is 

25  applied  to  the  embodiment  of  Japanese  Provisional 
Patent  Publication  No.  58-128958  mentioned  above 
for  evaluation  of  running  stability,  because  it  is  not 
possible  to  ensure  running  stability  unless  K2, 
which  is  the  lateral  rigidity  of  the  axle  springs  41 

30  shown  in  Fig.  10,  is  set  to  the  appropriate  value, 
regardless  of  the  bearings  34  and  link  mechanisms 
36  through  38  shown  in  Fig.  9,  K2  cannot  be  set  to 
a  very  low  value.  For  this  reason,  when  it  is  neces- 
sary  to  achieve  a  large  angular  displacement  ar- 

35  ound  the  vertical  axes  of  the  axles  32,  such  as 
when  passing  over  especially  tightly  curving  tracks, 
the  moment  around  the  vertical  axes  needed  to 
steer  the  axles  32  increases,  and  the  creep  force 
between  the  wheels  31  and  the  rails  needed  to 

40  generate  this  moment  also  increases.  Thus,  either 
the  rate  of  slippage  between  the  wheel  tread  sur- 
faces  and  the  rails  increases,  which  would  result  in 
faster  wear  of  both  surfaces,  or  steering  will  not  be 
possible  to  the  necessary  angular  displacement 

45  around  the  vertical  axes,  the  wheels  31  will  have  an 
attack  angle  with  respect  to  the  rails,  and  the  lateral 
pressure  will  increase,  thus  promoting  wear  of  the 
wheels  and  the  rails  and  causing  a  screeching 
noise.  In  Fig.  8,  Ke(  =  2c2K3)  indicates  the  rotational 

50  rigidity  existing  between  the  railway  car  body  B 
and  the  bogie  frame  33. 

On  the  other  hand,  in  Japanese  Provisional 
Patent  Publication  No.  59-106361,  while  the  railway 
car  is  running,  in  addition  to  forces  acting  on  the 

55  wheels  in  the  direction  of  movement  as  a  result  of 
power  running  and  braking,  if  a  unilateral  type  of 
surface  brake  is  used,  an  even  greater  amount  of 
force  will  be  applied  in  the  longitudinal  direction. 

2 
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For  this  reason,  if  this  longitudinal  force  is  applied 
when  the  longitudinal  support  rigidity  is  kept  low  by 
the  axle  springs  44  shown  in  Fig.  11  and  12,  this 
longitudinal  force  cannot  be  borne  by  the  axle 
springs  44,  and  must  be  borne  by  the  resistance 
device,  thus  resulting  in  displacement  of  the  resis- 
tance  device.  As  a  result,  because  the  wheels  50 
displace  in  the  longitudinal  direction  in  an  approxi- 
mately  parallel  state  until  the  axle  boxes  52  and  the 
axle  box  guards  53  contact  each  other,  in  addition 
to  the  desired  cushioning  effect  in  the  longitudinal 
direction  being  lost,  when  a  curve  is  entered  and 
the  axles  undergo  angular  displacement  around  the 
vertical  axes,  because  one  of  the  axle  boxes  52 
becomes  virtually  incapable  of  movement,  there  is 
a  tendency  for  the  angular  displacement  around 
the  vertical  axes  of  the  axles  to  be  adversely  af- 
fected.  Furthermore,  if  the  lateral  rigidity  of  the  axle 
springs  44  is  set  to  a  coefficient  sufficiently  high  to 
cope  with  the  above-mentioned  load  in  the  longitu- 
dinal  direction,  when  passing  over  tightly  curving 
tracks,  that  rigidity  will  cause  the  moment  around 
the  vertical  axes  of  the  axle  to  increase,  and  thus 
result  in  a  problem  similar  to  that  of  Japanese 
Provisional  Patent  Publication  No.  58-128958.  In 
addition,  for  railway  cars  which  have  large  differ- 
ences  in  the  load  between  the  loaded  and  empty 
states,  because  it  is  necessary  to  set  the  resis- 
tance  force  of  this  resistance  device  taking  into 
consideration  the  large  load,  when  the  car  is  emp- 
ty,  a  larger  than  necessary  resistance  moment  ar- 
ound  the  vertical  axes  of  the  axle  will  be  generated 
during  running,  which  is  undesirable. 

