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@  A  vibrator  for  compacting  soil  and  the  like. 
The  invention  relates  to  a  vibrator  for  compacting  soil. 
The  object  of  the  invention  is  to  provide  a  vibrator 

having  an  improved  manoeuvrability. 
The  vibrator  comprises  a  bottom  plate  (8)  and  a 

vibratory  element  (10)  supported  thereby.  The  vibratory 
element  comprises  two  in  synchronized  opposite  directions 
rotatable  shafts  (62,  64)  driven  by  hydraulic  motors  and  each 
supporting  an  excentric  weight  (66, 68).  The  relative  position 
ofthe  excentric weights  is  adjustable  in  orderto  impart to the 
vibratory  element  a  vibratory  motion  which  has  the  desired 
direction. 

The  vibratory  element  (10)  comprises  two  hydraulic 
motors  (12,  14)  connected  with  each  of  the  shafts  which  are 
connected  with  each  other  by  means  of  a  device  (70, 72)  for 
transmitting  the  rotational  motion  of  the  one  shaft  to  the 
other  shaft.  At  least  one  portion  of  the  motion  transmission 
device  connected  with  the  one  of  the  shafts  is  rotatable  in 
relation  to  the  shaft  between  two  engagement  positions 
which  are  positioned  at  an  angle  distance  from  each  other. 
The  vibrator  comprises  a  control  device  (30)  for  supplying  a 
main  flow  of  hydraulic  fluid  to  either  the  one  or  the  other 
hydraulic  motor  (12,  14).  On  each  occasion  the  shafts  are 
driven  by  the  one  or  the  other  hydraulic  motor,  one  of  the 
shafts  being  thereby  driven  directly  and  the  other  shaft  being 

driven  indirectly  through  the  motion  transmission  device. 
Thereby  the  portion  of  the  motion  transmission  device 
rotatable  in  relation  to  its  shaft  takes  different  engagement 
positions  dependent  on  whether  the  portion  connected  with 
the  shaft  is  driven  directly  by  the  hydraulic  motor  connected 
with  said  shaft  or  indirectly  by  the  hydraulic  motor  con- 
nected  with  the  other  shaft. 



The  p resen t   i n v e n t i o n   r e l a t e s   to  a  v i b r a t o r   for  v i b r a t i n g   s o i l .   For  c o m p a c t i n g  

c r u s h e d ' r o c k ,   e a r t h ,   sand,  s t r e e t   and  road  paving  m a t e r i a l s   and  so  on  by  means  o f  

v i b r a t i o n s   there   is  used  a  v i b r a t o r   compr is ing   a  bottom  p la te   s u p p o r t e d ' b y   t h e  

soi l   and  a  v i b r a t o r y   element  suppor ted  by  the  bottom  p la te   for  t r a n s m i t t i n g  

v i b r a t o r y   motions  to  the  bottom  p l a t e .   In  a  p r e v i o u s l y   known  v i b r a t o r   the  v i b r a t o r y  

element   comprises   two  in  synchronized   o p p o s i t e  d i r e c t i o n s   r o t a t a b l e   sha f t s   d r i v e n  

by  . hydrau l i c   motors  and  each  suppor t ing   one  e x c e n t r i c   weight .   When  d r i v i n g  t h e  

e x c e n t r i c   weights   in  a  r o t a t i o n a l   motion  by  means  of  the  sha f t s   there   is  i m p a r t e d  

a  v i b r a t o r y   motion  to  the  v i b r a t o r y   e lement .   By  a d j u s t i n g   the  r e l a t i v e   p o s i t i o n  

of  the  e x c e n t r i c   weight   i t   is  p o s s i b l e   to  a d j u s t   the  d i r e c t i o n   of  the  v i b r a t o r y  

motion  in  a  d e s i r e d   way.  When  a d j u s t i n g   the  r e l a t i v e   p o s i t i o n   of  the  e x c e n t r i c  

weights   in  such  a  way  tha t   the  d i r e c t i o n   of  the  v i b r a t o r y   motion  forms  an  a n g l e  

with  the  v e r t i c a l   plane  there   is  p r o v i d e d  a   motion  of- the  v i b r a t o r   at  the  same  t i m e  

as  the  v i b r a t i o n   of  the  soil   takes  p lace .   In a   p r e v i o u s l y   known  v i b r a t o r   i t   i s  

p o s s i b l e   to  a d j u s t   sa id   r e l a t i v e   p o s i t i o n  b e t w e e n   the  e x c e n t r i c   weights  w h i l e  t h e  

v i b r a t o r   is  working  i n  o r d e r   to  provide  a  motion  of  the  v i b r a t o r   forwards  o r  
backwards  dur ing  the  v i b r a t i o n .  

A  drawback  in  p r e v i o u s l y   known  v i b r a t o r s   of  the  kind  desc r ibed   above  is  tha t   t h e  

s e l e c t o r   device  for  p rov id ing   the  changing  of  the  r e l a t i v e   p o s i t i o n   of  t h e  

e x c e n t r i c   weights   is  compl ica ted   and  d i f f i c u l t  t o   c o n t r o l .   Of  course ,   t h i s  p r o v i d e s  

a  r e s t r i c t i o n   o f  t h e   t o t a l   m a n o e u v r a b i l i t y   of  the  soil   v i b r a t o r   which  in  t u r n  

reduces  the  p o s s i b i l i t i e s   of  ope ra t i ng   the  v i b r a t o r   close  to  o b s t a c l e s   of  d i f f e r e n t  .  

k i h d s .  

