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provided  with  means  for  flexurally  rigid  coupling 
of  the  rotor  to  the  driven  vehicle  shaft  adjacent 
one  side  of  the  stator  holder,  in  that  the  greater 
portion  of  the  stator  and  the  rotor  extend  in 

5  cantilever  fashion  from  the  opposite  side  of  the 
stator  holder,  and  in  that  the  stator  holder  is 
provided  with  a  ground  engaging  support. 

Thus,  according  to  the  invention,  the 
dynamometer  rotor  is  adapted  to  have  a  flexurally 

10  rigid  connection  with  the  driven  vehicle  shaft,  and 
the  stator  holder  also  serves  the  purpose  of 
carrying  the  weight  of  the  dynamometer  and  at 
least  part  of  the  weight  of  the  vehicle. 

Since  in  actual  practice  the  driven  vehicle  shaft 
w  always  has  a  differential  and  thus  comprises  two 

half-shafts  which  are  driven  from  a  common 
power  source  but  are  rotatable  relative  to  each 
other,  the  use  of  apparatus  according  to  the 
invention  comprises  the  use  of  two  basically 

20  identical  test  units  which  are  connected  to  differ- 
ent  half-shafts.  In  order  that  the  difference 
between  the  rotational  speeds  of  the  half-shafts 
may  be  kept  within  a  predetermined  narrow 
range,  the  two  test  units  may  be  controlled  by  a 

25  common  measuring  and  control  system  which 
varies  the  load  absorbed  by  one  or  the.other  of 
the  units  in  dependence  of  a  measured  speed 
difference. 

A  more  detailed  description  of  an  exemplary 
30  embodiment  follows,  reference  being  had  to  the 

accompanying  drawings,  in  which: 
FIG.  1  is  a  diagrammatic  plan  view  of  a  private 

car  and  a  dynamometer  test  system  comprising 
two  test  units  embodying  the  invention  which  are 

35  connected  to  driven  front  halfshafts  of  the  car; 
FIG.  2  is  a  lateral  view,  partly  in  axial  section,  of 

one  of  the  test  units; 
FIG.  3  is  an  end  view  from  the  left  in  FIG.  2, 

certain  portions  being  broken  away; 
40  FIG.  4  is  an  electrical  circuit  diagram  of  a  strain 

gauge  arrangement; 
FIG.  5  is  a  hydraulic  circuit  diagram. 
As  shown  in  FIG.  1,  the  dynamometer  test 

system  comprises  a  pair  of  test  units  11,  a  pair  of 
45  cooling  units  12  connected  to  different  test  units 

and  comprising  hydrostatically  driven  cooling 
fans,  and  a  measuring  and  control  system  13.  The 
two  assemblies  formed  by  the  two  test  units  11 
and  the  respective  associated  cooling  units  12  are 

so  basically  identical  and  operate  in  the  same  way. 
As  is  evident  from  FIG.  1  the  two  assemblies  are 
connected  to  the  common  measuring  and  control 
system  13.  The  following  description  is  only 
directed  to  one  of  the  test  units  11  and  the 

55  associated  cooling  unit  12  but  is  applicable  to  the 
other  test  unit  11  and  the  associated  cooling  unit 
12  as  well. 

In  the  embodiment  shown  by  way  of  example, 
the  test  unit  11  comprises  a  dynamometer  in  the 

60  form  of  a  hydrostatic  pump  assembly  1  5  provided 
with  means  for  measuring  the  torque  applied  to 
the  pump  input  shaft.  A  portion  of  the  liquid  flow 
produced  by  the  pump  assembly  15  which  com- 
prises  two  commonly  driven  pumps  15A  and  15B 

65  is  passed  to  a  hydrostatic  motor  16  driving  a  fan 

Description 

This  invention  relates  to  apparatus  for 
dynamometer  testing  of  motor  vehicles,  that  is, 
apparatus  adapted  to  be  drivingly  connected  with 
a  driven  vehicle  output  shaft  and  comprising 
means  for  measuring  one  or  more  quantities 
significant  to  the  performance  of  the  engine  and 
the  transmission,  such  as  the  torque  that  the 
driven  shaft  applies  to  a  power-absorbing  device 
(brake)  forming  part  of  the  test  apparatus. 

Known  apparatus  for  dynamometer  testing  of 
motor  vehicles  usually  comprises  a  ramp  or  a 
platform  or  some  other  kind  of  support  for  the 
entire  vehicle  or  the  end  of  the  vehicle  where  the 
driven  shaft  is  located.  The  support  is  provided 
with  friction  rollers  connected  to  the  dynamome- 
ter  system  which  are  engaged  by  the  tyres  of  the 
driven  vehicle  wheels  (e.g.  US—  A—  4  161  116, 
US  —  A—  4  185  495).  In-dynamometer  test 
apparatus  of  this  type  the  unavoidable  and  unpre- 
dictably  variable  slipping  and  friction  between  the 
tyres  and  the  friction  rollers  often  causes 
unacceptable  inaccuracy  of  the  test  result. 