The  present  invention  seeks  to  solve  the  prob- 
lem  associated  with  the  prior  art  designs  described 
above  by  providing  a  railway  car  bogie  provided 
with  bearings  at  the  centres  of  the  front  and  rear 
axles,  and  two  pairs  of  struts  each  arranged  in  a  V- 
shape  and  connected  at  one  end  to  the  bearings  to 
define  at  or  adjacent  the  centre  of  the  bearing  an 
imaginary  centre  of  rotation  and  connected  at  the 
other  end  to  the  bogie  frame,  characterised  by  a 
resistance  device  located  between  each  axle  box 
and  axle  spring  section  of  the  axle  box  support,  the 
resistance  device  permitting  both  lateral  and  lon- 
gitudinal  sliding  movement  between  the  axle  box 
and  the  axle  spring  section,  the  longitudinal  move- 
ment  being  primarily  generated  by  rotation  around 
the  imaginary  centre  of  rotation. 

With  the  arrangement  described  above,  be- 
cause  each  axle  is  connected  to  the  centre  of  a  V- 
shaped  linkage,  the  centre  of  each  bearing  pro- 
vided  at  the  centre  of  the  axle  may  become  the 
imaginary  centre  of  rotation.  The  ends  of  the  struts 
forming  the  linkage  are  connected  to  the  bogie 
frame  so  that  when  a  moment  around  the  vertical 
axis  is  generated  on  the  axle,  rotation  is  possible 
using  that  imaginary  centre  of  rotation  as  the  cen- 

tre  for  rotation  around  the  vertical  axis. 
In  addition,  for  the  axle  box  support,  relative 

displacement  is  possible  by  sliding  between  the 
axle  boxes  and  the  axle  springs  via  the  resistance 

5  device  in  the  lateral  direction  and  also  in  the  lateral 
and  longitudinal  directions. 

With  the  combination  described  above,  when 
the  railway  car  passes  over  curving  tracks,  the 
action  of  the  sloping  tread  surface  of  the  wheels 

io  generates  moment  around  the  vertical  axes  of  the 
axles,  and,  if  that  value  exceeds  the  set  value, 
sliding  occurs  between  the  axle  boxes  and  the  axle 
spring  sections  of  the  axle  box  support  devices, 
and  the  axles  undergo  relative  displacement  ar- 

15  ound  the  vertical  axes  with  respect  to  the  bogie 
frame.  In  addition,  at  this  time,  the  resistance  force 
generated  by  the  resistance  device  is  accounted 
for  primarily  by  sliding  resistance,  and,  because  it 
depends  on  the  frictional  coefficient,  it  remains 

20  approximately  constant  as  long  as  the  load  being 
applied  to  the  axle  boxes  does  not  change,  even  if 
the  rotational  angle  increases.  Furthermore,  be- 
cause  the  resistance  device  is  provided  between 
the  axle  boxes  and  the  axle  spring  sections  of  the 

25  axle  box  support  devices  so  that  the  load  acting 
upon  the  axle  boxes  in  the  vertical  direction  is 
utilised  when  generating  resistance  force,  the  resis- 
tance  force  has  the  characteristic  of  being  approxi- 
mately  proportional  to  the  load  acting  upon  the  axle 

30  boxes. 
Although  both  the  maximum  stable  speed  dur- 

ing  straight  running  and  the  capability  for  passing 
over  curving  tracks  will  both  be  improved  if  the 
imaginary  centre  of  rotation  and  the  centre  of  the 

35  axle  are  the  same,  it  is  not  absolutely  necessary  for 
the  axle's  imaginary  centre  of  rotation  and  the 
centre  of  the  axle  to  be  precisely  the  same;  if  the 
imaginary  centre  of  rotation  is  set  toward  the  centre 
of  the  bogie,  although  the  maximum  stable  speed 

40  during  straight  running  will  drop,  it  will  be  possible 
to  increase  the  capability  for  passing  over  curving 
tracks. 

On  the  other  hand,  if  the  imaginary  centre  of 
rotation  is  set  toward  the  end  of  the  bogie,  although 

45  the  capability  for  passing  over  curving  tracks  will 
drop  slightly,  it  will  be  possible  to  increase  the 
maximum  stable  speed  during  straight  running. 

