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Description 

This  invention  relates  generally  to  the  testing  of 
vehicles  for  mechanical  defects  and  tire  problems 
that  affect  the  safety  and  ride  quality  of  vehicles  and 
more  particularly  concerns  a  product  useful  for  test- 
ing  tires  and  chassis  related  problems  while  the  tires 
are  under  the  full  weight  of  the  vehicle  and  being  driv- 
en  and  steered.  One  of  the  most  troublesome  prob- 
lems  in  testing  vehicles  is  simulating  actual  driving 
conditions  similar  to  those  when  the  problem  ap- 
pears.  Of  course,  road  testing  of  vehicles  can  be  done 
but  it  involves  risk  of  accidents  and  adverse  weather, 
and  road  noise  makes  many  problems  unnoticeable. 
Also  one  cannot  view  the  chassis  components  but 
has  to  observe  from  the  passenger  compartment. 

Testing  vehicles  inside  of  a  building  has  been 
done.  For  example,  some  have  used  dynamometers 
and  chassis  dynamometers,  but  such  devices  do  not 
allow  the  tires  to  be  steered  since  they  have  fixed  par- 
allel  rollers  each  of  which  contact  both  tires  of  a  single 
axle  of  a  vehicle.  Additionally,  when  using  a  dynam- 
ometer  or  chassis  dynamometer,  both  wheels  on  an 
axle  are  driven  at  the  same  time,  so  that  one  wheel 
cannot  be  independently  driven.  Also  since  a  vehicle 
is  restricted  in  its  position  during  use  to  avoid  having 
the  vehicle  travel  off  the  rollers  of  the  dynamometer, 
the  tires  exert  forces  against  the  rollers. 

For  example,  French  patent  no.  2263500  de- 
scribes  a  test  bench  for  automated  vehicles  compris- 
ing  two  front  and  two  rear  plates,  each  plate  carrying 
a  set  of  drivable  rollers  on  which  a  tire  of  vehicle  is 
supported.  US  patent  3812592  describes  a  device  for 
checking  the  alignment  of  the  front  wheels  of  a  vehi- 
cle,  comprising  first  and  second  platforms,  each  in- 
cluding  a  pair  of  rollers  on  which  a  vehicle  wheel  is 
supported.  The  platforms  are  mounted  to  a  frame 
such  that  one  platform  is  movable  in  a  lengthwise  di- 
rection  with  respect  to  the  vehicle  while  the  other  is 
movable  perpendicular  thereto  in  a  lateral  direction. 
US  patent  3187440  also  describes  a  wheel  alignment 
testing  apparatus  including  a  wheel  engaging  assem- 
bly  for  each  vehicle  wheel,  with  flexibly  mounted 
wheel  engaging  rollers  capable  of  pivotal  movement 
about  perpendicular  axes  and  movement  along  their 
own  axis  in  response  to  axial  wheel  forces  imposed 
upon  them. 

Some  devices  have  been  used  to  inspect  or  test 
tires  while  not  on  a  vehicle,  such  as  those  shown  in 
US  patents  3589182  to  Brugett  3621247  to  Lide 
3,729,992  to  Lichtman,  and  4,169,373  to  Clark,  et  al. 
However,  these  devices  do  not  have  the  capability  to 
test  the  tires  on  a  vehicle  or  under  normal  operating 
conditions. 

Other  devices  are  used  to  align  wheels  but  cannot 
be  used  when  the  wheels  are  steered,  such  as  those 
shown  in  U.S.  Patents  2,777,211  to  Martin,  3,587,325 
to  Hunter,  3,812,592  to  Haupt,  3,815,407  to  Lavery, 

and  3,908,280  to  Murakami,  et  al. 
Still  other  devices  are  used  to  align  wheels  and 

adjust  the  caster,  but  only  have  limited  ability  to  steer 
and  cannot  be  operated  at  high  rates  of  speed  such 

5  as  sixty  (60)  to  eighty  (80)  miles  per  hour,  see  for  ex- 
ample,  U.S.  Patents  2,137,949  to  Phelps,  3,187,440 
to  Merrill,  and  3,546,782  to  Pereue,  et  al. 

When  a  vehicle  is  viewed  being  driven  down  a 
street  it  will  be  noticed  that  each  vehicle  moves  dif- 

10  ferently  (bounce,  sway,  etc.)  depending  on  the  man- 
ufactured  stiffness  of  the  vehicle's  chassis  compo- 
nents.  This  is  partly  a  result  of  the  suspension  stiff- 
ness  and  interaction  of  all  suspension  components  of 
a  vehicle.  Asportscar  is  designed  to  quickly  transmit 

15  road  variations  to  the  driver  so  that  the  driver  can  re- 
act  quickly,  while  a  town  car  is  designed  to  absorb 
road  deviations  so  that  they  will  not  be  felt  by  the  pas- 
sengers.  When  the  weight  of  a  vehicle  is  removed 
from  its  wheels,  the  wheels  will  hang  down  at  differ- 

20  ent  angles  and  stresses  as  compared  to  the  way  they 
are  positioned  with  the  full  weight  of  the  vehicle  on 
them.  This  abnormal  angle  of  the  wheels  and  suspen- 
sion  system  of  the  vehicle  changes  the  relationship  of 
each  connecting  part  and  creates  forces,  sensations 

25  and  noises  which  are  different  than  when  normal.  The 
normal  operating  angle  of  a  vehicle  is  defined  as  the 
relationship  in  degrees  or  stress  that  exists  between 
each  component  in  a  suspension  system  of  a  vehicle 
while  the  tires  of  a  vehicle  are  supporting  the  weight 

30  of  the  vehicle  and  are  allowed  to  cycle.  Thus,  it  would 
be  desirable  to  develop  a  diagnostic  device  which 
would,  in  a  safe  controlled  environment,  duplicate  a 
vehicle's  own  problem  systems  under  the  vehicle's 
own  normal  operating  angles  in  order  to  greatly  en- 

35  hance  the  diagnosis  of  mechanical  defects  that  other- 
wise  could  not  be  seen,  felt  or  heard. 

Accordingly,  it  is  an  object  of  the  invention  to  pro- 
vide  a  diagnostic  device  which  will  allow  for  testing  of 
a  vehicle  in  an  operational  mode  which  will  simulate 

40  actual  driving  conditions.  It  is  a  related  object  to  pro- 
vide  a  diagnostic  device  that  permits  testing  when  the 
tire  is  cycled  in  either  the  forward  or  reverse  direction. 

It  is  an  object  to  provide  a  diagnostic  device  that 
will  test  the  chassis,  wheel,  suspension,  tire  and  tire 

45  treads  of  a  vehicle  under  normal  operating  angles. 
It  is  a  further  object  to  provide  a  diagnostic  device 

that  will  perform  tests  at  sound  levels  low  enough  to 
allow  the  user  to  hear  the  location  of  the  problems. 

It  is  a  further  object  to  provide  a  diagnostic  device 
so  that  will  perform  tests  while  the  tire  is  cycling  and  the 

vehicle  is  being  steered. 
It  is  a  further  object  to  provide  a  diagnostic  device 

that  will  allow  testing  of  a  vehicle  with  its  wheels  being 
cycled  without  exerting  outside  forces  on  the  vehicle, 

55  such  as  those  exerted  when  the  vehicle  is  chained  to 
the  device. 

It  is  a  further  object  to  provide  a  diagnostic  device 
that  is  user  friendly  and  has  safety  backups  which  in- 
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hibit  a  vehicle  from  leaving  the  testing  device.  A  relat- 
ed  object  is  to  provide  a  device  which  is  easily  adjust- 
ed  to  facilitate  the  performance  of  different  tests  and 
the  testing  of  tires  having  a  range  of  widths.  Another 
object  is  to  provide  a  device  that  may  be  used  to  fa-  5 
cilitate  testing  of  a  wide  range  of  vehicles. 

It  is  a  further  object  to  provide  a  diagnostic  device 
that  will  absorb  most  of  the  forces  of  a  cycling  or  a  cy- 
cling  steered  wheel  thereby  allowing  the  vehicle's 
chassis  to  remain  in  one  position  which  represents  a  10 
normal  operating  angle. 

It  is  a  further  object  to  provide  a  diagnostic  device 
that  will  absorb  all  forces  of  a  cyling  or  a  cycling 
steered  wheel  thereby  allowing  the  vehicle's  chassis 
to  remain  motionless,  which  represents  a  modified  15 
normal  operating  angle  wherein  a  partially  unweighed 
situation  is  simulated  such  as  when  a  vehicle  bounc- 
es  on  a  road. 

It  is  an  additional  object  to  provide  a  diagnostic 
device  which  prevents  damage  to  the  tires  when  cy-  20 
cling  in  either  the  forward  or  reverse  directions. 

In  accordance  with  the  invention,  a  diagnostic  de- 
vice  useful  for  diagnosing  and  testing  chassis,  mech- 
anical,  tire  and  tire  tread  problems  in  vehicles  includ- 
ing  a  support  having  a  horizontal  upper  surface,  at  25 
least  one  platform  and  at  least  one  pair  of  tire  support 
rollers  associated  with  each  platform  having  substan- 
tially  horizontal  parallel  axes,  said  support  rollers  be- 
ing  rotatably  supported  on  the  platform  for  rotation 
about  said  axes  such  that  the  support  rollers  provide  30 
rolling  surfaces  which  contact  the  tread  of  a  tire  and 
allow  the  tire  to  cycle  when  supported  on  the  support 
rollers,  characterised  in  that  the  device  also  compris- 
es,  means  for  glideably  coupling  each  platform  to  the 
upper  surface  of  the  support  whereby  the  platform  is  35 
permitted  to  glide  horizontally  in  any  direction,  and 
means  for  limiting  the  distance  which  the  platform 
may  horizontally  glide  relative  to  the  support;  where- 
by,  as  a  tire  is  cycled,  the  platform  adjusts  relative  to 
the  tire  and  the  support  to  assume  a  dynamic  equilib-  40 
rium. 

Other  objects  and  advantages  of  the  invention 
will  become  apparent  upon  reading  the  following  de- 
tailed  description  and  upon  reference  to  the  drawings, 
in  which:  45 

Figure  1  is  a  side  view  of  a  device  constructed  in 
accordance  with  the  instant  invention  showing  a 
partial  cut  away  view  along  sight  I  ine  1  -  1  of  Figure 
3; 
Figure  2  is  a  sectional  view  of  the  device  of  Figure  50 
1  taken  generally  along  sight  line  2A-2Aand  sight 
line  2B-2B  of  Figure  3; 
Figure  3  is  a  plan  view  of  the  device  of  Figure  1 
with  the  cut  away  position  shown; 
Figure  4  is  an  elevation  view  of  the  device  of  Fig-  55 
ure  1; 
Figure  5  is  a  partial  section  view  of  a  component 
of  the  device  of  Figure  1  ; 

Figure  6  is  a  plan  view  of  an  alternate  embodi- 
ment  of  the  invention; 
Figure  7  is  a  side  view  of  the  embodiment  of  Fig- 
ure  8  taken  generally  along  line  8-8  in  Figure  8; 
Figure  8  is  a  top  view  of  the  embodiment  of  Figure 
7  taken  generally  along  line  9-9  in  Figure  7; 
Figure  9  is  a  perspective  view  of  a  height  match- 
ing  block  which  may  be  used  in  accordance  with 
the  instant  invention; 
Figure  1  0  is  a  schematic  rear  view  of  an  alternate 
embodiment  of  the  invention; 
Figure  11  is  a  schematic  rear  view  of  an  alternate 
embodiment  of  the  invention; 
Figure  12  is  a  schematic  rear  view  of  an  alternate 
embodiment  of  the  invention;  and 
Figure  13  is  a  schematic  side  view  of  an  alternate 
embodiment  of  the  invention. 
Turning  first  to  the  embodiment  shown  in  Figures 

1-5,  in  Figure  1  there  is  shown  a  diagnostic  device  10 
constructed  in  accordance  with  the  principles  of  the 
instant  invention.  Diagnostic  device  10  includes  a 
support  11  having  a  horizontal  upper  surface  12.  Di- 
agnostic  device  10  has  a  platform  13  which  is  mov- 
ably  coupled  to  support  1  1  .  Platform  1  3  has  an  upper 
side  14  and  a  lower  side  15.  An  exterior  housing  16  is 
affixed  to  upper  side  14  of  platform  13. 