In  other  known  dynamometer  test  apparatus 
the  friction  rollers  are  replaced  by  shaft  couplings 
through  which  the  driven  vehicle  shaft  is  non- 
slippingly  connected  with  the  dynamometer 
system  (e.g.  US—  A—  4  062  234).  Such  apparatus 
comprises  a  hoisting  device  for  raising  the  vehicle 
so  that  the  driven  wheels  can  be  rotated  without 
engaging  the  supporting  structure.  The  shaft 
couplings  are  flexible  so  that  substantially  only 
torque  is  applied  to  the  dynamometer  system  by 
the  driven  shaft. 

Both  types  of  dynamometer  test  apparatus  are 
bulky  and  costly.  For  this  and  other  reasons  they 
are  used  almost  exclusively  in  large  maintenance 
installations  and  laboratories  where  dynamome- 
ter  testing  is  carried  out  frequently  enough  to 
warrant  the  installation  of  bulky  and  expensive 
test  equipment. 

An  object  of  the  invention  is  to  provide 
dynamometer  test  apparatus  that  does  not 
require  a  platform  or  similar  support  for  the 
vehicle  and  thus  is  easy  to  transport,  that  lends 
itself  to  use  both  in  maintenance  installations  or 
laboratories  and  in  the  field,  and  that  is  cheaper 
than  the  known  stationary  apparatus  and  yet 
permits  testing  with  the  same  degree  of  accuracy 
as  known  apparatus  of  the  type  having  a  non-slip 
connectfon  of  the  driven  shaft  to  the  dynamome- 
ter  system. 

The  invention  is  directed  to  apparatus  for 
dynamometer  testing  of  motor  vehicles  which, 
like  the  known  types  of  apparatus  discussed 
above,  comprises  a  dynamometer  having  a 
stator,  a  rotor  mounted  for  rotation  in  the  stator 
and  engageable  with  a  driven  vehicle  power 
output  shaft  for  rotation  therewith,  a  stator  holder 
supporting  the  stator  and  connected  therewith  to 
carry  the  torque  loading  on  the  dynamometer, 
and  means  for  measuring  the  torque  loading  on 
the  dynamometer.  According  to  the  invention, 
such  apparatus  is  characterised  in  that  the  rotor  is 
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of  the  flexurally  rigid  connection  is  that  the 
coupling  flange  31  and  the  rotor  shaft  26  are 
subjected  to  a  substantial  bending  moment  in 
addition  to  the  torque  to  be  measured.  Naturally, 

5  this  has  to  be  taken  into  consideration  in  the 
dimensioning  and  the  structural  design  of  the  test 
unit. 

Firmly  secured  to  the  underside  of  the  stator 
holder  22  is  a  rigid  ground  engaging  support 

w  which  is  generally  designated  35  and  serves  both 
the  purpose  of  carrying  the  weight  of  the  stator 
holder  and  the  elements  of  the  test  unit  supported 
thereby  as  well  as  a  portion  of  the  weight  of  the 
car  being  tested,  and  of  preventing  the  stator 

w  holder  from  rotating.  The  ground  engaging 
support  35  comprises  a  pair  of  legs  36  which  are 
spaced  apart  in  a  vertical  plane  B  perpendicular  to 
the  axis  A  of  rotation  of  the  rotor  21  and  which  are 
provided  with  support  wheels  37  whose  common 

20  axis  C  of  rotation  is  horizontal  and  contained  in 
the  plane  B.  The  legs  36  with  the  support  wheels 
37  are  positioned  on  opposite  sides  of  the  vertical 
plane  containing  the  rctor  axis  A,  see  Fig.  3. 

During  the  testing,  the  ground  engaging 
25  support  35  thus  carries  a  major  portion  of  the 

weight  of  the  test  unit  1  1  and  a  substantial  portion 
of  the  weight  of  the  vehicle,  the  support  wheels  37 
permitting  the  car  and  the  test  unit  to  move 
laterally  without  any  appreciable  forces  being 

30  thereby  applied  to  the  test  unit.  Moreover,  the 
support  wheels  37  facilitate  the  handling  of  the 
test  unit  11  so  that  the  test  unit  can  conveniently 
be  moved  towards  and  away  from  the  car. 

The  means  for  measuring  the  torque  applied  to 
35  the  stator  holder  22  —  for  practical  purposes  this 

torque  may  be  equated  with  the  torque  applied  to 
the  rotor  shaft  26  by  the  driven  vehicle  axis  — 
comprises  an  elastic  steel  strip  40  of  uniform 
width  subjected  to  a  tensile  prestress  which  strip 

40  has  its  ends  firmly  clamped  to  a  pair  of  lugs  42  on 
the  stator  holder  22  by  screws  41  and  has  its 
central  portion  firmly  clamped  to  a  lug  44  on  the 
stator  housing  20A  by  screws  43.  This  strip  40 
forms  a  link  which  transmits  tensile  forces 

45  between  the  stator  holder  and  the  stator  which 
would  be  free  to  rotate  relative  to  each  other  with 
very  small  frictional  resistance  if  the  strip  were 
absent.  The  amount  of  relative  rotational  move- 
ment  that  is  permitted  is  determined  by  the 

50  elongation  of  the  strip  caused  by  the  transmitted 
tensile  force. 

