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@  Drawbar  assembly. 
(g)  A  drawbar  assembly  for  an  agricultural  tractor  or  other 
vehicle  which  permits  easy  hitching,  provides  secure  coupling 
of  a  heavy  trailer,  and  enables  a  drive  to  be  obtained  from  a  PTO 
shaft  of  the  vehicle. 

The  drawbar  assembly  comprises  a  first  portion  (10)  provided 
with  an  engagement  pin  (18),  and  a  second  portion  (14) 
connected  to  the  first  portion  (10)  remote  from  the  engagement 
pin  (18)  and  such  as  to  be  pivotable,  or  separable  in  parallel, 
relative  to  the  first  portion  (10)  in  a  vertical  plane.  The  second 
portion  (14)  comprises  a  drawbar  (22)  provided  with  first  and 
second  longitudinally  spaced  apertures  (29,32)  located  at 
respectively  outer  and  inner  locations  of  the  drawbar  (22).  The 
drawbar  (22)  is  longitudinally  displaceable  such  that  these 
apertures  (29,32)  can  selectively  confront  the  engagement  pin 
(18)  and  such  that  (a)  when  the  drawbar  (22)  is  in  a  retracted 
configuration,  a  towing  ring  of  a  heavy  trailer  or  other  article  to 
be  connected  is  engageable  by  causing  the  engagement  pin  to 
project  through  the  ring  and  into  the  said  first  aperture  (29),  and 
(b)  the  drawbar  (22)  is  retainable  in  an  extended  configuration 
by  engagement  of  the  engagement  pin  (18)  in  the  said  second 
aperture  (32),  the  outer  end  of  the  drawbar  (22)  then  being 
engageable  with  a  towed  implement  or  other  article  to  be 
connected  (possibly  using  the  said  first  aperture  (29)). 

Latch  means  (16,26)  are  provided  to  lock  the  first  and  second 

portions  (10,14)  to  one  another  with  the  said  engagement  pin 
(18)  engaged  in  a  selected  one  of  said  apertures  (29,32).  Guide 
means  (24,31)  are  also  provided  to  assist  In  locating  the  trailer's 
towing  ring  during  hitching. 
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Description 

DRAWBAR  ASSEMBLY 

The  present  invention  relates  to  a  drawbar 
assembly  for  agricultural  tractors  and  other  vehicles, 
and  to  a  vehicle  including  such  an  asssembly.  5 

Tractors  often  need  to  be  capable  of  connection, 
on  the  one  hand,  to  ordinary  heavy  trailers  providing 
relatively  high  loading  on  the  hitch  (i.e.  the  tractor's 
coupling  device)  and,  on  the  other  hand,  to 
equipment  requiring  connection  to  a  power  take-off  10 
(PTO)  shaft  of  the  tractor.  Because  of  the  geometry 
of  the  tractor's  PTO  drive  shaft,  hitch  positions  at 
standardised  distances  from  the  end  of  the  PTO 
shaft  are  required  to  ensure  correct  joint  phasing. 
But  this  is  generally  not  suitable  or  convenient  for  15 
coupling  an  ordinary,  heavy  trailer.  Thus  it  is  known 
to  provide  a  drawbar  assembly  that  provides  a  hook 
for  engaging  an  ordinary  trailer;  and  a  straight 
drawbar  with  a  clevis  for  attaching  the  equipment 
requiring  the  PTO  connection.  But  changing  bet-  20 
ween  the  two  modes  of  connection  is  generally 
difficult.  For  engaging  the  trailer  with  the  tractor's 
hook  the  tractor  driver  has  to  be  able  to  see  both  the 
hook  and  the  trailer's  towing  ring  (or  "eye"),  and  this 
requirement  imposes  contraints  on  the  design  of  the  25 
hook  and  on  the  method  of  its  use.  Furthermore,  the 
hooking  of  a  trailer  tends  to  be  unreliable,  in  that  the 
connection  may  not  be  very  secure  (especially  since 
heavy  trailers  may  exert  upward  forces  on  the  tractor 
rather  than  downward  forces,  e.g.  when  tipping  30 
compacted  grass). 

