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©  Rocking  or  vibrating  conveyor. 

i n  

©  (1)  A  conveyer  including  a  rocking  plate  (1) 
having  an  object  (2)  of  transport  placed  thereon,  and 
an  elastic  spring  (5)  engaged  with  the  plate  (1),  or  an 
eccentric  cam  (3)  connected  to  the  plate  (1).  By 
properly  arranging  the  elastic  spring  (5),  or  by  prop- 
erly  designing  a  profile  of  the  eccentric  cam  (3),  the 
velocity  of  movement  of  the  plate  (1)  is  set  such  that 
the  object  (2)  of  transport  leaves  the  plate  (1)  tem- 
porarily  in  the  forward  obliquely  upward  direction 
when  the  plate  (1)  moves  forward  obliquely  upward, 
or  the  downward  velocity  component  of  the  plate  (1) 
temporarily  becomes  greater  than  the  falling  velocity 
of  the  object  (2)  when  the  plate  (1)  moves  forward 
obliquely  downward,  thereby  allowing  the  object  (2) 
to  move  forwardly  on  the  plate  (1)  step  by  step  for 

each  rocking  motion. 
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The  present  invention  relates  to  a  conveyer 
that  moves  an  object  of  transport  on  a  plate  while 
rocking  or  vibrating  it. 

It  has  heretofore  been  known  to  use  a  con- 
veyer  for  moving  an  object.  However,  it  is  difficult  5 
for  the  conventional  belt  conveyers  to  satisfy  the 
demand  for  an  object  of  transport  to  be  moved 
while  vibrating  or  rocking  so  as  to  shake  an  accom- 
panying  liquid  or  solid  from  the  object. 

In  other  words,  it  is  necessary  in  order  to  rock  10 
or  vibrate  a  moving  belt  to  rock  or  vibrate  pulleys 
engaged  with  the  belt  and  a  driving  source  there- 
for,  or  to  control  the  relationship  between  the  belt 
and  the  associated  members  even  if  these  mem- 
bers  are  left  stationary,  and  an  arrangement  that  is 
meets  such  requirements  would  be  extremely  com- 
plicated  in  terms  of  technology. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  conveyer  which  is  capable  of  moving  an 
object  of  transport  on  a  plate  while  rocking  or  20 
vibrating  both  the  object  and  the  plate  on  the  basis 
of  an  arrangement  which  is  totally  different  from 
the  conventional  belt  conveyers. 

To  attain  the  above-described  object,  the 
present  invention  provides  the  following  arrange-  25 
ments: 

(1)  A  rocking  conveyer  including  a  plate  for 
placing  an  object  of  transport  thereon,  a  device 
for  rocking  the  plate  back  and  forth  circularly 
within  a  vertical  plane,  and  an  elastic  spring  30 
engaged  with  the  plate  to  accelerate  the  velocity 
of  movement  of  the  plate  when  moving  forward 
obliquely  upward  in  rocking  motion  caused  by 
the  rocking  device,  to  such  an  extent  that  the 
object  is  caused  to  leave  the  plate  temporarily  in  35 
a  forward  obliquely  upward  direction  by  inertia 
force  induced  by  the  acceleration. 
(2)  A  rocking  conveyer  including  a  plate  for 
placing  an  object  of  transport  thereon,  a  device 
for  rocking  the  plate  back  and  forth  circularly  40 
within  a  vertical  plane,  and  an  elastic  spring 
engaged  with  the  plate  to  accelerate  the  velocity 
of  movement  of  the  plate  when  moving  forward 
obliquely  downward  in  rocking  motion  caused 
by  the  rocking  device,  to  such  an  extent  that  the  45 
downward  component  of  the  velocity  of  move- 
ment  of  the  plate  temporarily  becomes  greater 
than  the  falling  velocity  of  the  object. 
(3)  A  rocking  conveyer  including  a  plate  for 
placing  an  object  of  transport  thereon,  a  device  50 
for  rocking  the  plate,  and  an  eccentric  cam 
connected  to  the  plate  and  driven  to  rotate  by 
driving  force  transmitted  thereto  through  a  rota- 
tional  force  transmitting  gear  or  pulley,  the  ec- 
centric  cam  having  a  profile  designed  so  that  55 
the  distance  between  the  center  of  rotation  of 
the  eccentric  cam  and  the  point  of  contact  be- 
tween  the  eccentric  cam  and  the  gear  or  pulley 