Advantageously,  the  tensile  force  prestressing 
the  strip  40  is  at  least  slightly  greater  than  the 
greatest  tensile  force  the  strip  has  to  transmit 

55  between  the  stator  and  the  stator  holder  in  oper- 
ation.  In  other  words,  the  tensile  prestress  should 
be  sufficient  to  ensure  that  the  strip  is  always 
prestressed  in  tension  during  operation  of  the  test 
unit. 

60  At  least  one  strain  gauge  element  is  secured  in 
well-known  manner  to  each  of  the  two  sections  of 
the  strip  40  which  are  positioned  between  the 
stator  lug  44,  on  the  one  hand,  and  each  of  the 
stator  holder  lugs  42,  on  the  other  hand.  The 

65  strain  gauges  are  shown  only  in  the  circuit  dia- 

of  the  cooling  unit  12  and  then  through  a  cooler 
12A  of  the  cooling  unit  and  back  to  a  tank  17,  the 
remaining  portion  being  passed  direct  to  the  tank 
through  a  control  valve  19.  The  use  of  a  hydro- 
static  pump  assembly  as  power-absorbing  means 
in  the  dynamometer  is  advantageous  and  thus 
preferable,  but  the  invention  can  also  be  realized 
with  other  types  of  power-absorbing  means,  such 
as  a  disc  brake. 

Described  in  more  general  terms  the 
dynamometer  comprises  a  stator  20,  a  rotor  21 
mounted  for  rotation  in  the  stator,  a  stator  holder 
22  supporting  the  stator  and  carrying  the  torque 
applied  to  the  dynamometer  by  the  driven  vehicle 
shaft,  and  a  device  23  for  sensing  the  torque 
loading  on  the  stator  holder.  The  just-mentioned 
components  are  shown  in  greater  detail  in  FIGS.  2 
to  4. 

The  stator  20  comprises  a  casing  or  housing 
20A  to  one  side  of  which  the  housing  of  the 
hydrostatic  pump  assembly  15  is  attached.  On  its 
opposite  side  the  stator  housing  has  a  tubular 
extension  or  collar  24  by  which  it  is  journalled  for 
rotational  movement  within  and  coaxially  with 
the  annular  stator  holder  22  on  a  pair  of  antifric- 
tion  bearings  25.  As  best  shown  in  FIG.  2,  the 
main  portion  of  the  stator  housing  20A  with  the 
attached  pump  assembly  15  projects  in  cantilever 
fashion  from  one  side  of  the  stator  holder  22. 

The  rotor  21  is  formed  by  a  shaft  26  and  other 
elements  secured  to  the  shaft,  such  as  the  pump 
input  shaft  28,  which  is  connected  with  the  shaft 
26  for  rotation  therewith  through  a  coupling  27. 
The  rotor  shaft  26  extends  coaxially  through  the 
stator  collar  24  and  is  rotatably  mounted  in  the 
collar  on  antifriction  bearings  29,  30.  The  end 
portion  26A  of  the  rotor  shaft  26  remote  from  the 
coupling  27  projects  slightly  from  the  stator 
holder  22  and  is  provided  with  a  clamped-on 
collar  26B.  To  this  collar  is  welded  a  circular 
coupling  flange  31.  As  shown  in  FIG.  2,  the 
coupling  flange  31  is  positioned  immediately 
adjacent  the  side  of  the  stator  holder  22  which  is 
remote  from  the  stator  housing  20A  and  the 
pump  assembly  15. 

As  also  shown  in  FIG.  2,  the  coupling  flange  31 
is  rigidly  but  releasably  secured  by  means  of  bolts 
32  to  a  circular  plate  33,  hereinafter  termed 
adapter  plate,  which  is  axially  aligned  with  the 
coupling  flange  31  and  thus  with  the  rotor  shaft 
26.  The  adapter  plate  33  is  adapted  to  fit  the  outer 
or  wheel-carrying  end  of  the  half-shaft  of  the  car 
and  to  be  secured  by  bolts  or  nuts  to  that  end  in 
place  of  the  rim  of  the  wheel.  Accordingly,  it  is 
necessary  on  each  occasion  to  select  an  adapter 
plate  suited  for  the  car  to  be  tested. 

An  important  feature  of  the  test  unit  is  that 
there  is  a  flexurally  rigid  connection  between,  on 
the  one  hand,  the  adapter  plate  33  and,  hence,  the 
driven  vehicle  shaft  to  which  the  test  unit  is  to  be 
connected,  and,  on  the  other  hand,  the  rotor  21 
and,  in  the  illustrated  embodiment,  also  the  stator 
housing  20  and  the  stator  holder  22.  Since  a  major 
portion  of  the  test  unit  11  projects  in  cantilever 
fashion  from  the  stator  holder  22,  a  consequence 
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valve  49  bypasses  the  cooler  12A  in  the  event  of 
an  excessive  pressure  drop  across  the  cooler. 