I n  a c c o r d a n c e   t h e r e w i t h   i t   is  t h e  o b j e c t   of  the  p resen t   invent ion   to  provide  a 

v i b r a t o r   which  by  compr is ing   an  improved  device   for  providing  the  changing  of  t h e  

r e l a t i v e   p o s i t i o n   of  the  e x c e n t r i c   weights   p r e s e n t s   an  improved  and  s i m p l i f i e d  

f u n c t i o n   and  an  improved  m a n o e u v r a b i l i t y .  

In  order   to .comply   w i th -  t h i s   o b j e c t  t h e   v i b r a t o r  a c c o r d i n g   t o  t h e   i n v e n t i o n   i s  

c h a r a c t e r i z e d   in  t h a t   the  v i b r a t o r y   element  comprises   t w o  h y d r a u l i c   motors  each  

c o n n e c t e d   with  one  s h a f t ,   tha t   the  sha f t s   are  c o n n e c t e d . w i t h   each  other   by  means 

o f  a   device  for  t r a n s m i t t i n g  t h e   r o t a t i o n a l   motion  of  one  shaf t   to  the  o t h e r  

s h a f t ,   a  po r t ion   of  the  motion  t r a n s m i s s i o n   device  connected  with  at  l e a s t   one  o f  

said  sha f t s   is  r o t a t a b l e   in  r e l a t i o n   to  said  s h a f t   between  two  engaging  p o s i t i o n s  

p o s i t i o n e d   at  an  angle  d i s t ance   from  each  o t h e r ,   a n d  t h a t   the  v i b r a t o r   c o m p r i s e s  

a  cont ro l   device  for  supplying  a  main  flow  of  h y d r a u l i c   f lu id   to  e i t h e r   of  t h e  

two  h y d r a u l i c   motors ,   t h e  s h a f t s   being  on  each  occasion  driven  s u b s t a n t i a l l y   by 

the  one  or  the  o the r   of  the  hydrau l i c   motors ,   the  one  shaf t   being  thereby  d r i v e n  



d i r e c t l y   and  the  o ther   s h a t t   being  dr iven   i n d i r e c t l y   through  tne  motion  t r a n s m i s s i o n  

d e v i c e ,  t h e   po r t i on   of  the  motion  t r a n s m i s s i o n   device  r o t a t a b l e   in  r e l a t i o n   t o  i t s  

s h a f t   t he reby   taking  d i f f e r e n t   engagement  p o s i t i o n s   dependent   on  the  s h a f t   b e i n g  

dr iven   d i r e c t l y   by  the   h y d r a u l i c   motor  connected  with  th i s   s h a f t   or  i n d i r e c t l y  

by  the  h y d r a u l i c   motor  connec ted   with  the  o ther   sha f t   for  p r o v i d i n g   d i f f e r e n t  

r e l a t i v e   r o t a t i o n a l   p o s i t i o n s   of  the  sha f t s   and  the  e x c e n t r i c   weights   s u p p o r t e d  

t h e r e b y .  

In  a  v i b r a t o r   of  th is   kind  the  con t ro l   device  can  be  formed  as  an  e l e c t r i c a l l y  

c o n t r o l l e d   s e l e c t o r   valve  which  can  be  switched  between  two  p o s i t i o n s   for  s u p p l y i n g  

e i t h e r   the  one  or  the  o ther   h y d r a u l i c   motor  a   main  flow  of  h y d r a u l i c   f l u i d   in  o r d e r  

to  p rov ide   said  ad jus tmen t   or  changing  of  the  r e l a t i v e   p o s i t i o n s   of  the  e x c e n t r i c  

w e i g h t s .   Thus,  in  a  v i b r a t o r   acco rd ing   t o  t h e   i n v e n t i o n   i t  i s   p o s s i b l e   to  r e v e r s e  

the  d i r e c t i o n   of  movement  of  the  v i b r a t o r   b y - o p e r a t i n g   a  s imple  e l e c t r i c   s w i t c h .  

It  is  r ecogn ized   tha t   a  v i b r a t o r  a c c o r d i n g   to  the  i n v e n t i o n   is  ex t remely   simple  t o  

o p e r a t e   and  can  be  ope ra ted   with  a  g rea t   a c c u r a c y .  

In  a  p r e f e r r e d   embodiment  of  the  v i b r a t o r   according   to  the  i n v e n t i o n   the  mo t ion  

t r a n s m i s s i o n   device  comprises   two  gears  which  engage  each  o t h e r ,   one  g e a r  b e i n g  

f i x e d l y   connected   with  one  s h a f t   and  the  o ther   being  connec ted   with  t h e  o t h e r  

s h a f t  i n   such  a  way  tha t   i t   is  ro ta - t ab le   between  two  engagement  p o s i t i o n s   p o s i t i o n e d  

at  an  angle  d i s t a n c e   from  each  o t h e r .  