A  front  support  roller  20  and  a  rear  support  roller 
21  are  connected  to  upper  side  14  of  platform  13.  The 
front  and  rear  support  rollers  20,  21  are  rotatably  con- 
nected  to  platform  13  by  means  of  pillow  blocks  22, 
23,  24  and  25.  One  suitable  pillow  block  is  available 
as  a  Dodge  S  2000  spherical  roller  bearing  sold  by 
Reliance  Electric  Co.,  2  Roper  Court,  P.O.  Box  499, 
Greenville,  South  Carolina  29602.  Each  of  the  pillow 
blocks  22  and  24  are  affixed  to  the  platform  13  and 
have  bearings  which  allow  the  front  axle  shaft  26  of 
front  support  roller  20  to  cycle.  Each  of  pillow  blocks 
23  and  25  are  affixed  to  platform  13  and  have  bear- 
ings  which  allow  the  rear  axle  shaft  27  of  rear  support 
roller  21  to  cycle.  The  front  and  rear  support  rollers 
20,  21  provide  rolling  surfaces  which  contact  the  tire 
tread  of  a  tire  of  a  vehicle  and  will  allow  the  tire  of  the 
vehicle  to  cycle  when  placed  upon  the  support  rollers 
20,  21  .  While  the  material  used  and  the  surface  of  the 
support  rollers  20,  21  may  be  tailored  to  a  specific  ap- 
plication  or  test  to  be  performed,  in  a  preferred  em- 
bodiment  of  the  invention,  the  support  rollers  20,  21 
are  made  of  a  desirable  low  friction  material  such  as 
a  light  colored  Delrin  plastic.  One  source  of  Delrin 
plastic  is  McMaster-Carr.  A  light  color  Delrin  plastic  is 
preferred  so  that  when  there  is  tire  scrub  caused  from 
some  defects  such  as  irregular  treads,  the  rubber 
which  rubs  off  on  the  support  roller  can  easily  be 
seen,  thereby  giving  a  visual  indication  of  some  tire 
problems.  The  front  axle  shaft  26  is  parallel  to  rear 
axle  shaft  27  and  preferably  made  of  steel.  The  front 
and  rear  roller  supports  are  about  four  inches  in  diam- 
eter  and  are  generally  about  ten  inches  apart  at  their 
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closest  points. 
The  platform  13  has  glide  bearings  30  attached 

to  it.  The  glide  bearings  30  include  ball  bearings  31 
which  allow  platform  13  to  glide  horizontally  in  any  di- 
rection  along  the  horizontal  upper  surface  12  of  the 
support  11. 

The  support  11  has  foot  bearings  32  having 
spring  loaded  bearings  33.  The  foot  bearings  33  allow 
the  diagnostic  device  10  to  be  moved  along  a  floor 
when  the  weight  of  a  vehicle  is  not  placed  on  diagnos- 
tic  device  10.  But,  when  the  weight  of  a  vehicle  is 
placed  upon  diagnostic  device  10,  the  spring  loaded 
bearings  33  retract  to  allow  the  lower  surfaces  34  of 
foot  bearings  32  to  support  diagnostic  device  10  and 
keep  the  support  11  from  moving. 

FIG.  5  shows  a  partial  sectional  view  of  a  foot 
bearing  32.  The  foot  bearing  32  has  a  central  cavity 
35  which  allows  bearing  33  to  slide  vertically  up  or 
down.  Downward  movement  of  bearing  33  is  restrict- 
ed  by  the  horizontal  surface  36  of  central  cavity  35. 
Upward  movement  of  bearing  33  is  restricted  by 
springs  37.  Springs  37  fit  in  appropriate  recesses  38 
in  support  11.  Internal  balls  39  allow  ball  bearing  44 
to  freely  rotate.  The  entire  foot  bearing  32  is  affixed 
to  support  1  1  by  bolts  45  attached  to  threaded  recess- 
es  46  in  support  11. 

The  spring  loaded  bearings  32  and  the  glide  bear- 
ings  30  can  be  made  of  bearings  that  will  provide  360° 
freedom  of  movement.  It  is  preferred  that  the  glide 
bearing  30  be  fixed  to  the  lower  side  of  the  platform 
under  the  portion  of  the  platform  that  bears  the  weight 
of  the  support  rollers  20,  21.  Some  suitable  bearings 
are  made  by  General  Bearing  Corporation,  Route 
303,  Blauvelt,  New  York  1  0903,  and  sold  as  Genbear- 
co  Autotrack  Ball  Transfers  1251,  and  part  numbers 
1261  and  1262. 

The  gliding  action  of  the  platform  13  allows  the 
tires  to  maintain  their  lowest  center  of  gravity  relation- 
ship  to  the  free-spinning  pair  of  support  rollers  20,  21  , 
thereby  allowing  the  support  rollers  20,  21  to  move 
perpendicularly  to  the  tire  and  thus  restrict  lateral 
walking.  This  is  unlike  a  situation  in  a  dynamometer, 
where  the  tire  will  want  to  walk  completely  off  the  roll- 
ers  of  the  dynamometer  but  cannot  because  the  ve- 
hicle  is  chained.  Thus,  in  a  dynamometer  the  tire  will 
never  be  relaxed  but  will  be  exerting  forces  against 
the  rollers.  Additional  complications  in  a  dynamomet- 
er  are  caused  by  its  rollers,  which  support  both  tires 
of  an  axle  so  that  each  tire  works  with  or  against  the 
other  tire. 

A  front  retention  bracket  40  is  affixed  to  upper 
side  14  of  platform  13.  A  handle  41  can  be  removably 
connected  to  front  retention  bracket  40  to  aid  a  user 
in  moving  diagnostic  device  10  around  a  floor  42 
while  there  is  no  vehicle  placed  upon  the  diagnostic 
device  10.  The  front  retention  bracket  40  includes  a 
front  centre  retention  roller  43  which  will  inhibit  a  ve- 
hicle  from  running  forward  off  the  diagnostic  device 

10  or  throwing  the  diagnostic  device  10  behind  or 
from  under  the  tire  in  case  of  tipping  or  locking  of  the 
device  10  or  its  components.  The  front  centre  reten- 
tion  roller  43  is  rotatably  connected  by  bearings  47  to 

5  front  centre  retention  roller  axle  48. 
Front  side  retention  brackets  50  and  51  include 

an  alignment  shaft  52  and  a  threaded  shaft  53  which 
provide  support  for  two  front  side  retention  assem- 
blies  54,  55.  The  front  side  retention  assemblies  54, 

10  55  include  offset  casters  56,  57.  As  best  seen  in  FIG. 
2,  the  offset  caster  56  includes  a  wheel  58  rotatably 
connected  by  a  center  axle  60  to  a  caster  housing  62. 
The  caster  housing  62  is  rotatably  connected  by  an 
offset  axle  64  to  front  side  retention  assembly  54.  The 

15  center  axis  of  offset  axle  64  is  offset  from  the  center 
axis  of  center  axle  60  of  wheel  58.  Similarly,  the  offset 
caster  57  includes  a  wheel  59  rotatably  connected  by 
a  center  axle  61  to  a  caster  housing  63.  Caster  hous- 
ing  63  is  rotatably  connected  by  an  offset  axle  65  to 

20  front  side  retention  assembly  55.  The  center  axis  of 
offset  axle  65  is  offset  from  the  center  axis  of  center 
axle  61  of  wheel  59. 

As  best  seen  in  FIG.  1,  offset  caster  57  will  nor- 
mally  hang  down.  Phantom  position  66  of  offset  cas- 

25  ter  57  shows  a  possible  alignment  of  offset  caster  57 
when  it  is  contacted  by  a  cycling  tire  supported  on 
front  support  roller  20  and  rear  support  roller  21  .  The 
offset  casters  56,  57  of  the  front  side  retention  as- 
semblies  will  self-align  to  different  size  tires.  Although 

30  this  generally  eliminates  the  need  for  an  operator  to 
make  adjustments  for  different  tire  sizes,  an  operator 
may  adjust  the  distance  between  the  casters  56,  57 
when  a  wide  range  of  tire  sizes  are  tested.  The  offset 
casters  56,  57  will  restrict  the  tires  from  laterally  walk- 

35  ing  off  of  the  support  rollers  and  from  contacting  any 
of  the  obstructions  on  top  of  the  diagnostic  device. 
This  prevents  damage  to  the  side  walls  of  the  tires 
and  keeps  the  vehicle  on  the  support  rollers  20,  21 
without  chaining  the  vehicle  down.  This  placement  of 

40  offset  casters  56,  57  over  the  end  of  each  front  sup- 
port  roller  redirects  the  tire  back  toward  the  center  of 
the  support  rollers. 

Side  adjustment  hexheads  70  and  71  allow 
threaded  shaft  53  to  be  turned  to  drive  front  side  re- 

45  tention  assemblies  54  and  55  toward  or  away  from 
one  another.  A  user  can  drive  hexheads  70  and  71 
with  a  wrench  or  by  a  suitable  electric  or  pneumatic 
drill.  Threaded  shaft  53  is  rotatably  connected  to  front 
side  retention  brackets  50  and  51  by  shaft  bearings 

so  68.  Threaded  shaft  53  is  rotatably  connected  to  front 
retention  bracket  40  by  shaft  bearings  69.  Threaded 
shaft  53  is  reverse  threaded  on  each  side  so  that  as 
it  is  rotated  in  one  direction  front  side  retention  as- 
semblies  54  and  55  move  away  from  each  other,  and 

55  as  threaded  shaft  53  is  rotated  in  the  opposite  direc- 
tion,  side  front  retention  assemblies  54  and  55  move 
toward  each  other.  Front  side  retention  assembles  54, 
55  are  threaded  to  match  the  respective  thread  of 

4 
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threaded  shaft  53.  Front  side  retention  assemblies 
54,  55  have  shaft  bearings  72,  73  which  allow  the 
front  side  retention  assemblies  54,  55  to  slide  along 
alignment  shaft  52.  The  front  side  retention  assem- 
blies  54  and  55  can  be  used  to  center  the  tire  on  the 
support  rollers  20,  21  .  Aforce  can  be  exerted  upon  the 
tire  by  offset  casters  56  and  57.  Similarly,  if  a  tire 
wants  to  travel  off  of  support  rollers  20  and  21  it  will 
be  restricted  by  one  of  the  offset  casters  56  or  57. 

As  best  seen  in  FIGS.  2  and  3,  the  support  11  has 
an  inner  opening  80.  A  range  restrictor  81  is  affixed 
to  the  lower  side  1  5  of  the  platform  1  3.  The  range  re- 
strictor  81  has  a  lip  82  which  allows  it  to  be  affixed  to 
platform  13  by  bolts  83.  The  range  restrictor  81  has 
a  side  wall  84  which  restricts  the  horizontal  travel  of 
the  platform  13  over  the  support  11. 

During  use,  platform  13  can  glide  horizontally 
over  support  11  freely  until  sidewall  84  contacts  inner 
opening  80.  When  that  occurs,  then  the  tire  will  exert 
a  force  against  the  diagnostic  device  10  that  will 
cause  it  to  travel.  If  this  occurs,  the  operator  should 
lift  the  vehicle  from  diagnostic  device  10  and  reposi- 
tion  diagnostic  device  10  so  that  the  platform  13  can 
move  freely.  In  use  it  has  been  found  that  allowing 
platform  13  to  travel  from  one  inch  to  one  and  one- 
half  inch  in  any  direction  from  center  is  adequate  for 
most  vehicle  applications.  It  is  desirable  to  have  the 
travel  be  one  and  one-half  inch  from  center  or  a  total 
of  three  inches  from  side  to  side  total  travel. 

