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(54)  A  ground  compacting  machine 

(57)  An  compacting  machine  (1)  is  self-propelled 
and  has  a  ballast  (10).  The  downward  force  of  the  ballast 
(1  0)  is  directed  to  a  side  compactor  (21  )  and  to  five  rear 
compactor  assemblies  (20).  Each  compactor  assembly 
(20,  21  )  operates  over  a  small  area  and  therefore  there 
is  compaction  at  the  required  level  of  small  areas  which 
are  softer  than  surrounding  areas.  The  required  level  of 
compaction  force  is  provided  at  each  compactor  accord- 
ing  to  the  ground  reaction  force  or  resistance.  Accord- 
ingly,  a  uniform  level  of  firmness  is  obtained  over  all  of 
the  ground  being  compacted.  In  a  first  pass,  the  com- 
pactors  cause  indentations  in  the  ground  and  if  a  fine 
and  dry  aggregate  is  applied,  there  is  a  very  high  level 
of  penetration  of  the  aggregate  into  the  ground  to  reduce 
the  moisture  content. 
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Description 

The  invention  relates  to  a  ground  compacting  ma- 
chine  of  the  type  comprising  a  chassis,  a  ballast  sup- 
ported  on  the  chassis,  and  a  compactor  assembly  hav- 
ing  at  least  one  compactor  mounted  on  the  chassis  by 
a  compactor  drive  to  transmit  the  weight  of  the  ballast 
to  the  compactor  assembly.  Such  a  machine  is  de- 
scribed  in  US  3,  1  46,686  in  which  a  single  compactor  as- 
sembly  is  transversely  mounted  by  way  of  an  hydraulic 
ram. 

It  is  also  known  to  provide  machines  in  which  the 
weight  of  the  roller  provides  the  compacting  pressure, 
for  example  the  "sheepsfoot"  roller  described  in  GB 
2201643. 

Presently  available  compacting  machines  are  not 
very  effective  in  some  circumstances.  One  of  the  rea- 
sons  is  that  too  little  attention  has  been  paid  to  the  fact 
that  the  area  being  compacted  is  not  homogenous  in 
that  some  areas  are  softer  than  others. 

Another  problem  is  that  conventional  compaction 
often  leads  to  excessive  displacement  of  the  soil,  par- 
ticularly  if  it  has  a  high  moisture  content  or  if  the  soil 
composition  is  particularly  prone  to  lateral  displace- 
ment.  Similarly,  different  quantities  of  stone  mixed  with 
the  soil  can  cause  different  reactions  to  rolling  over  small 
areas,  thus  leading  to  irregularities  in  compaction  and 
subsequent  failure. 

The  solution  has  heretofore  been  one  of  what  can 
be  best  described  as  "overkill"  with  excessive  and  re- 
peated  compaction  and  use  of  considerable  quantities 
of  infill. 

It  is  apparent  that  what  is  required  is  firstly  a  con- 
struction  of  machine  which  will  overcome  the  problems 
inherent  in  present  constructions  of  machine  and  sec- 
ondly  a  method  of  compaction  which  will  ensure  opti- 
mum  utilisation  of  the  machine  time  together  with  the 
use  of  the  least  amount  of  infill.  Infill  is  often  very  expen- 
sive  to  quarry,  transport  and  spread. 

The  invention  is  characterised  in  that  the  compactor 
drive  comprises  a  control  means  for  monitoring  the  com- 
pacting  force  of  the  compactor  assembly  to  indicate 
ground  resistance. 

This  allows  the  machine  operator  to  immediately 
identify  areas  of  ground  which  are  soft  and  require  ad- 
ditional  compaction  locally.  Because  there  is  a  compact- 
ing  drive  between  the  compactor  assembly  and  the 
chassis,  the  monitoring  may  be  very  easily  carried  out. 
Therefore  the  invention  is  very  simple  to  implement. 

In  one  embodiment,  there  are  a  plurality  of  compac- 
tor  assemblies  transversely  arranged  across  the  ma- 
chine  with  respect  to  the  direction  of  travel.  In  this  way, 
the  weight  of  the  ballast  may  be  distributed  between  the 
assemblies  for  individual  compaction  in  small  areas, 
each  area  associated  with  a  single  assembly. 