I n - a d d i t i o n   to  the  f ac t   tha t   the  v i b r a t o r   according   to  the  i n v e n t i o n   is  e a s y  t o  

o p e r a t e   i t   is  also  an  advantage   t ha t   the  said  c o n s t r u c t i o n   of  the  v i b r a t o r   s o l v e s  

the  problem  of  s e l f - s y n c h r o n i z a t i o n   p r e sen t   in  v i b r a t o r s   of  said  kind.  The  s e l f -  

s y n c h r o n i z a t i o n   provides   t h a t   t h e  e x c e n t r i c   weights  take  a  p o s i t i o n   in  which  t h e y  

are  running  in  phase  with  each  o the r   and  do  not  take  the  d e s i r e d   r e l a t i v e   p o s i t i o n  

in  which  the  v i b r a t o r y   motions  h a v e  t h e   des i red   d i r e c t i o n .   In  a  v i b r a t o r   a c c o r d i n g  

t o  t h e   i n v e n t i o n   th is   s e l f - s y n c h r o n i z a t i o n   will  not  appear  as  the  h y d r a u l i c   m o t o r  

dr iven   through  the  motion  t r a n s m i s s i o n  d e v i c e   will  provide   a  b reak ing   a c t i o n   on 

the   s h a f t   connected  t h e r e w i t h   which  in  turn  provides   t h a t  t h e   engagement  p o s i t i o n s  

which  are  r equ i r ed   for  o b t a i n i n g   the  des i r ed   d i r e c t i o n   of  the  v i b r a t o r y   m o t i o n s  

will   be  ma in ta ined   on  all   o c c a s i o n s .  

The  i n v e n t i o n   is  d e sc r i bed   in  t h e - f o l l o w i n g   with  r e f e r e n c e   to  the  accompanying 

d rawings .   Figs.   la,  1b  and  1c  are  a  side  view,  a  plan  view  and  a  f r o n t   v i e w ,  

r e s p e c t i v e l y ,   of  a  v i b r a t o r   acco rd ing   to  the  i n v e n t i o n .   Figs  2a  and  2b  are  a  p l a n  

view  p a r t l y   in  s ec t i on   a  s e c t i o n   along  l ine   I I - I I   of  Fig.  2a  a  v i b r a t o r y   u n i t  

i nc luded   in  the  v i b r a t o r   a cco rd ing   to  the  i n v e n t i o n .   Figs  3a  and  3b  are  s c h e m a t i c  



views  of  two  d i f f e r e n t   o p e r a t i v e   p o s i t i o n s   of  a  h y d r a u l i c   dr ive   system  inc luded   i n  

a  v i b r a t o r   acco rd ing   to  the  i n v e n t i o n .   Figs  4a  and  4b show  p o r t i o n s   of  an  embodi-  

ment  of  a  v i b r a t o r y   uni t   inc luded  i n  t h e   v i b r a t o r   according   to  the  i n v e n t i o n .  

The  v i b r a t o r   a cco rd ing   the  i nven t ion   and  shown  in  the  drawings  is  in tended   f o r  

v i b r a t i n g   the  soil   and  comprises   a  top  po r t ion   2  and  a  bottom  po r t i on   4  which  a r e  

connected  with  each  o the r   by  means  of  v i b r a t i o n   absorbers   6  s c h e m a t i c a l l y   shown. 

The  bottom  p o r t i o n   4  comprises   a  bottom  p la t e   8  and  a  v i b r a t o r y   element  10 

suppor ted   t h e r e b y .   T h e  v i b r a t o r y   element  10  comprises   two  h y d r a u l i c   motors  12 

and  14  for  d r i v i n g   the  v i b r a t o r y   e l e m e n t .  

The  top  po r t ion   2  comprises   a  manoeuvring  h a n d l e  1 6 ,   a  combustion  engine  18  f o r  

d r iv ing   a  h y d r a u l i c   pump  20  which  is  c o n n e c t e d . w i t h   the  h y d r a u l i c   motors  12  and 

14  for  t h e - o p e r a t i o n   t h e r e o f ,   the  top  por t ion   2  also  comprises  a  h y d r a u l i c   o i l  

tank  having  a  f i l l i n g   device  2 4  

From  the  h y d r a u l i c   o i l  t a n k   there   extends  a  suc t i on   l ine   26  to  the  h y d r a u l i c  p u m p  

20.  A  main  p r e s s u r e   l ine   28  extends  from  the  h y d r a u l i c   pump  20  to  an  e l e c t r i c a l l y  

opera ted   s e l e c t o r   valve  3 0 . F r o m   the  s e l e c t o r   valve  3 0  t h e r e   extend  a  l ine   32  t o  

the  h y d r a u l i c   motor  12  and  .a  l ine   34  to  the  h y d r a u l i c   motor  14.  By  means  of  t h e  

s e l e c t o r  v a l v e   30  the  h y d r a u l i c   o i l  p r e s s u r e   can  be  supp l ied   e i t h e r   to  t h e  

hyd rau l i c   motor  12  through  the  l ine   32  or  t o  t h e   h y d r a u l i c   motor  14  through  t h e .  

l i n e   34.  Return  l i n e s   36  and  38  extend  from  the  h y d r a u l i c   motors  12  and  1 4 ,  '  

r e s p e c t i v e l y ,   and  are  connected  with  each  o ther   to  a  common  r e tu rn   l ine   40  which 

extends  back  to  the  h y d r a u l i c   oil  tank  22  through  a  r e tu rn   oil  f i l t e r   42.  A  check 

valve  44  is  connected   b e t w e e n ' t h e   l ine   32  and  the  re turn   l ine   36,  and  a  check  

valve  46  is  connected   between  t h e  l i n e   34  and  the  r e tu rn   l ine   38.  A  tank  l ine   48 

extends  from  the  s e l e c t o r   valve  30.  A  p re s su re   l i m i t i n g   valve  52  is  c o n n e c t e d  

between  the  main  p r e s s u r e   l ine   28  and  the  tank  l ine   48.  