As  best  seen  in  FIG.  3,  rear  retention  brackets  90, 
91  are  affixed  to  the  upper  side  14  of  the  platform  13. 
Rear  retention  wheels  92,  93  are  rotatably  connected 
to  the  rear  retention  brackets  90,  91  .  As  best  seen  in 
FIG.  1  ,  the  rear  retention  wheel  93  rotates  around  rear 
retention  wheel  axle  95.  Generally,  in  this  embodi- 
ment,  the  rear  retention  wheels  92  and  93  will  not  con- 
tact  a  tire  when  the  tire  is  being  cycled  in  a  forward 
rotation.  However,  if  an  operator  should  cycle  the  tire 
in  a  reverse  rotation,  the  tire  may  want  to  travel  off  the 
rear  support  roller  21  .  Then,  one  of  the  rear  retention 
wheels  92  or  93  will  restrict  the  tire  from  leaving  the 
rear  support  roller  21  . 

As  seen  in  FIGS.  1,  3  and  4,  two  centering  lock 
pins  96  connect  the  platform  13  and  the  support  11  in 
a  centered  position  and  when  fastened  restrict  hori- 
zontal  gliding  movement  between  the  platform  1  3  and 
the  support  11.  The  centering  lock  pins  96  pass 
through  centering  lock  holes  97  in  the  platform  13  and 
fasten  into  centering  lock  pin  channels  98  in  the  sup- 
port  11  .  The  centering  lock  pins  96  are  fastened  while 
diagnostic  device  10  is  moved  around  and  positioned 
under  the  tire  of  a  vehicle  and  while  the  vehicle  is  low- 
ered  upon  diagnostic  device  10.  This  allows  the  diag- 
nostic  device  to  self  center  to  the  tires  of  the  vehicle. 
They  are  then  released  to  allow  the  platform  13  to 
glide  horizontally  over  the  support  11  as  the  appropri- 
ate  tire  is  cycled  upon  diagnostic  device  10. 

A  support  roller  lock  99  passes  through  the  rear 

axle  shaft  27  of  the  rear  support  roller  21  into  a  sup- 
port  roller  lock  channel  100;  when  it  is  in  locking  pos- 
ition,  it  restricts  the  rear  support  roller  21  from  rotat- 
ing.  The  support  roller  lock  99  restricts  the  rear  sup- 

5  port  roller  21  from  rotating  and  provides  enough  trac- 
tion  for  the  tire  to  not  rotate  upon  the  diagnostic  de- 
vice  10.  For  some  testing  operations  it  may  be  desir- 
able  to  have  a  wheel  not  move  (such  as  in  testing  dif- 
ferentials  or  individual  wheels).  For  those  tests,  the 

10  support  roller  lock  99  is  inserted  to  lock  that  particular 
wheel.  A  safety  feature  of  the  support  roller  lock  99  is 
that  it  cannot  be  inserted  while  a  wheel  is  cycling.  In 
most  operations  of  diagnostic  device  10,  support  roll- 
er  lock  99  is  removed  from  diagnostic  device  1  0  so  as 

15  to  allow  rear  support  roller  21  to  spin  freely.  The  sup- 
port  roller  lock  99  allows  an  operator  to  study  the  mo- 
tion  of  a  pre-selected  wheel  individually.  By  locking 
one  support  roller,  the  vehicle's  differential  is  forced 
to  drive  the  opposite  tire.  Only  one  support  roller  lock 

20  99  is  supplied  per  set  of  diagnostic  devices  to  hinder 
an  operator  from  locking  support  rollers  for  both 
wheels  of  the  same  axle  simultaneously.  However, 
even  if  an  operator  did  lock  both  support  rollers  for 
both  wheels  of  the  same  axle,  the  tires  would  slip  on 

25  the  Delrin  plastic  of  the  support  rollers  due  to  the  Del- 
rin  plastic's  low  friction  characteristics. 

An  alternate,  preferred  embodiment  of  the  inven- 
tion  is  shown  in  FIGS.  6-8.  In  describing  this  embodi- 
ment,  those  components  which  are  similar  to  the 

30  components  of  the  first  embodiment  will  be  designat- 
ed  by  the  assigned  number  of  the  first  embodiment 
plus  one  hundred,  i.e.,  the  device  will  be  designated 
as  110  rather  than  10,  etc. 

Turning  first  to  FIGS.  6  and  7,  the  diagnostic  de- 
35  vice  110  includes  a  support  111  which  has  a  horizontal 

upper  surface  or  plate  112  and  downwardly  extending 
side  walls  21  0.  So  that  the  support  111  may  be  moved 
along  a  floor  and  properly  positioned  under  the  vehi- 
cle,  the  support  111  is  provided  with  conventional 

40  spring  loaded  casters  132,  rather  than  the  foot  bear- 
ings  32  of  the  embodiment  in  FIGS.  1-4.  In  this  way, 
the  support  111,  and  consequently  the  device  110 
may  be  moved  along  a  floor  when  the  weight  of  the 
vehicle  is  not  placed  on  the  device  110.  When  the 

45  weight  of  the  vehicle  is  placed  on  the  device  110,  the 
spring  loaded  casters  132  will  retract  to  the  position 
shown  in  FIGS.  6  and  7  so  that  the  lower  surfaces  of 
the  downwardly  extending  side  walls  210  will  contact 
the  floor  and  prevent  the  support  111,  and  conse- 

50  quently  the  device  110  from  further  movement. 
In  a  manner  similar  to  that  described  in  connec- 

tion  with  the  first  embodiment,  the  platform  113  is 
supported  on  the  support  111  by  glide  bearings  130 
mounted  to  the  lower  of  the  platform  113.  In  this  way, 

55  the  glide  bearings  130,  which  include  ball  bearings 
131,  permit  the  platform  113  to  glide  horizontally  in 
any  direction  along  the  upper  surface  of  the  support 
111.  In  order  to  limit  the  distance  that  the  platform  113 
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may  travel  relative  to  the  support  111,  a  range  restric- 
tor  181  is  mounted  to  the  lower  surface  115  of  the 
platform  113.  The  range  restrictor  181  may  be  mount- 
ed  to  the  platform  113  by  any  suitable  means,  such  as 
the  lip  82  and  bolts  83  shown  in  the  embodiment  of 
FIG.  2  orwelds  as  shown  in  FIGS.  6  and  7.  The  down- 
wardly  extending  side  walls  of  the  range  restrictor  181 
are  received  in  a  central  inner  opening  180  in  the  up- 
per  horizontal  plate  1  12  ofthe  support  111.  Inthis  way, 
the  horizontal  gliding  movement  of  the  platform  113 
will  be  arrested  when  the  range  restrictor  181  moving 
within  the  central  opening  1  80  contacts  the  upper  hor- 
izontal  plate  112  ofthe  support  111. 

In  order  to  prevent  debris  or  other  items  from  in- 
terfering  with  the  movement  of  the  glide  bearings  130 
along  the  upper  horizontal  plate  112,  an  exterior  hous- 
ing  116  is  affixed  to  the  upperside  ofthe  platform  113. 
The  horizontal  upper  surface  and  depending  side 
walls  ofthe  exterior  housing  116  prevent  debris  and 
other  items  from  entering  the  area  between  the  plat- 
form  113  and  the  upper  horizontal  plate  112.  Addition- 
ally,  the  exterior  housing  116  gives  the  unit  a  clean  ap- 
pearance. 

So  that  the  device  110  may  be  easily  moved 
along  the  floor  and  properly  positioned  under  the  ve- 
hicle  as  described  in  connection  with  the  first  embodi- 
ment,  the  platform  113  may  be  centered  on  the  sup- 
port  111  and  locked  in  position  by  two  centering  lock 
pins  1  96,  as  shown  in  FIG.  6.  The  lock  pins  1  96  extend 
through  holes  197  in  the  platform  113  and  fasten  into 
centering  lock  pin  channels  198  in  the  support  111,  as 
shown. 

To  further  assist  an  operator  in  maneuvering  and 
properly  positioning  the  device  110,  a  handle  141  is 
provided,  as  shown  in  FIG.  7.  The  handle  141  may  be 
easily  assembled  into  openings  211  in  the  front  reten- 
tion  bracket  140,  which  is  secured  to  the  platform  113 
at  the  front  ofthe  device  110.  Once  the  device  110  is 
positioned,  the  handle  141  may  be  removed  to  elim- 
inate  the  possibility  of  tripping  the  operator  or  other 
people  in  the  shop  area. 

In  order  to  rotatably  support  a  tire  on  the  device 
110,  front  and  rear  support  rollers  120,  121,  which 
may  be  made  of  materials  such  as  steel  or  Delrin  plas- 
tic,  as  described  in  the  first  embodiment,  are  mounted 
for  rotation  on  the  platform  113.  The  rollers  120,  121 
are  coupled  to  the  platform  113  by  support  brackets 
212,  214.  The  support  brackets  212,  214  may  be  gen- 
erally  L-shaped  and  secured  to  the  platform  by  any 
suitable  means  such  as  bolts  (not  shown)  extending 
through  the  base  of  the  bracket  212,  214  and  the  plat- 
form  113  or  by  welding,  as  shown  in  FIGS.  6-8.  Be- 
cause  one  end  of  each  roller  120,  121  is  supported  in 
the  L-shaped  support  bracket  212,  and  the  opposite 
end  of  each  roller  120,  121  is  supported  in  the  other 
L-shaped  support  bracket  214,  the  support  brackets 
212,  214  will  maintain  the  rollers  120,  121  in  substan- 
tially  parallel  positions  to  ensure  proper  operation  of 

the  device  110. 
In  order  to  further  support  the  rollers  120,  121, 

and  therefore  the  weight  of  the  vehicle,  rigid  support 
braces  216  are  assembled  into  openings  in  the  verti- 

5  cally  extending  portion  of  the  support  brackets  212, 
214  and  are  secured  to  the  brackets  212,  214  by  way 
of  bolts  218  or  other  suitable  means.  In  this  way,  the 
axle  shafts  126,  127  of  the  front  and  rear  support  roll- 
ers  120,  121  are  rotatably  supported  in  a  central 

10  opening  extending  through  the  rigid  support  braces 
216.  In  the  embodiment  illustrated  in  FIGS.  6-8,  the 
support  rollers  120,  121  are  spaced  away  from  the  ex- 
terior  housing  116.  In  this  way,  rocks  or  other  debris 
will  not  wedge  between  the  support  rollers  120,  121 

15  and  the  housing  116  and  marthe  surface  ofthe  rollers 
120,  121. 

In  order  to  restrict  the  rear  support  roller  121  from 
rotating,  a  support  roller  lock  199,  as  shown  in  FIG. 
7,  may  be  assembled  through  the  rear  axle  shaft  127 

20  ofthe  rear  support  roller  121  and  into  a  support  roller 
lock  channel  200  provided  in  the  platform  113.  In  this 
way,  the  support  roller  lock  1  99  prevents  the  rear  sup- 
port  roller  121  from  rotating,  and  the  stationary  sup- 
port  roller  121  provides  sufficient  traction  to  prevent 

25  a  supported  tire  from  rotating  upon  the  device  110. 
Consequently,  the  device  110  may  be  used  to  study 
the  motion  of  a  preselected  wheel  individually,  as  de- 
scribed  in  connection  with  the  first  embodiment.  Sim- 
ilarly,  if  the  rollers  121  of  devices  110  supporting  both 

30  wheels  of  an  axle  are  locked,  the  tires  will  slip  on  the 
Delrin  plastic  of  the  support  rollers  due  to  the  low  fric- 
tion  characteristics  of  Delrin  plastic. 

In  order  to  inhibit  a  vehicle  from  running  forward 
off  of  the  diagnostic  device  110  or  throwing  the  device 

35  110  from  under  the  tire  in  case  of  tipping  or  locking  of 
the  diagnostic  device  110  or  its  components,  the  in- 
vention  provides  a  front  centre  retention  roller  143, 
similar  to  the  front  centre  retention  roller  43  ofthe  first 
embodiment.  The  front  centre  retention  roller  143  is 

40  rotatably  connected  to  the  front  retention  roller  axle 
148  by  way  of  bearings  (not  shown  in  FIGS.  6-8).  The 
axle  148  is  assembled  in  the  front  retention  bracket 
140  and  may  be  secured  by  snap  rings  220  or  other 
similar  devices. 