According  to  one  aspect  of  the  present  invention 
there  is  provided  a  drawbar  assembly  comprising  a 
first  portion  provided  with  an  engagement  pin,  and  a 
second  portion  connected  to  the  first  portion  remote  35 
from  said  engagement  pin  and  such  as  to  be 
movable  relative  to  the  first  portion  in  a  vertical 
plane;  wherein  said  second  portion  comprises  a 
drawbar  provided  with  first  and  second  longitudinally 
spaced  apertures  located  at  respectively  outer  and  40 
inner  locations  of  the  drawbar,  the  drawbar  being 
longitudinally  displaceable  such  that  said  apertures 
can  selectively  confront  the  pin  and  such  that  (a) 
when  the  drawbar  is  in  a  retracted  configuration,  a 
towing  ring  of  a  heavy  trailer  or  other  article  to  be  45 
connected  is  engageable  by  causing  the  engage- 
ment  pin  to  project  through  the  ring  and  into  the  said 
first  aperture,  and  (b)  the  drawbar  is  retainable  in  an 
extended  configuration  by  engagement  of  the 
engagement  pin  in  the  said  second  aperture,  the  50 
outer  end  of  the  drawbar  then  being  engageable  with 
a  towed  implement  or  other  article  to  be  connected 
(possibly  using  the  said  first  aperture). 

Preferably  the  first  and  second  portions  are 
pivotally  connected  to  one  another  remote  from  said  55 
engagement  pin  and  such  as  to  be  movable  as 
aforesaid.  Alternatively  they  may  be  mounted  for 
parallel  separation  and  approach. 

Preferably  the  drawbar  assembly  comprises  re- 
leasably  engageable  latch  means  to  lock  the  first  and  60 
second  portions  together  with  said  engagement  pin 
engaged  in  a  selected  aperture. 

Preferably  the  drawbar  assembly  comprises  guide 

means  for  assisting  in  location  of  a  towing  ring  of  a 
trailer.  Thus,  with  the  drawbar  in  its  withdrawn 
configuration  and  the  first  and  second  portions 
pivoted  apart,  the  ring  can  be  approximately  located 
between  the  portions  which  can  then  be  pivoted 
towards  one  another,  whereupon  the  guide  means 
guide  the  towing  ring  to  the  pin  engagement 
position. 

Advantageously  the  drawbar  is  provided  adacent 
its  outer  end  with  a  seating  having  a  shape 
conforming  substantially  to  the  shape  of  a  conven- 
tional  towing  ring  of  a  trailer.  Preferably  the  seating 
has  a  circumferentially  concave  portion  to  accomo- 
date  a  generally  toroidal  towing  ring. 

Preferably  the  second  portion  comprises  a  frame, 
the  drawbar  being  longitudinally  displaceable 
relative  to  the  frame  and  selectively  positionable  in 
one  of  a  plurality  of  angular  positions  relative  to  the 
frame.  Preferably  the  drawbar  also  has  a  rearward 
aperture,  further  from  the  first  aperture  than  from  the 
second  aperture,  and  the  said  frame  has  at  least  one 
corresponding  aperture  such  that  the  frame  and 
drawbar  are  connectable  by  another  pin  extending 
through  the  drawbar's  rearward  aperture  and  the 
frame's  corresponding  aperture.  The  frame  may 
have  a  plurality  of  laterally  spaced  apertures  so  that, 
in  the  extended  configuration  of  the  drawbar,  the 
latter  can  pivot  about  the  said  engagement  pin  of  the 
first  portion  to  a  plurality  of  angular  positions  in  each 
of  which  it  may  be  held  by  passing  said  other  pin 
through  the  rear  aperture  of  the  drawbar  into  a 
selected  one  of  said  laterally  spaced  apertures  of  the 
pivoted  frame. 