Connected  in  parallel  with  the  flow  path  com- 
prising  the  fan  motor  16  and  the  cooler  12A  is  the 
above-mentioned  control  valve  19,  which  is  a 
pressure-compensated  valve,  i.e.  a  valve  that 
passes  a  flow  of  predetermined  volumetric  rate  — 
in  the  present  case  adjustable  —  regardless  of  the 
magnitude  of  the  pressure  drop  across  it.  The 
setting  of  the  valve  19  is  governed  by  the  measur- 
ing  and  control  system  13  such  that  the  valve  19 
passes  a  flow  the  volumetric  rate  of  which  is 
related  to  the  desired  rotational  speed  of  the  rotor 
21,  i.e.  of  the  driven  vehicle  shaft.  Because  only  a 
portion  of  the  flow  is  passed  to  the  cooling  unit 
12,  the  conduits  connecting  the  cooling  unit  12 
with  the  test  unit  11  may  be  of  relatively  small 
diameter.  This  is  a  considerable  advantage, 
because  these  conduits  are  normally  of  substan- 
tial  length,  while  the  conduit  between  the  valve  19 
and  the  tank  17  is  very  short. 

While  the  test  is  being  carried  out,  the  cooling 
unit  12  is  positioned  such  that  the  air  stream 
passing  through  the  cooler  12A  not  only  cools  the 
hydraulic  fluid  heated  in  the  pump  assembly  but 
also  cools  the  engine  of  the  car  under  test. 

The  above-described  arrangement  with  the 
pump  assembly  15  comprising  two  pumps  has 
certain  economical  and  practical  advantages  (for 
example,  if  necessary,  one  of  the  pumps  may 
serve  as  a  motor),  but  it  is  also  possible  to  use  a 
single  pump. 

The  test  system  illustrated  in  FIG.  1  also 
includes  a  fuel  meter  50  connected  to  the  measur- 
ing  and  control  system  13.  Moreover,  this  system 
is  connected  to  an  accelerator  actuator  51  oper- 
ating  the  accelerator  pedal  of  the  car  under  test  in 
dependence  of  signals  from  the  system  13  to  set 
the  engine  to  the  desired  speed  or  load. 

As  the  test  is  carried  out,  the  measuring  and 
control  system  13  controls  the  two  test  units  11 
such  that  their  speeds  as  sensed  by  speed  sen- 
sors  52  do  not  deviate  from  one  another  or  the 
desired  speed  by  more  than  a  certain  value.  At 
least  with  the  types  of  vehicles  for  which  the 
apparatus  according  to  the  invention  is  primarily 
intended,  that  is,  private  cars  and  other  light 
motor  vehicles,  the  speed  is  always  well  above 
the  critical  frequency  of  the  swinging  system 
formed  by  the  driven  vehicle  shaft,  the  suspen- 
sion  and  the  test  unit  II. 

When  carrying  out  a  test  using  apparatus 
according  to  the  invention,  the  moment  about  the 
axis  of  the  wheels  37  caused  by  the  portion  of  the 
weight  of  the  vehicle  carried  by  the  test  unit  11 
should  as  nearly  as  possible  balance  the  opposed 
moment  caused  by  the  weight  of  the  test  unit. 
Therefore,  the  distance  between  the  adapter  plate 
33  and  the  support  plane  B  should  be  determined 
so  as  to  suit  the  most  frequently  occurring  cases. 
Naturally,  it  is  within  the  scope  of  the  invention  to 
provide  means  for  adjusting  that  distance. 

gram  of  FIG.  4  where  four  strain  gauge  elements 
are  provided  which  are  shown  as  resistors  R1r  R2, 
R3,  R4  forming  the  branches  of  a  Wheatstone 
bridge  circuit  in  well-known  manner.  The  strain 
gauge  elements  are  positioned  near  the  longi-  5 
tudinal  centre  line  of  the  strip  40,  the  strain  gauge 
elements  R,  and  R4  being  positioned  on  the  strip 
section  on  one  side  cf  the  stator  lug  44  and  the 
strain  gauge  elements  R2  and  R3  being  positioned 
on  the  strip  section  on  the  other  side  of  the  stator  w 
lug. 

When  a  force  is  transmitted  from  the  stator  to 
the  stator  holder,  the  tensile  stress  of  the  strip  40 
will  increase  on  one  side  of  the  stator  lug  44  and 
decrease  on  the  other  side  of  the  stator  lug.  As  a  is 
consequence,  the  resistance  of  one  pair,  e.g.  R,, 
R4,  of  strain  gauge  elements  will  be  changed  in 
one  sense,  e.g.  increase,  while  the  resistance  of 
the  other  pair,  R2,  R3,  will  be  changed  in  the 
opposite  sense.  The  consequent  imbalance  of  the  20 
bridge  is  measured  in  well-known  manner  and 
the  measured  value  is  used  for  the  determination 
of  the  magnitude  of  the  transmitted  force,  which 
is  proportional  to  the  torque  reaction  between  the 
stator  and  the  stator  holder.  25 

In  the  illustrated  exemplary  embodiment,  the 
strip  40  has  been  prestressed  by  first  clamping 
the  ends  of  the  straightened  strip  firmly  to  the 
stator  holder  lugs  42  and  then  displacing  the 
central  strip  portion  by  clamping  it  to  the  stator  30 
lug  44.  It  is  to  be  understood,  however,  that  the 
strip  can  be  prestressed  in  other  ways  without 
departing  from  the  scope  of  the  invention. 