45  In  order  to  assist  in  centering  a  tire  on  the  support 
rollers  120,  121  and  to  restrict  a  tire  from  laterally 
walking  off  of  the  support  rollers  120,  121  orfrom  con- 
tacting  any  ofthe  obstructions  on  the  top  ofthe  diag- 
nostic  device  110  during  operation,  the  invention  pro- 

50  vides  front  offset  casters  156,  157  and  rear  offset 
casters  222,  224.  Each  caster  156,  157,  222,  224  in- 
cludes  a  wheel  158,  159,  226,  228  which  is  rotatably 
connected  by  a  center  axle  160,  161,  230,  232  to  a 
caster  housing  162,  163,  234,  236.  It  is  preferable  that 

55  the  face  ofthe  wheels  158,  159,  226,  228  be  rounded 
in  order  to  ensure  better  contact  with  the  tire,  and 
therefore  more  effective  operation  ofthe  casters  156, 
157,  222,  224.  While  the  wheels  158,  159,  226,  228 
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may  have  an  alternate  base  curvature,  a  0.025  inch 
radius  of  curvature  has  been  found  to  result  in  effec- 
tive  operation  ofthe  casters  156,  157,  222,  224. 

In  order  to  position  the  casters  156,  157,  222,  224 
along  the  side  walls  of  the  tire  in  this  embodiment  of 
the  invention,  yokes  240,  242  are  provided  along  op- 
posite  sides  of  the  tire.  Although  the  yokes  240,  242 
may  be  made  of  a  number  of  materials,  in  the  embodi- 
ment  shown  in  FIGS.  6-8,  the  yokes  240,  242  are 
made  of  stamped  steel.  The  casters  156,  157,  222, 
224  are  rotatably  connected  to  the  yokes  240,  242  by 
way  of  offset  axles  164,  165,  244,  246,  the  center 
axes  ofthe  offset  axles  164,  165,  244,  246  being  off- 
set  from  the  center  axes  of  the  center  axles  160,  161, 
230,  232  ofthe  wheels  158,  159,  226,  228.  The  yokes 
240,  242  are  supported  by  yoke  supports  250,  252, 
which  are  disposed  along  the  inside  surfaces  of  the 
L-shaped  support  brackets  212,  214,  as  best  shown 
in  FIG.  8.  The  yoke  supports  250,  252  may  be  fabri- 
cated  from  any  suitable  materials;  in  this  embodi- 
ment,  the  yoke  supports  250,  252  are  metal  castings. 
The  yokes  240,  242  may  be  secured  to  the  yoke  sup- 
ports  250,  252  by  any  suitable  means  such  as  bolts, 
or  by  welding. 

So  that  the  device  110  may  be  used  for  tires  hav- 
ing  a  wide  range  of  widths,  the  distance  between  the 
front  casters  156,  157  and  the  distance  between  the 
rear  casters  222,  224,  may  be  adjusted.  While  means 
may  be  provided  to  individually  adjust  the  location  of 
each  caster  156,  157,  222,  224,  in  the  embodiment 
shown  in  FIGS.  6-8,  the  distance  between  the  yokes 
240,  242  may  be  easily  adjusted  in  order  to  simulta- 
neously  adjust  the  distance  between  the  front  casters 
156,  157,  and  the  distance  between  the  rear  casters 
222,  224.  The  yoke  supports  250,  252  are  disposed 
for  axial  movement  along  a  threaded  shaft  1  53  and  an 
alignment  shaft  1  52  in  a  similar  manner  to  that  descri- 
bed  in  connection  with  the  first  embodiment.  The 
alignment  shaft  152  extends  through  bores  in  the 
yoke  supports  250,  252  and  is  secured  to  the  support 
brackets  212,  214  by  way  of  a  bolt  254.  So  that  the 
yoke  supports  250,  252  will  slide  axially  along  the 
alignment  shaft  152,  the  yoke  supports  250,  252  are 
provided  with  shaft  bearings  similar  to  the  bearings 
73  illustrated  in  the  embodiment  shown  in  FIG.  2. 

The  threaded  shaft  153  extends  through  match- 
ing  threaded  bores  in  the  yoke  supports  250,  252  and 
shaft  bearings  169  disposed  in  the  support  brackets 
212,  214.  Side  adjustment  hexheads  170,  171  are  se- 
cured  to  the  ends  ofthe  threaded  shaft  1  53  so  that  ro- 
tation  of  either  hexhead  170,  171  by  a  wrench  or  other 
suitable  device  will  rotate  the  shaft  153  with  respect 
to  the  yoke  supports  250,  252  and  the  support  brack- 
ets  212,  214.  Consequently,  rotation  of  either  hex- 
head  170,  171  will  cause  the  yoke  supports  250,  252 
to  move  axially  along  threaded  shaft  224  and  the 
alignment  shaft  226. 

So  that  the  yoke  supports  250,  252  and  therefore 

the  casters  1  56,  1  57,  222,  224  slide  an  equal  distance 
toward  or  away  from  each  other  as  the  threaded  shaft 
153  rotates,  the  shaft  153  is  provided  with  opposing 
threads.  In  this  way,  the  casters  156,  157,  222,  224 

5  may  be  easily  adjusted  to  center  the  tire  on  the  sup- 
port  rollers  120,  121  or  to  exert  a  force  on  the  side- 
walls  ofthe  tire. 

In  order  to  ensure  the  most  effective  operation  of 
the  device  110,  the  front  and  rear  casters  156,  157, 

10  222,  224,  may  have  different  positions  relative  to  the 
tire.  In  this  way,  the  device  110  may  be  tailored  to  test 
different  types  of  tires  with  different  profile,  curva- 
ture,  or  flex.  It  has  been  determined  that  for  most 
types  of  testing,  the  device  110  operates  most  effec- 

15  tively  when  the  front  casters  156,  157  are  angled  in 
toward  the  tire,  and  the  rear  casters  222,  224  are  an- 
gled  out  away  from  the  tire.  Further,  the  front  casters 
156,  157  may  be  disposed  slightly  closer  to  the  tire 
than  the  rear  casters  222,  224. 

20  The  positioning  ofthe  casters  156,  157,  222,  224 
to  provide  optimum  trailing  operation  may  be  accom- 
plished  using  a  number  of  methods  or  combinations 
of  methods.  For  example,  both  the  yokes  240,  242 
and  the  yoke  supports  250,  252  may  be  designed  to 

25  achieve  desired  angles.  In  the  embodiment  shown  in 
FIGS.  6-8,  the  yoke  supports  250,  252  are  designed 
to  angle  the  yokes  240,  242  away  from  the  tire  at  ap- 
proximately  5.0°  from  a  vertical  plane  perpendicular 
to  the  axes  of  the  support  rollers  120,  121  .  It  will  be 

30  appreciated  that  the  yokes  240,  242  could  be  angled 
toward  or  away  from  the  tire  on  the  order  of  0-15° 
from  vertical.  Further,  the  front  arms  of  the  yokes 
240,  242  are  angled  toward  the  tire  and  the  rear  arms 
of  the  yokes  240,  242  are  angled  away  from  the  tire. 

35  It  has  been  determined  that  for  most  types  of  testing 
of  normal  passenger  car  tires,  it  is  desirable  to  angle 
the  front  arms  in  toward  the  tire  approximately  7.5°, 
and  the  rear  arms  away  from  the  tire  approximately 
7.5°.  It  will  be  appreciated  by  one  skilled  in  the  art  that 

40  the  yokes  240,  242  and  yoke  supports  250,  252  could 
be  of  alternate  designs  to  achieve  a  desired  caster 
156,  157,  224,  226  relationship  to  the  tire. 

The  yokes  240,  242  are  angled  such  that  the  front 
casters  156,  157  are  disposed  slightly  closer  to  the 

45  tire  than  the  rear  casters  222,  224.  In  the  preferred 
embodiment  ofthe  invention  shown  in  FIGS.  6-8,  the 
front  casters  156,  157  are  disposed  about  one-half 
inch  closer  to  the  tire  than  the  rear  casters  222,  224. 
It  has  been  determined  that  the  device  110  operates 

so  most  effectively  when  this  differential  is  on  the  order 
of  1/8  to  1/2-inch  with  the  minimum  spacing  being  de- 
pendent  on  the  irregularity  ofthe  tire. 

Under  normal  operation,  when  the  tire  is  cycled 
in  a  forward  direction,  the  rear  wheels  226,  228  will 

55  not  generally  contact  the  tire.  However,  because  the 
rear  wheels  226,  228  are  disposed  relatively  close  to 
the  tire,  if  the  tire  is  cycled  in  the  reverse  rotation,  the 
wheels  226,  228  will  prevent  the  tire  from  cocking  at 

7 
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an  angle  on  the  support  rollers  1  20,  1  21  ,  and  from  be- 
ing  damaged  by  contacting  the  support  brackets  212, 
214.  Further,  the  rear  wheels  226,  228  help  to  center 
the  tire  on  the  support  rollers  120,  121  and  maintain 
parallel  contact  on  the  rollers  120,  121  to  ensure  prop- 
er  operation  ofthe  diagnostic  device  110  when  the  tire 
cycles  in  a  reverse  direction.  Consequently,  the  rela- 
tive  position  ofthe  rear  wheels  226,  228  to  the  tire  will 
permit  testing  of  the  vehicle  when  operated  in  re- 
verse. 

FIG.  9  shows  a  height  matching  block  260  which 
may  be  used  in  conjunction  with  the  either  of  diagnos- 
tic  devices  10  or  110.  The  block  260  has  inclined  sur- 
faces  262  and  264.  The  inclined  surfaces  260  and  262 
are  designed  so  that  the  tire  of  a  vehicle  will  be  the 
same  height  off  the  ground  as  if  it  were  placed  on  di- 
agnostic  device  10  (i.e.,  with  spring  loaded  bearings 
33  retracted  and  lower  surfaces  34  of  foot  bearings  32 
touching  the  ground  in  the  first  embodiment  shown  in 
FIGS.  1-5,  or,  alternately,  on  device  110  with  the 
spring  loaded  casters  132  retracted  and  the  down- 
wardly  extending  sidewalls  210  of  the  support  111 
touching  the  ground  in  the  second  embodiment 
shown  in  FIGS.  6-8).  To  provide  for  normal  operating 
angles,  each  tire  of  a  vehicle  should  rest  upon  a  diag- 
nostic  device  10,  110,  a  height  matching  block  260  or 
other  suitable  means  to  maintain  all  ofthe  tires  in  sub- 
stantially  the  same  plane. 

In  use  of  the  diagnostic  device  of  the  instant  in- 
vention,  a  vehicle  is  first  raised  on  a  hoist.  Although 
devices  may  be  positioned  under  one  or  all  of  the  tires 
so  long  as  the  remaining  tires  are  supported  on  height 
matching  blocks,  generally  two  diagnostic  devices 
are  placed  under  the  tires  of  one  axle  of  a  vehicle  and 
two  height  matching  blocks  are  placed  under  the  tires 
of  the  other  axle  of  the  vehicle.  The  diagnostic  devic- 
es  have  their  centering  lock  pins  inserted  so  that  the 
platform  is  locked  to  the  support  and  the  lock  pins  are 
inserted  in  the  side  of  the  diagnostic  device  on  the 
outside  of  the  vehicle.  The  support  roller  lock  is  re- 
moved  to  allow  the  self-centering  action  of  the  diag- 
nostic  device.  The  side  assemblies  supporting  the 
offset  casters  are  tightened  so  they  are  close  to  the 
tires  to  align  the  diagnostic  device  so  that  the  tire  is 
centered  within  the  diagnostic  device.  The  vehicle  is 
then  slowly  lowered  onto  the  diagnostic  devices  and 
the  height  matching  blocks.  The  height  matching 
blocks  are  centered  manually,  while  the  diagnostic 
devices  center  themselves  as  the  weight  of  the  vehi- 
cle  is  placed  on  the  unit.  This  is  accomplished  by 
spring  loaded  supports  (spring  loaded  bearings  33  in 
the  first  embodiment  shown  in  FIGS.  1  -5;  spring  load- 
ed  casters  132  in  the  second  embodiment  shown  in 
FIGS.  6-8)  allowing  the  diagnostic  device  to  move 
along  the  floor  as  the  spring  loaded  supports  are  be- 
ing  withdrawn  into  their  housings.  When  the  weight  of 
the  vehicle  overcomes  the  spring  force,  the  foot  bear- 
ing  lower  surfaces  in  the  first  embodiment,  or  the 

housings  of  the  spring-loaded  support  in  the  second 
embodiment  contact  the  ground  to  provide  a  firm  foot- 
ing.  The  side  assemblies  are  then  backed  away  from 
the  tires  to  that  the  casters  do  not  contact  the  tires  for 

5  most  applications  and  the  centering  lock  pins  are  re- 
moved  from  both  diagnostic  devices. 