reaches  a  minimum  during  at  least  a  part  of  the 
period  that  a  portion  of  the  eccentric  cam,  which 
is  connected  to  the  plate,  is  moving  in  either  or 
both  forward  obliquely  upward  and  forward  ob- 
liquely  downward  directions,  whereby,  when  the 
plate  moves  forward  obliquely  upward,  the  ob- 
ject  is  caused  to  leave  the  plate  temporarily  in 
the  forward  obliquely  upward  direction,  or,  when 
the  plate  moves  forward  obliquely  downward, 
the  downward  component  of  the  velocity  of  the 
movement  of  the  plate  is  temporarily  made 
greater  than  the  falling  velocity  of  the  object. 
(4)  A  vibrating  conveyer  including  a  plate  for 
placing  an  object  of  transport  thereon,  the  plate 
being  disposed  with  a  slope,  a  device  for  vibrat- 
ing  the  plate  back  and  forth  with  a  slope  which 
is  more  upward  than  the  slope  of  the  plate  as 
viewed  forwardly,  and  an  elastic  spring  engaged 
with  the  plate  to  accelerate  the  velocity  of  move- 
ment  of  the  plate  when  moving  forwardly  in 
vibration,  to  such  an  extent  that  the  object  is 
caused  to  leave  the  plate  temporarily  in  a  for- 
ward  direction  by  inertia  induced  by  the  accel- 
eration. 
(5)  A  vibrating  conveyer  including  a  plate  for 
placing  an  object  of  transport  thereon,  a  device 
for  vibrating  the  plate  forward  obliquely  upward 
and  backward  obliquely  downward,  and  an  elas- 
tic  spring  engaged  with  the  plate  to  accelerate 
the  velocity  of  movement  of  the  plate  when 
moving  backwardly  in  vibration,  to  such  an  ex- 
tent  that  the  downward  component  of  the  ve- 
locity  of  the  backward  movement  of  the  plate 
temporarily  becomes  greater  than  the  falling  ve- 
locity  of  the  object. 

In  the  accompanying  drawings:- 
Fig.  1  is  a  side  view  for  explanation  of  the 
operating  principle  of  the  arrangements  (1)  and 
(3). 
Fig.  2  is  a  side  view  for  explanation  of  the 
operating  principle  of  the  arrangements  (2)  and 
(3). 
Fig.  3  is  a  side  view  showing  the  operating 
principle  of  the  arrangement  (4). 
Fig.  4  is  a  side  view  showing  the  operating 
principle  of  the  arrangement  (5). 
Fig.  5  is  a  side  view  showing  the  arrangement  of 
embodiment  1  . 
Fig.  6  is  a  side  view  showing  the  arrangement  of 
embodiment  2. 
Fig.  7  is  a  side  view  showing  the  arrangement  of 
embodiment  3. 
Fig.  8  is  a  side  view  showing  the  arrangement  of 
embodiment  4. 
Fig.  9  is  a  side  view  showing  the  arrangement  of 
embodiment  5. 
Fig.  10  is  a  side  view  showing  the  arrangement 
of  embodiment  6. 
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In  general,  a  rocking  motion  is  realized  by 
using  an  eccentric  cam,  a  crank,  etc.  However, 
when  a  plate  having  an  object  of  transport  placed 
thereon  is  simply  rocked,  the  object  merely  moves 
together  with  the  plate,  and  it  cannot  be  moved  in  a 
specific  direction. 

However,  if  the  velocity  of  the  forward  obliquely 
upward  movement  in  rocking  motion  of  the  plate  is 
higher  than  the  velocity  of  the  forward  obliquely 
downward  movement  thereof  on  the  average  to 
such  an  extent  that  the  object  of  transport  is  caus- 
ed  to  leave  the  plate  temporarily  in  the  forward 
obliquely  upward  direction  against  gravity  by  inertia 
force  induced  by  the  forward  obliquely  upward 
movement,  the  object  2  temporarily  leaves  the 
plate  1  and  then  falls  thereon,  as  shown  in  Figs.  1- 
(a),  1(b)  and  1(c).  At  this  time,  since  the  velocity  of 
the  plate  1  has  already  become  lower  than  the 
maximum  velocity  reached  at  the  time  of  the  leav- 
ing  of  the  object  2,  the  falling  point  B  lies  forwardly 
of  the  previous  point  A,  from  which  the  object  2 
has  left  (it  should  be  noted  that  it  is  impossible  to 
determine  in  which  stage  the  plate  1  lies  among 
various  stages,  that  is,  forward  obliquely  upward 
movement,  really  forward  movement,  forward  ob- 
liquely  downward  movement,  and  backward  ob- 
liquely  downward  movement,  when  the  object  2 
falls  thereon.  However,  in  Fig.  1(c)  the  plate  1  is 
shown  to  be  moving  forward  obliquely  downward.). 

Although  in  Figs.  1(a),  1(b)  and  1(c)  the  plate  1 
is  disposed  horizontally,  it  should  be  noted  that  the 
position  assumed  by  the  plate  1  is  not  necessarily 
limited  thereto  and  that  the  angle  of  slope  in  the 
longitudinal  direction  of  the  plate  1  may  be  var- 
iously  set,  as  will  be  clear  from  other  figures  (e.g., 
Figs.  3,  5,  9  and  10). 

