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©  A  road  finisher  with  an  improved  smoother. 
  The  roadfinisher  is  provided  with  at  least  a  central 
element  (2)  and  two  extensible  side  elements,  (1,1')  for 
laying  variable  widths  of  material  (16)  on  the  ground.  Each  of 
the  extensible  side  elements  (1,1')  comprisis  a  preloading 
device  (18)  imparting  to  each  of  the  extensible  elements 
(1,1')  a  load  capable  of  opposing  the  strains  or  stresses 
which  could  give  rise  to  deformations  prejudicial  to  a  good 
operation  of  the  machine. 



F i n i s h e r s   for  laying  b i tuminous   mixes  or  conglomerates  a r e  

g e n e r a l l y   d i s t i n g h i s h e d   by  two  impor tan t   pa r t s ,   namely  a  d rawing  

par t   ( t r a c t o r )   and  a  pa r t   e f f e c t i n g   the  ac tual   work  of  l a y i n g ,  

l e v e l l i n g ,   th ickening   and  the  l i ke   for  the mix  or  conglomerate  on 

the  roadway.  This  l a s t   un i t ,   commonly  r e f e r r e d   to  as  " smoothe r" ,  

c o n s i s t s   of  an  apparatus   tha t   by  the  time  has  become  h i g h l y  

complex  and  a r t i c u l a t e d .  

The  most  recent   embodiments  p rovide   a  smoother  comprising  f o u r  

d i s t i n c t   elements;   the  two  c e n t r a l   ones  are  a r t i c u l a t e d   to  e a c h  

.  other  with  ad jus t ing   means  d e f i n i n g   t he i r   i n c l i n a t i o n .   Each  o f  

these  c e n t r a l   elements  have  mounted  thereon  an  element  near ly   a s  

long  as  the  two  cen t r a l   e lements ,   which  can  s l ide   outwardly  and 



h o r i z o n t a l l y   d r iven   by  h y d r a u l i c   p i s t o n s .  

This  smoother  is  g e n e r a l l y   r e f e r r e d   to  as  " i n t e g r a t e d   smoo the r " .  

The  e x t e n s i b i l i t y   advantage  of  the  two  ou te r   elements  allows  a  

l ay ing   width  v a r i a b l e   without   d i s c o n t i n u i t y .   The  s l i d i n g   f a s t e n -  

ing  means  of  the  e x t e n s i b l e   e lements   to  the  c e n t r a l   elements  may 

widely  vary  depending  on  the  models  and  brands  of  the  f i n i s h e r s .  

Highly  a c c u r a t e   and  s t rong  c y l i n d r i c a l   guides  are  g e n e r a l l y  

provided  to  ensure   tha t   s l i d i n g   wi l l   occur  complying  as  far   a s  

p o s s i b l e   with  the  geome t r i ca l   des ign  c h a r a c t e r i s t i c s   of  t h e  

s m o o t h e r .  

The  compliance  with  said  c h a r a c t e r i s t i c s   is  very  important   as  t h e  

r e s u l t i n g   s u r f a c e   of  the  l a id   b i tuminous   mix  or  conglcmerate   i s  

f u n c t i o n   of  the  shape  of  the  smoother,   and  p a r t i c u l a r l y   of  i t s  

lower  f a c e .  

.However,  even  when  the  s l i d i n g   guides  are  very  p r ec i s e ,   the  r i s k  

e x i s t s   t ha t   the  g e o m e t r i c a l   design  shape  could  undergo  c h a n g e s  

due  to  e l a s t i c   de fo rma t ions   of  the  v a r i o u s   members  comprising  t h e  

smoother ,   when  such  members  are  s u b j e c t e d   to  c o n s i d e r a b l e   s t a t i c  

and  dynamic  fo rces   and  r e a c t i o n s   having  va lues   r ap id ly   c h a n g i n g  

.dur ing  the  work .  

One  of  the  most  s e r i ous   e l a s t i c   de fo rma t ions   is  the  t o r s i o n a l  

de fo rmat ion   which  occurs   p a r t i c u l a r l y   on  the  e x t e n s i b l e   e l e m e n t s .  

Thus,  the  l a t t e r   should  be  c o n s t r u c t e d   as  l i g h t   as  poss ib l e ,   b u t  



having  a  p a r a l l e l e p i p e d   shape,  they  cannot  have  a  s u f f i c i e n t l y  

r i g id   s t r u c t u r e   to  wi ths tand   t o r s i o n a l   s t r a i n s .  