In  this  way,  the  imaginary  centre  of  rotation  can 
be  selected  as  necessary  in  accordance  with  the 

50  performance  properties  required  of  the  bogie. 
The  present  invention  will  now  be  described  in 

greater  details  by  way  of  example  only  with  refer- 
ence  to  the  accompanying  drawings  in  which: 

Fig.  1  is  a  plan  view  showing  one  embodiment 
55  of  a  railway  car  bogie  according  to  the  invention; 

Fig.  2  is  a  side  view  of  the  same  bogie  shown  in 
Fig.  1; 
Fig.  3  is  a  section  view  along  line  A-A  of  Fig.  1; 

3 
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Fig.  4  is  a  sectional  view  along  line  B-B  of  Fig. 
1; 
Fig.  5  a  sectional  view  along  lines  C-C  of  Figs  3 
and  4; 
Fig.  6  is  a  detailed  view  of  the  axle  support 
device  shown  in  Fig.  2; 
Figs.  7  and  8  are  schematic  views  of  a  bogie 
spring  system;  and 
Figs.  9  to  12  show  the  composition  of  the  major 
components  of  a  bogie  in  accordance  with  the 
prior  art. 

Referring  to  the  drawings,  Fig.  1  is  a  plan  view 
showing  on  embodiment  of  a  railway  car  bogie 
according  to  the  invention.  1  indicates  wheels 
mounted  on  axles  2,  and  to  the  outside  of  the 
wheels  1,  that  is,  on  the  ends  of  the  axles  2  are 
axle  boxes  4  mounted  via  bearings  3.  The  axle 
boxes  4  support  side  beams  6  via  contact  strips  8, 
leaf  springs  9,  axle  spring  seats  15,  axle  springs 
10,  and  axle  spring  seats  16.  The  side  beams  6  on 
both  sides  are  connected  by  lateral  beams  7,  thus 
forming  the  bogie  frame  5.  In  Fig.  2,  it  can  be  seen 
that  pneumatic  spring  seats  21  are  formed  as  part 
of  the  bogie  frame  5,  and  the  railway  car  body  25 
is  supported  via  pneumatic  springs  20.  22  is  a 
thrust  transmission  device  located  between  the 
bogie  frame  5  and  the  railway  car  body  25. 

Bearing  boxes  12  are  provided  via  rotatable 
bearings  11  at  the  centres  of  the  front  and  rear 
axles  2.  Also,  links  13  and  14  which  connect  these 
bearing  boxes  12  to  the  lateral  beams  7  of  the 
bogie  frame  are  arranged  in  a  V-shape,  and  the  link 
mechanism  is  arranged  so  that  lines  extended  from 
both  of  these  links  intersect  at  the  center  points  0 
(on  the  axis)  of  the  axles  2.  The  construction  of 
each  link  13  is  such  that,  as  shown  in  Fig.  3,  it  is 
pivotably  mounted  by  upright  pin  17  to  a  pair  of 
upper  and  lower  arms  12a  extending  from  approxi- 
mately  the  top  and  bottom  of  the  bearing  box  12 
provided  on  the  axle  2,  and  the  other  end  of  the 
link  13  is  pivotably  mounted  by  a  lateral  pin  19  to  a 
pair  of  right  and  left  arms  7a  projecting  from  the 
lateral  beam  7  of  the  bogie  frame.  Although  the 
construction  of  the  other  links  14  is,  as  shown  in 
Fig.  4,  almost  the  same  as  that  of  the  links  13,  the 
construction  of  the  pins  18  which  connect  the  links 
14  and  the  bearing  boxes  12  is  different,  so  that, 
while  the  links  13  have  a  restraining  function  with 
respect  to  the  rotation  of  the  bearing  boxes  12 
around  the  axis  of  the  axle,  the  links  14  have  no 
such  function.  In  other  words,  one  end  of  each  link 
14  is  pivotably  mounted  by  upright  pin  and  lower 
pins  18  to  a  pair  of  upper  and  lower  arms  12b 
extending  from  the  upper  half  of  the  bearing  box 
12,  and  the  other  end  is  pivotably  mounted  by  a 
lateral  pin  19  to  a  pair  of  right  and  left  arms  7b 
projecting  from  the  lateral  beam  7  of  the  bogie 
frame.  The  pins  18  are  either  pins  having  an  area 

of  play  or  spherical  bearings. 
The  construction  of  the  pin  19  is  shown  in  Fig. 