The manoeuvring  handle  16  is  connected  with  the  top  por t ion   2  of  the  v i b r a t o r   by 

means  of  v i b r a t i o n   a b s o r b e r s   53  l i m i t i n g   the  t r a n s m i s s i o n  o f   t h e ' v i b r a t o r y   mot ions  

of  the  v i b r a t o r   to  the  handle .   The  manoeuvring  handle  16  is  p rov ided   with  a  c o n t r o l  

element  for  s t a r t i n g   and  s topping   the  v i b r a t o r y   motion  and  a  con t ro l   element  56 

i n   the  form  of  a  p r e s s u r e   switch  for  swi tch ing   the  s e l e c t o r   valve  13  be tween 

forward  and  backward  movement  of  the  v i b r a t o r .  

F igs .2a   and  2b  are  schemat ic   views  showing  the  c o n s t r u c t i o n   of  the  v i b r a t o r y   u n i t  

10  of  the  v i b r a t o r .   The  v i b r a t o r y   uni t   comprises  a  v i b r a t o r y   housing  60  in  which 

t w o  s h a f t s   62  and  64  are  r o t a t a b l y   j o u r n a l l e d .   Each  shaf t   62  and  64  suppor ts   an 



e x c e n t r i c   weight   66  and  68,  r e s p e c t i v e l y .   The  e x c e n t r i c   weights   66  and  68  a r e  

f i x e d l y  c o n n e c t e d   with  the  s h a f t . b e l o n g i n g   t h e r e t o .   The  s h a f t   62  suppor t s   a  g e a r  
20  u n r o t a t a b l y   connec ted   with  the  s h a f t .   The  shaf t   64  s u p p o r t s   a  gear  72  which 

engages  the  gear  70.  The  gear  72  is  r o t a t a b l e   in  r e l a t i o n   to  the  s h a f t   64  between 

two  p o s i t i o n s   p o s i t i o n e d   at  an  angle  d i s t a n c e   of  180°  from  each  o t h e r .  I n   t h e s e  

.  p o s i t i o n s   the re   is  an  engagement  between  con tac t   elements  connec ted   with  the  s h a f t  

and  the  gear ,   r e s p e c t i v e l y .   T h e  c o n s t r u c t i o n   of  the  c o n t a c t   e lements   is  not  shown 

in  Figs  2a  and  2b  but  is  c l e a r l y   in  Figs  4a  and  4b.  Thus,  by  r o t a t i n g   the  shaf t   64 

in  r e l a t i o n   to  the  gear  22  i t   is  p o s s i b l e   to  provide  two  d i f f e r e n t   r e l a t i v e  

p o s i t i o n s   between  the  e x c e n t r i c   weights   66  and  68.  These  two  r e l a t i v e   p o s i t i o n s  

are  c o n s t i t u t e d   by  the  r e l a t i v e   p o s i t i o n   shown  in  F igs  2a   and  2b  and  a  p o s i t i o n  

i n   which  the  e x c e n t r i c   weight  68  i s .  r o t a t e d   over  an  angle  of  180°  from  the  p o s i t i o n  

shown  in  Figs  2a  and  2b  while  the  e x c e n t r i c   weight  66 . i s   in  the  same  p o s i t i o n   as 

shown  in  Figs  2a  and  2b .  

While  the  v i b r a t o r y   un i t   10  is  running  e i t h e r   the  h y d r a u l i c   motor  12  or  t h e  

h y d r a u l i c   motor  14  is  s u p p l i e d   with  h y d r a u l i c   p ressure   oil  from  the  h y d r a u l . i c  

pump  20.  Thereby,   the  s h a f t   which  is  connected  with  the  dr iven  hydraul- ic   motor .  

wil l   be  dr iven  d i r e c t l y   while  the  o ther   s h a f t   will  be  dr iven  . i n d i r e c t l y  t h r o u g h  

the  gears  70  and  72.  I r r e s p e c t i v e l y   of  which  hyd rau l i c   motor  12.and  14.i-s  d r i v e n  

d i r e c t l y   the  s h a f t s   62  a n d ' 6 4  w i l l   be  dr iven  in  synchronism  in  o p p o s i t e  d i r e c t i o n s ,  

the  s h a f t   62  being  dr iven   in  the  c lockwise   d i r e c t i o n   and  the  s h a f t   64  b e i n g  

dr iven   in  the  c o u n t e r - c l o c k w i s e   d i r e c t i o n   according  to  Fig.  2b.  While  the  s h a f t  6 2  

i s - d r i v e n   d i r e c t l y   by  the  h y d r a u l i c   motor  12. the   s h a f t   64  is  r o t a t e d   through  t h e  

gears  70.and  72,  an  engagement  t he reby   being  provided  between  the  c o n t a c t   members 

o f . t h e   s h a f t   64  and  the  gear  72  i n  t h e   r e l a t i v e   p o s i t i o n   of  the  e x c e n t r i c   w e i g h t s  