Preferably  there  are  a  plurality  of  compactor  assem- 
blies  mounted  at  the  rear  of  the  machine.  This  is  a  par- 
ticularly  effective  way  of  compacting  and  there  are  a 

number  of  ground  areas  individually  compacted  across 
the  width  of  the  machine. 

In  one  embodiment,  the  compactor  drive  comprises 
a  fluid  drive  and  the  control  means  comprises  means  for 

5  sensing  fluid  pressure.  This  is  a  particularly  simple  way 
of  monitoring  the  compacting  force  as  the  fluid  pressure 
varies  according  to  ground  resistance.  The  fluid  drive 
may  be  an  hydraulic  drive  and  the  control  means  com- 
prises  an  hydraulic  pressure  indicator.  Hydraulic  drives 

10  are  widely  used  on  compacting  machines  and  are  a  par- 
ticularly  effective  and  inexpensive  way  of  providing  the 
drive  and  pressure  sensing. 

In  another  embodiment,  each  compactor  comprises 
a  rotatable  hub  carrying  a  plurality  of  compacting  feet. 

is  This  is  a  very  simple  way  of  allowing  compaction  of  in- 
dividual  areas,  leaving  other  areas  uncompacted.  This 
helps  to  avoid  soil  displacement  and  allows  effective  im- 
pregnation  of  fine  infill  to  the  ground  to  dry  it.  The  feet 
may  be  disc-shaped  for  very  effective  ground  penetra- 

te  tion. 
Preferably  the  foot  is  mounted  on  a  radially  ar- 

ranged  arm  so  that  the  leading  edge  of  the  foot  is  further 
away  from  the  hub  than  the  trailing  edge.  This  also  helps 
ground  penetration  and  also  allows  deep  penetration  - 

25  limited  only  by  the  length  of  the  arms. 
The  compactor  assembly  may  include  a  vibrator 

means  to  improve  effectiveness. 
In  another  embodiment  there  are  a  plurality  of  com- 

pactor  assemblies  mounted  at  the  rear  of  the  machine 
30  and  a  compactor  assembly  mounted  transversely  of  the 

machine  at  a  location  forwardly  of  those  at  the  rear,  and 
the  machine  further  comprises  means  for  moving  the 
ballast  to  different  operative  positions  on  the  chassis. 
These  features  allow  the  machine  to  be  very  versatile 

35  as  all  compactors  may  be  used  for  general  compaction, 
and  the  machine  may  also  be  used  for  verge  compaction 
for  road  widening. 

According  to  another  aspect,  the  invention  provides 
a  ground  compacting  machine  comprising  a  chassis,  a 

40  ballast  supported  on  the  chassis  and  a  compactor  as- 
sembly  having  at  least  one  compactor  mounted  on  the 
chassis  by  a  compactor  drive  to  transmit  the  weight  of 
the  ballast  to  the  compactor  assembly,  characterised  in 
that:- 

45 
the  compactor  drive  comprises  a  control  means  for 
monitoring  the  compacting  force  of  the  compactor 
assembly  to  indicate  ground  resistance; 

so  there  are  a  plurality  of  compactor  assemblies  trans- 
versely  arranged  across  the  machine  with  respect 
to  the  direction  of  travel;  and 

each  compactor  comprises  a  rotatable  hub  carrying 
55  a  plurality  of  compacting  feet. 

This  combination  of  features  provide  for  effective 
compaction  of  all  areas  and  deep  penetration  at  sepa- 
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rate  discrete  locations  to  avoid  soil  displacement. 
According  to  another  aspect,  the  invention  provides 

a  method  of  compacting  the  ground,  the  method  com- 
prising  the  steps  of:- 

urging  a  compactor  against  the  ground;  and 

continuously  monitoring  the  compacting  force  as 
the  compactor  is  applied  to  the  ground. 

This  allows  identification  of  soft  areas  so  that  the 
necessary  additional  compaction  may  be  carried  out. 

