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pivotable  about  a  stop  means  located  at  the 
forward  end  of  its  longitudinal  movement.  To 
facilitate  pivoting  movement  the  mass  may  be 
movable  longitudinally  over  a  portion  of  its  dis- 
tance  of  movement  adjacent  its  pivotable  position 
along  a  track  which  is  inclined  downwardly. 

By  providing  a  substantial  mass  mounted  on 
the  towing  vehicle  and  movable  longitudinally 
thereof  the  front  axle  loading  can  be  increased 
when  the  lifting  tackle  is  in  use  by  sliding  the 
mass  towards  the  front  of  the  vehicle,  and  can  be 
reduced  when  the  lifting  tackle  is  not  in  use  by 
sliding  the  mass  towards  the  rear  of  the  vehicle.  If, 
as  is  preferred,  the  mass  when  located  in  its 
rearmost  position  is  directly  above  the  rear  axle 
assembly  of  the  towing  vehicle,  it  will  have 
substantially  no  effect  on  the  front  axle  loading  of 
the  vehicle  when  in  this  position.  However,  when 
the  lifting  tackle  is  in  use  the  mass  can  be  moved 
from  its  rearmost  position  forwardly  until  a  satis- 
factory  front  axle  loading  is  obtained. 

The  above  and  further  features  and  advantages 
of  the  invention  will  become  clear  from  the 
following  description  of  a  preferred  embodiment 
thereof,  given  by  way  of  example  only,  reference 
being  had  to  the  accompanying  drawings, 
wherein: 

Figure  1  is  a  side  elevation  schematically  illus- 
trating  one  embodiment  of  the  invention; 

Figure  2  is  a  plan  view  of  the  embodiment  of  the 
invention  shown  in  Figure  1;  and 

Figure  3  is  a  side  view  of  an  embodiment 
incorporating  a  further  improvement. 

The  towing  vehicle  1  shown  in  the  drawings 
comprises  a  rigid  chassis  2  carrying  a  cab  3  in 
conventional  manner.  The  vehicle  has  a  front  axle 
4  and  a  rear  axle  assembly  5  comprising  tandem 
rear  axles  6,7. 

A  lifting  beam  8  is  pivotally  mounted  by  means 
of  suitable  bearings  9  on  the  chassis  2  and  is 
pivotable  about  the  bearings  9  by  means  of  twin 
hydraulic  rams  10.  The  cylinders  11  of  the  rams  10 
are  secured  to  the  upper  section  12  of  the  lifting 
beam  8,  while  the  piston  rods  are  coupled  to 
suitable  points  on  the  chassis  2.  The  lifting  beam 
8  includes  in  addition  to  the  upper  section  12  a 
lower  section  13  which  in  use  is  secured  to  a 
disabled  vehicle,  and  an  intermediate  section  14 
rigidly  coupling  the  lower  section  13  to  the  upper 
section  12. 

In  use,  the  rams  1  0  are  retracted  and  the  towing 
vehicle  is  reversed  towards  a  disabled  vehicle. 
The  lower  section  12  of  the  lifting  beam  8  is 
coupled  to  the  disabled  vehicle,  and  the  rams  10 
are  extended  to  lift  the  front  of  the  disabled 
vehicle.  The  load  imposed  on  the  lifting  beam  8 
by  the  disabled  vehicle  tends  to  rotate  the  towing 
vehicle  clockwise  as  viewed  in  Figure  1,  thereby 
reducing  the  front  axle  loading. 

In  order  to  compensate  for  the  reduced  front 
axle  loading  a  pair  of  masses  15  are  slidably 
mounted  on  suitable  tracks  on  the  chassis  2  and 
are  movable  longitudinally  of  the  towing  vehicle 
by  suitable  means,  e.g.  hydraulic  rams.  In  the 
position  illustrated  in  Figures  1  and  2  the  masses 

Description 

This  invention  relates  to  a  towing  vehicle,  and 
more  particularly  to  a  towing  vehicle  suitable  for 
recovering  disabled  vehicles.  5 

It  is  conventional  on  recovery  vehicles  intended 
for  recovery  of  heavy  commercial  vehicles  to 
provide  means  for  lifting  the  front  of  a  vehicle 
being  towed.  Such  lifting  means  may  be  in  the 
form  of  a  crane,  or  an  arm  pivotally  mounted  on  10 
the  recovery  vehicle  chassis,  and  movable  rela- 
tive  to  the  recovery  vehicle  chassis  by  means  of 
hydraulic  rams  to  lift  the  vehicle  being  towed. 