66  and  68  shown  in  Figs  2a  and  2b.  In  t h i s   r e l a t i v e   p o s i t i o n   of  the  e x c e n t r i c  

weights   the  v i b r a t o r y   e lement   performs  a  v i b r a t o r y   motion  which  is   d i r e c t e d  

o b l i q u e l y  u p w a r d s   to  the  r i g h t   and  downwards  to  the  l e f t   a c c o r d i n g   to  Fig.  2b.  

Thereby  the  non -d r iven   h y d r a u l i c   motor  14  opera tes   as  a  pump,  which  c r e a t e s  

a  r e s i s t a n c e   a g a i n s t   the  r o t a t i o n   of  the  sha f t   64  which  i s .  s u f f i c i e n t   f o r  

m a i n t a i n i n g   the  engagement  between  the  c o n t a c t i n g   members and  p r even t   the  so  c a l l e d  

s e l f - s y n c h r o n i z a t i o n .  

S w i t c h i n g   of  the  s e l e c t o r   valve  30  provides   tha t   the  h y d r a u l i c   oil  p r e s su re   i s  

s u p p l i e d   to  t h e  h y d r a u l i c   motor  14   i n s t e a d   of  to  the  h y d r a u l i c   motor  12,  in  t u r n  

p rov id ing   t h a t   the  h y d r a u l i c   motor  12  will  r o t a t e   the  s h a f t   64  so  t h a t   t h e  

engagement  between  the  c o n t a c t   p o r t i o n s   of  the  shaf t   and  the  gear  72  is  d i s -  

con t inued   and  is  r e s t o r e d   not  un t i l   the  sha f t   64  and  t h e r e w i t h   the  e x c e n t r i c  

weight   68  have  been  r o t a t e d   over  an  angle  of  180°  from  the  p o s i t i o n   shown  in  



Figs  2a  and  2b.  In  t h i s   new  r e l a t i v e   p o s i t i o n   between  the  e x c e n t r i c   weights   68  and 

66  the  s h a f t   62  with  i t s   e x c e n t r i c   weight  66  will   be  driven  in  synchronism  with  t h e  

s h a f t   64  and  i ts   e x c e n t r i c   weight  68.  Because  of  the  changed  r e l a t i v e   p o s i t i o n  

between  the  e x c e n t r i c   weights   66  and  68  the  d i r e c t i o n   of  the  v i b r a t o r y   motions  o f  

the  v i b r a t o r y   un i t   10  wil l   be  changed  so  tha t   the  v i b r a t o r y   unit   will   in  t h i s  

p o s i t i o n   perform  a  motion  d i r e c t e d   upwards  to  the  l e f t   and  downwards  to  the  r i g h t  

accord ing   to  Fig.  2b.  Thus,  i t   is  poss ib l e   to  a d j u s t   the  v i b r a t o r y   d i r e c t i o n   o f  

the  v i b r a t o r y   .unit  10  by  means  of  a  simple  swi t ch ing   o f  t h e   s e l e c t o r   valve  30 .  

In  Figs  3a  and  3b  t h e r e   is  shown  t h e  h y d r a u l i c   system  of  the  v i b r a t o r   in  the  two 

r e l a t i v e   p o s i t i o n s   between  t h e  e x c e n t r i c   weights   66  and  68   desc r ibed   above.  In 

Fig.  3a  the  s e l e c t o r   va lve   30  is  ad jus t ed   for  d i r e c t i n g   h y d r a u l i c   p r e s su re   oil  f rom 

the  h y d r a u l i c   pump  20  and  the  p re s su re   l ine   28  to   t h e  h y d r a u l i c   motor  12  t h r o u g h  

the  l ine  33.  From  the  h y d r a u l i c   motor  12  the  h y d r a u l i c   oil  flows  to  the  r e t u r n  

l i ne   36  and  the  r e t u r n   l ine   40  tp  the  tank. 22  through  the  oil  f i l t e r   4 2 .  T h e r e b y ,  

the  check  valve  44  is  in  a  c l o s e d  p o s i t i o n   to  d i r e c t   the  whole  h y d r a u l i c   o i l  f l o w  

through  the  h y d r a u l i c   motor  12.  As  desc r ibed   with  r e f e r e n c e   to  Figs  2a  and.2b.  t h e  

h y d r a u l i c   motor  14  i s   d r iven   by  the  hydrauli .c  motor  12  through  the  gears  70  and 