5.  The  cushioning  material  23  is  comprised  in  an 
outer  tube  23a,  an  inner  tube  23c,  and  a  cushioning 

5  member  23b,  and  it  is  fabricated  in  one  piece  by 
curing  adhesive  or  similar  means.  The  outer  tube 
23a  is  a  press-fit  into  the  link  13  or  14,  and  the 
inner  tube  23c  is  pivotably  mounted  to  the  arms  7a 
or  7b  by  the  pin  19.  The  characteristics  of  this 

io  cushioning  material  23  are  that,  because  there  is  a 
twisting  action  of  primarily  the  cushioning  member 
23b,  a  soft  spring  constant  is  provided  for  the 
rotation  around  the  axis  of  the  pin  19.  In  addition, 
because  of  the  action  of  the  cushioning  member 

is  23b  in  the  compressing  and  expanding  directions, 
a  stiff  spring  constant  is  provided  in  the  radial  (right 
angle  to  the  axis)  direction  of  the  axis  of  the  pin  19. 
Furthermore,  the  rigidity  in  the  direction  of  rotation 
around  an  axis  at  right  angles  to  the  plane  of  the 

20  drawing  is  primarily  determined  by  the  dimensions 
L,  D  and  t  and  the  coefficient  of  elasticity  of  the 
material.  Thus,  if  dimension  L  is  lengthened  then 
the  rigidity  in  the  direction  of  rotation  will  increase. 
If  the  imaginary  centre  of  rotation  of  the  axle  and 

25  the  centre  of  the  axle  are  not  the  same,  then  the 
rotational  rigidity  of  the  cushioning  material  23  is 
set  to  a  high  level  in  order  to  suppress  the  amount 
of  lateral  movement  of  the  axle.  If  the  imaginary 
centre  of  rotation  of  the  axle  and  the  centre  of  the 

30  axle  are  the  same,  because  the  amount  of  the 
lateral  movement  of  the  axle  is  suppressed  only  by 
the  mutual  action  of  the  links  13  and  14,  the 
cushioning  material  23  can  be  considered  as  the 
rigidity  in  the  direction  of  rotation  of  a  mechanism 

35  comprised  of  a  system  containing  two  cushioning 
materials  23  for  each  axle,  rather  than  the  rigidity  in 
the  direction  of  rotation  of  the  single  material,  and 
thus  the  rigidity  is  set  by  the  radial  spring  constant, 
which  is  primary  factor  behind  this  characteristic. 

40  By  providing  the  pin  19  with  a  cushioning  ma- 
terial  23  having  characteristics  set  in  this  way,  in 
addition  to  vertical  and  rolling  displacement  of  the 
axles  2  shown  in  Fig.  1  being  permitted,  a  slight 
amount  of  lateral  displacement  is  also  permitted. 

45  In  this  way,  through  the  link  mechanism  de- 
scribed  above,  with  the  axles  2  rotatable  around 
the  vertical  axes  using  the  intersection  areas  (point 
0)  of  lines  extended  from  the  links  13  and  14  as 
their  imaginary  centres  of  rotation,  the  longitudinal 

50  and  lateral  forces  acting  between  the  bogie  frame  5 
and  the  axles  2  are  transmitted. 

The  construction  of  the  axle  box  support  de- 
vice  can  be  explained  with  reference  to  Fig.  6.  The 
axle  boxes  4  are  revolvably  mounted  onto  both 

55  ends  of  the  axles  2  via  the  bearings  3,  and  the  top 
surface  4a  of  each  axle  box  4  is  formed  in  a  flat 
construction  capable  of  sliding.  The  axle  springs  10 
are  installed  between  the  leaf  springs  9  and  the 

4 
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side  beams  6  via  the  axle  spring  seats  15  and  16. 
One  end  of  each  of  these  leaf  springs  9  is  secured 
to  the  side  beam  6  by  a  bracket  6a.  Also,  contact 
strips  8  which  comprise  a  resistance  device  are 
inserted  beneath  the  leaf  springs  9,  and  these 
contact  strips  8  are  positioned  as  a  slidable  con- 
struction  on  the  top  surfaces  4a  of  the  axle  boxes 
4. 

Through  the  construction  described  above,  the 
movement  of  the  axles  2  in  the  lateral  direction, 
and  in  the  longitudinal  direction  primarily  generated 
by  rotation  around  the  imaginary  centre  of  rotation, 
results  in  almost  no  displacement  of  the  axle 
springs  10  in  either  the  longitudinal  or  lateral  direc- 
tions,  but  simply  sliding  between  the  contact  strips 
8  and  the  top  surfaces  4a  of  the  axle  boxes  4.  The 
leaf  springs  9  hold  the  underside  of  the  axle  spring 
seats  15,  so  that  the  vertical  displacement  of  the 
axle  springs  10  is  determined  by  elasticity  of  the 
leaf  springs  9. 