Because  of  the  central  and  symmetrical  posi- 
tioning  of  the  strain  gauge  elements  on  the  strip  35 
40,  the  torque  sensing  means  23  is  insensitive  to 
any  axial  and/or  radial  play  of  the  stator  relative  to 
the  stator  holder.  Moreover,  because  of  the  con- 
stant  prestress,  there  is  no  play  or  friction  in  the 
connection  between  the  stator  and  the  stator  40 
holder  formed  by  the  strip. 

It  should  also  be  noted  that  the  above- 
described  arrangement  comprising  an  elastic 
strip  prestressed  in  tension  and  forming  part  of  a 
system  for  measurement  of  forces  using  strain  45 
gauges  is  also  useful  in  applications  other  than 
that  described  above. 

FIG.  5  is  a  hydraulic  circuit  diagram  for  the  test 
unit  11  and  the  associated  cooling  unit  12.  Both 
pumps  15A,  15B  of  the  pump  assembly  15,  which  so 
are  drivingly  interconnected  and  thus  are  both 
driven  by  the  rotor  shaft  26,  have  their  inlets 
connected  to  the  tank  17.  In  a  conduit  inter- 
connectinng  the  outlets  of  the  pumps  a  non- 
return  valve  45  is  inserted  which  permits  flow  55 
from  the  outlet  of  the  pump  15B  to  the  outlet  of 
the  pump  15A  but  not  in  the  opposite  direction.  A 
conduit  comprising  a  shut-off  valve  46  connects 
the  outlet  of  the  pump  15B  to  the  tank.  A  conduit 
comprising  a  control  valve  47  connects  the  hydro-  60 
static  fan  motor  16  to  the  outlet  of  the  pump  15A 
to  which  a  relief  valve  48  is  also  connected.  The 
flow  discharged  from  the  motor  16  passes 
through  the  cooler  12A  of  the  cooling  unit  12  and 
back  to  the  tank  17.  A  conduit  comprising  a  relief  65 



EP  0  210  979  B1 8 

output  flow  delivered  to  the  fan  motor  (16)  to  the 
cooling  action  of  an  airstream  produced  by  the 
fan. 

9.  Apparatus  according  to  claim  4  or  5,  charac- 
5  terised  in  that  the  means  for  measuring  the 

torque  loading  on  the  dynamometer  include  an 
elastic  strip  (40)  subjected  to  a  tensile  prestress 
and  mounted  as  a  tensile-force  transmitting  link 
between  the  stator  (20)  and  the  stator  holder  (22), 

w  the  end  portions  of  the  strip  being  firmly  secured 
to  either  one  (22)  of  the  stator  (20)  and  the  stator 
holder  (22)  and  its  central  portion  being  firmly 
secured  to  the  other  (20)  of  the  stator  and  the 
stator  holder,  and  a  pair  of  strain  gauges  (R-,/ 

J5  r4  —  R2/R3)  secured  to  the  strip  on  different  sides 
of  the  central  strip  portion  and  connected  in 
opposed  relation  to  one  another  in  an  electrical 
measuring  bridge  circuit. 

10.  Apparatus  according  to  claim  9,  charac- 
20  terised  in  that  the  strip  (40)  is  prestressed  under 

the  action  of  a  force  acting  transversely  of  the 
longitudinal  direction  of  the  strip  at  the  central 
strip  portion. 

25  Patentanspruche 

1.  Vorrichtung  fur  Dynamometerpriifen  von 
Motorfahrzeugen,  mit  einem  Dynamometer,  das 
einen  Stator,  einen  im  Stator  drehbar  gelagerten 

30  Rotor,  der  zur  Drehung  zusammen  mit  einer 
angetriebenen  Fahrzeugs-Leistungsabgabewelle 
mit  ihr  kuppelbar  ist,  eine  Statorhalterung,  die 
den  Stator  tragt  und  zum  Aufnehmen  der  Dreh- 
momentbelastung  des  Dynamometers  mit  dem 

35  Stator  verbunden  ist,  und  Mittel  zum  Messen  der 
Drehmomentbelastung  des  Dynamometers  auf- 
weist,  dadurch  gekennzeichent,  dass  der  Rotor 
(21)  mit  Mitteln  (31)  zur  biegesteifen  Ankupplung 
des  Rotors  an  die  angetriebene  Fahrzeugwelle 