72  and  t h e  s h a f t s   62  and  64 .  The reby   the  h y d r a u l i c   motor  12  acts  as  a  pump and 

c i r c u l a t e s  h y d r a u l i c   oil  in  the  c lockwise  d i r e c t i o n   in  the  c i r c u i t   c o n s t i t u t e d   by" 

the  h y d r a u l i c   motor  14,  t h e  l i n e   38,  the  check  valve  46  and  back . to   t h e  h y d r a u l i c  

motor  14.  In  order  to  p r even t   tha t   the  c i r c u i t   in  which  the  h y d r a u l i c   motor  1 4 .  
i s   p o s i t i o n e d   is  emptied  because  of  t h e  p r e s s u r e   drop  c rea ted   by  the  check  v a l v e  

46 and  the  h y d r a u l i c   motor  14  t h e r e  i s   provided  a . r e s t r i c t i o n   74  in  the  l ine   40 

p rov id ing   s u b s t a n t i a l l y   the  same  flow  r e s i s t a n c e   as  the  check  valve  46  and  t h e  

h y d r a u l i c   motor  14.  In  th i s   p o s i t i o n   of  balance  of  the  p r e s su re   drops  in  the  sy s t em 

the re   is  n o . r e t u r n   flow  to  the  tank  22-  through  the  l ine   34  and  t h e  l i n e   48 .  

In  order  to  p revent   t h a t   a  t oo  h igh   p re s su re   is  supp l i ed   to  the  h y d r a u l i c   m o t o r s  

12  and 14  from  the  h y d r a u l i c   pump  20 a  p r e s su re   l i m i t i n g   valve  52  is  p r o v i d e d  

between  t h e  p r e s s u r e   l i n e   28  and  the  tank  l ine   48.  When  the  p re s su re   r e s i s t a n c e  

in  t h e - p r e s s u r e   l ine   28  and/or   the  l ines   32  and  34  is  t o p  h i g h  a n   overf low  t a k e s  

place  from  the  p r e s s u r e   l ine   28  to  the  tank  22  through  the  p ressure   l i m i t i n g   v a l v e  

52  and  the  tank  l ine   4 8 .  

In. Fig.  3b  the  s e l e c t o r   valve  30  is shown  in  a  p o s i t i o n   for  supplying  h y d r a u l i c  

oil  to  the  h y d r a u l i c   motor  14  in  order  to  drive  th i s   motor  d i r e c t l y   i n s t e a d  o f  

d i r e c t l y   d r iv ing   the  h y d r a u l i c   motor  12.  Thus,  in  the  pos i t i on   of  the  h y d r a u l i c  

system  shown  in  Fig.  3b  t h e  e x c e n t r i c   weights  66  and  68  take  another   r e l a t i v e  

p o s i t i o n   than  was  the  case  when  the  hyd rau l i c   system  was  opera ted  in  a c c o r d a n c e  



with  Fig.  3a.  In  the  p o s i t i o n   of  the  h y d r a u l i c   system  shown  in  Fig.  3b  t h e  

h y d r a u l i c   motor  12  is  dr iven  through  the  gears  70  and  72,  and  the  s h a f t s   62  and  64 

for   ac t ing   as  a  pump.  As  the  h y d r a u l i c   system  is  opera ted   in  e q u i v a l e n t   ways  i n  

o t h e r   r e s p e c t s  ' i n   the  p o s i t i o n s   shown in  Figs  3a  and  3b  there   is  not  r e q u i r e d   any 
d e t a i l e d   d e s c r i p t i o n   of  the  o p e r a t i o n   in  the  p o s i t i o n   shown  in  Fig.  3b .  

F ig .   4a  is  a  plan  view  on  an  en larged   sca le   of  a  por t ion   of  the  v i b r a t o r y   e l e m e n t  

of  the  v i b r a t o r ,   Fig.  4b  is  an  end  view  of  a  d e t a i l  o f   Fig.  4a.  In  Figs  4a  and  4b 

the  p o r t i o n s   of  the  v i b r a t o r y   e l e m e n t . h a v i n g   co r re spondence   in  F i g s  2 a   and  2b 

are  provided  with  the  same  r e f e r e n c e ' n u m e r a l s   as  in  said  Figs  with  the  a d d i t i o n  

"a".  The  sha f t s   62a  and  64a  are  j o u r n a l l e d   in  the  housing  10a  by  means  of  con-  

v e n t i o n a l   bea r ings   76.  Each  sha f t   62a  and  64a  suppor t   an  e x c e n t r i c   weight   66a  and 

68a , ,   r e s p e c t i v e l y .   A  gear  70a  is  f i x e d l y   c o n n e c t e d   with  the  s h a f t   66a.  A  gear  72a 

is  p o s i t i o n e d   on  a  stub  sha f t   78  on  the  s h a f t   64a.  Between  the  stub  s h a f t   78  and 

the  hub  of  the  gear  72a  there   i s  p o s i t i o n e d   a  s leeve   80  s u p p o r t i n g   a  s u b s t a n t i a l l y  

s e m i - c i r c u l a r   disc  82.  The  disc  82  is  formed  with  s e m i - c i r c u l a r   engagement  s u r f a c e s  

84  which  are  p o s i t i o n e d   at  an  angle  d i s t a n c e   of  1 8 0  f r o m   each  o t h e r .   The  s l e e v e  

80  i n c l u d i n g   the  d i sc   82  is  u n r o t a t a b l y   connec ted   wi th .  the   stub  s h a f t  7 8 ,   w h i l e  

the  gear  72a  is  r o t a t a b l y   p o s i t i o n e d   on  the  s l eeve   80.  The  gear  72a  i s  p r o v i d e d  

with  a  pin  86  which  is  adapted  to  engage  the  engagement  s u r f a c e s   84  of  the  disc  8 2 .  