In  another  aspect  the  invention  provides  a  tractor 
including  such  a  drawbar  assembly. 

By  way  of  non-limiting  example,  embodiments  of 
the  invention  will  now  be  described  with  reference  to 
the  accompanying  drawings  of  which  : 

Figure  1  is  a  plan  view  of  a  drawbar  assembly 
in  a  first  embodiment  of  the  invention,  with  the 
drawbar  in  its  extended  configuration; 

Figure  2  is  a  side  elevation  corresponding  to 
Fig.  1  ; 

Figure  3  is  an  end  elevation  corresponding  to 
Figs  1  and  2; 

Figures  4  and  5  are  plan  and  side  elevation 
views  corresponding  to  Figs.  1  and  2  but 
showing  the  drawbar  in  its  retracted  configura- 
tion;  and 

Figures  6  to  10  are  views  corresponding  to 
those  of  Figs  1-5  respectively  but  of  a  second 
embodiment. 

The  assembly  of  Figs  1  to  5  has  a  fixed  frame  10 
which,  in  use,  is  connected  to  the  rear  of  the  tractor, 
and  extends  generally  rearwardly  thereof.  Horizontal 
transverse  pivot  bars  12  are  provided,  one  at  each 
side,  at  the  tractor-adjacent  inner  end  of  the  frame 
10.  The  fixed  frame  10  is  provided  towards  its  outer 
end  with  a  pair  of  detent  bars  16,  one  at  either  side. 
Adjacent  its  outer  end,  the  fixed  frame  10  carries  a 
fixed,  downwardly  projecting,  engagement  pin  18, 
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the  projecting  portion  of  which  is  of  tapered  form  (as 
can  be  seen  most  clearly  in  Fig.  3). 

A  movable  hitch  frame  14  has  a  rear  carrier  frame 
portion  20  and  an  elongate  drawbar  22,  the  rear 
carrier  frame  portion  20  being  pivotally  connected  to 
the  fixed  frame  10  by  the  pivot  bars  12.  (Figs.  2  and  5 
show  the  hitch  frame  14  in  two  different  positions: 
parallel  to  and  underlying  the  fixed  frame  10;  and 
extending  downwardly  and  rearwardly  from  the  pivot 
bars  12.)  The  carrier  frame  portion  20  has  an 
upwardly  projecting,  generally  V-shaped,  guide 
piece  24  adjacent  the  outer  end.  Inwardly  of  this,  at 
each  side,  there  is  an  engagement  hook  26.  Still 
further  inwardly,  the  frame  portion  20  is  penetrated 
by  three  apertures  28  disposed  in  an  arc. 

The  drawbar  is  a  simple  elongate  girder  having  an 
outer  aperture  29  adjacent  the  outer  end;  and  an 
intermediate  aperture  32. 

From  Fig.  5  it  can  be  seen  that  the  movable  hitch 
frame  14,  when  in  its  lowered  position,  provides  a 
gap  between  its  rear  portion  (including  the  engage- 
ment  hook  26  and  the  guide  piece  24)  and  the 
underside  of  the  fixed  frame  10.  With  the  drawbar  22 
retracted  as  shown,  its  outer  aperture  29  is  aligned 
with  the  fixed  engagement  pin  18,  such  that  if  the 
hitch  frame  14  is  pivoted  upwardly,  the  fixed  pin  18 
engages  in  the  aperture  29.  As  this  occurs,  the 
engagement  hooks  26  are  engageable  over  the 
detent  bars  16  of  the  fixed  frame  10. 