If  only  one  wheel  is  to  be  cycled,  then  the  support 
roller  lock  is  inserted.  The  wheels  of  the  vehicle 
placed  on  the  diagnostic  devices  can  then  be  cycled 

10  or  steered  as  desired.  The  tires  are  cycled  for  a  period 
of  time  in  order  to  bring  the  tires  up  to  a  normal  oper- 
ating  temperature  because  the  tires  behave  differ- 
ently  if  cool.  The  vehicle  can  then  be  tested  at  its  full 
range  of  speeds  up  to  the  highest  speed  of  the  vehi- 

15  cle.  Many  ofthe  tests  require  highway  speeds  of  forty 
to  eighty  miles  per  hour. 

It  has  been  found  that  a  device  constructed  in  ac- 
cordance  with  the  instant  invention  can  be  used  to 
test  for  the  following  problems  in  a  vehicle: 

20  I.  TIRES 
A.  Lateral  Run-Out 
B.  Radial  Run-Out 

1.  side  wall  stiffness  variation 
C.  Tire  Noise 

25  D.  Conicity 
E.  Camber  Pull 
F.  Belt  Separation 

II.  WHEELS 
A.  Lateral  Run-Out 

30  B.  Radial  Run-Out 
C.  Vibration 
D.  Noise 

1  .  Lug  Bolts 
2.  Hub  Caps 

35  3.  Wheel 
III.  STEERING  (Front  Wheel  Drive) 

A.  Looseness 
B.  Non-Free  Flowing  Pull 
C.  Wander 

40  D.  Cornering  Return 
IV.  FRONT  DRIVE  AXLES 

A.  Constant  Velocity  Joints 
1.  Inner 
2.  Outer 

45  3.  Boots 
4.  Noise 

B.  Wheel  Bearings 
1.  Noise 
2.  Vibration 

50  V.  PROPELLER  (Drive  Shaft)  REAR  DRIVE 
A.  Drive  Line  Vibration 
B.  Noise 
C.  Looseness 
D.  Center  Carrier  Bearings 

55  E.  U-Joints 
VI.  FINAL  DRIVE  (Differential) 

A.  Pinion  Noise 
1.  Bearings 

8 
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2.  Looseness 
B.  Ring  Gear 

1  .  Noise 
2.  Looseness 

C.  Carrier  Side  Bearing 
1  .  Noise 
2.  Looseness 
3.  Spider  Gears 

D.  Rear  Axle  Shaft 
1.  Bearing 
2.  Run-Out 

VII.  FRONT  SUSPENSION 
A.  Upper  Control  Arm  Bushings 
B.  Lower  Control  Arm  Bushings 
C.  Strut  Rod  Bushings 
D.  Springs 

VIII.  BRAKES 
A.  Emergency 
B.  Automatic  Braking  System 
C.  Noise 

IX.  CLUTCH 
A.  Chatter 
B.  Vibration 

X.  MANUAL  TRANSMISSION 
A.  Noise 
B.  Vibration 

XI.  AUTOMATIC  TRANSMISSION 
A.  Noise 
B.  Vibration 
C.  Torque  Converter  Lock  Up 

XII.  ENGINE 
A.  Noise 
B.  Accessory  Drive 
C.  Vehicle  Computer  Controls 
D.  Vibrations 
E.  Exhaust 

1  .  Noise 
2.  Vibration 

During  use  ofthe  device  ofthe  instant  invention, 
problems  or  defects  in  the  tire  or  wheel  or  chassis 
components  can  be  detected  visually,  audibly  and  by 
touch.  In  observation  of  a  problem  an  operator  can  sy- 
chronize  the  noise  with  the  movement  which  can  be 
observed  both  visually  and  through  sensing  move- 
ment.  This  is  an  advantage  over  dynamometers  which 
have  large  hollow  drums  which  generate  levels  of 
sound  which  mask  the  sounds  of  the  tire  or  chassis 
problem.  An  operator  can  use  a  sound  level  meter  by 
holding  it  near  to  a  problem  tire  and  the  needle  will  in- 
dicate  a  noise  vibration  as  the  irregular  portion  ofthe 
tire  contacts  the  support  roller.  This  technique  is  use- 
ful  at  very  low  speeds  of  tire  cycling  to  detect  belt  sep- 
aration  or  tread  irregularity. 

During  the  testing  of  many  tire  and  chassis  prob- 
lems,  movement  ofthe  platform  may  indicate  certain 
types  of  problems.  For  example,  for  a  tire  that  is  radi- 
ally  out  of  round,  the  platform  moves  front  to  back  re- 
peatedly.  For  a  tire  that  is  laterally  out  of  round,  the 
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platform  moves  side  to  side  repeatedly.  For  problems 
which  occur  only  at  certain  speeds  the  wheel  can  be 
driven  at  precisely  that  speed  in  order  to  observe  the 
problem  and  determine  the  cause. 

5  The  response  of  a  vehicle  to  road  inputs  may  be 
simulated  by  a  number  of  methods.  For  example,  the 
tire  may  be  easily  modified  by  attachment  of  a  cable 
across  the  tread  of  the  tire  to  yield  a  repetitive  input 
as  the  tire  cycles.  Alternately,  the  surface  of  one  or 

10  both  of  the  parallel  support  rollers  may  provide  a  pre- 
dictable  input  to  the  tire.  For  example,  the  surface  of 
the  roller  may  be  irregular  or  the  roller  may  not  be  per- 
fectly  round.  In  this  way,  the  roller  may  simulate  vari- 
ous  types  of  roads  to  duplicate  a  problem. 

15  The  diagnostic  device  allows  an  operator  to  pre- 
determine  the  operating  angles  desired.  The  diagnos- 
tic  device  absorbs  the  forces  generated  by  a  cycling 
and  turning  wheel,  the  vehicle  can  be  left  on  a  hoist 
with  all  or  part  ofthe  vehicle's  weight  on  the  diagnos- 

20  tic  device.  That  will  simulate  normal  or  unweighed 
road  conditions.  The  diagnostic  device  allows  for 
steering  applications  with  the  vehicle  maintaining  its 
proper  operating  angles.  Chassis  dynamometers  in 
which  both  wheels  of  a  vehicle  axle  are  supported  on 

25  fixed  parallel  rollers  are  inappropriate  for  steering  ap- 
plications. 

The  free  floating  platform  allows  a  separate  unit 
to  absorb  forces  for  each  individual  wheel.  In  cycling 
or  turning  applications  which  otherwise  would  redir- 

30  ect  forces  caused  by  resistance  of  the  tires  or  other 
defects  in  the  mechanics  or  chassis  of  the  vehicle 
back  to  the  vehicle,  the  movement  is  transferred  to 
the  diagnostic  devices  with  virtually  no  resistance  of 
the  diagnostic  device  itself.  Since  the  support  rollers 

35  are  on  the  floating  platform,  the  support  rollers  adjust 
to  the  tires  instead  of  the  vehicle  moving  to  adjust  to 
the  support  rollers.  Thus,  as  the  tire  is  placed  on  the 
device  and  rotated,  the  support  rollers  and  the  float- 
ing  platform  will  adjust  so  that  the  tire  will  locate  with 

40  its  center  of  gravity  at  the  lowest  position  relative  to 
the  platform  and  reach  a  dynamic  equilibrium.  The 
combination  ofthe  platform  and  the  support  creates 
a  floating  field  under  the  support  rollers  which  allows 
the  configuration  of  a  tire  and  the  gravitational  pull  on 

45  the  vehicle  to  move  the  support  rollers  in  such  a  way 
that  virtually  no  forces  are  transferred  to  the  vehicle 
and  which  allow  the  vehicle  to  remain  stationary  no 
matter  what  position  the  tires  are  in.  Of  course,  the 
vehicle  may  vibrate,  bounce,  or  sway  as  a  vehicle 

so  does  upon  a  road  surface,  but  the  vehicle  will  not  tend 
to  move  sideways  or  forwards  or  backwards  off  the  di- 
agnostic  devices. 

When  it  is  desired  to  cycle  a  non-drive  tire,  the  op- 
erator  may  cycle  it  by  hand  or  by  any  type  of  drive 

55  mechanism.  It  will  be  appreciated  by  those  skilled  in 
the  art  that  the  tire  may  be  cycled  directly,  or  one  or 
both  of  the  support  rollers  may  be  cycled  in  order  to 
cycle  the  tire.  For  example,  the  drive  mechanism  can 

9 
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include  a  driven  roller  which  contacts  the  tire  tread  di- 
rectly  to  cycle  the  tire.  The  placement  of  the  drive 
force  other  than  through  the  support  rollers  ofthe  in- 
vention,  allows  the  support  rollers  to  remain  free- 
spinning  and  prevents  the  support  rollers  from  lock-  5 
ing  up  and  creating  a  friction  base  for  the  tires  to  grab. 
This  inhibits  the  vehicle  from  leaving  the  diagnostic 
device.  Additionally,  using  a  low  friction  material  for 
the  support  roller  causes  the  wheel  to  slide  over  two 
locked  support  rollers.  10 

It  will  be  appreciated  that  the  device  may  be  util- 
ized  in  testing  a  wide  range  of  vehicles.  For  example, 
four-wheel  drive  and  four-wheel  steerable  vehicles 
may  be  tested  by  supporting  each  ofthe  four  wheels 
on  a  diagnostic  device.  In  this  application,  no  height  15 
matching  blocks  are  utilized. 

Further,  the  device  may  be  used  to  test  tandem 
axle  and  dual-wheel  vehicles,  as  shown  schematical- 
ly  in  FIGS.  1  0-1  3.  It  will  be  appreciated  that  the  sche- 
matic  figures  do  not  include  all  of  the  components  20 
contemplated,  only  those  necessary  to  relate  these 
alternate  embodiments  to  those  discussed  above. 

In  dual-wheel  vehicles,  a  single  axle  is  provided 
with  the  two  wheels  at  each  end.  In  testing  dual-wheel 
vehicles,  each  wheel  may  be  supported  on  a  separate  25 
device  or  both  wheels  on  an  end  of  the  axle  may  be 
supported  on  a  single  device  having  a  single  pair  of 
support  rollers.  As  shown  in  FIG.  1  0,  the  tires  may  be 
supported  on  a  single  pair  of  support  rollers  320  that 
are  rotatably  supported  on  the  platform  313.  The  plat-  30 
form  313  is  glideably  supported  on  the  support  311  by 
glide  bearings  330.  The  support  311  is  supported  on 
the  ground  by  casters  or  other  suitable  devices  332. 
The  embodiment  illustrated  shows  a  front  centre  re- 
tention  roller  343,  which  is  rotatably  supported  on  the  35 
platform  313  by  the  front  retention  bracket  340.  Front 
and  rear  side  retention  rollers  356,  322  are  disposed 
along  the  side  of  the  first  tire  by  yoke  341  .  Front  and 
rearside  retention  rollers  357,  324  are  disposed  along 
the  opposite  side  of  the  second  tire  by  yoke  342.  In  40 
this  way,  the  front  and  rear  side  retention  rollers  356, 
357,  322,  324  prevent  the  pair  of  tires  from  traveling 
off  of  the  rollers  320. 

Alternately,  as  shown  in  FIG.  11,  a  single  device 
410  may  be  provided  with  two  sets  of  support  rollers  45 
420,  420a  supported  on  two  platforms  413,  413a  to 
support  dual  wheels.  The  platforms  413,  413a  are  in- 
dependently  glideably  coupled  by  glide  bearings  430, 
430a  to  a  single  support  411  .  A  single  front  centre  re- 
tention  roller  443  and  pairs  of  front  and  rear  side  re-  50 
tention  rollers  456,  457,  422,  424  are  disposed  along 
one  wheel  in  the  embodiment  shown,  although  it  will 
be  appreciated  that  the  other  wheel  could  likewise  be 
provided  with  retention  rollers. 