It  is  r e c o g n i z e d   tha t   t h e r e  e x i s t s  a   d r i v ing   engagement  between  the  s h a f t   64a  and 

the  gear  72a  in  two  d i f f e r e n t   ad jus tmen t   p o s i t i o n s   which  are  p o s i t i o n e d   at  an  a n g l e  

d i s t a n c e   of  180°  from  each  o ther .   As  d e s c r i b e d   above  with  r e f e r e n c e   to  Figs  2 a . a n d  

2 b  t h e   d i f f e r e n t   r e l a t i v e   p o s i t i o n s  w i l l   be  t a k e n . d e p e n d e n t   on  whether   the  s h a f t  

64a  is  dr iven  d i r e c t l y   by  the  h y d r a u l i c   motor  connected  t h e r e w i t h   (not  shown  i n  

Fig.  4a)  or  the  s h a f t   64a  is  dr iven  by  the  o ther   h y d r a u l i c   motor  through  the  s h a f t  

62a  and  the  gears  70a  and  72a .  

As  appears   from  the  above  d e s c r i p t i o n   the  v i b r a t o r   according  to  the  i n v e n t i o n   i s  

ex t r eme ly   easy  to  ope ra te   because  o f  t h e   f a c t   tha t   the  w h o l e  o p e r a t i o n   is  p r o v i d e d  

by  s w i t c h i n g   a  s e l e c t o r  v a l v e   which  in  a  simple  manner  is  ope ra ted   e l e c t r i c a l l y  

and  t h a t   t h e  h y d r a u l i c   oil  so  to  say  p rov ides   an  ad jus tmen t   f u n c t i o n   by  means  o f  

s e r v o - a c t i o n .   A d d i t i o n a l l y   i t   is  a  g rea t   advantage   tha t   the  v i b r a t o r y   e l e m e n t  

can  be  p o s i t i o n e d   comple te ly   enclosed  as  the  v i b r a t o r   is  of ten  o p e r a t e d   in  a 

d u s t r y   and  smoky  a t m o s p h e r e .  

I t  i s   r ecogn ized   t ha t   the  v i b r a t o r   can  be  modi f ied   wi thin   the  scope  of  the  f o l l o w i n g  

c l a ims .   For  example  i t   is  p o s s i b l e   to  p rovide   the  v i b r a t o r   with  more  than  one 

v i b r a t o r y   e lement ,   the  elements  thereby  being  p o s i t i o n e d   so  tha t   the  v i b r a t o r   i s  

manoeuvrable   for  t u rn ing   in  the  s idewise   d i r e c t i o n s .   It  i s ,   of  c o u r s e ,   also  p o s s i b l e  



to  adapt  the  s e l e c t o r   valve  30  for  manual  o p e r a t i o n   ins tead   of  e l e c t r i c   o p e r a t i o n .  

A d d i t i o n a l l y ,   i t   is  p o s s i b l e  t o   p r o v i d e  t h e   said  engagement  p o s i t i o n s   of  t h e  

motion  t r a n s m i s s i o n   dev ice   at  a n o t h e r   angle  d i s t a n c e   than  180° .  



1.  A  v i b r a t o r   for  compact ing  soil   compris ing  a  bottom  p l a t e   (8)  and  a  v i b r a t o r y  

e lement   (10)  suppor t ed   t h e r e b y ,   the  v i b r a t o r y   element  compr is ing   two  i n  

s y n c h r o n i z e d   o p p o s i t e   d i r e c t i o n s   r o t a t a b l e   sha f t s   (62,  64)  d r iven   by  h y d r a u l i c  

.  motors   and  each  s u p p o r t i n g   an  e x c e n t r i c   weight  ( 6 6 ,  8 8 ) ,   the  r e l a t i v e   p o s i t i o n  

o f  t h e   e x c e n t r i c   weights   being  a d j u s t a b l e   for  impar t ing   to  the  v i b r a t o r y   e l e m e n t  

a  v ib ra to ry '  mot - ion   which  has .a  de s i r ed   d i r e c t i o n ,   c  h  a  r  a  c  t  e  r  i  z  e  d  

in  t h a t   the  v i b r a t o r y   element  (10)  comprises   two  h y d r a u l i c   motors  (12,  14) 

connected  with  each  of  said  s h a f t s   (62,  64) ,  tha t   the  s h a f t s   (62,  64)  are  c o n n e c t e d  

with  each  o ther   by means  of  a  device  (70,  72)  for  t r a n s m i t t i n g   the   r o t a t i o n a l  

motion  o f  t h e   one  s h a f t   to  the  other   s h a f t ,   at  l e a s t   one  p o r t i o n   of  the  mo t ion  

t r a n s m i s s i o n   device  connected   with  one  o f  t h e   s h a f t s   being  r o t a t a b l e   in  r e l a t i o n  

to  the  s h a f t   between  two  engagement  p o s i t i o n s   which  are  p o s i t i o n e d   at  an  a n g l e  

