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©  Integrated  paver  with  windrow  pick-up  capability. 

©  An  integrated  paver  (20)  comprising  a  self-pro- 
pelled  chassis  (22)  having  a  paving  apparatus,  such 
as  a  screed  (24),  supported  on  its  rear  end  and  a 
lifting  conveyor  (26)  supported  on  its  front  end.  The 
conveyor  (26)  is  capable  of  picking-up  loose  paving 
material  (64)  laid  in  the  windrow  on  the  road  surface. 
It  is  pivotally  supported  (42)  on  a  mounting  (44) 
which  is  in-turn  pivotally  supported  (46)  on  the  chas- 
sis  (22)  such  that  the  conveyor  (26)  can  be  adjusted 
in  two  dimensions  relative  to  the  chassis  (22).  Grade 
controls  (82)  on  the  conveyor  (26)  control  hydraulic 
cylinders  (68,  70)  to  adjust  the  tilt  and  grade  of  the 
conveyor  (26)  relative  to  the  road  surface.  Alter- 
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natively,  the  conveyor  (26)  can  rest,  by  force  of 
gravity  on  runners  (94)  which  slide  along  the  ground 
and  hold  the  conveyor  head  a  predetermined  height 
(possibly  zero)  above  the  ground.  Additionally,  the 
runners  (94)  can  be  linked  to  floating  break-away 
scrapers  (114)  which  are  maintained  at  a  set  position 
relative  to  the  runners  (94).  The  conveyor  drac  chain 
(56)  rides  over  an  idler  shaft  (60)  above  and  front 
of  the  inlet  end  supporting  shaft  (58)  of  the  chain 
such  that  the  paddles  (62)  on  the  chain  travel  at 
close  to  45°  to  the  road  surface  to  reduce  vibration 
and  the  slapping  action  of  the  paddles  (62)  against 
the  windrow. 
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INTEGRATED  PAVER  WITH  WINDROW  PICK-UP  CAPABILITY 

BACKGROUND  OF  THE  INVENTION 

The  invention  relates  to  machines  for  paving 
roads.  In  particular,  the  invention  pertains  to  self- 
propelled  paving  machines  capable  of  picking-up  a 
windrow  of  loose  paving  material  without  the  assis- 
tance  of  additional  equipment. 

In  the  past,  pavers  were  independent  machines 
which  evenly  distributed  loose  paving  material  from 
a  holding  bin  or  hopper  in  the  paver  to  the  road 
directly  in  front  of  a  screed  supported  on  the  paver 
to  produce  a  road  surface  from  loose  paving  ma- 
terial.  The  loose  material  was  previously  dumped 
into  the  hopper  or  holding  area  of  the  paver  by  use 
of  a  dump  truck  or  other  separate  apparatus.  More 
recently,  Astec  Industries  developed  a  "shuttle 
buggie"  device,  which  is  the  subject  of  U.S.  Patent 
Application  Serial  No.  89,318.  The  shuttle  buggie 
transports  paving  material  from  a  dump  truck  or  a 
windrow  to  the  paver  and  then  discharges  the 
paving  material  into  the  paver  by  way  of  a  con- 
veyor. 

Employing  a  single  machine  to  pick  up  loose 
paving  material  laid  in  a  windrow  and  pave  the 
surface  over  which  the  machine  passes  avoids  the 
need  for  separate  windrow  pick-up  or  "shuttle  bug- 
gie"  machines.  Prior  attempts  have  been  made  to 
develop  such  a  combined  pick-up  and  paving  de- 
vice,  such  as  that  shown  in  the  Babler  U.S.  Patent 
No.  4,200,408  (a  similar  device  also  was  built  by 
CM  I  Corporation). 

The  '408  patent  shows  a  pavement  laying  ap- 
paratus  equipped  with  an  upwardly  inclined  shute 
hinged  on  a  hopper  front  wall  and  a  conveyor 
supported  on  the  front  of  the  paver.  This  type  of 
device  suffers  from  several  problems.  First,  any 
loose  paving  material  which  gets  beyond  the  shute 
will  travel  beneath  the  wheels  of  the  paver  causing 
the  paver  to  rise  above  the  road  surface.  As  the 
paver  rises  above  the  road  surface,  the  shute  will 
be  carried  to  a  higher  level  above  the  road  surface 
and  allow  yet  more  paving  material  from  the  win- 
drow  to  travel  under  the  paver  and  raise  the  paver 
even  further.  This  process  will  continue  until  a 
significant  portion  of  the  windrow  is  not  picked  up 
by  the  shute  and  the  paving  function  of  the  ma- 
chine  is  seriously  disrupted. 

A  second  problem  with  the  Babler-type  of  pav- 
er  is  that  it  cannot  adjust  to  the  road  grade  relative 
to  the  rest  of  the  paver,  i.e.  it  is.  fixedly  attached  to 
the  paver  about  that  axis.  Additional  problems  in- 
clude  the  fact  that  on  the  Babler-type  paver,  the 
shute  and  flight  conveyors  contained  in  the  shute 
must  be  as  wide  as  the  windrow  or,  if  not,  guide 

plates  are  used  to  funnel  the  windrow  into  the 
shute.  Often  these  guide  plates  allow  a  significant 
amount  of  paving  material  underneath  the  shute  or 
are  lifted  above  the  ground  when  the  paver  rolls 

5  over  loose  material  which  passes  under  the  con- 
veyor. 

Another  problem  apparent  in  the  Babler  device 
is  the  danger  of  the  shute  violently  colliding  with  a 
hidden  obstruction.  For  example,  the  Babler  paver 

10  would  violently  collide  with  a  manhole  cover  buried 
under  a  windrow  of  paving  material  causing  dam- 
age  to  the  shute  or  other  parts  of  the  paver  and, 
possibly,  injury  to  the  operator. 

It  is  an  object  of  the  present  invention  to  pro- 
75  vide  an  improved  integrated  paver  having  windrow 

pick-up  capability. 
It  is  another  object  of  the  present  invention  to 

provide  a  paver  having  front  apparatus  for  picking- 
up  a  windrow  of  paving  material  and  depositing  it 

20  into  the  paver,  the  front  apparatus  having  the  ability 
to  pivot  to  adjust  for  both  tilt  and  grade  adjust- 
ments  relative  to  the  rest  of  the  paver. 