On  the  other  hand,  if  the  velocity  of  the  forward 
obliquely  downward  movement  of  the  plate  1  is 
higher  than  that  of  the  object  2  and,  moreover,  the 
downward  component  of  the  velocity  of  movement 
of  the  plate  1  is  temporarily  higher  than  the  falling 
velocity  of  the  object  2,  the  object  2  moves  off  the 
plate  1  in  a  forward  obliquely  downward  direction 
and  then  falls  on  the  plate  1,  as  shown  in  Figs.  2- 
(a),  2(b)  and  2(c).  In  this  stage,  the  velocity  of  the 
downward  movement  of  the  plate  1  has  already 
been  overtaken  by  the  falling  velocity  of  the  object 
2.  At  this  time,  however,  the  forward  velocity  com- 
ponent  of  the  plate  1  gradually  decreases  (this  will 
be  understood  from  the  directions  of  velocity  of  the 
plate  1  in  Figs.  2(a)  and  2(b)),  whereas,  the  forward 
velocity  component  of  the  object  2  is  substantially 
the  same  as  that  when  it  has  left  the  plate  1  ,  and 
the  movement  of  the  plate  1  then  shifts  to  the 
backward  obliquely  downward  movement.  There- 
fore,  the  object  2  falls  on  the  plate  1  at  a  point  B 
which  is  forward  of  the  previous  point  A,  from 
which  it  has  left  (it  should  be  noted  that  it  is 

impossible  to  determine  in  which  stage  the  plate  1 
lies  among  various  stages,  that  is,  forward  ob- 
liquely  downward  movement,  really  downward 
movement,  backward  obliquely  downward  move- 

5  ment,  and  backward  obliquely  upward  movement, 
when  the  object  2  falls  thereon.  However,  in  Fig.  2- 
(c)  the  plate  1  is  shown  to  be  moving  downwar- 
dly.). 

One  means  for  realizing  the  operating  condition 
io  as  shown  in  Figs.  1(a),  1(b)  and  1(c)  is  to  use  a 

device  for  rocking  the  plate  1  ,  and  an  elastic  spring 
that  accelerates  the  velocity  of  the  forward  ob- 
liquely  upward  movement  of  the  plate  1,  which  is 
caused  by  the  rocking  motion  (see  the  embodiment 

is  1  and  Figs.  5(a)  and  5(b),  described  later). 
In  this  case,  the  relationship  between  the  driv- 

ing  force  of  the  rocking  device  and  the  elastic  force 
of  the  elastic  spring  must  be  set  such  that  the 
former  is  relatively  weak  and  dependent  on  the 

20  latter.  In  addition,  the  object  2  of  transport  must  be 
given  inertia  force,  which  is  sufficiently  strong  for 
the  object  2  to  leave  the  plate  1  temporarily  in  the 
forward  obliquely  upward  direction,  by  the  accel- 
eration  of  the  velocity  in  the  forward  obliquely 

25  upward  direction,  which  is  caused  by  the  elastic 
spring. 

In  the  stage  where  the  movement  of  the  plate  1 
has  shifted  to  the  forward  obliquely  downward 
movement,  the  velocity  in  the  forward  obliquely 

30  downward  direction  must  be  lower  than  the  velocity 
in  the  forward  obliquely  upward  direction  on  the 
average.  Therefore,  the  elastic  spring  is  preferably 
designed  to  act  counter  to  the  forward  obliquely 
downward  movement  of  the  plate  1  . 

35  One  method  for  realizing  the  operating  con- 
dition  as  shown  in  Figs.  2(a),  2(b)  and  2(c)  is  to  use 
a  device  for  rocking  the  plate  1,  and  an  elastic 
spring  that  is  engaged  with  the  plate  1  to  acceler- 
ate  the  velocity  of  the  forward  obliquely  downward 

40  movement  of  the  plate  1,  which  is  caused  by  the 
rocking  motion  (see  the  embodiment  2  and  Figs.  6- 
(a)  and  6(b),  described  later). 

In  this  case  also,  the  relationship  between  the 
driving  force  of  the  rocking  device  and  the  elastic 

45  force  of  the  elastic  spring  must  be  set  such  that  the 
former  is  relatively  weak  and  dependent  on  the 
latter.  In  addition,  when  the  object  2  is  moving 
forward  obliquely  downward,  the  downward  velocity 
component  of  the  plate  1  must  be  made  temporar- 

50  ily  greater  than  the  falling  velocity  of  the  object  2 
by  the  acceleration  of  the  velocity  in  the  forward 
obliquely  downward  direction,  which  is  caused  by 
the  elastic  spring,  thereby  allowing  the  object  2  to 
leave  the  plate  1  temporarily. 

55  If  the  object  2  should  leave  the  plate  1  in  the 
backward  obliquely  upward  direction  due  to  inertia 
force  induced  by  the  acceleration,  which  is  caused 
by  the  elastic  force  of  the  elastic  spring,  in  the 

3 
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stage  where  the  movement  of  the  plate  1  has 
shifted  to  the  backward  obliquely  upward  move- 
ment,  the  function  as  shown  in  Figs.  2(a),  2(b)  and 
2(c)  would  end  in  vain. 