In  a  further  aspect,  the  invention  provides  a  method 
of  compacting  the  ground  over  a  base  area  using  a  com- 
pacting  machine,  the  method  comprising: 

compacting  in  any  one  pass  of  the  machine  discrete 
individual  areas  of  the  base  while  leaving  other  ar- 
eas  uncompacted  in  that  pass;  and 

monitoring  the  compacting  force  at  the  individual  ar- 
eas. 

By  compacting  individual  areas,  displacement  of 
soil  is  considerably  reduced  and  there  is  much  more  ef- 
fective  impregnation  of  the  ground  by  added  aggregate. 

The  invention  will  be  more  clearly  understood  from 
the  following  described  of  some  embodiments  thereof, 
given  by  way  of  example  only,  with  reference  to  the  ac- 
companying  drawings,  in  which:- 

Fig.  1  is  a  diagrammatic  side  view  of  a  ground  com- 
pacting  machine  of  the  invention; 

Fig.  2  is  a  diagrammatic  front  view  of  the  machine 
with  some  parts  omitted; 

Fig.  3  is  a  diagrammatic  front  view  showing  the 
manner  in  which  a  transverse  compactor  is  con- 
nected  to  the  machine  frame; 

Fig.  4  is  a  detailed  side  view  showing  a  rear  com- 
pactor  in  operation; 

Figs.  5(a)  to  5(d)  inclusive  are  diagrammatic  sketch- 
es  illustrating  a  ground  compacting  method  carried 
out  by  the  machine; 

Fig.  6  is  a  rear  view  showing  the  manner  in  which 
rear  compactors  operate;  and 

Fig.  7  is  a  plan  view  showing  rear  compactors  in 
operation  in  one  configuration. 

Referring  to  the  drawings,  there  is  illustrated  a 
ground  compacting  machine  1  of  the  invention.  The  ma- 
chine  1  is  self-propelled  and  comprises  a  mobile  frame 
or  chassis  2,  a  drive  cab  3  and  wheels  4.  The  chassis  2 

supports  a  ballast  10  which  in  this  embodiment  has  a 
weight  of  25  tonnes.  The  ballast  1  0  is  slidable  back  and 
forth  on  the  chassis  2  between  various  longitudinal  po- 
sitions  as  indicated  by  the  arrow  A  and  the  interrupted 

5  lines  by  a  pair  of  hydraulic  rams  11  ,  one  on  each  side  of 
the  chassis  2. 

The  machine  1  also  comprises  a  set  of  five  rear 
compactor  assemblies  1  9,  each  having  two  compactors 
20  mounted  at  the  rear  of  the  machine.  There  is  also  a 

10  side  assembly  comprising  a  single  compactor  21  mount- 
ed  transversely  of  the  machine.  Further,  an  aggregate 
spreading  blade  22  is  mounted  forwardly  of  the  ma- 
chine. 

An  hydraulic  control  panel  23  is  mounted  in  the  cab 
is  3  to  allow  driver  control  of  the  various  compactor  assem- 

blies.  The  hydraulic  circuits  connecting  the  hydraulic 
power  plant  (not  shown),  the  control  panel  23  and  the 
compactors  20  and  21  have  pressure  release  valves 
which  can  be  selectively  introduced.  There  is  a  separate 

20  hydraulic  circuit  for  each  compactor  assembly  20  and 
each  has  an  hydraulic  sensor  connected  to  a  dial  in  the 
control  panel  23  to  indicate  hydraulic  pressure  in  the  cir- 
cuit.  Thus,  the  release  valves  set  the  maximum  pressure 
for  transmission  of  the  ballast  weight  to  the  compactors, 

25  and  the  sensors  allow  the  driver  to  monitor  the  pressure 
required.  This  indicates  the  ground  resistance  at  the  as- 
sociated  compactor(s). 