It  is  yet  another  object  of  the  present  invention 
to  provide  a  paver  which  can  at  least  semi-auto- 

25  matically  adjust  the  tilt  of  the  conveyor  relative  to 
the  paver  in  order  to  avoid  a  gradual  lifting  of  the 
paver  off  the  road  surface  because  of  leakage  of 
paving  material  past  the  conveyor. 

It  is  further  an  object  of  the  present  invention  to 
30  provide  a  conveyor  which  will  not  violently  collide 

with  manhole  covers  or  other  obstructions  hidden 
in  the  windrow. 

It  is  yet  another  object  of  the  present  invention 
to  provide  a  way  of  feeding  a  windrow  which  is 

35  wider  than  the  conveyor  into  the  conveyor  without 
the  attendant  problem  of  using  tunneling  guides. 

It  is  yet  a  further  object  of  the  present  invention 
to  provide  a  conveyor  which  will  have  reduced 
vibrations  and  be  more  efficient  in  conveying  the 

40  loose  paving  material  in  the  windrow  into  the  paver 
hopper. 

Other  and  further  objects  will  become  apparent 
from  the  following  discussion  of  the  invention  and 
its  embodiments. 

45 

SUMMARY  OF  THE  INVENTION 

50  In  accordance  with  this  invention,  a  paver  has  a 
self-propelled  chassis  that'  has  a  hopper  or  holding 
area  for  loose  paving  material.  The  chassis  has  a 
forward  end  and  a  rear  end;  a  lifting  conveyor  is 
pivotally  connected  to  the  forward  end  of  the  chas- 
sis,  and  a  paving  apparatus,  normally  a  screed,  is 
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attached  in  a  way  known  in  the  art  at  the  rear  end 
of  the  chassis. 

The  lifting  conveyor  is  pivotally  supported  on 
the  forward  end  of  the  chassis  to  be  able  to  pivot  in 
one  or  two  dimensions  relative  to  the  chassis.  The 
conveyor  is  pivoted  in  two  dimensions  by  pivotally 
supporting  the  conveyor  on  a  mounting  which  is 
pivotally  supported  on  the  chassis  about  the  line  of 
movement  of  the  chassis  to  allow  for  grade  adjust- 
ments  relative  to  the  chassis.  Hydraulic  cylinders 
are  attached  from  the  chassis  to  both  the  mounting 
and  the  conveyor  to  effect  adjustments  for  tilt  and 
grade  variations. 

The  conveyor  has  a  discharge  end  located 
above  the  hopper  and  an  input  end  adjacent  the 
road  surface.  The  input  end  is  associated  with 
various  apparatus  to  feed  as  much  of  the  windrow 
as  possible  into  the  conveyor  and,  ultimately,  into 
the  paver  hopper.  The  feed  means  includes  screw 
conveyors  located  on  either  side  of  the  input  end  of 
the  conveyor  to  feed  the  paving  material  from  the 
sides  of  the  windrow  into  the  conveyor.  These 
screw  conveyors  are  driven  by  the  shaft  that  sup- 
ports  the  drag  chain  of  the  conveyor  near  the  input 
end. 

When  desired,  scrapers  are  attached  behind 
the  conveyor  at  its  inlet  end.  The  scrapers  are 
pivotally  adjustable  in  a  plurality  of  positions  rela- 
tive  to  the  conveyor  and  act  to  scrape  the  road 
surface  as  clean  as  possible  of  paving  material  in 
order  to  reduce  or  eliminate  escape  of  paving 
material  under  the  lifting  conveyor. 

In  the  event  that  loose  paving  material  does 
travel  past  the  scrapers,  the  paver  chassis  will 
begin  to  ride  slightly  above  the  road  surface  as  it 
rolls  over  the  material.  As  mentioned  previously, 
this  can  cause  the  entire  paver  including  the  con- 
veyor  to  lift  off  the  road  surface  and  become  less 
effective  at  picking  up  the  loose  paving  material.  As 
more  paving  material  escapes  the  scraper,  the  pav- 
er  further  raises  above  the  road  surface.  As  this 
cycle  continues,  the  conveyor  becomes  less  and 
less  effective  at  picking-up  the  loose  material  in  the 
windrow. 

Two  distinct  strategies  are  employed  by  the 
present  invention  to  assure  that  the  conveyor  head 
is  properly  oriented  to  the  surface  to  be  paved. 
First,  the  conveyor  can  be  primarily  controlled  at  its 
connection  to  the  chassis.  Or,  alternatively,  the 
interface  between  the  conveyor  head  and  the  road 
surface  is  controlled  by  scrapers  at  the  conveyor 
head.  Of  course,  a  combination  of  these  two  strat- 
egies  could  be  utilized  without  departing  from  the 
presently  contemplated  invention. 

With  respect  to  the  first  strategy,  the  conveyor 
head  has  grade  sensors  on  either  side  of  the 
conveyor  which  ride  along  the  road  surface.  One  of 
these  grade  sensors  at  least  partially  controls  the 

tilt  of  the  conveyor  relative  to  the  chassis,  while  the 
other  at  least  partially  controls  the  grade  of  the 
conveyor  relative  to  the  chassis.  The  grade  con- 
trols  relay  information  to  the  hydraulic  cylinders 

5  attached  between  the  conveyor  and  the  chassis  to 
make  adjustments  to  the  conveyor  in  order  to  mini- 
mize  escape  of  loose  paving  material  past  the 
conveyor  head. 

An  alternative  method  within  the  first  strategy 
70  to  control  the  escape  of  paving  material  is  to  allow 

gravity  to  push  the  conveyor  head  against  the 
ground.  To  avoid  too  much  pressure  being  applied 
by  gravity,  hydraulic  cylinders  between  the  chassis 
and  the  conveyor  can  counterbalance  the  gravity 

75  forces  such  that  the  head  still  rides  on  the  ground 
surface,  but  without  undue  pressure  against  the 
ground. 