Therefore,  the  elastic  spring  is  preferably  de- 
signed  so  that  the  elastic  force  will  act  counter  to 
the  shift  of  the  movement  of  the  plate  1  to  the 
backward  obliquely  upward  movement  at  least  in 
the  stage  where  this  shift  has  taken  place. 

Although  the  foregoing  apparatuses  are  rocking 
conveyers  that  use  elastic  force  from  an  elastic 
spring,  the  operating  conditions  as  shown  in  Figs. 
1  (a),  1  (b)  and  1  (c)  and  Figs.  2(a),  2(b)  and  2(c)  can 
also  be  realized  by  properly  designing  the  profile 
of  an  eccentric  cam  6  (see  the  embodiment  3  and 
Figs.  7(a)  and  7(b),  described  later). 

More  specifically,  if  the  profile  of  an  eccentric 
cam  is  designed  so  that  the  velocity  of  the  plate  1 
reaches  a  maximum  when  it  moves  in  the  forward 
obliquely  upward  direction  (in  the  arrangement 
shown  in  Figs.  1(a),  1(b)  and  1(c)),  or  when  it 
moves  in  the  forward  obliquely  downward  direction 
(in  the  arrangement  shown  in  Figs.  2(a),  2(b)  and  2- 
(c)),  the  desired  change  in  velocity  can  be  obtained 
by  controlling  the  speed  of  rotation  transmitted 
from  the  driving  source.  That  is,  in  the  former 
arrangement  it  is  possible  to  move  the  object  2  off 
the  plate  1  in  the  forward  obliquely  upward  direc- 
tion  on  the  basis  of  the  inertia  force  caused  by  the 
forward  obliquely  upward  movement,  and  in  the 
latter  arrangement,  the  downward  velocity  compo- 
nent  of  the  plate  1  can  be  made  greater  than  the 
falling  velocity  of  the  object  2  during  the  forward 
obliquely  downward  movement. 

In  this  way,  the  object  2  is  moved  forwardly  on 
the  plate  1  for  each  rocking  motion.  Thus,  by 
repeating  this  operation,  the  object  2  is  transported 
forwardly  step  by  step. 

In  general,  linear  vibration  is  realized  by  means 
of  a  mechanical  piston,  electromagnetic  force,  etc. 
However,  when  the  plate  1  ,  which  has  the  object  2 
placed  thereon,  is  simply  vibrated,  the  object  2 
merely  moves  together  with  the  plate  1,  and  it 
cannot  be  moved  in  a  specific  direction. 

However,  in  a  case  where  the  plate  1,  which 
has  the  object  2  placed  thereon,  is  disposed  with  a 
slope,  and  this  plate  1  is  linearly  vibrated  back  and 
forth  with  a  slope  which  is  more  upward  than  the 
slope  of  the  plate  1  as  viewed  forwardly,  if  the 
velocity  of  the  forward  movement  of  the  plate  1  in 
vibration  is  sufficiently  high  for  the  object  2  to  leave 
the  plate  1  temporarily  in  the  forward  direction 
against  gravity,  the  object  2  temporarily  leaves  the 
plate  1  and  then  falls  thereon  at  a  point  B  that  is 
forward  of  the  previous  point  A,  as  shown  in  Figs. 
3(a),  3(b)  and  3(c)  or  Figs.  3(e),  3(f)  and  3(g)  (it 
should  be  noted  that  Figs.  3(a),  3(b)  and  3(c)  show 
an  arrangement  in  which  the  plate  1  is  sloped 

forward  obliquely  upward  and  vibrating  with  a  slope 
which  is  more  upward  than  the  slope  of  the  plate  1 
as  viewed  forwardly,  whereas  Figs.  3(e),  3(f)  and  3- 
(g)  show  an  arrangement  in  which  the  plate  1  is 

5  sloped  forward  obliquely  downward  and  vibrating 
with  a  slope  which  is  a  little  closer  to  the  horizontal 
than  the  slope  of  the  plate  1  as  viewed  forwardly). 

This  will  be  clear  from  the  fact  that  when  the 
object  2  leaves  the  plate  1,  the  plate  1  reaches  a 

io  maximum  velocity  during  the  forward  stroke  of  the 
vibration,  and  thereafter,  the  plate  1  is  moving 
forwardly  at  lower  velocity,  or  it  has  already  shifted 
to  the  backward  movement,  whereas  the  object  2 
falls  on  the  plate  1  while  moving  forwardly  at  the 

is  maximum  velocity  (it  should  be  noted  that  Figs.  3- 
(c)  and  3(g)  show  a  case  where  the  plate  1  is  at 
rest  in  the  stage  where  the  object  2  has  fallen 
thereon). 