In  tandem  axle  vehicles,  two  axles  are  disposed  55 
relatively  close  together.  In  a  manner  similar  to  that 
described  above,  the  tandem  axle  wheels  along  a 
side  ofthe  vehicle  may  be  supported  on  separate  de- 

vices,  or  on  a  single  device.  A  single  device  for  such 
testing  may  include  two  sets  of  support  rollers  which 
may  or  may  not  be  independently  glideably  coupled 
to  a  base  support. 

In  FIG.  12,  the  wheels  of  a  tandem  axle  vehicle 
are  supported  on  two  independently  glideably  cou- 
pled  platforms  51  3,  513a.  Each  wheel  is  supported  on 
a  pair  of  support  rollers  520,  521,  520a,  521a  which 
are  rotatably  coupled  to  platforms  513  and  513a,  re- 
spectively.  The  platforms  51  3,  51  3a  are  independent- 
ly  coupled  to  the  support  511  by  glide  bearings  530, 
530a.  In  this  embodiment,  only  the  front  platform  513 
is  provided  with  a  front  centre  retention  roller  543  and 
pairs  of  front  and  rear  side  retention  rollers  556,  522. 
Although  the  rear  platform  513a  could  likewise  be 
provided  with  retention  rollers,  the  retention  rollers 
543,  556,  522  coupled  to  the  front  platform  513  will 
prevent  the  vehicle  from  traveling  off  the  device  510. 

An  alternate  embodiment  of  the  invention  for  test- 
ing  tandem  axle  vehicles  is  shown  FIG.  13.  In  this  em- 
bodiment,  the  front  tire  is  supported  by  a  set  of  sup- 
port  rollers  620,  621  and  the  rear  tire  is  supported  by 
a  single  support  roller  620a,  which  is  parallel  to  the  set 
of  rollers  620,  621  .  In  this  way,  the  front  set  of  support 
rollers  620,  621  will  reach  dynamic  equilibrium  with 
the  supported  front  tire  to  prevent  the  vehicle  from 
traveling  off  of  the  device  61  0.  Consequently,  the  rear 
tire  will  be  adequately  supported  by  a  single  support 
roller  620a.  The  set  of  support  rollers  620,  621  and  the 
single  support  roller  620a  are  rotatably  supported  on 
a  single  platform  61  3.  In  the  embodiment  shown,  only 
the  front  tire  is  provided  with  front  and  side  retention 
rollers  643,  656,  622,  although  the  rear  wheel  could 
likewise  be  provided  with  retention  rollers. 

It  will  be  appreciated  that  the  invention  may  be 
utilized  in  similar  manners  to  test  vehicles  having 
dual-wheel  tandem  axles,  or  vehicles  having  three  or 
more  wheels  on  each  end  of  an  axle. 

Thus,  the  invention  provides  a  diagnostic  testing 
device  that  fully  satisfies  the  objects,  aims  and  ad- 
vantages  set  forth  above. 

Claims 

1.  A  vehicle  diagnostic  device  (10)  to  support  at 
least  one  tire,  the  diagnostic  device  including  a 
support  (11)  having  a  horizontal  upper  surface 
(12),  at  least  one  platform  (13)  and  at  least  one 
pair  of  tire  support  rollers  (20,21)  associated  with 
each  platform  (13)  having  substantially  horizontal 
parallel  axes,  said  support  rollers  being  rotatably 
supported  on  the  platform  for  rotation  about  said 
axes  such  that  the  support  rollers  provide  rolling 
surfaces  which  contact  the  tread  of  a  tire  and  al- 
low  the  tire  to  cycle  when  supported  on  the  sup- 
port  rollers,  characterised  in  that  the  diagnostic 
device  (10)  also  comprises: 

10 
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means  (30,31)  for  glideably  coupling  each 
platform  (1  3)  to  the  upper  surface  (1  2)  ofthe  sup- 
port  (11)  whereby  the  platform  (13)  is  permitted 
to  glide  horizontally  in  any  direction,  and 

means  (80,81)  for  limiting  the  distance  5 
which  the  platform  (11)  may  horizontally  glide  rel- 
ative  to  the  support  (13); 

whereby,  as  a  tire  is  cycled,  the  platform 
(13)  adjusts  relative  to  the  tire  and  the  support 
(11)  to  assume  a  dynamic  equilibrium.  10 

2.  A  vehicle  diagnostic  device  (10)  as  claimed  in 
claim  1  characterised  in  that  it  further  comprises: 

at  least  one  pair  of  front  side  retention  roll- 
ers  (54,55)  associated  with  a  pair  of  support  roll-  15 
ers  (20,21),  said  front  retention  rollers  (54,55)  di- 
posed  to  restrict  movement  ofthe  tire  laterally  rel- 
ative  to  the  support  rollers  (20,21),  and 

at  least  one  pair  of  rear  retention  rollers 
(92,93)  associated  with  a  pair  of  support  rollers  20 
(20,21)  said  rear  retention  rollers  (92,93)  dis- 
posed  to  restrict  movement  ofthe  tire  laterally  rel- 
ative  to  the  support  rollers  (20,21). 

3.  A  vehicle  diagnostic  device  (10)  as  claimed  in 
claim  2  characterised  in  that  the  device  also  com- 
prises  means  (53)  for  adjusting  the  distance  be- 
tween  the  front  side  retention  rollers  (54,55). 

4.  A  vehicle  diagnostic  device  (10)  as  claimed  in 
claim  3  characterised  in  that  the  device  also  com- 
prises  means  for  adjusting  the  distance  between 
the  rear  retention  rollers  (93,93). 

8.  A  diagnostic  device  (10)  as  claimed  in  claim  7 
characterised  in  that  the  device  also  comprises 
an  alignment  shaft  (152)  disposed  parallel  to  the 
threaded  shaft  (53),  said  alignment  shaft  (52)  be- 

ing  slideably  coupled  to  the  yoke  (240). 

9.  A  diagnostic  device  (10)  as  claimed  in  claim  5 
characterised  in  that  it  comprises  two  yokes 

5  (240,242)  disposed  on  either  side  of  the  tire  in 
substantially  vertical  planes,  one  front  side  reten- 
tion  roller  and  one  rear  retention  roller  being  dis- 
posed  on  each  yoke,  said  means  for  adjusting  the 
distance  between  the  front  retention  rollers  and 

10  said  means  for  adjusting  the  distance  between 
the  rear  retention  rollers  adjusting  the  positions  of 
both  yokes. 

10.  A  diagnostic  device  (10)  as  claimed  in  claim  9 
15  characterised  in  that  said  means  for  adjusting 

comprises  a  threaded  shaft  (53)  rotatably  cou- 
pled  to  said  yokes  (240,242),  said  threaded  shaft 
having  threads  along  one  end  that  are  the  reverse 
of  the  threads  along  the  opposite  end,  whereby 

20  rotation  of  the  threaded  shaft  (53)  adjusts  the 
position  ofthe  yokes  (240,242)  an  equal  distance 
either  toward  or  away  from  each  other. 

11.  A  diagnostic  device  (10)  as  claimed  in  claim  2 
25  characterised  in  that  each  front  side  retention 

roller  (54,55)  comprises  an  offset  caster  (56,59). 

12.  A  diagnostic  device  (10)  as  claimed  in  claim  2 
characterised  in  that  the  device  also  comprises  at 

30  least  one  front  centre  retention  roller  (43)  rotat- 
ably  coupled  to  the  platform  (13). 

13.  A  diagnostic  device  (10)  as  claimed  in  any  pre- 
ceding  claim  characterised  in  that  one  of  said 

35  support  rollers  comprise  an  axle  shaft  (27),  said 
axle  shaft  having  a  bore  (100)  extending  there- 
through  perpendicular  to  the  axis  ofthe  axle  shaft 
(27),  a  locking  pin  (99)  which  may  be  removably 
inserted  in  the  bore  so  as  to  restrict  movement  of 

40  the  support  roller. 

14.  A  diagnostic  device  (10)  as  claimed  in  any  pre- 
ceding  claim  characterised  in  that  said  means  for 
limiting  comprising  a  centre  opening  (80)  in  the 

45  support  (11),  and  an  extension  (81)  extending 
downward  from  the  lower  surface  of  the  platform 
(13)  into  said  centre  opening  (80)  ofthe  support 
(11),  whereby  the  distance  which  the  platform 
(13)  may  horizontally  glide  relative  to  the  support 

50  (11)  is  limited  when  the  extension  (81)  contacts 
the  support  (11). 

15.  A  diagnostic  device  (10)  as  claimed  in  any  pre- 
ceding  claim  characterised  in  that  the  device  fur- 

55  ther  comprises  bearings  (30,31)  disposed  be- 
tween  the  platform  (13)  and  the  support  (11). 

16.  A  diagnostic  device  (10)  as  claimed  in  any  pre- 

5.  A  diagnostic  device  (10)  as  claimed  in  claim  4  35 
characterised  in  that  the  device  also  comprises  at 
least  one  yoke  (240)  disposed  on  one  side  ofthe 
tire  in  a  substantially  vertical  plane,  one  front  side 
retention  roller  (1  58)  and  one  rear  rentention  roll- 
er  (226)  being  coupled  to  said  yoke  (240).  40 

6.  A  diagnostic  device  (10)  as  claimed  in  claim  5 
characterised  in  that  the  means  (53)  for  adjusting 
the  distance  between  the  front  side  retention  roll- 
ers  (54,55)  and  the  means  (53)  for  adjusting  the  45 
distance  between  the  rear  retention  rollers 
(92,93)  adjusts  the  position  of  the  yoke  (240). 

7.  A  diagnostic  device  (10)  as  claimed  in  claim  6 
characterised  in  that  said  means  for  adjusting  50 
comprise  a  threaded  shaft  (53)  rotatably  coupled 
to  said  yoke  (240)  whereby  rotation  ofthe  thread- 
ed  shaft  adjusts  the  position  ofthe  yoke  (240). 
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ceding  claim  characterised  in  that  the  device  fur- 
ther  comprises  a  rotatable  drive  means  coupled 
to  said  platform  (13),  said  drive  means  being  ca- 
pable  of  cycling  said  tire. 

17.  A  diagnostic  device  (10)  as  claimed  in  any  pre- 
ceding  claim  characterised  in  that  the  device  fur- 
ther  comprises  at  least  two  centering  lock  pins 
(96)  said  lock  pins  capable  of  locking  the  platform 
(13)  and  the  support  (11)  together. 

18.  A  diagnostic  device  (10)  as  claimed  in  any  pre- 
ceding  claim  characterised  in  that  the  device  fur- 
ther  comprises  means  (30,32,41)  for  moving  the 
support  (11)  in  substantially  any  horizontal  direc- 
tion  when  the  weight  ofthe  vehicle  is  not  exerted 
on  the  device  (1  0),  and  means  (30,32)  for  restrict- 
ing  the  movement  of  the  support  (11)  when  the 
weight  of  a  vehicle  is  placed  on  the  device  (10). 

19.  A  diagnostic  device  (10)  as  claimed  in  claim  18 
characterised  in  that  said  means  (30,32,41)  for 
moving  comprises  spring  loaded  casters  (30,32), 
said  casters  (30,32)  extending  to  allow  move- 
ment  ofthe  support  (11)  when  weight  is  not  exert- 
ed  on  the  device  (1  0),  and  said  casters  (30,32)  re- 
tracting  when  weight  is  exerted  on  the  device  (1  0) 
such  that  the  support  (11)  will  not  move. 

20.  A  diagnostic  device  (10)  as  claimed  in  any  pre- 
ceding  claim  characterised  in  that  the  axes  ofthe 
support  rollers  (20,21)  remain  substantially  per- 
pendicular  to  the  tire  as  it  turns  whereby  the  tire 
can  be  steered  while  cycling  without  travelling  off 
the  support  rollers  (20,21). 

21.  A  diagnostic  device  (10)  as  claimed  in  any  pre- 
ceding  claim  characterised  in  that  the  device 
comprises  two  platforms  (13),  and  two  pairs  of 
tire  support  rollers  (20,21). 

22.  A  diagnostic  device  (10)  as  claimed  in  any  pre- 
ceding  claim  characterised  in  that  the  device 
comprises  two  pairs  of  support  rollers  (20,21). 