With  the  construction  described  above,  be- 
cause  most  of  the  action  of  the  axles  2  in  the 
lateral  and  longitudinal  directions  is  transmitted  to 
the  bogie  frame  5  via  the  link  mechanisms  without 
going  through  the  axle  box  support  devices,  and 
because  the  rotation  of  the  axles  2  with  respect  to 
the  bogie  frame  5  is  centred  on  an  imaginary 
centre  of  rotation  comprised  by  the  links  13  and 
14,  when  passing  over  curving  track,  the  self-steer- 
ing  action  provided  by  the  thread  surface  sloping  of 
the  wheels  1  enables  the  axles  2  to  have  a  rotation 
angle  around  the  vertical  axes  of  the  axles  2  with 
respect  to  the  bogie  frame  5. 

In  addition,  because  the  resistance  force  ar- 
ound  the  vertical  axes  of  the  axles  2  consists 
primarily  of  the  sliding  resistance  generated  be- 
tween  the  contact  strips  8  of  the  axle  spring  sup- 
port  devices  which  comprise  the  resistance  device 
and  the  top  surface  4a  of  the  axle  boxes  4,  on 
straight  tracks  the  resistance  force  of  the  contact 
strips  8  and  the  top  surface  4a  of  the  axle  boxes  4 
which  occurs  at  the  axle  box  support  devices  is 
capable  of  ensuring  running  stability  and  also, 
when  passing  over  tightly  curving  tracks,  the  above 
mentioned  self-steering  action  causes  the  contact 
strips  8  and  the  axle  boxes  4  to  slide  in  order  to 
allow  for  a  sufficient  compensate  for  the  angle 
around  the  vertical  axes  of  the  axles.  Thus,  the 
attack  angle  with  respect  to  the  rails  is  reduced, 
and  the  lateral  pressure  of  the  wheels  1  can  be 
reduced.  In  addition,  it  is  also  possible  to  reduce 
the  screeching  noise  of  the  wheels  1  . 

Furthermore,  there  is  no  need  to  increase  or 
decrease  the  resistance  force  in  accordance  with 
fluctuation  in  the  load  in  order  to  ensure  running 
stability,  and  the  resistance  force  generated  by  the 
properties  of  the  resistance  device  is  approximately 
proportional  to  the  load  on  the  bearings.  This  action 

makes  it  possible  to  minimize  the  resistance  force 
when  the  railway  car  is  empty.  In  this  way,  it  is 
possible  to  reduce  the  amount  of  wear  of  the 
wheels  1  and  the  rails. 

5  As  explained  above,  the  design  according  to 
the  invention  enables  curve  passage  performance 
to  be  improved  over  that  of  the  prior  art,  thus 
improving  stability  for  high-speed  running  on 
curved  tracks,  even  on  small-radius  curves.  In  addi- 

io  tion,  the  lateral  pressure  on  the  wheels  can  be 
reduced,  the  screeching  noise  which  accompanies 
contact  between  the  wheels  and  the  rails  can  also 
be  reduced,  and  it  is  possible  to  reduce  wear  of 
the  wheels  and  rails. 

is  Furthermore,  because  the  resistance  force  ar- 
ound  the  vertical  axes  of  the  axles  increases  as  the 
passenger  load  increases,  it  is  also  possible  to 
ensure  high-speed  stability  when  running  on 
straight  tracks. 

20 
Claims 

1.  A  railway  car  bogie  provided  with  bearings 
(11,12)  at  the  centres  of  the  front  and  rear 

25  axles  (2),  and  two  pairs  of  struts  (13,14)  each 
arranged  in  a  V  and  connected  at  one  end  to 
the  bearings  to  define  at  or  adjacent  the  centre 
of  the  bearing  an  imaginary  centre  of  rotation 
(0)  and  connected  at  the  other  end  to  the 

30  bogie  frame  (5),  characterised  by  a  resistance 
device  (8)  located  between  each  axle  box  (4) 
and  the  axle  spring  section  (15)  of  the  axle  box 
support  (4a),  the  resistance  device  permitting 
both  lateral  and  longitudinal  sliding  movement 

35  between  the  axle  box  and  the  axle  spring  sec- 
tion,  the  longitudinal  movement  being  primarily 
generated  by  rotation  around  the  imaginary 
centre  of  rotation. 

40  2.  A  railway  car  bogie  according  to  claim  1, 
characterised  in  that  the  centre  of  the  bearing 
(11,12)  is  the  imaginary  centre  of  rotation  (0). 

3.  A  railway  car  bogie  according  to  claim  1. 
45  characterised  in  that  the  imaginary  centre  of 

rotation  (0)  is  located  towards  the  centre  of  the 
bogie  from  the  centre  of  the  bearing  (11,12). 