P r a c t i c a l l y ,   in  a l l   of  the  h i t h e r t o   known  machines,  the  t o r s i o n a l  

s t r a i n s   tend  to  deform  the  e x t e n s i b l e   e lements ,   impar t ing   a  

h e l i c a l   shape  t h e r e t o   which  is  a lso  t r a n s f e r r e d   to  the  l o w e r  

face,   which  comes  in  con tac t   with  the  bi tuminous  mix  to  be  l a i d  

on  the  road  su r f ace ,   thus  n e g a t i v e l y   a f f e c t i n g   a c c u r a c y .  

This  h e l i c a l   deformat ion  occurs  on  the  e x t e n s i b l e   elements  in  a  

very  i r r e g u l a r   manner  depending  on  the  laying  width  s e l e c t e d   f o r  

c a r ry ing   out  the  work.  In  o ther   words,  should  the  e x t e n s i b l e  

elements   pushed  comple te ly   outward,  tha t   is  to  the  end  of  s t r o k e ,  

each  of  the  e x t e n s i b l e   elements  would  be  completely   involved  by 

the  heap  of  m a t e r i a l   to  be  l a id ,   and  a c c o r d i n g l y  a l l   of  t h e  

r e a c t i v e   forces   would  act  upon  such  e x t e n s i b l e   e l e m e n t s .  

On  the  o ther   hand,  when  the  e x t e n s i b l e   element  operate   p a r t l y  

c losed ,   a  p o r t i o n   of  the  e x t e n s i b l e   element  would  remain  c o v e r e d  

by  the  c e n t r a l   element  of  the  smoother,   and  no  longer  in  c o n t a c t  

with  the  m a t e r i a l   to  be  l a id .   As  a  r e s u l t ,   the  r e a c t i v e   f o r c e s  

ac t ing   upon  the  e x t e n s i b l e   e lements   are  d i f f e r e n t   or  d i f f e r e n t l y  

. d i s t r i b u t e d .  

There fore ,   i t   can  be  s t a t ed   t ha t ,   depending  on  the  width  of  t h e  

laying  to  be  c a r r i e d   out,  the  e x t e n s i b l e   element  is  sub jec ted   t o  

d i f f e r e n t   and  d i f f e r e n t l y   d i s t r i b u t e d   r e a c t i v e   f o r c e s .  

As  a  r e s u l t ,   the  e x t e n s i b l e   element  wi l l   unavoidably  change  i t s  



own  e l a s t i c   d e f o r m a t i o n .  

As  above  poin ted   out,   the  most  se r ious   e l a s t i c   deformat ion  of  t h e  

e x t e n s i b l e   e lements   is  t ha t   tending  to  give  a  h e l i c a l   shape  t o  

the  e x t e n s i b l e   e l e m e n t .  

When  a s s i m i l a t i n g   said  e x t e n s i b l e   element  to  a  p a r a l l e l e p i p e d   o f  

e longa t ed   shape  in  h o r i z o n t a l   and  t r a n s v e r s e   d i r e c t i o n ,   the  mos t  

s e r i o u s   de format ion   is  t h a t   tending  to  r o t a t e   towards  each  o t h e r  

the  two  v e r t i c a l   wa l l s ,   which  are  p a r a l l e l   ( to   each  o ther )   and 

l i e   in  t h e  f o r w a r d i n g   d i r e c t i o n   of  the  machine  as  the  work  i s  

being  c a r r i e d   out.  - 

When  th i s   occurs ,   the  h o r i z o n t a l   face  r e s t i n g   on  the  m a t e r i a l   t o  

be  l a id   out,  wi l l   deform  to  a  h e l i c a l   shape  causing  a  

c o n s i d e r a b l e   d e v i a t i o n   at  the  su r f ace   of  the  l a id   out  m a t e r i a l .  

Owing  to  the  unavo idab le   e l a s t i c i t y   of  the  m a t e r i a l s   of  which  

- these   e x t e n s i b l e   e lements   can  be  made,  and  c o n s i d e r i n g   that   f o r  

e v i d e n t   reasons  these   e x t e n s i b l e   elements  should  be  made  so  as  t o  

reduce  the  weight  t h e r e o f   as  far   as  p o s s i b l e ,   i t   was  p r a c t i c a l l y  

found  tha t   the  above  ment ioned  t o r s i o n a l   de format ions   would 

u n f o r t u n a t e l y   be  s u b s t a n t i a l ,   whatever  the  care  in  the  c o n s t r u c -  

.  t ion   of  said  e x t e n s i b l e   e lements   and  s l i d i n g   g u i d e s .  