It  is  a  consequence  of  applying  an  upward 
lifting  force  to  a  vehicle  being  towed  that  a  torque  15 
is  applied  to  the  towing  vehicle,  tending  to  rotate 
the  towing  vehicle  about  the  rear  axle  assembly 
thereof.  The  effect  of  this  torque  is  to  reduce  the 
loading  on  the  front  axle  of  the  towing  vehicle 
when  the  lifting  force  is  applied.  Unless  satisfac-  20 
tory  precautions  are  taken,  this  could  lead.to  front 
axle  loading  which  is  inadequate  to  provide  safe 
steering  of  the  towing  vehicle.  The  front  axle 
loading  cannot  satisfactorily  be  increased  by 
means  of  counter-balance  weights  located  at  the  25 
front  of  the  vehicle  since  if  such  weights  were 
permanently  located  the  front  axle  loading  would 
become  excessive  when  the  towing  vehicle  was 
not  applying  a  lifting  force  to  a  towed  vehicle.  The 
use  of  removable  counter-balance  weights  would  30 
clearly  be  impracticable. 

One  accepted  solution  to  the  above  problem  is 
to  make  the  wheel-base  of  the  towing  vehicle 
sufficiently  long  to  maintain  satisfactory  .front 
axle  loading  when  the  maximum  permissible  35 
lifting  force  is  being  applied  by  the  lifting  tackle. 
However,  this  arrangement  leads  to  the  dis- 
advantage  that  the  vehicle  is  excessively  long, 
thereby  greatly  reducing  the  manoeuvrability  of 
the  vehicle.  40 

Another  solution  has  been  proposed  in  French 
patent  application  No.  FR  —  A  —  2  51  5  585,  in  which 
a  weight  is  movable  along  the  vehicle  body.  In 
order  to  render  the  weight  movable,  it  is  mounted 
on  wheels  or  rollers  through  which  its  weight  is  45 
transmitted  to  rails  attached  to  the  body  sub- 
stantially  along  its  centreline. 

The  present  invention  relates  to  a  towing 
vehicle  having  means  at  the  rear  thereof  for 
applying  a  lifting  force  to  a  vehicle  b.eing  towed,  so 
provided  with  at  least  one  mass  mounted  for 
movement  longitudinally  of  the  vehicle  from  one 
end  position  substantially  above  the  rear  axle  or 
axles  to  a  second  end  position  forward  thereof 
under  the  action  of  a  respective  hydraulic  ram  to  55 
vary  the  front  axle  loading  of  the  vehicle. 

The  invention  is  characterised  in  that  the  at 
least  one  mass  is  slidably  movable  along  and  in 
contact  with  a  track  or  other  suitable  surface. 

In  one  preferred  embodiment  there  are  two  so 
masses,  one  movable  along  a  respective  track  on 
each  side  of  the  vehicle. 

In  another  preferred  embodiment  the  at  least 
one  mass  is  pivotable  in  addition  to  its  longi- 
tudinal  ability  to  move,  in  which  case  it  may  be  65 
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overloading  the  back  axle.  By  moving  the  masses, 
the  back  axle  loading  may  be  reduced  by  as  much 
as  30  cwt  to  2  tons. 

The  preferred  masses  are  of  between  1  and  3 
tons  in  weight  and  may  be  between  6  and  7  foot  in 
length  and  between  2  and  3  foot  in  height. 

Claims 

T.  A  towing  vehicle  having  means  at  the  rear 
thereof  for  applying  a  lifting  force  to  a  vehicle 
being  towed,  provided  with  at  least  one  mass  (15) 
mounted  for  movement  longitudinally  of  the 
vehicle  from  one  end  position  substantially  above 
the  rear  axle  or  axles  (6,  7)  to  a  second  end 
position  forward  thereof  under  the  action  of  a 
respective  hydraulic  ram  (17)  to  vary  the  loading 
on  the  front  axle  (4)  of  the  vehicle,  characterised 
in  that  the  at  least  one  mass  (15)  is  slidably 
movable  along  and  in  contact  with  a  track  or  other 
suitable  surface. 

2.  A  towing  vehicle  as  claimed  in  claim  1, 
characterised  in  that  there  are  two  masses  (15), 
one  movable  along  a  respective  track  on  each 
side  of  the  vehicle. 

3.  A  towing  vehicle  as  claimed  in  any  one  of  the 
preceding  claims,  characterised  in  that  the  at  least 
one  mass  (15)  is  pivotable  in  addition  to  its  ability 
to  move  longitudinally,  whereby  the  centre  of 
gravity  of  the  mass  may  be  displaced  further  in 
said  longitudinal  direction. 

4.  A  towing  vehicle  as  claimed  in  claim  3, 
characterised  in  that  the  at  least  one  mass  (15)  is 
pivotable  about  a  respective  stop  means  (19) 
located  at  the  forward  end  of  its  longitudinal 
movement. 