Referring  in  particular  to  Figs.  2  and  3,  the  side  com- 
pactor  21  is  described  in  more  detail.  The  compactor  21 

30  comprises  a  hub  30  from  which  eight  arms  31  extend. 
A  compacting  foot  32  ("sheepsfoot")  is  mounted  at  the 
end  of  each  arm  31  .  Each  foot  is  disc-shaped  having  a 
diameter  of  75  mm.  The  arms  31  are  cranked  so  that 
the  leading  edge  of  the  feet  as  they  rotate  in  the  direction 

35  of  travel  of  the  machine  1  is  at  a  slightly  lower  level.  This 
provides  for  compaction  in  a  simpler  manner.  The  hub 
30  is  rotatably  supported  by  an  axle  33  which  is  pivotally 
connected  to  a  support  plate  34  which  has  pivot  holes 
35,  by  a  pivot  pin  36  in  one  of  the  holes  35.  The  hub  is 

40  connected  by  bearings  to  a  non-rotating  sleeve  37  which 
extends  around  the  axle  33  and  is  connected  to  it  at  one 
of  a  number  of  transverse  adjustment  holes  38  to  pro- 
vide  different  transverse  settings  as  indicated  by  the  ar- 
row  B.  The  sleeve  37  is  pivotally  connected  to  a  com- 

45  pacting  drive,  namely,  a  vertically  arranged  hydraulic 
ram  39  connected  to  an  anchorage  40,  shown  in  Fig.  1  . 

The  different  pivot  holes  35  allow  different  pivot  ax- 
es  to  provide  different  responses  to  movement  of  the 
ram  39  -  providing  different  angles  of  inclination  of  the 

so  compactor  21  .  The  anchorage  40  is  a  laterally  extending 
cantilevered  arm  rigidly  connected  to  the  chassis. 

Referring  in  particular  to  Fig.  4,  a  rear  compactor 
20  is  now  described.  Parts  similar  to  those  described 
with  reference  to  the  previous  drawings  are  identified  by 

55  the  same  reference  numerals.  A  hub  42  for  a  pair  of 
compactors  20  is  connected  to  a  support  arm  43  which 
is  in  turn  pivotally  connected  to  a  vertically  arranged  hy- 
draulic  ram  45.  The  hub  42  is  also  connected  by  a  sus- 

3 
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pension  strut  44  to  the  chassis.  The  ram  45  is  connected 
at  its  upper  end  to  a  bracket  46  on  the  chassis  2.  A  vi- 
brator  47  having  an  eccentric  shaft  driven  by  the  ma- 
chine's  hydraulic  circuits  is  connected  to  the  bracket  46. 
As  is  clear  from  Fig.  6,  there  are  ten  rear  compactors  20 
arranged  in  five  assemblies  1  9  having  a  pair  of  compac- 
tors  on  each  side  of  the  support  arm  43. 

Referring  to  Figs.  5  and  6,  operation  of  the  machine 
1  for  compaction  of  ground  to  provide  a  base  for  road 
construction  is  now  described.  The  rear  compactors  20 
are  used  for  this  purpose  although  the  side  compactor 
21  may  also  be  used.  All  five  of  the  hydraulic  rams  45 
are  operated  to  lower  the  compactors  to  a  desired  level 
for  penetration  of  the  ground.  This  level  is  chosen  ac- 
cording  to  the  firmness  of  the  ground,  taking  into  ac- 
count  the  pressure  which  can  be  applied. 

As  shown  in  Fig.  5(a),  the  machine  1  is  driven  over 
the  ground  30  with  the  compactors  20  in  their  operative 
positions.  The  hydraulic  pressure  in  the  hydraulic  cir- 
cuits  indicates  the  ground  resistance  at  the  location  of 
each  compactor  assembly.  This  allows  the  drive  to  im- 
mediately  identify  soft  areas  for  additional  compaction. 
The  hubs  42  rotate  whereby  each  foot  32  in  turn  pene- 
trates  the  ground  to  provide  a  set  of  separate,  discrete 
indentations  51  in  the  ground.  Because  the  machine  1 
is  being  driven,  the  feet  33  have  a  relatively  clean  exit 
from  the  indentations  and  do  not  tend  to  lift  soil  as  they 
are  exiting  from  the  indentations.  It  will  thus  be  appreci- 
ated  that  the  compactors  20  compact  locally  at  discrete 
locations  to  provide  discrete  indentations  in  the  ground. 
It  has  been  found  that  this  is  particularly  effective  at 
avoiding  displacement  of  the  soil,  which  is  a  problem 
with  prior  art  compactors  which  provide  an  overall  blan- 
ket  compaction  of  the  ground.  It  has  been  found  that  the 
machine  of  the  invention  is  particularly  effective  at 
avoiding  soil  displacement  where  the  soil  has  a  high 
moisture  content.  Another  aspect  of  this  localised  type 
of  compaction  is  that  water  in  the  soil  tends  to  come  to 
the  surface  within  the  indentations  (indicated  by  the  nu- 
meral  51  in  Fig.  5(a))  and  therefore  a  good  deal  of  the 
water  tends  to  run  off  and  drain  away  and  on  hot  days 
it  is  also  evaporated  to  some  extent. 