d i s t a n c e   from  each  o t h e r ,   and  tha t   the  v i b r a t o r   comprises  a  con t ro l   device  (30) 

for   supply ing   e i t h e r   to  the  one  or  the  o ther   h y d r a u l i c   motor  (12,  14)  a  m a i n  f l o w  

of  a  h y d r a u l i c   f l u i d ,   the  s h a f t s   being  on  each  occas ion  dr iven  by  the  one  o r - t h e  

o the r   of  the  h y d r a u l i c   motors ,   the  one  s h a f t   being  dr iven  d i r e c t l y   and  the   o t h e r  

s h a f t   being  dr iven  i n d i r e c t l y   through  the  motion  t r a n s m i s s i o n   d e v i c e ,   the  p o r t i o n  

of  the  motion  t r a n s m i s s i o n   dev ice   r o t a t a b l e   i n  r e l a t i o n   to  i t s   s h a f t   thereby   t a k i n g  

d i f f e r e n t   engagement  p o s i t i o n s   dependent   on  whether  the  s h a f t   c o n n e c t e d  w i t h   s a i d  

po r t i on   is  dr iven  d i r e c t l y   from  the  h y d r a u l i c   motor  connected  with  said  sha f t   o r  

i n d i r e c t l y   from  the  h y d r a u l i c   motor  connected  with  the  o ther   s h a f t   in  order  t o  

provide   d i f f e r e n t   r e l a t i v e   r o t a t i o n a l   p o s i t i o n s   of  the  s h a f t s   and  the  e x c e n t r i c  

weights   (66,  68)  suppor t ed   t h e r e b y .  

2.  A  v i b r a t o r   as  c laimed  in  claim  1,  c  h  a  r  a  c  t  e  r  i  z  e  d   in  t ha t   t h e  

con t ro l   device   is  c o n s t i t u t e d   by  an  e l e c t r i c a l l y   opera ted   s e l e c t o r   valve  ( 3 0 ) .  

3 .   A  v i b r a t o r   as  claimed  in  c laim 1  or  2,  c  h  a  r  a  c  t  e  r   i  z  e  d   in  t h a t  ,  

t h e  m o t i o n   t r a n s m i s s i o n . d e v i c e   comprises   two  gears  ( 7 0 ,  7 2 ) ,   of  which  one  i s  

f i x e d l y   connec ted   with  the  one  s h a f t   (62)  and  the  o t h e r  i s   connec ted   with  t h e  

o ther   s h a f t   (64)  in  such  a  way  t h a t   i t   is  r o t a t a b l e   between two  engagement  

p o s i t i o n s   p o s i t i o n e d   at  an  a n g l e . d i s t a n c e   from  each  o the r ,   the  gears  engaging  each 

o t h e r .  

4.  A  v i b r a t o r  a s   c l a i m e d  i n   claim  3,  c  h  a  r  a  c  t  e  r   i  z . e   d  in  t h a t  t h e  .  

engagement  p o s i t i o n s   are  p o s i t i o n e d   at  an  angle  d i s t a n c e   of  180°  from  each  o t h e r .  

5.  A  v i b r a t o r   as  claimed  in  claim  3  or  4,  c  h  a  r  a  c  t  e  r  i  z  e  d   in  t h a t  



the  gear  (72)  which  is  r o t a t a b l y   connected  with  the  s h a f t   (64)  suppor t s   a  p i n  

(86)  which  is  adapted  to  engage  one  or  ano ther   of  two  engagement  su r f aces   (84)  

provided   on  a  po r t ion   (82)  f i x e d l y   connected  with  the  s h a f t ,   when  the  gear  i s  

r o t a t e d  i n   r e l a t i o n  t o   the  s h a f t .  

 6 .   A  v i b r a t o r   as  c laimed  in  claim  5,  c  h  a  r  a  c  t  e  r  i  z  e  d   in  tha t   the  p i n  

( 8 6 )  a n d / o r   the  engagement  s u r f a c e s  ( 8 4 )   are  provided  with  chock -abso rb ing   e l e m e n t s .  

7.  A  v i b r a t o r   as  c la imed  in  any  of  the  preceding  c l a ims ,   c  h  a  r  a  c  t  e  r  -  

i  z  e  d   by  a  h y d r a u l i c   system  h a v i n g  r e t u r n   l ines   which  downstream  the  h y d r a u l i c  

motors  are  connected  with  e a c h  o t h e r   to  a  common  l ine  (4 )  and   t ha t   th is   l ine  i s  

p rovided   with  a  r e s t r i c t i o n   ( 7 4 ) .  

8.  A  v i b r a t o r   a s - c l a i m e d   in  any  of  the  preceding  c la ims ,   c  h  a  r  a  c  t  e  r   -  

i  z  e  d   in  tha t   the  h y d r a u l i c   motor  wh ich . i s   on  each  occas ion   i n d i r e c t l y   d r i v e n  

per  se  and/or   the  c o n s t r u c t i o n   of  the  c i r c u i t   in  which  said  motor  is  r u n n i n g  i s  

c o u n t e r - a c t i n g   said  i n d i r e c t   d r i v ing   t h a t   the  in tended  engagement  p o s i t i o n . i s .  

m a i n t a i n e d .  
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