With  respect  to  the  second  strategy,  scrapers 
are  attached  to  the  conveyor  head,  the  scrapers 

20  being  controlled  by  runners  attached  to  the  con- 
veyor  head  which  ride  on  the  ground  surface.  A 
predetermined  spacing  is  maintained  between  the 
runners  and  the  scrapers  such  that  a  uniform  thick- 
ness  of  paving  material  in  the  windrow  (which  could 

25  be  zero)  can  pass  under  the  conveyor.  Having 
runners  on  either  side  of  the  conveyor  head  in- 
dependently  controlling  scrapers  on  each  side  pro- 
vides  for  variations  in  the  grade  of  the  surface  to 
be  paved. 

30  The  invention  contemplates  the  additional  fea- 
ture  that  the  conveyor  has  a  drag  chain  which  rolls 
over  a  series  of  shafts,  including  one  at  each  end 
of  the  conveyor,  and  supported  by  an  idler  shaft 
located  forward  and  above  the  conveyor  shaft  at 

35  the  inlet  end  of  the  conveyor.  Because  of  the 
location  of  this  idler  shaft,  the  drag  chain  does  not 
completely  reverse  directions  around  the  shaft  at 
the  inlet  end,  but  merely  makes  a  90°  turn.  Thus, 
the  drag  chain  travels  at  about  a  45°  angle  to  the 

40  road  surface  and  has  a  more  efficient  motion 
against  the  loose  paving  material  in  the  windrow. 
This  motion  also  reduces  the  vibration  and  slapping 
of  the  paddles  against  the  windrow. 

45 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  side  elevational  view  of  the  paver 
so  of  the  present  invention. 

FIG.  2  is  a  top  plan  view  of  the  paver  of  the 
present  invention  with  screed  portion  removed. 

FIG.  3  is  a  front  elevational  view  of  the  paver 
of  FIG.  1  with  guard  and  cover  removed. 

55  FIG.  4  is  a  front  elevational  view  of  the 
present  invention  with  the  conveyor  removed  to 
expose  the  conveyor  mounting. 

FIG.  5  is  a  side  elevational  view  of  the  input 
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end  of  the  lifting  conveyor  partially  cut-away  show- 
ing  an  alternative  embodiment  of  the  present  inven- 
tion. 

FIG.  6  is  a  sectional  view  of  the  alternative 
embodiment  shown  in  FIG.  5  taken  at  section  line 
6-6. 

FIG.  7  is  a  side  elevational  view  of  a  second 
alternative  embodiment  of  the  present  invention. 

FIG.  8  shows  the  detailed  side  elevational 
view  of  the  scraper  of  FIG.  7. 

FIG.  9  is  a  front  elevation  of  a  scraper  brace 
for  the  scraper  shown  in  FIG.  8. 

FIG.  10  shows  a  side  elevational  view  of  the 
scraper  brace  of  FIG.  9. 

FIG.  1  1  shows  a  side  elevational  view  of  the 
break-away  scraper  of  FIG.  8. 

FIG.  1  2  shows  a  front  elevational  view  of  the 
break-away  scraper  of  FIG.  1  1  . 

FIG.  13  shows  a  side  elevational  view  of  a 
third  alternative  embodiment  of  the  present  inven- 
tion. 

FIG.  1  4  shows  a  rear  elevational  view  of  the 
embodiment  of  FIG.  13. 

FIG.  15  shows  a  schematic  diagram  of  the 
control  system  of  the  embodiment  shown  in  FIGS. 
13  and  14. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  integrated  paver  of  the  present  invention 
and  its  component  parts  may  be  understood  by 
reference  to  the  diagrams  described  above.  Refer- 
ring  first  to  FIGS.  1-4,  the  paver  is  generally  des- 
ignated  as  20.  The  paver  20  is  comprised  of  three 
general  components:  the  chassis  22,  the  screed  24 
and  the  conveyor  26.  The  screed  is  secured  to  the 
paver  in  a  manner  known  in  the  art  at  the  rear  end 
of  the  paver.  Screed  connector  bars  28  secure  the 
screed  in  a  position  behind  the  paver  such  that  it 
can  produce  a  road  surface  30  from  loose  paving 
material  32  deposited  behind  the  paver. 

The  chassis  is  supported  on  wheels  34  and  is 
self-propelled  by  a  power  system  contained  within 
the  chassis.  Of  course,  the  unit  could  also  be 
supported  on  tracks  or  utilize  any  other  means 
known  in  the  art  for  moving  large  machines.  The 
operator  of  the  unit  sits  on  the  operator's  chair  36 
from  where  he  can  direct  the  paver  by  steering 
wheel  38  and  can  control  the  hydraulic  and  other 
controls  on  console  40  to  fully  operate  the  paver. 

The  conveyor  26  is  pivotally  attached  to  the 
front  of  the  chassis  22  at  pivot  connections  42 
shown  at  FIGS.  1  and  4.  However,  the  conveyor  is 
not  directly  connected  to  the  chassis  at  pivot  con- 
nector  42,  but  to  a  mounting  44  which  is  in-tum 
pivotally  connected  to  the  chassis  at  pivot  connec- 
tor  46.  This  pivot  connector  allows  the  mounting  44 

to  be  swung  from  side  to  side  thereby  adjusting  the 
conveyor  relative  to  the  chassis  in  the  direction  of 
the  grade  of  the  road.  Preferably,  the  mounting  44 
(and  in  turn  the  conveyor  26)  can  be  adjusted  4° 

5  in  either  direction  from  the  normal  relative  to  the 
chassis.  Alternatively,  maximum  grade  adjustments 
of  a  greater  or  less  angle  is  contemplated  by  the 
invention. 

The  conveyor,  generally,  has  two  ends;  a  dis- 
10  charge  end  48  and  an  inlet  end  50.  The  discharge 

end  is  the  high  end  of  the  conveyor  at  which  the 
loose  paving  material  is  discharged  into  the  chas- 
sis.  It  has  a  shaft  52  that  is  driven  by  motors  54  to 
actuate  drag  chain  56  in  the  conveyor.  A  second 

15  shaft  58  and  a  third  shaft  59  both  passively  support 
the  drag  chain  as  it  travels  the  length  of  the  con- 
veyor.  An  idler  shaft  60  is  situated  above  and  in 
front  of  conveyor  shaft  58  and  carries  the  drag 
chain  56  in  front  of  the  shaft  58  such  that  the  drag 

20  chain  makes  only  a  90°  change  in  direction  around 
shaft  58.  Accordingly,  the  drag  chain  paddles  62 
intercept  the  windrow  of  paving  material  64  at 
about  a  45°  angle  and  do  not  begin  to  change 
direction  until  reaching  the  middle  of  drive  shaft  58, 

25  at  which  point  they  change  direction  in  order  to 
return  to  drive  shaft  52.  This  arrangement  reduces 
vibrations  normally  caused  when  the  paddle  of  the 
drag  chain  completely  reverses  direction  (by  1  80  *  ) 
around  shaft  58  at  the  same  time  the  paddles 

30  come  in  contact  with  the  paving  material  in  the 
windrow  64.  Also,  the  slapping  action  of  the  paddle 
62  against  the  windrow  64  is  reduced. 