Another  very  important  aspect  of  compaction  in  this 
manner  is  that  the  machine  1  effectively  provides  five 
different  compactors,  each  of  which  operates  over  a 
very  small  surface  area.  Accordingly,  where  small  pock- 
ets  of  the  ground  are  particularly  soft,  they  are  individ- 
ually  compacted  to  the  correct  level.  The  maximum  level 
of  compaction  is  set  by  the  hydraulic  pressure  in  the 
rams  45  and  this  pressure  urges  the  compactors  20 
downwardly  against  the  reaction  force  of  the  ground.  It 
could  be  said  that  the  rams  39  and  45  distribute  the 
available  downward  force  provided  by  the  ballast  10  to 
six  different  assemblies  of  compactors  at  the  required 
level  for  each  compactor.  For  example,  the  pair  of  com- 
pactors  20  at  one  side  of  the  machine  1  may  be  required 
to  press  down  against  a  reaction  force  of  20  bar,  where- 
as  the  compactors  on  the  other  side  may  be  required  to 

counter  a  reaction  force  of  10  bar. 
Another  important  aspect  of  the  invention  is  that  the 

driver  in  the  cab  3  is  provided  with  feedback  as  to  the 
reaction  force  or  resistance  provided  at  each  of  the  pairs 

5  of  compactors  20.  In  this  embodiment,  the  control  panel 
23  includes  a  set  of  dials,  each  of  which  indicates  the 
hydraulic  pressure  in  each  of  the  hydraulic  circuits  and 
this  provides  a  measure  of  the  ground  resistance  or  re- 
action  force.  In  this  way,  the  ground  may  be  compacted 

10  in  a  much  more  controlled  manner  in  which  the  operator 
knows  which  areas  require  more  compaction  and  the 
relevant  information  can  be  provided  to  the  engineers 
on-site.  It  is  envisaged  that  the  data  may  be  recorded 
electronically  or  on  a  hard  copy  for  later  analysis. 

is  The  next  step  of  compaction  is  to  apply  a  layer  55 
of  a  fine,  dry  aggregate  over  the  ground  after  it  has  been 
compacted  in  one  pass.  The  aggregate  55  may  be  of 
the  type  known  as  "804"  but  may  be  of  any  type  which 
is  dry  so  that  it  helps  in  reducing  the  overall  moisture 

20  content  of  the  ground  and  is  fine  so  that  there  are  no 
voids  created  in  the  ground.  As  shown  in  Fig.  5(c),  the 
next  stage  is  a  second  pass  of  compaction  using  the 
machine  1  .  It  is  not  necessary  that  the  feet  of  the  com- 
pactors  are  in  registry  with  the  original  position  and  the 

25  overall  effect  is  that  the  aggregate  55  is  impregnated 
into  the  ground.  Impregnation  of  the  aggregate  55  is  par- 
ticularly  effective  because  it  is  deposited  into  relatively 
deep  indentations  51  in  the  ground  so  that  there  is  ac- 
cess  to  a  low  level  in  the  ground.  The  steps  shown  in 

30  Figs.  5(b)  and  5(c)  are  then  repeated  until  the  desired 
level  of  compaction  is  achieved.  After  this  has  been 
achieved,  a  layer  of  stones  60  is  applied  over  the  ground 
and  then  this  is  rolled  in  a  conventional  manner  to  pro- 
vide  the  base.  Avery  important  advantage  which  arises 

35  from  the  invention  is  the  fact  that  because  ground  com- 
paction  is  so  uniform,  a  much  smaller  amount  of  stone 
is  required  and  this  saves  on  a  huge  amount  of  expense 
and  also  on  time. 