To  couple  the  drawbar  assembly  to  the  towing  ring 
of  a  trailer,  the  assembly  is  initially  positioned  as 
shown  in  Fig.  5,  with  the  movable  hitch  frame  pivoted 
downwardly.  The  tractor  or  other  vehicle  bearing  the 
drawbar  assembly  is  reversed  up  to  the  towing  ring 
of  the  trailer  until  the  ring  is  located  approximately 
beneath  the  fixed  engagement  pin  18.  Side  cheeks 
31  directed  rearwardly  and  downwardly  away  from 
the  bottom  of  the  guide  piece  24,  assist  in  raising  the 
towing  ring  and  directing  it  into  the  desired  position, 
the  towing  ring  being  also  centralised  by  the  wings 
of  the  guide  piece  24.  The  movable  hitch  frame  14  is 
then  pivoted  upwardly.  (In  practice,  it  may  be 
arranged  for  this  to  be  done  by  hydraulic  cylinders  or 
by  a  mechanical  linkage,  powered  by  the  tractor 
vehicle.)  As  the  towing  ring  is  lifted  by  the  rising 
drawbar,  it  is  (or  continues  to  be)  centralised  by  the 
wings  of  the  guide  piece  24.  The  continued  pivoting 
of  the  hitch  frame  14  causes  the  towing  ring  to  be 
sandwiched  between  the  drawbar  22  and  the  fixed 
frame  10,  with  the  fixed  engagement  pin  18  passing 
through  the  towing  ring  and  into  the  outer  aperture 
29  of  the  drawbar.  In  the  course  of  this  motion  the 
hooks  26  are  automatically  engaged  with  the  delent 
bars  16  to  lock  the  hitch  frame  in  the  raised  position, 
and  consequently  to  lock  the  towing  ring  on  the 
engagement  pin  18.  To  release  the  engagement, 
hooks  26  are  released  from  off  the  bars  16. 

If  it  is  desired  to  connect  a  power  take-off  driven 
implement,  the  configuration  shown  in  Figs.  1  and  2 
is  employed.  With  the  hitch  frame  14  in  the  lowered 
position,  the  drawbar  22  is  extended  rearwardly. 
Upward  pivoting  of  the  hitch  frame  14  then  causes 
the  fixed  engagement  pin  18  to  pass  through  the 
intermediate  aperture  32  of  the  drawbar.  Thus  the 
drawbar's  degree  of  extension  is  securely  fixed. 

Nevertheless,  the  drawbar  is  capable  of  lateral 
pivoting-within  the  limits  defined  by  the  angled  inner 
edges  of  the  side  cheeks  31  -  and  can  be  locked  in  a 
desired  angular  position  by  passing  another  pin  (not 

5  shown)  through  the  inner  aperture  30  of  the 
drawbar,  and  a  selected  one  of  the  apertures  28  in 
the  carrier  frame  portion  20.  (It  will  be  appreciated 
that  the  apertures  28  are  disposed  arcuately  with 
respect  to  the  pivotal  axis  of  the  drawbar  in  this 

10  configuration.)  An  implement  can  then  be  coupled  to 
the  outer  end  of  the  drawbar,  using  the  outer 
aperture  29  thereof.  This  can  either  be  by  means  of  a 
simple  pin  connection  or  by  means  of  a  removable 
clevis  having  a  portion  to  be  attached  to  the  drawbar 

15  22  and  an  apertured  portion  to  overlie  the  aperture 
29. 

It  will  be  apparent  that  the  pivoting  of  the  drawbar 
22  (in  its  extended  configuration)  about  the  fixed 
engagement  pin  18  is  easily  effected  and  controlled 

20  by  passing  said  other  pin  through  one  of  the 
apertures  28  in  the  carrier  frame  portion  20,  and  that 
this  can  be  done  easily,  from  the  rear  of  the  tractor, 
without  the  need  to  perform  intricate  operations 
from  underneath.  Such  pivotability  of  the  drawbar  22 

25  permits  of  easy  acces  to  the  PTO  for  equipment 
requiring  such  PTO  drive,  even  with  the  towed 
implement  or  other  article  remaining  coupled  to  the 
extended  drawbar  22. 