Patentanspruche 

1.  Fahrzeugdiagnosevorrichtung  (10)  zur  Abstut- 
zung  mindestens  eines  Reifens,  wobei  die  Dia- 
gnosevorrichtung  einen  Trager  (11)  mit  einer  ho- 
rizontalen  oberen  Flache  (12),  mindestens  eine 
Plattform  (13)  und  mindestens  je  ein  jeder  Platt- 
form  (13)  zugeordnetes  Paarvon  Reifenabstutz- 
rollen  (20,  21)  mit  im  wesentlichen  horizontalen, 
parallelen  Achsen  aufweist,  wobei  die  Abstutzrol- 
len  an  der  Plattform  urn  diese  Achsen  drehbar 
derart  gelagert  sind,  daft  sie  Abrollf  lachen  bilden, 

die  an  der  Reifenlaufflache  anliegen  und  den 
Umlauf  des  auf  den  Abstutzrollen  abgestutzten 
Reifens  ermoglichen, 
dadurch  gekennzeichnet,  daft  die  Diagnosevor- 

5  richtung  (1  0)  ferner  aufweist: 
Mittel  (30,  31)zumverschiebbaren  Koppeln  jeder 
Plattform  (13)  mit  der  oberen  Flache  (12)  des 
Tragers  (12)  derart,  dali  die  Plattform  (13)  sich 
horizontal  in  beliebiger  Richtung  verschieben 

10  kann,  und 
Mittel  (80,  81)  zum  Begrenzen  der  Strecke,  urn 
die  die  Plattform  (11)  horizontal  relativ  zum  Tra- 
ger  (13)  verschoben  werden  kann; 
wodurch  beim  Umlauf  des  Reifens  die  Plattform 

15  (13)  sich  relativ  zum  Reifen  und  dem  Trager  (11) 
derart  einstellt,  dali  sie  ein  dynamisches  Gleich- 
gewicht  einnimmt. 

2.  Fahrzeugdiagnosevorrichtung  (10)  nach  An- 
20  spruch  1,  dadurch  gekennzeichnet,  daft  sie  fer- 

ner  aufweist: 
mindestens  ein  Paar  von  vordere  Seitenruckhal- 
terollen  (54,  55),  die  einem  Paarvon  Abstutzrol- 
len  (20,  21)  zugeordnet  sind,  wobei  die  vorderen 

25  Seitenruckhalterollen  (54,  55)  so  angeordnet 
sind,  daft  sie  eine  Bewegung  des  Reifens  seitlich 
relativ  zu  den  Abstutzrollen  (20,  21)  begrenzen, 
und  mindestens  ein  Paar  von  hinteren  Ruckhal- 
terollen  (92,  93),  die  einem  Paarvon  Abstutzrol- 

30  len  (20,  21)  zugeordnet  sind,  wobei  die  hinteren 
Abstutzrollen  (92,  93)  so  angeordnet  sind,  dali 
sie  die  Bewegung  des  Reifens  seitlich  relativ  zu 
den  Abstutzrollen  (20,  21)  begrenzen. 

35  3.  Fahrzeugdiagnosevorrichtung  (10)  nach  An- 
spruch  2, 
dadurch  gekennzeichnet,  dali  die  Vorrichtung 
ferner  Mittel  (53)  aufweist  zum  Einstellen  des  Ab- 
standes  zwischen  den  vorderen  Seitenruckhalte- 

40  rollen  (54,  55). 

4.  Fahrzeugdiagnosevorrichtung  (10)  nach  An- 
spruch  3, 
dadurch  gekennzeichnet,  dali  die  Vorrichtung 

45  ferner  Mittel  zum  Einstellen  des  Abstandes  zwi- 
schen  den  hinteren  Ruckhalterollen  (92,  93)  auf- 
weist. 

5.  Diagnosevorrichtung  (10)  nach  Anspruch  4, 
so  dadurch  gekennzeichnet,  dali  die  Vorrichtung 

ferner  mindestens  ein  Joch  (240)  aufweist,  das 
auf  einer  Seite  des  Reifens  in  einer  im  wesentli- 
chen  vertikalen  Ebene  angeordnet  ist,  wobei  eine 
vordere  Seitenruckhalterolle  (158)  und  eine  hin- 

55  tere  Ruckhalterolle  (226)  mit  dem  Joch  (240)  ge- 
koppelt  ist. 

6.  Diagnosevorrichtung  (10)  nach  Anspruch  5, 
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dadurch  gekennzeichnet,  daft  die  Mittel  (53) 
zum  Einstellen  des  Abstandes  zwischen  den  vor- 
deren  Seitenruckhalterollen  (54,  55)  und  die  Mit- 
tel  (53)  zum  Einstellen  des  Abstandes  zwischen 
den  hinteren  Ruckhalterollen  (92,  93)  die  Position 
des  Jochs  (240)  einstellen. 

7.  Diagnosevorrichtung  (10)  nach  Anspruch  6, 
dadurch  gekennzeichnet,  daft  die  Einstellmittel 
eine  Gewindespindel  (53)  umfassen,  die  drehbar 
mit  dem  Joch  (240)  gekoppelt  ist,  wobei  eine  Dre- 
hung  der  Gewindespindel  die  Position  des  Jochs 
(240)  einstellt. 

8.  Diagnosevorrichtung  nach  Anspruch  7, 
dadurch  gekennzeichnet,  daft  die  Vorrichtung 
ferner  eine  Ausrichtwelle  (152)  aufweist,  die  par- 
allel  zu  der  Gewindespindel  angeordnet  und  ver- 
schiebbar  mit  dem  Joch  (240)  gekoppelt  ist. 

9.  Diagnosevorrichtung  (10)  nach  Anspruch  5, 
dadurch  gekennzeichnet,  daft  sie  zwei  Joche 
(240,  242)  aufweist,  die  beiderseits  des  Reifens 
in  im  wesentlichen  vertikalen  Ebenen  angeord- 
net  sind,  wobei  eine  vordere  Seitenruckhalterolle 
und  eine  hintere  Ruckhalterolle  an  jedem  Joch 
angeordnet  ist,  wobei  die  Mittel  zum  Einstellen 
des  Abstandes  zwischen  den  vorderen  Ruckhal- 
terollen  und  die  Mittel  zum  Einstellen  des  Abstan- 
des  zwischen  den  hinteren  Ruckhalterollen  die 
Positionen  beider  Joche  einstellen. 

10.  Diagnosevorrichtung  (10)  nach  Anspruch  9, 
dadurch  gekennzeichnet,  daft  die  Einstellmittel 
eine  Gewindespindel  (53)  aufweisen,  die  drehbar 
mit  den  Jochen  (240,  242)  gekoppelt  ist  und  an  ei- 
nem  Ende  ein  Gewinde  mit  entgegengesetztem 
Windungssinn  wie  das  Gewinde  am  anderen  En- 
de  aufweist,  wobei  eine  Drehung  der  Gewinde- 
spindel  (53)  die  Position  der  Joche  (240,  242)  urn 
gleiche  Betrage  zueinander  oder  voneinander 
weg  einstellt. 

11.  Diagnosevorrichtung  (10)  nach  Anspruch  2, 
dadurch  gekennzeichnet,  daft  jede  vordere 
Seitnruckhalterolle  (54,  55)  eine  versetzte  Nach- 
laufrolle  (56,  59)  aufweist. 

12.  Diagnosevorrichtung  (10)  nach  Anspruch  2, 
dadurch  gekennzeichnet,  daft  die  Vorrichtung 
ferner  mindestens  eine  vordere  zentrale  Ruck- 
halterolle  (43)  aufweist,  die  drehbar  mit  der  Platt- 
form  (13)  gekoppelt  ist. 

13.  Diagnosevorrichtung  (10)  nach  einem  dervoran- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 
dali  eine  der  Abstutzrollen  eine  Welle  (27)  auf- 
weist,  wobei  die  Welle  eine  sich  senkrecht  zur 

Achse  der  Welle  (27)  erstreckende  Bohrung 
(100)  und  einen  Sperrstift  (99)  aufweist,  der  her- 
ausnehmbar  in  die  Bohrung  eingesetzt  ist,  urn  ei- 
ne  Bewegung  der  Abstutzrolle  zu  verhindern. 

5 
14.  Diagnosevorrichtung  (10)  nach  einem  dervoran- 

gehenden  Anspruche, 
dadurch  gekennzeichnet,  dali  die  Begrenzungs- 
mittel  eine  Mitteloffnung  (80)  in  dem  Trager  (11) 

10  und  einen  sich  von  der  unteren  Flache  der  Platt- 
form  (13)  in  die  Mitteloffnung  (80)  des  Tragers 
(11)  erstreckenden  Fortsatz  (81)  aufweisen,  wo- 
bei  die  Strecke,  urn  die  die  Plattform  (11)  horizon- 
tal  relativ  zum  Trager  (11)  verschoben  werden 

15  kann,  begrenzt  ist,  wenn  der  Fortsatz  (81)  an 
dem  Trager  (11)  anliegt. 

15.  Diagnosevorrichtung  nach  einem  der  vorange- 
henden  Anspruche, 

20  dadurch  gekennzeichnet,  dali  die  Vorrichtung 
ferner  Lager  (30,  31)  aufweist,  die  zwischen  der 
Plattform  (30)  und  dem  Trager  (11)  angeordnet 
sind. 

25  16.  Diagnosevorrichtung  (10)  nach  einem  der  voran- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 
dali  die  Vorrichtung  ferner  einen  mit  der  Platt- 
form  (13)  gekoppelten  Drehantrieb  aufweist,  der 
den  Reifen  in  Umlauf  versetzen  kann. 

30 
17.  Diagnosevorrichtung  (10)  nach  einem  dervoran- 

gehenden  Anspruche, 
dadurch  gekennzeichnet,  dali  die  Vorrichtung 
ferner  mindestens  zwei  zentrierende  Sperrstife 

35  (96)  aufweist,  die  die  Plattform  (1  3)  und  den  Tra- 
ger  (11)  miteinander  verriegeln  konnen. 

18.  Diagosevorrichtung  (10)  nach  einem  der  voran- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 

40  dali  die  Vorrichtung  ferner  Mittel  (30,  32,  41)  zum 
Bewegen  des  Tragers  (11)  im  wesentlichen  in  je- 
der  beliebigen  Horizontalrichtung  aufweist,  wenn 
das  Gewicht  des  Fahrzeuges  nicht  auf  die  Vor- 
richtung  (10)  wirkt,  und  Mittel  (30,  32)  zum  Be- 

45  grenzen  der  Bewegung  des  Tragers  (11),  wenn 
das  Gewicht  eines  Fahrzeugs  auf  der  Vorrich- 
tung  (10)  angeordnet  ist. 

19.  Diagnosevorrichtung  (10)  nach  Anspruch  (18), 
so  dadurch  gekennzeichnet,  dali  die  Mittel  (30,  32, 

41)  zum  Bewegen  federnd  gelagerte  Nachlauf- 
rollen  (30,  32)  umfassen,  wobei  die  Nachlaufrol- 
len  (30,  32)  ausfahrbar  sind,  urn  eine  Bewegung 
des  Tragers  (13)  zu  erlauben,  wenn  kein  Gewicht 

55  auf  die  Vorrichtung  (10)  wirkt,  und  wobei  die 
Nachlaufrollen  (30,  32)  einfahren,  wenn  ein  Ge- 
wicht  auf  die  Vorrichtung  (10)  wirkt,  so  dali  der 
Trager  (11)  sich  nicht  bewegt. 
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20.  Diagnosevorrichtung  (10)  nach  einem  dervoran- 
gehenden  Anspruche, 
dadurch  gekennzeichnet,  daft  die  Achsen  der 
Abstutzrollen  (20,  21)  im  wesentlichen  senkrecht 
zu  dem  Reifen  bleiben,  wenn  dieserumlauft,  wo- 
durch  der  Reifen  beim  Umlauf  gelenkt  werden 
kann,  ohnevon  den  Abstutzrollen  (20,  21)  herun- 
terzurollen. 

21.  Diagnosevorrichtung  (10)  nach  einem  dervoran- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 
dali  die  Vorrichtung  zwei  Plattformen  (13)  und 
zwei  Paare  von  Reifenabstutzrollen  (20,  21)  auf- 
weist. 