5.  A  towing  vehicle  as  claimed  in  either  claim  3 
or  claim  4,  characterised  in  that  the  at  least  one 
mass  (15)  is  movable  longitudinally  over  a  portion 
of  its  distance  of  movement  adjacent  its  pivotable 
position  along  a  track  (16)  which  is  inclined 
downwardly. 

Patentanspruche 

1.  Abschleppfahrzeug  mit  einer  Einrichtung  an 
der  Hinterseite  desselben  zum  Aufbringen  einer 
Hubkraft  auf  ein  abgeschlepptes  Fahrzeug,  und 
das  mitwenigstens  einer  Masse  (15)  versehen  ist, 
die  zur  Bewegung  langs  des  Fahrzeugs  von  einer 
Endposition  im  wesentlichen  iiber  der  Hinte- 
rachse  oder  den  Hinterachsen  (6,  7)  in  eine  zweite 
Endposition  vor  diesen  unter  der  Wirkung  einer 
entsprechenden  Hydraulikeinrichtung  (17)  gela- 
gert  ist,  urn  den  Druck  auf  der  Vorderachse  (4)  des 
Fahrzeugs  zu  variieren,  dadurch  gekennzeichnet, 
dalS  die  genannte  wenigstens  eine  Masse  (15) 
verschiebbar  langs  und  in  Beruhrung  mit  einer 
Schiene  Oder  mit  einer  anderen  geeigneten  Fla- 
che  beweglich  ist. 

2.  Abschleppfahrzeug  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daft  zwei  Massen  (15) 
vorgesehen  sind,  von  denen  eine  jeweils  langs 
einer  entsprechenden  Schiene  zu  jeder  Seite  des 
Fahrzeugs  beweglich  ist. 

15  are  located  substantially  above  the  rear  axle 
assembly  5  and  accordingly  impose  substantially 
no  load  on  the  front  axle  4.  However,  when  the 
lifting  gear  is  in  use  the  masses  15  may  be  moved 
forwardly  towards  the  cab  3  in  order  to  increase 
the  loading  on  the  front  axle  to  a  satisfactory 
level. 

Figure  3  shows  a  modification  in  which  the 
masses  15  are  moved  not  only  longitudinally  of 
the  vehicle  but  are  also  tipped  onto  their  end  into 
a  position  immediately  adjacent  the  cab.  Clearly 
for  stability  during  the  longitudinal  sliding  pro- 
cess,  the  masses  15  are  preferably  shaped  to  be 
cuboids  having  a  greater  horizontal  longitudinal 
dimension  than  their  vertical  dimensions.  How- 
ever  this  is  not  the  most  effective  shape  when  it  is 
desired  to  concentrate  the  weight  as  near  as 
possible  to  the  front  of  the  vehicle,  as  the  centre 
of  gravity  of  the  masses  is  located  some  distance 
from  their  front  ends  which  are  stopped  by  the 
cab. 

In  order  to  allow  this  advantageous  tilting  to 
take  place,  the  tracks  or  other  surface  on  which 
each  mass  slides  are  angled  downwardly  over  the 
forward  part  of  their  distance,  the  incline  being 
indicated  by  16.  Continued  pushing  by  the 
hydraulic  ram  17  causes  a  stop  18  on  each  mass 
to  contact  an  abutment  19  of  the  vehicle. 

Further  pushing  by  the  ram  causes  the  mass  15, 
already  tilted  slightly  by  incline  16  to  pivot 
upwardly  about  the  abutment  19  until  it  comes  to 
rest  in  a  vertical  disposition  when  it  can  be 
secured  by  e.g.  locking  lugs,  or  alternatively  be 
held  in  position  by  the  ram. 

The  masses  may  take  any  suitable  form,  for 
example  they  may  consist  of  metal  or  concrete 
blocks,  or  boxes  in  which  suitable  material,  e.g. 
shot  may  be  loaded. 

The  lifting  beam  8  is  controlled  by  means  of 
hydraulic  power  applied  through  the  rams  10. 
Accordingly,  the  towing  vehicle  includes  a 
hydraulic  supply  system,  and  this  supply  system 
may  conveniently  be  used  for  moving  the  masses 
15.  It  is  to  be  understood,  however,  that  other 
suitable  means  may  be  provided  for  moving  the 
masses  15  if  preferred. 

Preferably,  the  vehicle  includes  measuring 
apparatus  for  measuring  the  downward  load 
imposed  by  the  towed  vehicle  on  the  towing 
vehicle.  This  will  enable  the  optimum  position  of 
the  masses  15  to  be  determined,  e.g.  by  reference 
to  a  table,  for  any  particular  load. 