40  nahe  an  der  einen  Seite  der  Statorhalterung  (22) 
versehen  ist,  dass  der  grossere  Teil  des  Stators 
(20)  und  des  Rotors  (21)  freitragend  von  der 
entgegengesetzten  Seite  der  Statorhalterung  (22) 
ausragt,  und  dass  die  Statorhalterung  mit  einer 

45  Bodenabstiitzung  (35)  versehen  ist. 
2.  Vorrichtung  nach  Anspruch  1,  dadurch 

ekennzeichnet,  dass  die  Ankupplungsmittel  des 
Rotors  (21)  ein  erstes  starres  Ankupplungsorgan 
(31)  umfassen,  das  an  einem  ausragenden  Endteil 

so  (26A)  einer  sich  durch  die  Statorhalterung  (22) 
erstreckenden  Rotorwelle  (26)  starr  befestigt  ist 
und  mit  einem  zweiten  starren  Ankupplungsor- 
gan  (33)  starr  kuppelbar  ist,  das  fur  starre  Befesti- 
gung  an  der  angetriebenen  Fahrzeugwelle  einge- 

55  richtet  ist. 
3.  Vorrichtung  nach  Anspruch  1  oder  2,  dadurch 

gekennzeichnet,  dass  die  Bodenabstutzung  (35) 
zwei  mit  Abstand  angeordnete  Schenkel  (36)  auf- 
weist,  die  in  einer  zur  Drehachse  (A)  des  Rotors 

60  <21  )  senkrechten  Ebene  (B)  liegen  und  mit  Stiitzra- 
dern  (37)  versehen  sind,  deren  Drehachsen  (C) 
parallel  zu  dieser  Ebene  liegen. 

4.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
3,  dadurch  gekennzeichnet,  dass  der  Stator  (20) 

65  fur  Drehbewegung  relativ  zur  Statorhalterung  (22) 

Claims 

1  .  Apparatus  for  dynamometer  testing  of  motor 
vehicles,  comprising  a  dynamometer  having  a 
stator,  a  rotor  journalled  for  rotation  in  the  stator 
and  engageable  with  a  driven  vehicle  power 
output  shaft  for  rotation  therewith,  a  stator  holder 
supporting  the  stator  and  connected  therewith  to 
carry  the  torque  loading  on  the  dynamometer, 
and  means  for  measuring  the  torque  loading  on 
the  dynamometer,  characterised  in  that  the  rotor 
(21)  is  provided  with  means  (31)  for  flexurally 
rigid  coupling  of  the  rotor  to  the  driven  vehicle 
shaft  adjacent  one  side  of  the  stator  holder  (22),  in 
that  the  greater  portion  of  the  stator  (20)  and  the 
rotor  (21)  extend  in  cantilever  fashion  from  the 
opposite  side  of  the  stator  holder  (22),  and  in  that 
the  stator  holder  is  provided  with  a  ground 
engaging  support  (35). 

2.  Apparatus  according  to  claim  1,  charac- 
terised  in  that  the  coupling  means  of  the  rotor  (21) 
comprises  a  first  rigid  coupling  member  (31) 
which  is  rigidly  secured  to  a  projecting  end 
portion  (26A)  of  a  rotor  shaft  (26)  extending 
through  the  stator  holder  (22)  and  which  is  rigidly 
engageable  with  a  second  rigid  coupling  member 
(33)  adapted  to  be  rigidly  secured  to  the  driven 
vehicle  shaft. 

3.  Apparatus  according  to  claim  1  or  2,  charac- 
terised  in  that  the  ground  engaging  support  (35) 
comprises  two  spaced  limbs  (36)  extending  in  a 
plane  (B)  perpendicular  to  the  axis  (A)  of  rotation 
of  the  rotor  (21)  and  provided  with  supporting 
wheels  (37)  whose  axes  (C)  of  rotation  are  parallel 
to  the  said  plane. 

4.  Apparatus  according  to  any  one  of  claims  1  to 
3,  characterised  in  that  the  stator  (20)  is  mounted 
for  rotational  movement  relative  to  the  stator 
holder  (22)  and  in  that  the  means  (40)  for  measur- 
ing  the  torque  loading  on  the  dynamometer 
interconnect  the  stator  and  the  stator  holder  to 
restrain  relative  rotational  movement  of  the  stator 
and  the  stator  holder. 

5.  Apparatus  according  to  claim  4,  charac- 
terised  in  that  the  stator  (20)  is  supported  in  the 
stator  holder  (22)  by  a  tubular  stator  member  (24) 
mounted  for  rotational  movement  relative  to  the 
stator  holder  (22)  on  antifriction  bearings  (25)  and 
in  that  the  rotor  (21)  is  mounted  for  rotation  on 
antifriction  bearings  (29,  30)  within  and  concentri- 
cally,  with  the  tubular  stator  member  (24). 

6.  Apparatus  according  to  any  one  of  claims  1  to 
5,  characterised  in  that  the  dynamometer  com- 
prises  a  hydrostatic  pump  (15A,  15B)  having  a 
mechanical  driving  connection  with  the  rotor  (21) 
and  a  hydrostatic  driving  connection  with  a 
hydrostatic  fan  motor  (16). 