On  the  other  hand,  when  the  plate  1,  which  has 
20  the  object  2  placed  thereon,  is  vibrated  forward 

obliquely  upward  and  backward  obliquely  down- 
ward,  if  the  downward  velocity  component  of  the 
backward  obliquely  downward  movement  of  the 
plate  1  is  greater  than  the  falling  velocity  of  the 

25  object  2,  the  point  B  on  the  plate  1  where  the 
object  2  falls  is  forward  of  the  previous  point  A,  as 
shown  in  Figs.  4(a),  4(b)  and  4(c). 

This  will  be  clear  from  the  fact  that  when  the 
object  2  leaves  the  plate  1  ,  not  only  the  downward 

30  velocity  component  of  the  plate  1  but  also  the 
backward  velocity  component  reaches  a  maximum 
or  is  close  to  it  because  the  angle  of  vibration  of 
the  plate  1  is  fixed,  whereas  the  object  2  moves 
backwardly  merely  on  the  basis  of  the  velocity  with 

35  which  it  leaves  the  plate  1  ,  and  therefore,  when  the 
object  2  falls,  the  plate  1  inevitably  lies  further 
backwardly  relative  to  the  object  2. 

The  operating  condition  that  is  shown  in  Figs. 
3(a),  3(b)  and  3(c)  or  Figs.  3(e),  3(f)  and  3(g)  can 

40  be  realized  by  engaging  the  plate  1  with  an  elastic 
spring  which  accelerates  the  movement  of  the  plate 
1  during  the  forward  stroke  of  vibration  (see  the 
embodiment  4  and  Fig.  8,  described  later). 

In  this  case,  the  relationship  between  the  driv- 
45  ing  force  of  the  vibrating  device  and  the  elastic 

force  of  the  elastic  spring  must  be  set  such  that  the 
former  is  relatively  weak  and  dependent  on  the 
latter.  In  addition,  the  object  2  must  be  given  inertia 
force,  which  is  sufficiently  strong  for  the  object  2  to 

50  leave  the  plate  1  temporarily,  by  the  acceleration  of 
the  velocity  in  the  forward  direction,  which  is  caus- 
ed  by  the  elastic  spring. 

If  in  the  above-described  arrangement  the  ac- 
celeration  of  the  velocity,  which  is  caused  by  the 

55  elastic  spring,  should  act  also  in  the  backward 
direction,  causing  the  object  2  to  leave  the  plate  1 
again  backwardly,  the  function  as  shown  in  Figs.  3- 
(a),  3(b)  and  3(c)  or  Figs.  3(e),  3(f)  and  3(g)  would 

4 
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end  in  vain. 
However,  when  the  velocity  is  accelerated  for- 

wardly  by  the  elastic  force  of  the  elastic  spring  5, 
the  spring  5  usually  acts  counter  to  the  backward 
movement.  Therefore,  there  is  normally  no  possibil- 
ity  that  the  object  2  will  be  caused  to  leave  both 
forwardly  and  backwardly  by  the  acceleration  of  the 
velocity  caused  by  the  elastic  force  of  the  elastic 
spring  5. 

The  operating  condition  as  shown  in  Figs.  4(a), 
4(b)  and  4(c)  can  be  realized  by  engaging  the  plate 
2  with  an  elastic  spring  which  accelerates  the  ve- 
locity  of  the  movement  of  the  plate  1  during  the 
backward  stroke  of  vibration  so  that  the  downward 
velocity  component  of  the  plate  1  is  greater  than 
the  falling  velocity  of  the  object  2. 

Theoretically,  however,  the  falling  point  of  the 
object  2  can  be  backward  of  the  previous  point 
thereof  if,  when  the  object  2  falls,  the  plate  1  has 
once  returned  to  the  backward  obliquely  downward 
position  and  already  shifted  to  the  forward  ob- 
liquely  upward  movement. 

However,  to  allow  such  a  situation  to  occur,  the 
plate  1  must  be  moved  forwardly  at  considerably 
high  velocity  while  the  object  2  is  off  the  plate  1  .  In 
addition,  when  the  elastic  spring  5  accelerates  the 
velocity  in  the  backward  direction,  it  usually  acts 
counter  to  the  forward  movement.  Therefore,  the 
above-described  situation  cannot  occur  in  the  nor- 
mal  state. 

In  this  way,  the  object  2  is  moved  forwardly  on 
the  plate  1  for  each  cycle  of  the  vibration.  Thus,  by 
repeating  this  operation,  the  object  2  is  transported 
forwardly  step  by  step. 

Embodiment  1  : 

Figs.  5(a)  and  5(b)  show  an  embodiment  cor- 
responding  to  the  above-described  arrangement 
(1). 

Referring  to  Fig.  5(a),  leaf  springs  5  are  pro- 
vided  below  a  plate  1,  and  engaged  therewith  in 
such  a  state  that  portions  of  the  leaf  spring  5  which 
are  connected  to  the  plate  1  are  movable,  so  that 
when  the  plate  1  moves  forward  obliquely  upward, 
the  leaf  springs  5  accelerate  the  velocity  of  the 
forward  obliquely  upward  movement  of  the  plate  1 
by  flexural  elastic  force,  thereby  causing  the  object 
2  of  transport  to  leave  the  plate  1  temporarily  in  the 
forward  obliquely  upward  direction  against  gravity 
by  inertia  force  induced  by  the  acceleration. 