22.  Diagnosevorrichtung  (10)  nach  einem  dervoran- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 
dali  die  Vorrichtung  zwei  Paare  von  Abstutzrollen 
(20,  21)  aufweist. 

Revendications 

1.  Appareil  (10)  de  diagnostic  de  vehicule  destine  a 
supporter  au  moins  un  pneumatique,  I'appareil 
de  diagnostic  comportant  un  support  (11)  ayant 
une  surface  superieure  horizontale  (12),  au 
moins  une  plate-forme  (1  3)  et  au  moins  une  paire 
de  rouleaux  (20,  21)  de  support  de  pneumatique 
associee  a  chaque  plate-forme  (13)  et  ayant  des 
axes  paralleles  sensiblement  horizontaux,  les 
rouleaux  de  support  etant  supportes  sur  la  plate- 
forme  af  in  qu'ils  puissent  tourner  autour  desdits 
axes  si  bien  que  les  rouleaux  de  support  forment 
des  surfaces  de  roulement  qui  sont  au  contact  de 
la  bande  de  roulement  d'un  pneumatique  et  per- 
mettent  au  pneumatique  d'effectuer  un  cycle 
lorsqu'il  est  supporte  par  les  rouleaux  de  support, 
caracterise  en  ce  que  I'appareil  de  diagnostic 
(10)  comporte  aussi  : 

un  dispositif  (30,  31)  de  couplage  glissant 
de  chaque  plate-forme  (1  3)  a  la  surface  superieu- 
re  (12)  du  support  (11),  si  bien  que  la  plate-forme 
(13)  peut  glisser  horizontalement  en  direction 
quelconque,  et 

un  dispositif  (80,  81)  destine  a  limiter  la 
distance  de  glissement  horizontal  possible  de  la 
plate-forme  (11)  par  rapport  au  support  (13), 

si  bien  que,  lors  du  cycle  du  pneumatique, 
la  plate-forme  (13)  s'ajuste  par  rapport  au  pneu- 
matique  et  au  support  (11)  et  prend  une  position 
d'equilibre  dynamique. 

2.  Appareil  (10)  de  diagnostic  de  vehicule  selon  la 
revendication  1,  caracterise  en  ce  qu'il  comporte 
en  outre  : 

au  moins  une  paire  de  rouleaux  (54,  55)  de 
retenue  laterale  avant  associee  a  une  paire  de 

rouleaux  de  support  (20,  21)  ,  les  rouleaux  (54, 
55)  de  retenue  avant  etant  disposes  af  in  qu'ils  li- 
mitent  le  mouvement  du  pneumatique  laterale- 
ment  par  rapport  aux  rouleaux  de  support  (20, 

5  21),  et 
au  moins  une  paire  de  rouleaux  de  retenue 

arriere  (92,  93)  associee  a  une  paire  de  rouleaux 
de  support  (20,  21  ),  les  rouleaux  de  retenue  arrie- 
re  (92,  93)  etant  disposes  afin  qu'ils  limitent  le 

10  mouvement  du  pneumatique  lateralement  par 
rapport  aux  rouleaux  de  support  (20,  21). 

3.  Appareil  de  diagnostic  de  vehicule  (10)  selon  la 
revendication  2,  caracterise  en  ce  que  I'appareil 

15  comporte  aussi  un  dispositif  (53)  d'ajustementde 
la  distance  comprise  entre  les  rouleaux  de  rete- 
nue  du  cote  avant  (54,  55) 

4.  Appareil  de  diagnostic  de  vehicule  (10)  selon  la 
20  revendication  3,  caracterise  en  ce  que  I'appareil 

comporte  aussi  un  dispositif  d'ajustement  de  la 
distance  comprise  entre  les  rouleaux  de  retenue 
arriere  (93,  93). 

25  5.  Appareil  de  diagnostic  (10)  selon  la  revendication 
4,  caracterise  en  ce  que  I'appareil  comporte  aussi 
au  moins  un  etrier  (240)  place  d'un  premier  cote 
du  pneumatique  dans  un  plan  sensiblement  ver- 
tical,  un  rouleau  de  retenue  avant  (1  58)  et  un  rou- 

30  leau  de  retenue  arriere  (226)  etant  couples  a 
I'etrier  (240). 

6.  Appareil  de  diagnostic  (1  0)  selon  la  revendication 
5,  caracterise  en  ce  que  le  dispositif  (53)  d'ajus- 

35  tement  de  la  distance  comprise  entre  les  rou- 
leaux  de  retenue  avant  (54,  55)  et  le  dispositif 
(53)  d'ajustement  de  la  distance  comprise  entre 
les  rouleaux  de  retenue  arriere  (92,  93)  ajustent 
la  position  de  I'etrier  (240). 

40 
7.  Appareil  de  diagnostic  (1  0)  selon  la  revendication 

6,  caracterise  en  ce  que  le  dispositif  d'ajustement 
comporte  un  arbre  filete  (53)  couple  a  I'etrier 
(240)  de  maniere  rotative,  si  bien  que  la  rotation 

45  de  I'arbre  filete  ajuste  la  position  de  I'etrier  (240). 

8.  Appareil  de  diagnostic  (1  0)  selon  la  revendication 
7,  caracterise  en  ce  que  I'appareil  comporte  en 
outre  un  arbre  d'alignement  (152)  dispose  paral- 

50  lelement  a  I'arbre  filete  (53),  I'arbre  d'alignement 
(52)  etant  couple  a  I'etrier  (240)  afin  qu'il  puisse 
coulisser. 

9.  Appareil  de  diagnostic  (1  0)  selon  la  revendication 
55  5,  caracterise  en  ce  qu'il  comporte  deux  etriers 

(240,  242)  disposes  de  part  et  d'autre  du  pneu- 
matique  dans  des  plans  pratiquement  verticaux, 
un  rouleau  de  retenue  avant  et  un  rouleau  de  re- 

14 
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tenue  arriere  etant  disposes  sur  chaque  etrier,  le 
dispositif  d'ajustement  de  la  distance  comprise 
entre  les  rouleaux  de  retenue  avant  et  le  disposi- 
tif  d'ajustement  de  la  distance  comprise  entre  les 
rouleaux  de  retenue  arriere  ajustant  les  positions 
des  deux  etriers. 

1  0.  Appareil  de  diagnostic  (1  0)  selon  la  revendication 
9,  caracterise  en  ce  que  le  dispositif  d'ajustement 
comporte  un  arbre  filete  (53)  couple  aux  etriers 
(240,  242)  afin  qu'il  puisse  tourner,  I'arbre  filete 
ayant  a  une  premiere  extremite  des  filets  inver- 
ses  de  ceux  de  I'extremite  opposee,  si  bien  que 
la  rotation  de  I'arbre  filete  (53)  ajuste  la  position 
des  etriers  (240,  242)  par  rapprochement  ou  eloi- 
gnement  de  distances  egales. 

11.  Appareil  de  diagnostic  (1  0)  selon  la  revendication 
2,  caracterise  en  ce  que  chaque  rouleau  de  rete- 
nue  avant  (54,  55)  comporte  une  roulette  decalee 
(56,  59). 

12.  Appareil  de  diagnostic  (1  0)  selon  la  revendication 
2,  caracterise  en  ce  que  I'appareil  comporte  aussi 
au  moins  un  rouleau  central  de  retenue  avant 
(43)  couple  a  la  plate-forme  (13)  afin  qu'il  puisse 
tourner. 

13.  Appareil  de  diagnostic  (10)  selon  I'une  quelcon- 
que  des  revendications  precedentes,  caracterise 
en  ce  que  I'un  des  rouleaux  de  support  comporte 
un  arbre  (27)  formant  essieu,  cet  arbre  formant 
essieu  ayant  un  alesage  (1  00)  qui  le  traverse  per- 
pendiculairement  a  I'axe  de  I'arbre  (27)  formant 
essieu,  une  broche  (99)  de  blocage  pouvant  etre 
introduite  de  facon  amovible  dans  I'alesage  afin 
qu'elle  limite  le  mouvement  du  rouleau  de  sup- 
port. 

14.  Appareil  de  diagnostic  (10)  selon  I'une  quelcon- 
que  des  revendications  precedentes,  caracterise 
en  ce  que  le  dispositif  destine  a  limiter  comporte 
une  ouverture  centrale  (80)  formee  dans  le  sup- 
port  (11),  et  un  prolongement  (81)  dirige  vers  le 
bas  depuis  la  surface  inferieure  de  la  plate-forme 
(13)  dans  I'ouverture  centrale  (80)  du  support 
(11),  si  bien  que  la  distance  sur  laquelle  la  plate- 
forme  (13)  peut  glisser  horizontalement  par  rap- 
port  au  support  (11)  est  limitee  lorsque  le  prolon- 
gement  (81)  est  au  contact  du  support  (11). 

15.  Appareil  de  diagnostic  (10)  selon  I'une  quelcon- 
que  des  revendications  precedentes,  caracterise 
en  ce  que  I'appareil  comporte  en  outre  des  pa- 
liers  (30,  31)  disposes  entre  la  plate-forme  (1  3)  et 
le  support  (11). 

16.  Appareil  de  diagnostic  (10)  selon  I'une  quelcon- 

que  des  revendications  precedentes,  caracterise 
en  ce  que  I'appareil  comporte  en  outre  un  dispo- 
sitif  rotatif  d'entraTnement  couple  a  la  plate-forme 
(13),  le  dispositif  d'entraTnement  pouvant  faire 

5  tourner  le  pneumatique. 

17.  Appareil  de  diagnostic  (10)  selon  I'une  quelcon- 
que  des  revendications  precedentes,  caracterise 
en  ce  que  I'appareil  comporte  en  outre  au  moins 

10  deux  broches  (96)  de  blocage  et  de  centrage,  ces 
broches  pouvant  bloquer  la  plate-forme  (13)  et  le 
support  (11)  I'un  par  rapport  a  I'autre. 

18.  Appareil  de  diagnostic  (10)  selon  I'une  quelcon- 
15  que  des  revendications  precedentes,  caracterise 

en  ce  que  I'appareil  comporte  en  outre  un  dispo- 
sitif  (30,  32,  41)  de  deplacement  du  support  (11) 
en  direction  horizontale  pratiquement  quelcon- 
que  lorsque  le  poids  du  vehicule  n'est  pas  appli- 

20  que  a  I'appareil  (10),  et  un  dispositif  (30,  32)  des- 
tine  a  limiter  le  mouvement  du  support  (11)  lors- 
que  le  poids  d'un  vehicule  est  place  sur  I'appareil 
(10). 

25  19.  Appareil  de  diagnostic  (10)  selon  la  revendication 
18,  caracterise  en  ceque  le  dispositif  (30,  32,41) 
de  deplacement  comprend  des  roulettes  (30,  32) 
rappelees  par  des  ressorts,  les  roulettes  (30,  32) 
etant  d  is  posees  afin  qu'elles  permettent  un  mou- 

30  vement  du  support  (11)  lorsque  le  poids  n'est  pas 
applique  au  dispositif  (10),  les  roulettes  (30,  32) 
reculant  lorsqu'un  poids  est  applique  a  I'appareil 
(1  0)  si  bien  que  le  support  (1  1  )  ne  se  deplace  pas. 

35  20.  Appareil  de  diagnostic  (10)  selon  I'une  quelcon- 
que  des  revendications  precedentes,  caracterise 
en  ce  que  les  axes  des  rouleaux  de  support  (20, 
21)  restent  pratiquement  perpendiculaires  au 
pneumatique  lorsqu'il  tourne,  si  bien  que  le  pneu- 

40  matique  peut  etre  dirige  lors  de  sa  rotation  sans 
qu'il  sorte  des  rouleaux  de  support  (20,  21). 

21.  Appareil  de  diagnostic  (10)  selon  I'une  quelcon- 
que  des  revendications  precedentes,  caracterise 

45  en  ce  que  I'appareil  comporte  deux  plates-for- 
mes  (13),  et  deux  paires  de  rouleaux  (20,  21)  de 
support  de  pneumatique. 

22.  Appareil  de  diagnostic  (10)  selon  I'une  quelcon- 
50  que  des  revendications  precedentes,  caracterise 

en  ce  que  I'appareil  comprend  deux  paires  de 
rouleaux  de  support  (20,  21). 

55 
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