Now,  a  convenient   approach  has  been  d i scovered   for  opposing  and 

avo id ing   these  d e f o r m a t i o n s ,   the  approach  c o n s i s t i n g   of  p r e l o a d -  

ing  the  e x t e n s i b l e   e lement   in  a  r eve r se   d i r e c t i o n ,   i m p a r t i n g  

t h e r e t o   a  t o r s i o n   or  t w i s t i n g   in  oppos i t e   d i r e c t i o n   to  t h e  

e x p e c t e d   d i r e c t i o n   to  be  e x p e r i e n c e d   as  the  work  is  being  c a r r i e d  



out.   However,  th is   p re loading   cannot  be  i n t roduced   once  for  a l l  

at  the  time  of  manufacture  for  the  e x t e n s i b l e   element  s ince,   f o r  

the  above  d i s c l o s e d   reasons,   depending  on  the  laying  width  and  

o the r   vary ing   work  c o n d i t i o n s ,   the  r e a c t i v e   forces   would  act  upon 

the  e x t e n s i b l e   element  to  a  l a r g e r   or  l e s s e r   degree  and 

d i f f e r e n t l y   d i s t r i b u t e d .  

The  p r e sen t   invent ion   solves  th i s   problem  by  i n t roduc ing   an 

a d j u s t i n g   element  in  the  form  of  a  t ie   r o d - s t r u t   member  o f  

a d j u s t a b l e   l ength ,   d i agona l ly   mounted  on  one  of  the  p a r a l l e l e p i -  

ped  faces   of  the  e x t e n s i b l e   e lement ,   which  faces  are  p e r p e n d i c u -  

l a r   to  the  opera t ing   d i r e c t i o n   of  the  f i n i s h i n g   machine .  

The  accompanying  drawings  s c h e m a t i c a l l y   show  the  main  f e a t u r e s   o f  

t he  improved   f i n i s h i n g   machine,  and  p a r t i c u l a r l y :  

Fig.  1  is  a  p e r s p e c t i v e   rear   view  of  a  f i n i s h e r   having  t h e  

.  i nven t ive   smoother  a l lowing  a  c o n t i n o u s l y   v a r i a b l e   w i d t h ;  

Fig.  2  is  an  enlarged  p a r t i a l   r ea r   p e r s p e c t i v e   view  of  t h e  

r i g h t - h a n d   end  of  the  f i n i s h e r   at  ope ra t ing   p o s i t i o n   and 

with  the  p re loading   device  ac t ing   on  the  r i g h t - h a n d  

e x t e n s i b l e   element,  while  a  f u r t h e r   p re load ing   device  i s  

s i m i l a r l y   e f f e c t i v e   on  t h e  l e f t - h a n d   e x t e n s i b l e   e l emen t ;  

Fig.  3  is  a  view  showing  a  s p e c i f i c   exemplary  c o n s t r u c t i o n   f o r  

the  p re loading   t ie   r o d - s t r u t   member  as  appl ied   to  t h e  

l e f t - h a n d   e x t e n s i b l e   element;   and  

F i g .  3 '   is  a  view  showing  an  en la rged   d e t a i l   for  the  c y l i n d e r  

secur ing  sys tem.  



The  running  d i r e c t i o n   for  the  f i n i s h i n g   machine  during  o p e r a t i o n  

is  shown  by  arrow  Y. 

Numeral  1  d e s i g n a t e s   the  e x t e n s i b l e   par t   of  the  smoother  and 

numeral  2  d e s i g n a t e s   the  r i g h t - h a n d   f ixed  c e n t r a l   e lement ,   which  

in  Fig.  2  has  been  shown  as  p a r t i a l l y   cut  away  so  tha t   the  i n n e r  

s t r u c t u r e   can  be  more  c l e a r l y   unders tood .   This  pa r t   of  t h e  

smoother   comprises  a  frame  3  c a r r y i n g   the  bushes  or  s l eeves   4  and 

5  a l lowing   the  t r a n s v e r s e   s l i d i n g   of  the  e x t e n s i b l e   element  1  i n  

the  c y l i n d r i c a l   guides  6  and 7  l a t e r a l l y   r i gh tward   and  l e f t w a r d  

. p r o j e c t i n g ,   when  r e q u i r e d ,   for  vary ing   the  l ay ing   w i d t h .  