In  the  arrangement  shown  in  Fig.  5(b),  com- 
pression  springs  5  are  provided  below  the  plate  1 
and  engaged  therewith  so  that  when  the  plate  1 
moves  forward  obliquely  upward,  the  compression 
springs  5  accelerate  the  velocity  of  the  forward 
obliquely  upward  movement  of  the  plate  1  on  the 
basis  of  the  compressive  elastic  force,  thereby 

causing  the  object  2  to  leave  the  plate  1  temporar- 
ily  in  the  forward  obliquely  upward  direction  against 
gravity  by  inertia  force  induced  by  the  acceleration. 

In  the  arrangement  shown  in  Fig.  5(a),  if  the 
5  system  is  designed  so  that  the  position  where  the 

flexural  elastic  force  at  a  portion  of  each  leaf  spring 
5,  which  is  engaged  with  the  plate  1  ,  becomes  0  is 
coincident  with  the  longitudinally  central  position  in 
rocking  motion  of  the  portion  concerned,  the  leaf 

io  springs  5  begin  to  accelerate  the  velocity  of  move- 
ment  of  the  plate  1  when  it  reaches  the  backward 
extremity  of  the  rocking  motion,  and  the  leaf 
springs  5  then  accelerate  the  plate  1  continuously 
as  the  plate  1  moves  forward  obliquely  upward, 

is  thereby  causing  the  object  2  to  leave  the  plate  1  in 
the  forward  obliquely  upward  direction  before  the 
forward  obliquely  upward  movement  of  the  plate  1 
shifts  to  the  really  forward  movement. 

On  the  other  hand,  when  the  plate  1  moves 
20  forward  obliquely  downward,  the  leaf  springs  5  act 

counter  to  the  movement  of  the  plate  1.  Accord- 
ingly,  the  object  2  falls  on  the  plate  1  at  a  point 
which  is  forward  of  the  previous  point,  from  which  it 
has  left. 

25  It  should  be  noted  that  the  position  where  the 
flexural  elastic  force  of  the  portion  of  each  leaf 
spring  5,  which  is  engaged  with  the  plate  1,  be- 
comes  0  is  not  necessarily  limited  to  the  longitudi- 
nally  central  position  in  the  rocking  motion.  The 

30  position  concerned  may  be  backward  or  forward  of 
the  central  position  as  long  as  the  function  as 
shown  in  Figs.  1(a),  1(b)  and  1(c)  can  be  realized. 

In  the  arrangement  shown  in  Fig.  5(b),  if  the 
system  is  designed  so  that  the  position  where  the 

35  compressive  elastic  force  at  a  portion  of  each  com- 
pression  spring  5,  which  is  engaged  with  the  plate 
1,  becomes  0  is  coincident  with  the  uppermost 
position  in  rocking  motion  of  the  portion  concerned, 
the  compression  springs  5  begin  to  accelerate  the 

40  velocity  of  movement  of  the  plate  1  when  it 
reaches  the  lowermost  position,  and  the  compres- 
sion  springs  5  then  accelerate  the  plate  1  continu- 
ously  as  the  plate  1  moves  backward  obliquely 
upward,  upwardly  and  then  forward  obliquely  up- 

45  ward,  thereby  causing  the  object  2  to  leave  the 
plate  1  in  the  forward  obliquely  upward  direction 
before  the  forward  obliquely  upward  movement  of 
the  plate  1  shifts  to  the  really  forward  movement. 

On  the  other  hand,  when  the  plate  1  moves 
50  forward  obliquely  downward,  downwardly  and  then 

backward  obliquely  downward,  the  compression 
springs  5  act  counter  to  the  movement  of  the  plate 
1.  Thus,  since  the  average  velocity  in  the  forward 
obliquely  downward  direction  of  the  plate  1  is  lower 

55  than  the  average  velocity  in  the  forward  obliquely 
upward,  the  object  2  is  allowed  to  fall  on  the  plate 
1  at  a  point  which  is  forward  of  the  previous  point, 
from  which  it  has  left. 

5 
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It  should  be  noted  that  the  position  where  the 
compressive  elastic  force  at  the  portion  of  each 
compression  spring  5,  which  is  connected  to  the 
plate  1  ,  becomes  0  is  not  necessarily  limited  to  the 
position  described  above.  The  position  concerned 
may  be  higher  or  lower  than  the  above-described 
position  as  long  as  the  function  as  shown  in  Fig.  1- 
(a)  ,  1(b)  and  1(c)  can  be  realized  (however,  the 
position  concerned  must  be  higher  than  the  verti- 
cally  central  position  in  the  rocking  motion  of  the 
portion  connected  to  the  plate  1). 