A  further  advantage  of  the  invention  is  that, 
when  the  masses  15  are  in  their  rearmost  posi- 
tion,  they  provide  a  substantial  load  directly  over 
the  rear,  driving,  wheels  of  the  towing  vehicle. 
This  improves  the  ability  of  the  vehicle  to  exert  a 
straight  pull,  and  thus  improves  to  non-sus- 
pended  towing  capabilities  of  the  vehicle.  Thus, 
the  preferred  towing  vehicle  has  ideal  characteris- 
tics  for  both  suspended  and  bar  towing. 

Another  advantage  is  that  the  load  on  the  back 
axle  or  axles  is  effectively  reduced  when  the 
masses  are  moved  forwardly,  whereby  a  heavy- 
weightmay  be  lift-towed  by  the  vehicle  without 
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situee  en  avant  de  la  position  arriere,  sous  I'action 
d'un  verin  hydraulique  respectif  (17)  afin  de  faire 
varier  la  charge  exercee  sur  I'essieu  avant  (4)  du 
vehicule,  caracterise  en  ce  qu'au  moins  une 
masse  (15)  peut  coulisser  le  long  d'une  voie  ou 
autre  surface  appropriee,  et  en  contact  avec  cette 
voie  ou  autre  surface. 

2.  Vehicule  remorqueur  selon  la  revendication 
1,  caracterise  en  ce  qu'il  comprend  deux  masses 
(15),  qui  peuvent  se  deplacer,  chacune  le  long  de 
sa  voie  respective,  sur  les  deux  cotes  du  vehicule. 

3.  Vehicule  remorqueur  selon  une  quelconque 
des  revendications  precedentes,  caracterise  en  ce 
que  la  masse  ou  chaque  masse  (15)  peut  basculer, 
en  supplement  de  sa  liberte  de  deplacement 
longitudinal,  de  sorte  que  le  centre  de  gravite  de 
la  masse  peut  etre  ainsi  deplace  plus  loin  dans 
ladite  direction  longitudinale. 

4.  Vehicule  remorqueur  selon  la  revendication 
3,  caracterise  en  ce  que  la  masse  ou  chaque 
masse  (15)  peut  basculer  autour  d'un  moyen 
d'arret  respectif  (19)  place  a  I'extremite  avant  de 
sa  course  longitudinale. 

5.  Vehicule  remorqueur  selon  la  revendication  3 
ou  la  revendication  4,  caracterise  en  ce"  que,  sur 
une  portion  de  sa  course  qui  est  adjacente  a  sa 
position  de  basculement,  la  masse  ou  chaque 
masse  (15)  peut  se  deplacer  longitudinalement  le 
long  d'une  voie  (16)  qui  est  en  pente  vers  le  bas. 

3.  Abschleppfahrzeug  nach  einem  der  vorher- 
gehenden  Anspriiche,  dadurch  gekennzeichnet, 
daS  die  wenigstens  eine  Masse  (15)  zusatzlich  zu 
ihrer  Langsverschiebbarkeit  schwenkbar  ist, 
wodurch  der  Schwerpunkt  der  Masse  in  der 
genannten  Langsrichtung  weiter  verschoben 
werden  kann. 

4.  Abschleppfahrzeug  nach  Anspruch  3, 
dadurch  gekennzeichnet,  dalS  die  wenigstens  eine 
Masse  (15)  urn  eine  entsprechende  Anschlagein- 
richtung  (19)  schwenkbar  ist,  die  am  vorderen 
Ende  ihrer  Langsbewegung  gelegen  ist. 

5.  Abschleppfahrzeug  nach  Anspruch  3  oder  4, 
dadurch  gekennzeichnet,  dalS  die  wenigstens  eine 
Masse  (15)  in  Langsrichtung  iiber  einen  Teil  ihrer 
Bewegungsdistanz  benachbart  ihrer  schwenkba- 
ren  Position  langs  einer  Schiene  (16)  beweglich 
ist,  die  nach  unten  geneigt  ist. 

Revendications 

1.  Vehicule  remorqueur  equipe  de  moyens  pre- 
vus  sur  sa  partie  arriere  pour  appliquer  une  force 
de  levage  a  un  vehicule  remorque,  muni  d'au 
moins  une  masse  (15)  montee  pour  pouvoir  se 
deplacer  dans  la  direction  longitudinale  du  vehi- 
cule,  d'une  position  d'extremite  situee  sensible- 
ment  au-dessus  de  I'essieu  arriere  ou  des  essieux 
arriere  (6,  7)  et  une  deuxieme  position  d'extremite 
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