The  tilt  of  the  conveyor  26  relative  to  the 
chassis  22  is  controlled  by  hydraulic  cylinder  66 

35  shown  in  the  lowered  position  (shown  fully  ex- 
tended  as  68  in  a  typical  orientation  for  transport  of 
the  paver  20).  Grade  adjusting  hydraulic  cylinders 
70  (shown  in  FIG.  4)  are  attached  between  the 
chassis  and  the  mounting  in  order  to  control  the 

40  grade  adjustment  of  the  conveyor  relative  to  the 
chassis.  Second  hydraulic  cylinders  70  can  expand 
or  contract  in  order  to  effect  up  to  a  4°  swing 
either  direction  relative  to  the  chassis.  This  allows 
for  adjustment  of  the  conveyor  to  the  grade  of  the 

45  road  up  to  4°  different  from  the  plane  of  the 
chassis. 

The  inlet  end  of  the  conveyor  has  a  widened 
area  72  on  both  sides  of  the  drag  chain  56.  This 
allows  for  the  drag  chain  to  convey  material  from 

50  the  windrow  64  which  is  wider  than  the  width  of  the 
drag  chain  56.  The  conveyor  shaft  58,  which  is 
turned  by  the  movement  of  the  drag  chain  56,  has 
screw  conveyors  74  extending  the  width  of  widen- 
ed  portions  72.  These  screw  conveyors  74  convey 

55  the  paving  material  in  the  windrow  which  is  on  the 
sides  of  the  windrow  and  which  would  not  be 
conveyed  directly  by  drag  chain  56.  As  the  screw 
conveyors  74  turn  they  convey  the  material  in  the 

5 
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wide  part  of  the  windrow  that  reaches  the  inlet  end 
of  the  conveyor  towards  the  drag  chain  where  it  is 
then  conveyed  up  the  conveyor  toward  the  dis- 
charge  end  48. 

The  inlet  end  of  the  conveyor  has  side  walls  76 
and  extending  wing  78.  The  extended  wing  78  acts 
as  a  funnel  to  scoop  paving  material  into  the  inlet 
end  which  would  not  otherwise  be  picked  up  by  the 
inlet  end  of  the  conveyor.  These  wings  78  are 
pivotally  attached  to  the  inlet  side  walls  76  at  hinge 
80. 

A  grade  sensor  82  is  located  at  both  side  walls 
and  has  flat  bottom  portion  84  which  rides  along 
the  road  surface.  The  grade  control  is  pivotally 
supported  on  rocker  arm  86  which  controls  the 
hydraulic  cylinders  68  and  70.  If  the  road  surface 
increases  in  height  relative  to  the  conveyor,  the 
grade  control  82  will  move  upward  and  will  cause 
the  cylinder  68  to  raise  the  conveyor  such  that  the 
conveyor  head  is  as  near  to  the  road  surface  as 
possible,  without  undue  scraping  of  the  road  sur- 
face. 

The  two  grade  sensors  82  at  least  partially 
automatically  control  the  grade  and  tilt  of  the  con- 
veyor  relative  to  the  chassis.  The  grade  sensor  82 
on  one  side  will  control  the  tilt  of  the  conveyor  by 
automatically  adjusting  hydraulic  cylinder  68.  The 
grade  sensor  82  on  the  opposite  side  will  control 
the  grade  of  the  conveyor  relative  to  the  chassis  by 
adjusting  hydraulic  cylinder  70  which  controls  the 
tilt  of  the  mount  upon  which  the  conveyor  is  sup- 
ported.  As  mentioned  previously  the  grade  control 
preferably  allows  a  pivot  of  up  to  4°  in  either 
direction. 

The  present  invention  contemplate  alternative 
ways  of  assuring  that  pavement  material  in  the 
windrow  does  not  pass  under  the  conveyor  head. 
While  the  above-described  embodiment  utilizes 
grade  controls  to  cause  grade  and  tilt  adjustments 
in  two  dimensions  at  the  connection  of  the  chassis 
with  the  conveyor,  an  alternative  method,  also  con- 
trolling  the  conveyor  at  its  connection  to  the  chas- 
sis  is  contemplated. 

With  reference  to  FIGS.  5  and  6,  rear  scraper 
90  is  attached  through  linkage  92  to  the  conveyor 
such  that  it  will  ride  adjacent  the  ground.  Runner 
94  which  rides  on  the  ground  as  the  conveyor  is 
moved  forward,  is  fixed  at  a  predetermined  dis- 
tance  with  respect  to  the  conveyor  head  such  that 
pressure  on  the  conveyor  toward  the  ground  will 
press  the  runner  94  against  the  ground  but  avoid 
scraping  the  conveyor  head.  The  runner  94  is 
attached  to  a  side  gate  96  and  side  gate  linkage  98 
which  assures  that  the  runner  94  is  maintained 
parallel  to  the  ground. 

The  hydraulic  cylinder  68  and  pivotal  connec- 
tion  42  can  be  used  to  apply  a  counterbalance 
force  against  gravity  of  the  conveyor  head  towards 

the  ground.  Specifically,  runner  94  is  attached  to 
the  bottom  of  side  gate  plate  96  which  is  con- 
nected  through  an  armature  104  to  triangular  pivot 
plate  106  which  is  in-turn  pivotally  connected  to  the 

5  conveyor  at  pivot  102.  The  triangular  pivot  point 
1  06  is  connected  at  its  opposite  point  to  adjustable 
arm  100  which  is  connected  to  the  side  gate  plate 
96.  Accordingly,  extension  of  adjustable  arm  100 
will  pivot  plate  106  and  reposition  the  gate  96  and 

70  runner  94,  always  keeping  runner  94  parallel  with 
the  ground. 