4.  A  railway  car  bogie  according  to  claim  1, 
50  characterised  in  that  the  imaginary  centre  of 

rotation  (0)  is  located  towards  the  end  of  the 
bogie  from  the  centre  of  the  bearing  (11,12). 

Patentanspruche 
55 

1.  Eisenbahnwagen-Fahrgestell  mit  Lagern 
(11,12)  in  der  Mitte  der  vorderen  und  hinteren 
Achsen  (2)  und  zwei  Paaren  von  Lenkern 

5 



9 EP  0  382  566  B1 10 

(13,14),  die  V-formig  angeordnet  und  an  einem 
Ende  mit  den  Lagern  verbunden  sind  und  in 
oder  nahe  der  Mitte  der  Lager  ein  imaginares 
Rotationszentrum  (0)  bilden  und  am  anderen 
Ende  mit  dem  Fahrgestellrahmen  (5)  verbun- 
den  sind,  gekennzeichnet  durch  eine  Wider- 
standseinrichtung  (8)  zwischen  jedem  Achsen- 
kasten  (4)  und  dem  Achsfederbereich  (15)  der 
Achsenkastenabstutzung  (4a),  welche  Wider- 
standseinrichtung  sowohl  eine  seitliche  als 
auch  eine  langsgerichtete  Gleitbewegung  zwi- 
schen  dem  Achsenkasten  und  dem  Achsfeder- 
bereich  ermoglicht,  wobei  die  Langsbewegung 
vorrangig  erzeugt  wird  durch  Drehung  urn  das 
imaginare  Rotationszentrum. 

2.  Eisenbahnwagen-Fahrgestell  nach  Anspruch  1, 
dadurch  gekennzeichnet  dal3  die  Mitte  des  La- 
gers  (11,12)  das  imaginare  Rotationszentrum 
(0)  ist. 

3.  Eisenbahnwagen-Fahrgestell  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  das  imaginare 
Rotationszentrum  (0)  in  Richtung  des  Zen- 
trums  des  Fahrgestells  gegenuber  dem  Zen- 
trum  des  Lagers  (11,12)  versetzt  ist. 

4.  Eisenbahnwagen-Fahrgestell  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  das  imaginare 
Rotationszentrum  (0)  in  Richtung  des  Endes 
des  Fahrgestells  gegenuber  der  Mitte  des  La- 
gers  (11,12)  versetzt  ist. 

Revendicatlons 

1.  Boggie  de  voiture  ferroviaire  dote  de  paliers 
(11,  12)  au  niveau  des  centres  des  essieux 
avant  et  arriere  (2)  et  de  deux  paires  de  bras 
(13,  14)  disposees  chacune  en  V  et  reliees,  a 
une  extremite,  aux  paliers  pour  definir,  au  cen- 
tre  ou  a  proximite  du  centre  du  palier,  un 
centre  de  rotation  imaginaire  (0),  et  a  I'autre 
extremite,  au  chassis  (5)  du  boggie,  caracteri- 
se  par  un  dispositif  de  resistance  (8)  situe 
entre  chaque  bolte  d'essieu  (4)  et  la  section  de 
ressort  d'essieu  (15)  du  support  de  bolte  d'es- 
sieu  (4a),  le  dispositif  de  resistance  autorisant 
un  mouvement  de  glissement  aussi  bien  lateral 
que  longitudinal  entre  la  bolte  d'essieu  et  la 
section  de  ressort  d'essieu,  le  mouvement  lon- 
gitudinal  etant  genere  principalement  par  rota- 
tion  autour  du  centre  de  rotation  imaginaire. 

2.  Boggie  de  voiture  ferroviaire  selon  la  revendi- 
cation  1,  caracterise  en  ce  que  le  centre  du 
palier  (11,  12)  est  le  centre  de  rotation  imagi- 
naire  (0). 

3.  Boggie  de  voiture  ferroviaire  selon  la  revendi- 
cation  1,  caracterise  en  ce  que  le  centre  de 
rotation  imaginaire  (0)  est  situe  vers  le  centre 
du  boggie  a  partir  du  centre  du  palier  (11,  12). 

5 
4.  Boggie  de  voiture  ferroviaire  selon  la  revendi- 

cation  1,  caracterise  en  ce  que  le  centre  de 
rotation  imaginaire  (0)  est  situe  vers  I'extremi- 
te  du  boggie  a  partir  du  centre  du  palier  (11, 

io  12). 
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