The  assembly  of  Figs  1  to  5  is  simple  in 
30  construction  and  in  use.  The  use  of  engagement  pin 

1  8  rather  than  a  hook  for  engaging  the  towing  ring  of 
heavy  trailers  gives  a  secure  coupling,  with  no  risk 
that  a  trailer  will  be  lost  owing  to  failure  of  a  hook 
closure  plate.  Even  if  a  heavily  laden  trailer  tends  to 

35  exert  an  upward  force  on  the  drawbar  assembly,  the 
coupling  is  still  entirely  secure,  since  the  towing  ring 
is  sandwiched  between  the  fixed  frame  10  and  the 
moving  frame  14.  Furthermore,  since  the  tapered 
engagement  pin  18  is  of  simple  form,  it  can  be  made 

40  inexpensively  of  a  suitable  hard  material,  and  (for 
example)  may  be  retained  to  the  fixed  frame  10  by  a 
releasable  connection  (e.g.  a  thread),  so  that  it  can 
be  readily  replaced  if  worn  or  damaged. 

The  drawbar  22  is  also  of  particularly  simple  form 
45  and  it  too  can  be  made  of  a  hard,  relatively 

intractable  material. 
The  design  of  the  moving  hitch  frame  14  is  such 

that  little  ground  clearance  is  used  up  by  it.  The 
whole  assembly  is  very  slim. 

50  Similar  benefits  and  advantages  arise  with  the 
embodiment  of  Figs  6  to  10.  This  has  an  engagement 
pin  118  of  generally  cylindrical  (rather  than  tapered) 
form  and  projects  downwards  a  greater  distance 
than  pin  18  of  Figs  1-5.  The  drawbar  122  has  a  boss 

55  129  welded  to  its  outer  end,  this  boss  122  having  a 
cylidrical  bore  132  therethrough  to  receive  the 
engagement  pin  118  in  the  drawbar  assembly's 
retracted  configuration.  The  exterior  of  boss  129  is 
provided  with  a  circumferential  concavity  133  to 

60  accomodate  the  toroidal  shape  of  the  conventional 
towing  ring  of  a  heavy  trailer.  When  the  drawbar 
assembly  of  Figs  6  to  10  is  to  be  used  in  the 
extended  configuration,  the  whole  drawbar  122  is 
removed  and  rotated  through  180°  about  its  longi- 

65  tudinal  axis  so  that  the  boss  122  is  inverted  (see  Fig 
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7).  This  tends  to  avoid  undue  wear  of  the  boss  129, 
particularly  in  the  vicinity  of  circumferential  concavity 
133  and  of  the  there-adjacent  reduced  area  end  face 
of  the  boss. 

In  another  modification  (not  shown)  the  second 
portion  is  connected  to  the  first  portion  such  as  to 
remain  parallel  to  the  first  portion  as  it  moves  relative 
thereto  in  a  vertical  plane  (instead  of  first  and 
second  portions  being  pivotally  connected  to  one 
another  as  in  the  illustrated  embodiments  of  Figs  1-5 
and  Figs  6-10).  Such  mutual  separation  and  ap- 
proach  whilst  remaining  parallel  can  be  obtained  by 
providing  telescopically  slidable,  vertical  guide 
pieces  between  the  first  and  second  portions  at 
longitudinally  spaced  locations. 

5.  A  drawbar  assembly  according  to  any  one 
of  the  preceding  Claims,  characterised  in  that 
the  drawbar  (22;  122)  is  provided  adjacent  its 
outer  end  with  a  seating  (129)  having  a  shape 
conforming  substantially  to  the  shape  of  a 
conventional  towing  ring  of  a  trailer. 

6.  A  drawbar  assembly  according  to  Claim  5, 
characterised  in  that  the  seating  (129)  has  a 
circumferentially  concave  portion  (133)  to  acco- 
modate  a  generally  toroidal  towing  ring. 

7.  A  drawbar  assembly  according  to  any  one 
of  the  preceding  Claims,  characterised  in  that 
the  second  portion  (14)  comprises  a  frame  (20), 
the  drawbar  (22;122)  being  longitudinally  dis- 
piaceable  relative  to  the  frame  (20)  and  selec- 
tively  positionable  in  one  of  a  plurality  of  angular 
positions  relative  to  the  frame  (20). 