When  cylinder  68  is  being  used  to  apply  a 
counterbalance  force,  cylinder  70  is  put  in  a  free 
float  position  so  that  the  conveyor  head  is  free  to 

75  pivot  about  pivotal  connection  46.  This  ensures  that 
the  head  will  follow  any  transverse  grade  changes 
of  the  ground. 

While  gravity  is  used  to  push  the  conveyor 
head  against  the  ground,  the  runner  94  maintains 

20  the  head  slightly  above  the  surface  of  the  ground 
to  avoid  scraping  the  scraper  90  against  the 
ground,  but  while  maintaining  the  scraper  90  as 
close  to  the  ground  as  possible.  However,  it  is 
desirable  to  apply  a  force  at  hydraulic  cylinder  68 

25  to  counterbalance  gravity  forces  which  could  be  as 
much  as  4000  lbs.  at  the  point  of  the  conveyor 
head  against  the  runner,  so  that  the  runner  94  is 
only  gently  pushed  along  the  ground.  Such  hydrau- 
lic  force  can  be  applied  to  relieve  any  amount  of 

30  the  gravity  pressure  but,  preferably,  allows  a  mini- 
mal  amount  of  gravity  to  keep  the  head  against  the 
ground  surface. 

As  an  alternative  to  scraper  90,  a  break-away 
scraper  arrangement  as  shown  in  FIGS.  7  and  8 

35  can  be  employed.  Such  a  scraper  is  attached  to 
the  conveyor  26  by  bracket  108  which  is  attached 
along  one  edge  to  the  conveyor  and  departs  down- 
wardly  away  from  the  underside  of  the  conveyor.  A 
scraper  bracket  1  1  0  (also  shown  in  FIGS.  9  and  1  0) 

40  is  pivotally  attached  to  bracket  1  08  at  bolt  1  1  2  such 
that  it  can  pivot  up  and  down  as  will  be  described 
below.  A  break-away  scraper  plate  114  is  in-turn 
pivotally  attached  to  scraper  bracket  110  at  bolt 
116  and  also  at  break-away  point  118.  Break-away 

45  plate  114  has  curved  surface  120  which  will  sup- 
port  a  curved  plate  on  two  cross  supports  122  and 
124  (as  shown  in  FIGS.  11  and  12). 

In  the  event  that  the  scraper  shown  in  FIGS.  7- 
12  collides  with  a  hidden  object  in  the  windrow,  the 

so  break-away  scraper  plate  114  will  be  forced  rear- 
wardly,  shearing  the  small  diameter  shearing  bolt 
at  118,  and  freely  pivoting  about  the  bolt  at  116. 
Accordingly,  a  collision  of  the  scraper  with  such  a 
hidden,  immovable  object  will  not  cause  damage  to 

55  the  conveyor,  or  possibly,  injury  to  the  operator, 
but  will  only  cause  the  shearing  of  the  bolt  at  1  18. 

The  second  strategy  contemplated  by  the 
present  invention  for  avoiding  paving  material  pass- 

6 
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ing  by  the  conveyor  head  is  directed  to  maintaining 
a  set  distance  (possibly  zero)  between  the  runner 
94  and  the  scraper  face  120.  This  is  accomplished 
by  a  linkage  plate  1  26  (FIG.  7)  which  connects  gate 
plate  96  with  scraper  bracket  110  at  slidable  con- 
nection  128.  The  linkage  plate  126  is  pivotally 
attached  to  the  conveyor  at  pivot  hinge  130.  Ac- 
cordingly,  movement  of  the  runner  upwards  or 
downwards  (shown  at  phantom  lines  132  in  FIG.  7) 
will  cause  an  appropriate  movement  of  scraper 
plate  120.  Accordingly,  a  predetermined  distance 
between  the  bottom  of  plate  1  20  and  the  runner  94 
(set  by  adjustment  of  linkage  126  at  slidable  con- 
nection  128)  will  be  maintained  while  runner  94 
moves  up  and  down  as  it  rides  over  the  ground. 

When  operating  the  adjustable  gate  as  shown 
in  FIG.  7,  the  break-away  plate  120  can  be  set  to 
ride  even  with  the  bottom  of  the  runner  94,  as 
shown  in  FIG.  7,  or  raised  relative  to  the  runner  to 
allow  a  uniform  mat  of  a  predetermined  thickness 
to  be  formed  by  the  scraper  1  20  passing  over  the 
windrow. 

In  this  arrangement,  cylinder  100A  (Figure  7) 
replaces  adjustable  link  100  (of  Figure  5).  By  main- 
taining  a  pre-selected  hydraulic  pressure  to  extend 
cylinder  100A,  the  downward  force  of  side  gate  96 
and  runner  94  against  the  ground  can  be  controlled 
to  any  desired  value.  In  operation,  the  pressure  is 
adjusted  so  that  the  downward  force  is  just  suffi- 
cient  to  hold  runner  94  against  the  ground,  thereby 
holding  scraper  120  in  a  fixed  relation  to  the 
ground  through  linkage  1  26. 

The  third  strategy  for  avoiding  paving  material 
passing  by  the  conveyor  head  is  to  control  the 
distance  between  a  scraper  face  120  and  the 
ground  by  means  of  a  grade  sensor  82A  (Figures 
13  and  14)  with  flat  bottom  portion  84A  that  rides 
along  the  road  surface.  Referring  to  Figure  13, 
scraper  bracket  1  1  0A  is  connected  to  the  conveyor 
26  through  pivot  112.  Scraper  face  120  is  con- 
nected  to  11  OA  in  a  break-away  fashion  as  pre- 
viously  described.  The  height  of  scraper  face  120 
from  the  ground  is  controlled  by  cylinder  100B 
which  can  raise  or  lower  bracket  11  OA  and  scraper 
face  120  about  pivot  112. 

There  is  a  bracket  1  1  0A  with  scraper  face  1  20 
pivotally  mounted  on  each  side  of  the  conveyor, 
generally  behind  the  screw  sections  74  and  ar- 
ranged  to  clear  a  path  for  the  wheels  34  on  each 
side  of  the  paver. 