In  addition,  although  the  embodiment  1  (and 
the  embodiment  2,  described  later)  uses  an  eccen- 
tric  gear  or  an  eccentric  pulley  as  a  rocking  device 
3,  it  is  a  matter  of  course  that  the  rocking  device  is 
not  necessarily  limited  to  them. 

Although  in  the  arrangement  shown  in  Fig.  5(b) 
the  compression  springs  5  are  provided  below  the 
plate  1  ,  tension  springs  may  be  provided  above  the 
plate  1  in  place  of  the  compression  springs  5,  as  a 
matter  of  course. 

Embodiment  2: 

Figs.  6(a)  and  6(b)  show  an  embodiment  cor- 
responding  to  the  arrangement  (2). 

In  the  arrangements  shown  in  Figs.  6(a)  and  6- 
(b)  ,  leaf  springs  5  and  tension  springs  5  are  re- 
spectively  provided  below  the  plate  1  and  engaged 
therewith  so  that  when  the  plate  1  moves  forward 
obliquely  downward,  the  downward  velocity  compo- 
nent  of  the  plate  1  temporarily  becomes  greater 
than  the  falling  velocity  of  the  object  2  of  transport 
on  the  basis  of  the  flexural  elastic  force  (in  the 
case  of  Fig.  6(a))  or  the  tensile  elastic  force  (in  the 
case  of  Fig.  6(b)),  thereby  allowing  the  plate  1  to 
leave  the  object  2  temporarily. 

In  the  arrangement  shown  in  Fig.  6(a),  if  the 
position  where  the  flexural  elastic  force  at  a  portion 
of  each  leaf  spring  5,  which  is  connected  to  the 
plate  1,  becomes  0  is  made  coincident  with  the 
forward  extremity  of  rocking  motion  of  the  portion 
concerned,  the  leaf  springs  5  accelerate  the  plate  1 
when  moving  forward  obliquely  upward,  forwardly 
and  then  forward  obliquely  downward.  On  the  other 
hand,  when  the  plate  1  moves  backward  obliquely 
downward,  backwardly  and  then  backward  oblique- 
ly  upward,  the  leaf  springs  5  act  counter  to  the 
movement  of  the  plate  1  .  Accordingly,  the  object  2 
is  allowed  to  fall  on  the  plate  1  at  a  point  which  is 
forward  of  the  previous  point,  from  which  it  has  left. 

It  should  be  noted  that  the  position  where  the 
flexural  elastic  force  at  the  portion  of  each  leaf 
spring  5,  which  is  connected  to  the  plate  1,  be- 
comes  0  is  not  necessarily  limited  to  the  position 
described  above.  The  position  concerned  may  be 
backward  or  forward  of  the  above-described  posi- 
tion  as  long  as  the  function  as  shown  in  Figs.  2(a), 

2(b)  and  2(c)  can  be  realized. 
In  the  arrangement  shown  in  Fig.  6(b),  if  the 

position  where  the  tensile  elastic  force  at  a  portion 
of  each  tension  spring  5,  which  is  connected  to  the 

5  plate  1,  becomes  0  is  made  coincident  with  the 
lowermost  position  in  rocking  motion  of  the  portion 
concerned,  the  tension  springs  5  accelerate  the 
plate  1  when  moving  forward  obliquely  downward, 
downwardly  and  then  backward  obliquely  down- 

io  ward.  On  the  other  hand,  when  the  plate  1  moves 
from  the  lowermost  position  backward  obliquely 
upward,  really  upwardly  and  then  forward  obliquely 
upward,  the  tension  springs  5  act  counter  to  the 
movement  of  the  plate  1.  Therefore,  there  is  no 

is  possibility  that  the  object  2  will  leave  the  plate  1  in 
the  backward  obliquely  upward  direction  due  to  the 
acceleration  caused  by  the  elastic  force  of  the 
tension  springs  5  when  the  plate  1  moves  back- 
ward  obliquely  upward.  Thus,  the  function  as 

20  shown  in  Figs.  2(a),  2(b)  and  2(c)  can  be  realized. 
It  should  be  noted  that  the  position  where  the 

tensile  elastic  force  at  the  portion  of  each  tension 
spring  5,  which  is  connected  to  the  plate  1,  be- 
comes  0  is  not  necessarily  limited  to  the  position 

25  described  above.  The  position  concerned  may  be 
lower  or  higher  than  the  above-described  position 
as  long  as  the  function  as  shown  in  Figs.  2(a),  2(b) 
and  2(c)  can  be  realized  (however,  the  position 
concerned  must  be  lower  than  the  vertically  central 

30  position  in  rocking  motion  of  the  plate  1). 
Although  in  the  embodiment  2  the  tension 

springs  5  are  provided  below  the  plate  1  ,  compres- 
sion  springs  may  be  provided  above  the  plate  1  in 
place  of  the  tension  springs  5,  as  a  matter  of 

35  course. 