The  e x t e n s i b l e   element  1  is  h y d r a u l i c a l l y   c o n t r o l l e d   by  means  o f  

a  stem  8  and  has  the  schemat ic   shape  of  a  p a r a l l e l e p i p e d   d e f i n e d  

by  co rne r s   A,  B,  C,  D,  E,  F,  G  and  H.  The  above  mentioned  g u i d e s  

6  and  7  are  mounted  i n t e g r a l   with  the  inner   su r f ace   of  w a l l  

BC-FE.  Said  face  has  mounted  thereon   the  end  of  said  stem  8  o f  

the  h y d r a u l i c   a c t u a t o r   caus ing   the  e x t e n s i b l e   element  1  to  s l i d e  

r e l a t i v e   to  the  f ixed  c e n t r a l   element  2.  The  r ea r   (open)  face  A, 

B,  C,  D  of  the  e x t e n s i b l e   element  1  is  p e r p e n d i c u l a r   to  t h e  

f eed ing   d i r e c t i o n   Y  of  the  m a c h i n e .  

According  to  the  p r e s e n t   i n v e n t i o n ,   t h i s   face  of  r e c t a n g u l a r  

shape  has  mounted  thereon   at  d iagona l   p o s i t i o n   r e l a t i v e   to  t h e  

face  between  the  co rne r s   B  and  D  a  t i e   r o d - s t r u t   member  o f  

a d j u s t a b l e   l ength .   Thus,  i t   is  shown  in  Fig.  2,  tha t   a  t i e  

r o d - s t r u t   member  18  is  mounted  along  the  i n c l i n e d   d iagonal   B-D, 

. this  member  18  c a n p r i s i n g   a  rugged  screw  10,  the  lower  end  o f  



which  is  secured  by  an  eye le t   11  and  a s s o c i a t e d   pin  11  ( F i g .   3 )  

ad j acen t   to  the  corner   D,  and  at  the  upper  end  from  c y l i n d e r   9 

t e r m i n a t i n g   on  the  corner   B,  mounted  through  a  spigot   12  we lded  

onto  a  r ing  13,  r o t a t a b l e   about  pin  13'  ad j acen t   to  said  corner   D 

and  near  the  upper  wall  of  c y l i n d e r   9  has  a  nut  screw  thread   9 '  

in  which  said  rugged  screw  10  r o t a t a b l y   engages.  Thus,  the  h o l l o w  

c y l i n d e r   9  provided  with  inner  nut  thread  9'  can  r o t a t e   about  i t s  

own  axis  and  through  th i s   r o t a t i o n   wi l l   move  on  the  thread  of  t h e  

rugged  screw  10.  Rota t ion   is  p r a c t i c a l l y   c o n t r o l l e d   by  t h e  

ope ra t i on   of  an  a d j u s t a b l e   spanner  engaged  on  the  f ace ted   zone  14  

of  c y l i n d e r   9,  while  the  lock  nut  15,  id ly   r o t a t a b l e   on  t h e  

thread  of  screw  10,  is  used  to  lock  the  des i red   length   of  t h e  

r o d s t r u t   assembly  18,  upon  ad jus tement ,   in  order  to  prevent   any 

deformat ion   of  the  e x t e n s i b l e   element  1  during  o p e r a t i o n .  

Adjustement  wi l l   be  e f f e c t e d   by  the  ope ra to r   c o n t r o l l i n g   t h e  

f i n i s h i n g   machine  ope ra t i on ,   according  to  requi rements   due  t o  

q u a l i t y   and  amount  of  m a t e r i a l   to  be  l a id ,   that   is  according  t o  

t h i c k n e s s ,   mix  or  conglomerate   t empera ture   and  ambient  a i r .  

Said  assembly  18  (Fig.  3)  compris ing  said  rugged  screw  10,  a l o n g  

with  i t s   r ing  11  and  11' ,   and  c y l i n d e r   9  provided  with  inner   n u t  

th read   9'  for  coupl ing  with  said  screw  10,  is  mounted  on  t h e  

e x t e n s i b l e   element  1  at  the  corner   B  t h e r e o f   by  means  of  s a i d  

sp igot   12,  ( F i g ,   3 ' )   r ing  13  and  pin  13 ' .   This  assembly  makes  up 

tha t   a d j u s t a b l e   t o r s i o n a l   p re load ing   t i e   r o d - s t r u t   mechanism, 

performing  the  task  of  c o n t r a s t i n g   the  t h r u s t   ac t ing  on  t h e  

e x t e n s i b l e   e lement   1,  due  to  the  m a t e r i a l   to  be  la id   on  t h e  

ground  as  road  b lanket   16,  t h r u s t   which  would  tend  to  deform  t h e  

p a r a l l e l e p i p e d   A,  B,  C,  D,  E,  F,  G  and  H  of  the  e x t e n s i b l e  



e l e m e n t  1 .  