Grade  sensor  82A,  working  through  arm  86A 
operates  a  grade  control  device  133,  such  as  a 
rotary  hydraulic  proportional  valve,  mounted  to  piv- 
oting  bracket  11  OA.  Proportional  valve  133  controls 
hydraulic  cylinder  100B  to  maintain  the  bottom  of 
scraper  face  1  20  at  any  desired  distance  above  the 
bottom  surface  84A  of  sensor  82A,  which  is  riding 
on  the  road  surface.  The  depth  of  material  flowing 

under  scraper  face  120,  and  in  the  wheel  path  of 
the  paver,  is  thereby  controlled  to  a  fixed  height 
above  the  road  surface  compensating  for  any  ir- 
regularities  in  the  surface. 

5  In  this  arrangement  the  inlet  end  of  conveyor 
126  is  positioned  at  a  convenient  distance  above 
the  ground  surface  by  means  of  cylinders  66.  It  is 
not  necessary  to  also  pivot  the  head  about  pivot  46 
and  cylinders  70  can  be  used  to  lock  the  head  in  a 

70  level  position.  Alternately,  pivot  46  and  cylinders  70 
can  be  removed. 

Hydraulic  cylinder  100B  is  controlled  by  pro- 
portioning  valve  133  as  shown  schematically  in 
Figure  15.  Proportioning  valve  133  is  supplied  with 

75  hydraulic  oil  at  a  constant,  but  adjustable  pressure 
by  hydraulic  pump  134.  Proportioning  valve  133 
responds  to  movement  of  ground  sensor  82A 
through  arm  86A,  passing  hydraulic  oil  to  hydraulic 
cylinder  100B  in  proportion  to  the  movement  of 

20  arm  86A  in  order  to  maintain  a  pre-selected  vertical 
distance  between  the  bottom  of  sensor  82A  (shown 
by  surface  84A)  and  valve  133.  Since  valve  133  is 
mounted  on  bracket  100A  with  scraper  face  120, 
the  vertical  distance  between  the  bottom  of  scraper 

25  face  120  and  the  ground  is  maintained  at  a  pre- 
selected  distance.  By  adjusting  the  rotational 
mounting  of  arm  86A  at  its  attachment  to  valve 
133,  the  height  of  valve  133  and  scraper  face  120 
from  the  ground  can  be  adjusted  to  any  desired 

30  distance. 
One  complete  set  comprised  of  a  sensor  82A, 

a  bracket  11  OA,  a  scraper  face  120  and  cylinder 
100A  can  be  mounted  on  each  side  of  the  machine 
to  clear  a  path  for  both  the  right  and  left  side 

35  wheels  of  the  paver.  Thus,  the  right  and  left  sides 
are  independently  controlled  by  sensors  on  each 
side  and  grade  adjustments  between  the  right  and 
left  sides  of  the  ground  are  automatically  made. 

As  described  previously  with  respect  to  Fig.  1  , 
40  it  is  also  possible  to  maintain  the  height  of  the 

bottom  of  the  complete  conveyor  48  from  the 
ground  by  the  use  of  grade  sensors  82,  one  on 
each  side  of  the  machine.  In  this  arrangement  one 
sensor  82  on  one  side  of  the  machine  controls 

45  cylinder  68  and  one  sensor  82  on  the  other  side  of 
the  machine  controls  cylinders  70,  Figure  4.  Sen- 
sors  82  control  their  respective  cylinders  through 
proportional  hydraulic  valves  similar  to  the  arrange- 
ment  shown  in  Figure  15,  with  cylinder  68  (or 

so  cylinders  70)  substituted  for  cylinder  100B,  and 
grade  control  84  in  Fig.  1  substituted  for  sensor  82 
on  one  side  of  the  conveyor  (and  the  sensor  82  on 
the  other  side  controlling  cylinders  70). 

From  the  above  description  it  will  be  apparent 
55  that  there  is  provided  an  improved  paver  with  the 

desirable  advantages  described  above,  but  which 
obviously  is  susceptible  to  modification  in  its  form, 
method,  operation,  detailed  construction  and  ar- 
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rangement  without  departing  from  the  principles 
involved.  It  is  to  be  understood  that  the  invention  is 
not  limited  to  the  specific  feature  shown,  but  that 
the  means,  method  and  construction  herein  dis- 
closed  comprise  the  preferred  form  of  several 
modes  of  putting  tee  invention  into  effect.  The 
invention  is,  therefore,  claimed  in  any  of  its  forms 
or  modifications  within  the  legitimate  and  valid 
scope  of  the  appended  claims. 

Claims 

1  .  A  paver  capable  of  picking-up  a  windrow  of 
paving  material  from  the  ground,  the  paver  com- 
prising: 
a  self-propelled  chassis  having  a  forward  end  and  a 
rear  end; 
a  pick-up  means  pivotally  supported  on  the  forward 
end  of  the  chassis  capable  of  conveying  paving 
material  from  outside  the  chassis  and  depositing  it 
in  the  chassis;  and 
means  for  carrying  the  paving  material  deposited  in 
the  chassis  to  the  ground  near  the  rear  end  of  the 
chassis; 
means  supported  on  the  rear  end  of  the  chassis  for 
producing  a  road  surface  from  paving  material  de- 
posited  on  the  ground; 
wherein  the  pick-up  means  is  pivotally  supported  to 
pivot  in  two  dimensions  relative  to  the  chassis. 

2.  The  paver  of  claim  1  wherein  the  pick-up 
means  is  pivotally  supported  on  a  mounting  which 
is  itself  pivotally  supported  on  the  chassis,  the 
pivotal  support  on  the  mounting  being  perpendicu- 
lar  to  the  pivotal  support  on  the  chassis. 

3.  The  paver  of  claim  1  wherein  a  runner 
means  is  attached  to  the  pick-up  means,  the  runner 
means  capable  of  supporting  the  pick-up  means  a 
predetermined  distance  above  the  ground. 

4.  The  paver  of  claim  3  further  comprising 
means  attached  between  the  chassis  and  the  pick- 
up  means  for  applying  a  counterbalancing  force  on 
the  pick-up  means  against  the  force  of  gravity. 