7.  Apparatus  according  to  claim  6,  charac- 
terised  by  a  valve  (19)  for  diverting  a  controlled 
portion  of  the  pump  output  flow  from  the  fan 
motor  (16). 

8.  Apparatus  according  to  claim  7,  charac- 
terised  in  that  the  fan  motor  (16)  is  drivingly 
connected  to  a  fan  and  in  that  means  (12A)  is 
provided  to  subject  the  portion  of  the  pump 
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vehicule  mene  pres  d'un  cote  du  porte-stator  (22), 
en  ce  qu'en  majeure  partie  le  stator  (20)  et  le  rotor 
(21)  s'etendent  en  porte-a-faux  a  partir  du  cote 
oppose  du  porte-stator  (22)  et  en  ce  que  le  porte- 

5  stator  est  muni  d'un  support  d'appui  sur  le  sol 
(35). 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  le  moyen  d'accouplement  du  rotor  (21) 
comprend  un  premier  organe  d'accouplement 

10  rigide  (31)  rigidement  fixe  a  un  trongon  d'extre- 
mite  depassant  (26A)  d'un  arbre  de  rotor  (26) 
traversant  le  porte-stator  (22)  et  pouvant  s'accou- 
pler  rigidement  avec  un  second  organe  d'accou- 
plement  rigide  (33)  propre  a  etre  rigidement  fixe  a 

15  i'arbre  de  vehicule  mene. 
3.  Appareil  selon  la  revendication  1  ou  2, 

caracterise  en  ce  que  le  support  d'appui  sur  le  sol 
(35)  est  constitue  par  deux  pieds  espaces  (36) 
s'etendant  dans  un  plan  (B)perpendiculaire  a  I'axe 

20  (A)  de  rotation  du  rotor  (21)  et  munis  de  roues  de 
support  (37)  dont  les  axes  (C)  de  rotation  sont 
paralleles  audit  plan. 

4.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  1  a  3,  caracterise  en  ce  que  le  stator  (20) 

25  est  monte  rotatif  par  rapport  au  porte-stator  (22) 
et  en  ce  que  les  moyens  (40)  de  mesure  du  couple 
de  charge  applique  au  dynamometre  relient  entre 
eux  le  stator  et  le  porte-stator  de  fagon  a  restrein- 
dre  le  mouvement  de  rotation  relatif  apparaissant 

30  entre  eux. 
5.  Appareil  selon  la  revendication  4,  caracterise 

en  ce  que  le  stator  (20)  est  supporte  dans  le 
portestator  (22)  par  un  organe  de  stator  tubulaire 
(24)  monte  rotatif  par  rapport  au  porte-stator  (22) 

35  sur  des  paliers  antifriction  (25)  et  en  ce  que  le 
rotor  (21  )  est  monte  rotatif  sur  des  paliers  antifric- 
tion  (29,  30)  interieurement  et  concentriquement 
a  I'organe  de  stator  tubulaire  (24). 

6.  Appareil  selon  I'une  quelconque  des  revendi- 
40  cations  1  a  5,  caracterise  en  ce  que  le  dynamome- 

tre  comprend  une  pompe  hydrostatique  (15A, 
15B)  presentant  une  liaison  mecanique  menante 
avec  le  rotor  (21)  et  une  liaison  hydrostatique 
menante  avec  un  moteur  de  ventilateur  hydrosta- 

45  tique  (16). 
7.  Appareil  selon  la  revendication  6,  caracterise 

par  une  vanne  (19)  destinee  a  detourner  du 
moteur  de  ventilateur  (16)  une  fraction  controlee 
du  courant  de  sortie  de  la  pompe. 

50  8.  Appareil  selon  la  revendication  7,  caracterise 
en  ce  que  le  moteur  de  ventilateur  (16)  est 
accouple  a  un  ventilateur  et  en  ce  qu'un  moyen 
(12A)  est  prevu  pour  soumettre  la  fraction  du 
courant  de  sortie  de  la  pompe  envoyee  au  moteur 

55  de  ventilateur  (16)  a  I'effet  refroidisseur  d'un 
courant  d'air  etabli  par  le  ventilateur. 

9.  Appareil  selon  la  revendication  4  ou  5, 
caracterise  en  ce  que  les  moyens  de  mesure  du 
couple  de  charge  applique  au  dynamometre  corn- 

so  portent  une  bande  elastique  (40)  soumise  a  une 
precontrainte  de  traction  et  montee  en  tringle  de 
transmission  d'effort  de  traction  entre  le  stator 
(20)  et  le  porte-stator  (22),  les  trongons  extremes 
de  la  bande  etant  fermement  fixes  a  I'un  ou  a 

65  I'autre  (22)  du  stator  (20)  et  du  porte-stator  (22)  et 

gelagert  ist  und  dass  die  Mittel  (40)  zum  Messen 
der  Drehmomentbelastung  des  Dynamometers 
den  Stator  und  die  Statorhalterung  miteinander 
verbinden,  um  Relativdrehbewegungen  des  Sta- 
tors  und  der  Statorhalterung  zu  beschranken. 