I t   is  oubvious  and  i n t u i t i v e   tha t   the  a p p l i c a t i o n   of  t h e  

p r e l o a d i n g   t i e   r o d - s t r u t   mechanism  18  d e s c r i b e d   and  shown  in  i t s  

s i m p l e s t   mechanical   embodiment  could  be  r ep laced   by  a  h y d r a u l i c  

o r   o l e o s t a t i c   mechanism  c o n t r o l l e d   by  the  o p e r a t o r ,   both  at  t h e  

s t a r t   of  work,  and  dur ing  machine  o p e r a t i o n ,   as  well  as  by 

au toma t i c   c o n t r o l ,   depending  on  work  c o n d i t i o n s   and  values  o f  

pa r ame te r s   which  may  a f f e c t   the  laying  o p e r a t i o n .  



1.  A  road  f i n i s h e r   with  smoother  provided  with  at  l e a s t   a  

c e n t r a l   element  (2)  and  two  e x t e n s i b l e   side  e l ements ,   for  l a y i n g  

v a r i a b l e   widths  of  m a t e r i a l   (16)  on  the  ground,  c h a r a c t e r i z e d   i n  

tha t   each  of  the  e x t e n s i b l e   side  e lements   (1)  comprise  a  

p r e l o a d i n g   device  impar t ing   to  each  of  the  e x t e n s i b l e   elements  a  

load  capable  of  opposing  the  s t r a i n s   or  s t r e s s e s   which  could  g i v e  

r i s e   to  deformat ions   p r e j u d i c i a l   to  a  good  ope ra t i on   of  t h e  

mach ine .  

2 .   A  road  f i n i s h e r   according  to  Claim  1,  c h a r a c t e r i z e d   i n  

t h a t   said  p re loading   device  ac t ing   upon  the  e x t e n s i b l e   e l emen t  

(1)  comprises  a  p a r a l l e l e p i p e d   A,  B,  C,  D,  E,  F,  G  and  H,  i n  

which  the  face  oppos i te   and  p a r a l l e l   to  tha t   which  d u r i n g  

o p e r a t i o n   is  sub jec ted   to  the  t h r u s t   of  the  m a t e r i a l   to  be  l a i d  

on  the  ground,  is  p re loaded  by  a  c o n t r a s t i n g   force  p revent ing   any  

. p o s s i b l e   deformat ion,   the  device  c o n s i s t i n g   in  a  t i e   r o d - s t r u t  

assembly  comprising  a  rugged  screw  (10)  c a r r y i n g   at  one  end  a  

r ing   (11 )  for  securing  onto  a  f ixed  pin  ( 11 ' )   of  t h e   p a r a l l e l e p i -  

ped  at  the  corner  (D)  and  a  t ubu la r   body  (9)  i n t e r n a l l y   having  a  

nut  thread  (9 ' )   for  r e c e i v i n g   and  engaging  said  screw  (10),  and 

.  at  the  opposi te   end  a  sp igot   (12)  and  a  r ing  (13)  for  movement  on 

a  pin  (13 ' )   secured  onto  the  e x t e n s i b l e   element  (1 )  at  the  c o r n e r  



(B),  p laced  t r a n s v e r s a l l y   to  corner   (D),  said  t ubu la r   body  ( 9 )  

being  e x t e r n a l l y   provided  with  a  f ace t ed   zone  (14)  for  c o n v e n i e n t  

g r ip   by  an  a d j u s t a b l e   spanner  and  a  lock  nut  (15),   being  p r o v i d e d  

on  said  screw  (10),   which  can  be  t i g h t e n e d   at  the  free  end  of  t h e  

t u b u l a r   body  (9)  to  block  the  p r e l o a d i n g   of  the  t ie   r o d - s t r u t  

assembly  at  the  c o r r e c t   c o n d i t i o n   of  p r e c a l c u l a t e d   p re load ing ,   i n  

accordance   with  the  des igned  c a l c u l a t i o n .  

3.  A  road  f i n i s h e r   accord ing   to  Claim  1,  c h a r a c t e r i z e d   i n  

t h a t   the  p r e l o a d i n g   device  ac t ing   upon  the  e x t e n s i b l e   element  ( 1 )  

c o m p r i s e s   h y d r a u l i c   a c t u a t o r s   r e s i s t i n g   a g a i n s t   the  d e f o r m a t i o n  

s t r a i n s   from  o u t s i d e   which  could  a f f e c t   the  good  opera t ion   o f  

the  a p p a r a t u s .  
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