Referring  now  to  Fig.  7,  an  arrangement  is  shown 
40  whereby  alternative  pairs  of  compactors  20  are  operat- 

ed  in  one  pass  according  to  the  ground  conditions  for 
the  pass.  It  will  be  appreciated  that  any  desired  config- 
uration  of  compactors  20  may  be  operated.  This  pro- 
vides  a  large  degree  of  versatility  in  operation  of  the  ma- 

45  chine. 
Regarding  the  side  compactor  21  ,  this  may  be  op- 

erated  in  much  the  same  way  as  the  rear  compactors 
20,  with  the  rear  compactors  20  in  an  upper  inoperative 
position.  This  may  provide  for  additional  compaction  for 

so  road  preparation,  or  it  may  alternatively  be  used  for 
verge  compaction  at  a  roadside  verge.  In  this  embodi- 
ment,  the  ballast  1  0  is  slid  forwardly,  as  indicated  by  the 
arrow  A  in  Fig.  1  ,  to  a  forward  position  at  which  it  pro- 
vides  more  effective  ballast  for  the  ram  39  of  the  side 

55  compactor  31  .  In  this  mode  of  operation,  the  machine  1 
provides  for  efficient  road  widening  by  compacting  the 
roadside  verge  in  a  simple  manner  to  provide  a  very 
strong  foundation,  upon  which  relatively  little  stone  is 

4 
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required  before  application  of  the  surface  dressing. 
It  is  envisaged  that  the  machine  1  may  include  a 

side  compactor  only  without  any  rear  compactors  and 
may  therefore  be  regarded  as  a  dedicated  roadside 
verge  compactor.  Equally,  there  may  be  no  side  com- 
pactor  and  rear  compactors  only.  However,  where  the 
machine  1  does  include  both  rear  and  side  compactors 
as  shown  in  the  drawings,  the  side  compactor  may  be 
used  for  general  ground  compaction  for  road  prepara- 
tion. 

It  will  be  appreciated  that  the  invention  uses  very 
simple  mechanical  features  to  provide  compaction  over 
very  small  areas  according  to  the  required  compaction 
force.  This  ensures  that  the  ground  is  uniformly  pre- 
pared  before  further  work  is  carried  out.  It  will  also  be 
appreciated  that  the  invention  provides  for  feedback  of 
a  good  deal  of  information  regarding  the  ground  condi- 
tions  to  the  driver  so  that  the  appropriate  decisions  can 
be  made.  Another  very  important  feature  of  the  invention 
is  the  fact  that  the  machine  compacts  ground  having  a 
high  moisture  content  in  a  very  effective  manner  by  help- 
ing  to  remove  water  and  allowing  for  very  effective  im- 
pregnation  of  a  fine  and  dry  aggregate  to  reduce  the 
overall  moisture  content. 

The  invention  is  not  limited  to  the  embodiments 
hereinbefore  described.  For  example,  it  is  envisaged 
that  instead  of  the  feet  being  mounted  on  arms  about  a 
hub,  they  could  be  mounted  at  the  end  of  a  reciprocating 
rod  which  is  driven  in  a  reciprocating  manner  by  a  drive 
ram  or  other  drive  means.  The  important  point  is  that 
weight  from  a  ballast  is  distributed  according  to  the  re- 
quirements  of  the  ground  at  the  feet.  It  is  also  envisaged 
that  a  pneumatic  drive,  or  alternatively  a  mechanical 
spring  arrangement  could  be  used  to  apply  a  downward 
force  from  the  ballast  to  the  feet.  The  machine  need  not 
necessarily  have  compactors  with  feet.  For  example, 
rollers  could  be  used,  possibly  with  protruding  rims  or 
ridges. 

Claims 

1.  A  ground  compacting  machine  (1)  comprising  a 
chassis  (2),  a  ballast  (10)  supported  on  the  chassis, 
and  a  compactor  assembly  (1  9)  having  at  least  one 
compactor  (20)  mounted  on  the  chassis  (2)  by  a 
compactor  drive  (39,  45)  to  transmit  the  weight  of 
the  ballast  to  the  compactor  assembly,  character- 
ised  in  that  the  compactor  drive  comprises  a  control 
means  (23)  for  monitoring  the  compacting  force  of 
the  compactor  assembly  to  indicate  ground  resist- 
ance. 