5.  Vorrichtung  nach  Anspruch  4,  dadurch 
gekennzeichnet,  dass  der  Stator  (20)  in  der  Stator- 
halterung  (22)  durch  ein  rohrfdrmiges  Statorteil 
(24)  abgestiitzt  ist,  das  fur  Drehbewegung  relativ 
zur  Statorhalterung  (22)  in  Walzlagern  (25)  gela- 
gert  ist,  und  dass  der  Rotor  fur  Drehbewegung  in 
Waizlagern  (29,  30)  innerhalb  des  rohrformigen 
Statorteils  (24)  gleichachsig  mit  ihm  gelagert  ist. 

6.  Vorrichtung  nach  einem  der  Anspriiche  1  bis 
5,  dadurch  gekennzeichnet,  dass  das  Dynamome- 
ter  eine  hydrostatische  Pumpe  (15A,  15B) 
umfasst,  die  mechanisch  mit  dem  Rotor  (21)  und 
hydrostatisch  mit  einem  hydrostatischen  Gebla- 
semotor  (16)  antriebsverbunden  ist. 

7.  Vorrichtung  nach  Anspruch  6,  gekennzeich- 
net  durch  ein  Ventil  (19)  zum  Ablenken  eines 
geregelten  Anteils  der  Pumpenfordermenge  von 
dem  Geblasemotor  (16). 

8.  Vorrichtung  nach  Anspruch  7,  dadurch 
ekennzeichnet,  dass  der  Geblasemotor  (16)  mit 
einem  Geblase  antriebsverbunden  ist  und  dass 
Mittel  (12A)  vorgesehen  sind,  um  den  zum  Gebla- 
semotor  (16)  gelieferten  Anteil  der  Pumpenfor- 
dermenge  der  Kuhlwirkung  eines  durch  das 
Geblase  erzeugten  Luftstromes  zu  unterwerfen. 

9.  Vorrichtung  nach  Anspruch  4  oder  5,  dadurch 
gekennzeichnet,  dass  die  Mittel  zum  Messen  der 
Drehmomentbelastung  des  Dynamometers  einen 
elastischen  Streifen  (40)  aufweisen,  der  einer 
Zugvorspannung  unterliegt  und  zwischen  dem 
Stator  (20)  und  der  Statorhalterung  (22)  als  Zug- 
kraftubertragungsglied  montiert  ist,  wobei  die 
Endteile  des  Streifens  am  einen  (22)  des  Stators 
(20)  und  der  Statorhalterung  (22)  und  das  Mittel- 
teil  am  anderen  (20)  des  Stators  und  der  Stator- 
halterung  starr  befestigt  sind,  und  dass  diese 
Mittel  ferner  ein  Paar  Dehnungsmessorgane  (R-|/ 
R4  —  R2/R3)  umfassen,  die  auf  entgegengesetzten 
Seiten  des  Streifenmittelteils  befestigt  und  in 
einer  elektrischen  Bruckenmess-Schaltung 
gegeneinandergerichtet  geschaltet  sind. 

10.  Vorrichtung  nach  Anspruch  9,  dadurch 
gekennzeichnet,  dass  der  Streifen  (40)  durch  eine 
quer  zur  Langsrichtung  des  Streifens  am  Streifen- 
mitteltei!  wirkende  Kraft  vorgespannt  ist. 

Revendications 

1.  Appareil  pour  I'essai  dynamometrique  de 
vehicules  automobiles,  comprenant  un  dynamo- 
metre  comportant  un  stator,  un  rotor  tourillon- 
nant  dans  le  stator  et  pouvant  engrener  avec  un 
arbre  de  prise  de  mouvement  de  vehicule  mene 
pour  tourner  avec  lui,  un  porte-stator  supportant 
le  stator  et  relie  a  celui-ci  pour  supporter  le  couple 
de  charge  applique  au  dynamometre  et  des 
moyens  de  mesure  du  couple  de  charge  applique 
au  dynamometre,  caracterise  en  ce  que  le  rotor 
(21)  est  muni  d'un  moyen  (31)  assurant  I'accou- 
plement  rigide  flexible  du  rotor  a  I'arbre  de 
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10.  Appareil  selon  la  revendication  9,  caracte- 

rise  en  ce  que  la  bande  (40)  est  precontrainte  sous 
I'action  d'une  force  agissant  transversalement  a 
la  longueur  de  la  bande  au  niveau  du  trongon  de 
bande  median. 

son  trongon  median  etant  fermement  fixe  a  I'au- 
tre  (20)  du  stator  et  du  porte-stator,  et  deux  jauges 
de  contrainte  (FyR4—  R2/R3)  fixees  a  la  bande  sur 
des  cotes  differents  du  trongon  de  bande  median 
et  montees  en  opposition  I'une  a  I'autre  dans  un 
circuit  de  pont  de  mesure  electrique. 
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