5.  The  paver  of  claim  4  wherein  the  counter- 
balancing  force  is  applied  by  hydraulic  pressure. 

6.  The  paver  of  claim  2  wherein  the  pick-up 
means  comprises  a  lifting  conveyor  having  input 
and  discharge  ends  and  means  to  transport  paving 
material  between  the  two  ends,  the  lifting  conveyor 
having  means  at  its  input  end  to  feed  loose  paving 
material  on  the  ground  into  the  conveyor,  the  feed 
means  comprising  at  least  one  grade  control  sup- 
ported  on  the  conveyor. 

7.  The  paver  of  claim  6  wherein  the  feed 
means  further  comprises  transverse  conveyor 
means  to  convey  paving  material  from  the  side  of 
the  lifting  conveyor  toward  the  means  to  transport 
paving  material  between  the  two  ends. 

8.  The  paver  of  claim  6  wherein  the  feed 
means  has  two  grade  controls,  one  on  each  side  of 
the  input  end,  and  wherein  the  grade  controls  at 
least  partially  control  the  pivoting  about  the  mount- 

5  ing. 
9.  The  paver  of  claim  8  wherein  the  grade 

controls  at  least  partially  control  the  pivoting  about 
the  support  between  the  mounting  and  the  chassis. 

10.  The  paver  of  claim  7  wherein  the  trans- 
10  verse  conveyor  means  comprises  a  screw  con- 

veyor. 
11.  The  paver  of  claim  1  wherein  the  pick-up 

means  comprises  a  pan  and  drag  chain,  the  drag 
chain  being  supported  on  drive  shafts,  at  least  one 

75  near  each  end  of  the  pick-up  means,  and  also 
being  supported  on  an  idler  shaft  above  and  for- 
ward  of  the  drive  shaft  near  the  input  end. 

1  2.  A  paver  capable  of  picking-up  a  windrow  of 
paving  material  from  the  ground,  the  paver  com- 

20  prising: 
a  self-propelled  chassis  having  forward  and  rear 
ends; 
a  lifting  conveyor  pivotally  supported  on  the  chas- 
sis, 

25  the  lifting  conveyor  having  an  input  end  and  a 
discharge  end,  the  lifting  conveyor  comprising  a 
pan  and  a  drag  chain,  the  drag  chain  supported  on 
one  shaft  near  each  end,  and  an  additional  shaft 
above  and  forward  of  the  shaft  near  the  input  end; 

30  means  for  carrying  the  paving  material  from  the 
discharge  end  of  the  lifting  conveyor  to  the  ground 
near  the  rear  end  of  the  chassis; 
means  supported  on  the  rear  end  of  the  chassis  for 
producing  a  road  surface  from  paving  material  de- 

35  posited  on  the  ground. 
13.  The  paver  of  claim  12  further  comprising 

screw  conveyors  extending  from  both  sides  of  the 
input  end  of  the  lifting  conveyor,  the  screw  convey- 
ors  being  driven  by  rotation  of  the  input  end  shaft. 

40  14.  The  paver  of  claim  12  further  comprising 
scraper  means  attached  to  the  lifting  conveyor  in 
order  to  prohibit  passage  of  paving  material  from 
passing  under  the  lifting  conveyor. 

1  5.  The  paver  of  claim  1  4  wherein  the  scraper 
45  means  is  pivotally  attached  to  the  lifting  conveyor 

and  secured  by  a  break-away  pin; 
wherein  application  of  a  predetermined  force  will 
sever  the  break-away  pin  and  pivot  the  scraper 
means  in  the  direction  of  the  force. 

50  1  6.  A  paver  capable  of  picking-up  a  windrow  of 
paving  material  from  the  ground,  the  paver  com- 
prising: 
a  self-propelled  chassis  having  a  forward  end  and  a 
rear  end; 

55  conveyor  means  pivotally  supported  on  the  forward 
end  of  the  chassis  capable  of  conveying  paving 
material  from  a  windrow  to  the  chassis; 
means  for  conveying  paving  material  in  the  chassis 
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to  the  ground  near  the  rear  end  of  the  chassis; 
means  supported  on  the  rear  end  of  the  chassis  for 
producing  a  road  surface  from  the  paving  material 
deposited  on  the  ground; 
runner  means  attached  to  the  conveyor  means 
capable  of  being  fixed  at  a  predetermined  distance 
below  the  conveyor; 
wherein  the  runner  means  prohibits  the  conveyor 
from  resting  on  the  ground. 

17.  The  paver  of  claim  16  further  comprising 
means  attached  between  the  chassis  and  the  con- 
veyor  means  for  applying  a  counterbalancing  force 
on  the  conveyor  means  against  the  force  of  gravity. 

18.  The  paver  of  claim  17  wherein  the  means 
for  applying  the  counterbalancing  force  is  a  hy- 
draulic  cylinder. 

1  9.  The  paver  of  claim  1  6  further  comprising  at 
least  one  scraper  attached  to  the  rear  of  the  con- 
veyor  to  prohibit  paving  material  from  passing  be- 
neath  the  conveyor. 

20.  The  paver  of  claim  19  wherein  the  scraper 
projects  below  the  conveyor  means  the  same  dis- 
tance  as  the  runner  means  maintains  the  conveyor 
means  above  the  ground. 

21.  The  paver  of  claim  19  wherein  the  scraper 
projects  below  the  conveyor  means  a  smaller  dis- 
tance  than  the  distance  the  runner  means  supports 
the  conveyor  means  above  the  ground  whereby  a 
mat  of  paving  material  is  formed  by  the  scraper 
when  the  conveying  means  passes  over  a  windrow. 

22.  A  paver  capable  of  picking-up  a  windrow  of 
paving  material  from  the  ground,  the  paver  com- 
prising: 
a  self-propelled  chassis  having  a  forward  end  and  a 
rear  end; 
conveyor  means  pivotally  supported  on  the  forward 
end  of  the  chassis  capable  of  conveying  paving 
material  in  a  windrow  to  the  chassis; 
means  for  conveying  paving  material  in  the  chassis 
to  the  ground  near  the  rear  end  of  the  chassis; 
means  supported  on  the  rear  end  of  the  chassis  for 
producing  a  road  surface  from  the  paving  material 
deposited  on  the  ground; 
runner  means  for  riding  on  the  ground,  the  runner 
means  attached  to  the  conveyor  means  such  that  it 
can  float  relative  to  the  ground;  and, 
scraper  means  moveably  attached  to  the  conveyor 
means  and  communicating  with  the  runner  means 
such  that  the  scraper  means  floats  with  the  runner 
means; 
whereby  the  distance  between  the  scraper  means 
and  the  ground  is  maintained  constant. 