2.  A  machine  as  claimed  in  claim  1  ,  wherein  there  are 
a  plurality  of  compactor  assemblies  (1  9,  21  )  trans- 
versely  arranged  across  the  machine  (1)  with  re- 
spect  to  the  direction  of  travel. 

3.  A  machine  as  claimed  in  claim  2,  wherein  there  are 
a  plurality  of  compactor  assemblies  (19)  mounted 
at  the  rear  of  the  machine  (1  ). 

5  4.  A  machine  as  claimed  in  any  preceding  claim, 
wherein  the  compactor  drive  (39,  45)  comprises  a 
fluid  drive  and  the  control  means  comprises  means 
for  sensing  fluid  pressure. 

10  5.  A  machine  as  claimed  in  claim  4,  wherein  the  fluid 
drive  is  an  hydraulic  drive  (39,  45)  and  the  control 
means  comprises  an  hydraulic  pressure  indicator 
(23). 

is  6.  A  machine  as  claimed  in  any  preceding  claim, 
wherein  each  compactor  comprises  a  rotatable  hub 
(30,  42)  carrying  a  plurality  of  compacting  feet  (32). 

7.  A  machine  as  claimed  in  claim  6,  wherein  eachcom- 
20  pacting  foot  is  disc-shaped  and  is  mounted  on  a  ra- 

dially  arranged  arm  (31). 

8.  A  machine  as  claimed  in  claim  7,  wherein  the  foot 
(32)  is  mounted  on  the  radially  arranged  arm  so  that 

25  the  leading  edge  of  the  foot  (32)  is  further  away  from 
the  hub  (30,  42)  than  the  trailing  edge. 

9.  A  machine  as  claimed  in  any  preceding  claim, 
wherein  the  compactor  assembly  (1  9)  includes  a  vi- 

30  brator  means  (47). 

10.  A  machine  as  claimed  in  any  preceding  claim, 
wherein  there  are  a  plurality  of  compactor  assem- 
blies  (19)  mounted  at  the  rear  of  the  machine  and 

35  a  compactor  assembly  (21)  mounted  transversely 
of  the  machine  at  a  location  forwardly  of  those  at 
the  rear,  and  the  machine  further  comprises  means 
(1  1  )  for  moving  the  ballast  (1  0)  to  different  operative 
positions  on  the  chassis  (2). 

40 
11.  A  ground  compacting  machine  comprising  a  chas- 

sis  (2),  a  ballast  (10)  supported  on  the  chassis  and 
a  compactor  assembly  (1  9,  21  )  having  at  least  one 
compactor  (20,  21)  mounted  on  the  chassis  by  a 

45  compactor  drive  (39,  45)  to  transmit  the  weight  of 
the  ballast  (1  0)  to  the  compactor  assembly,  charac- 
terised  in  that:- 

the  compactor  drive  comprises  a  control  means 
so  (23)  for  monitoring  the  compacting  force  of  the 

compactor  assembly  to  indicate  ground  resist- 
ance; 

there  are  a  plurality  of  compactor  assemblies 
55  (1  9)  transversely  arranged  across  the  machine 

with  respect  to  the  direction  of  travel;  and 

each  compactor  comprises  a  rotatable  hub  (30, 

40 

5 
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42)  carrying  a  plurality  of  compacting  feet  (32). 

12.  A  method  of  compacting  the  ground,  the  method 
comprising  the  steps  of:- 

5 
urging  a  compactor  (20,  21  )  against  the  ground; 
and 

continuously  monitoring  the  compacting  force 
as  the  compactor  is  applied  to  the  ground  (50).  10 

1  3.  A  method  of  compacting  the  ground  over  a  base  ar- 
ea  using  a  compacting  machine,  the  method  com- 
prising: 

15 
compacting  in  any  one  pass  of  the  machine  dis- 
crete  individual  areas  (51)  of  the  base  while 
leaving  other  areas  uncompacted  in  that  pass; 
and 

20 
monitoring  the  compacting  force  at  the  individ- 
ual  areas. 

25 
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