8.  A  drawbar  assembly  according  to  Claim  7, 
characterised  in  that  the  drawbar  (22;122)  has 
also  a  rearward  aperture  (30),  further  from  the 
first  aperture  (29;  132)  than  from  the  second 
aperture  (32),  and  in  that  the  frame  (20)  has  at 
least  one  corresponding  aperture  (28)  such  that 
the  frame  (20)  and  drawbar  (22;  122)  are 
connectable  by  another  pin  extending  through 
the  drawbar's  rearward  aperture  (30)  and  the 
frame's  corresponding  aperture  (28). 

9.  A  drawbar  assembly  according  to  Claim  8, 
characterised  in  that  the  frame  (20)  has  a 
plurality  of  said  corresponding  apertures  (28) 
that  are  laterally  spaced  apart  such  that,  in  the 
extended  configuration  of  the  drawbar  (22;  122), 
the  drawbar  (22;  122)  can  pivot  about  the  said 
engagement  pin  (18;118)  of  the  first  portion  (10) 
to  a  plurality  of  angular  positions  in  each  of 
which  it  may  be  held  by  passing  said  other  pin 
through  the  rear  aperture  (30)  of  the  drawbar 
(22;122)  and  into  a  selected  one  of  said  laterally 
spaced  apertures  (28)  of  the  frame  (20). 

10.  A  tractor  or  other  towing  vehicle  including 
a  drawbar  assembly  according  to  any  one  of 
Claims  1  to  9. 

10 

15 

Claims 
20 

1.  A  drawbar  assembly  comprising  a  first 
portion  (10)  provided  with  an  engagement  pin 
(18;118),  and  a  second  portion  (14)  connected 
to  the  first  portion  remote  from  said  engage- 
ment  pin  (18;118)  and  such  as  to  be  movable 
relative  to  the  first  portion  in  a  vertical  plane, 
characterised  in  that  the  said  second  portion 
(14)  comprises  a  drawbar  (22;122)  provided 
with  first  and  second  longitudinally  spaced 
apertures  (29,132;32)  located  at  respectively 
outer  and  inner  locations  of  the  drawbar 
(22:122),  the  drawbar  (22;122)  being  longitudi- 
nally  displaceable  such  that  said  apertures 
(29,132;32)  can  selectively  confront  the  en- 
gagement  pin  (18;118)  and  such  that  (a)  when 
the  drawbar  (22;122)  is  in  a  retracted  configura- 
tion  the  towing  ring  of  a  heavy  trailer  or  other 
article  to  be  connected  is  engageable  by 
causing  the  engagement  pin  (18;118)  to  project 
through  the  towing  ring  and  into  the  said  first 
aperture  (29;132),  and  (b)  the  drawbar  (22;122) 
is  retainable  in  an  extended  configuration  by 
engagement  of  the  engagement  pin  (18;118)  in 
the  said  second  aperture  (32),  the  outer  end  of 
the  drawbar  then  being  engageable  with  a 
towed  implement  or  other  article  to  he  con- 
nected  (possibly  using  the  said  first  aperture 
(29;132)). 

2.  A  drawbar  assembly  according  to  Claim  1, 
characterised  in  that  the  first  and  second 
portions  (10,14)  are  pivotally  connected  to  one 
another  remote  from  said  engagement  pin 
(18;118)  and  such  as  to  be  movable  as 
aforesaid. 

3.  A  drawbar  assembly  according  to  Claim  1 
or  Claim  2,  characterised  by  releasably  enga- 
geable  latch  means  (16,26)  to  lock  the  first  and 
second  portions  (10,114)  to  one  another  with 
said  engagement  pin  (18;118)  engaged  in  a 
selected  one  of  said  apertures  (29,132;32). 

4.  A  drawbar  assembly  according  to  any  one 
of  the  preceding  Claims,  characterised  by  guide 
means  (24,31)  for  assisting  in  location  of  a 
towing  ring  of  a  trailer. 
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