23.  The  paver  of  claim  22  wherein  the  scraper 
means  comprises  a  bracket  attached  to  the  con- 
veyor  and  a  scraper  plate  attached  to  the  bracket 
at  a  pivot  point  and  at  a  break-away  pin; 
whereby  application  of  at  least  a  predetermined 
force  will  sever  the  break-away  pin  and  pivot  the 

scraper  plate  in  the  direction  of  said  force. 
24.  The  paver  of  claim  22  wherein  the  runner 

means  communicates  with  the  scraper  means  s.'ch 
that  vertical  movement  of  the  runner  means  causes 

5  a  corresponding  vertical  movement  of  the  scraper 
means. 

25.  The  paver  of  claim  24  wherein  a  controlled 
downward  force  is  applied  against  both  the  runner 
means  and  the  scraper  means. 

io  26.  The  paver  of  claim  25  wherein  the  con- 
trolled  downward  force  is  applied  by  a  hydraulic 
cylinder  and  wherein  the  controlled  downward  force 
is  adjustable. 

27.  The  paver  of  claim  26  wherein  the  position 
15  of  the  scraper  means  relative  to  the  runner  means 

is  adjustable  such  that  the  height  of  the  scraper 
means  above  the  ground  can  be  predetermined. 

28.  A  paver  capable  of  picking-up  a  windrow  of 
paving  material  from  the  ground,  the  paver  com- 

20  prising: 
a  self-propelled  chassis  having  a  forward  end  and  a 
rear  end; 
conveyor  means  pivotally  supported  on  the  forward 
end  of  the  chassis  capable  of  conveying  paving 

25  material  in  a  windrow  to  the  chassis; 
means  supported  on  the  rear  end  of  the  chassis  for 
producing  a  road  surface  from  the  paving  material 
deposited  on  the  ground; 
scraper  means  moveably  attached  to  the  conveyor 

30  means  to  restrict  at  least  a  portion  of  the  paving 
material  from  passing  under  the  conveyor  means; 
grade  control  means  capable  of  riding  along  the 
ground,  the  grade  control  means  communicating 
with  the  scraper  means  and  maintaining  the  scrap- 

35  er  means  at  a  predetermined  height  above  the 
ground. 

29.  The  paver  of  claim  28  wherein  movement 
of  the  scraper  means  is  effected  by  a  hydraulic 
cylinder  attached  to  the  conveyor  means  and 

40  wherein  the  grade  control  means  communicates 
with  a  hydraulic  radial  proportional  valve  which  in- 
turn  communicates  with  the  hydraulic  cylinder. 

30.  The  paver  of  claim  28  wherein  the  grade 
control  means  comprises  a  runner  means  to.  ride 

45  on  the  ground,  the  runner  means  being  attached  to 
the  scraper  means. 

31  .  The  paver  of  claim  28  wherein  the  scraper 
means  is  attached  to  the  conveyor  means  at  a 
pivot  connection  and  by  a  break-away  pin,  and 

so  wherein  the  application  of  a  predetermined  amount 
of  force  against  the  scraper  means  will  sever  the 
break-away  pin  and  pivot  the  scraper  means  about 
the  pivot  connection  in  the  direction  of  the  force. 

32.  A  method  of  paving  a  road  with  paving 
55  material  in  a  windrow  utilizing  a  self-propelled 

chassis  having  a  forward  end  supporting  a  con- 
veyor  means  capable  of  picking-up  paving  material 
from  a  windrow  and  depositing  it  in  the  chassis,  the 

9 



15  EP  0  385  017  A1  16 

conveyor  means  being  adjustable  to  the  grade  of 
the  ground  by  conveyor  means  adjustment  means, 
and  the  chassis  also  having  a  rear  end  supporting 
means  for  producing  a  road  surface  from  paving 
material  deposited  on  the  ground,  the  method  com-  5 
prising  the  steps  of: 
sensing  the  grade  of  the  ground  relative  to  the 
conveyor  means; 
communicating  any  divergence  between  the 
ground  grade  and  the  conveyor  means  to  the  con-  w 
veyor  means  adjustment  means; 
actuating  the  conveyor  means  adjustment  means  to 
minimize  the  divergence. 

33.  A  method  of  paving  a  road  with  paving 
material  laid  in  a  windrow  utilizing  a  self-propelled  75 
chassis  having  a  forward  end  supporting  a  con- 
veyor  means  capable  of  picking-up  paving  material 
from  a  windrow  and  depositing  it  in  the  chassis, 
and  the  chassis  having  a  rear  end  supporting 
means  for  producing  a  road  surface  from  paving  20 
material  deposited  on  the  ground,  the  method  com- 
prising  the  steps  of: 
counterbalancing  a  portion  of  the  downward  force 
of  gravity  acting  on  the  conveyor  means;  and 
supporting  the  conveyor  means  off  the  ground  by  25 
runner  means  capable  of  sliding  along  the  ground. 

34.  A  method  of  paving  a  road  with  paving 
material  laid  in  a  windrow  utilizing  a  self-propelled 
chassis  having  a  forward  end  supporting  a  con- 
veyor  means  capable  of  picking-up  paving  material  30 
from  a  windrow  and  depositing  it  in  the  chassis, 
and  the  chassis  having  a  rear  end  supporting 
means  for  producing  a  road  surface  from  paving 
material  deposited  on  the  ground,  the  method  com- 
prising  the  steps  of:  35 
supporting  the  conveyor  means  off  the  ground  by 
runner  means  capable  of  sliding  along  the  ground 
and  also  capable  of  vertical  movement  relative  to 
the  conveyor  means;  and 
providing  scraper  means  attached  to  the  conveyor  40 
means,  the  scraper  means  capable  of  vertical 
movement  relative  to  the  conveyor  means,  said 
scraper  means  movement  corresponding  to  the 
movement  of  the  runner  means. 
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