Embodiment  3: 

Figs.  7(a)  and  7(b)  show  an  embodiment  cor- 
40  responding  to  the  arrangement  (3). 

The  plate  1  is  connected  to  an  eccentric  cam 
6.  In  this  case,  the  rotational  speed  of  the  plate  1 
may  be  approximately  expressed  by 

45  av/x 

where  a  is  the  distance  OP  between  the  center 
0  of  rotation  of  the  eccentric  cam  6  and  the  posi- 
tion  P  at  which  the  eccentric  cam  6  is  connected  to 

50  the  plate  1  ,  and  x  is  the  distance  OQ  between  the 
center  0  of  rotation  and  the  position  Q  at  which  the 
eccentric  cam  6  is  in  contact  with  a  rotating  gear  or 
pulley  7,  serving  as  a  driving  source. 

In  this  arrangement,  if  the  profile  of  the  eccen- 
55  trie  cam  6  is  designed  so  that  x  takes  a  minimum 

value  throughout  or  during  a  part  of  the  period  that 
the  plate  1  is  moving  either  forward  obliquely  up- 
ward  or  forward  obliquely  downward,  as  shown  in 

6 
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Figs.  7(a)  and  7(b),  the  velocity  of  movement  of  the 
plate  1  can  reach  a  maximum  during  a  part  of  or 
throughout  the  period  that  it  is  moving  forward 
obliquely  upward  or  forward  obliquely  downward. 

The  above-described  function  can  be  realized 
by  setting  the  speed  of  the  driving  gear  or  pulley  7 
at  such  a  level  that  the  object  2  leaves  the  plate  1 
when  moving  forward  obliquely  upward,  or  control- 
ling  the  speed  of  the  driving  gear  or  pulley  7  so 
that  when  the  plate  1  moves  forward  obliquely 
downward,  the  downward  velocity  component  of 
the  plate  1  becomes  greater  than  the  falling  ve- 
locity  of  the  object  2. 

Embodiment  4: 

Figs.  8(a)  and  8(b)  show  an  embodiment  cor- 
responding  to  the  arrangement  (4). 

In  the  arrangements  shown  in  Figs.  8(a)  and  8- 
(b),  leaf  springs  5  and  compression  springs  6  are 
respectively  provided  below  the  plate  1  and  con- 
nected  thereto  so  that  when  the  plate  1  moves 
forwardly  in  vibration  on  the  basis  of  the  flexural 
elastic  force  (in  the  case  of  Fig.  8(a))  or  the  com- 
pressive  elastic  force  (in  the  case  of  Fig.  8(b)),  the 
object  2  of  transport  is  caused  to  leave  the  plate  1 
by  inertia  force  induced  by  the  acceleration. 

In  Figs.  8(a)  and  8(b),  if  the  position  where  the 
flexural  or  compressive  elastic  force  at  a  portion  of 
each  leaf  or  compression  spring  5,  which  is  en- 
gaged  with  the  plate  1,  becomes  0  is  made  co- 
incident  with  the  uppermost  position  in  vibration  of 
the  portion  concerned,  when  the  plate  1  moves 
forwardly,  the  velocity  thereof  is  accelerated  by  the 
leaf  or  compression  springs  5,  whereas,  when  the 
plate  1  moves  backwardly,  the  leaf  or  compression 
springs  5  act  counter  to  the  movement  of  the  plate 
1  .  Therefore,  the  object  2  is  prevented  from  leaving 
the  plate  1  when  the  latter  moves  backwardly. 
Thus,  the  function  as  shown  in  Figs.  3(a),  3(b)  and 
3(c)  or  Figs.  3(e),  3(f)  and  3(g)  can  be  realized. 

It  should  be  noted  that  the  position  where  the 
flexural  or  compressive  elastic  force  at  the  portion 
of  each  leaf  or  compression  spring  5,  which  is 
engaged  with  the  plate  1,  becomes  0  is  not  nec- 
essarily  limited  to  the  position  described  above. 
The  position  concerned  may  be  lower  or  higher 
than  the  above-described  position  as  long  as  the 
function  as  shown  in  Figs.  3(a),  3(b)  and  3(c)  or 
Figs.  3(e),  3(f)  and  3(g)  can  be  realized  (however, 
the  position  concerned  must  be  higher  than  the 
central  position  in  vibration  of  that  portion  which  is 
connected  to  the  plate  1). 

Although  in  the  embodiment  4  (and  the  em- 
bodiment  5,  described  later)  a  piston  is  used  as  a 
vibrating  device  4,  the  vibrating  device  is,  needless 
to  say,  not  necessarily  limited  thereto. 

Although  in  Fig.  8(b)  the  compression  springs  5 
are  provided  below  the  plate  1,  tension  springs 
may  be  provided  above  the  plate  1  in  place  of  the 
compression  springs  5,  as  a  matter  of  course. 

5 
Embodiment  5: 

Figs.  9(a)  and  9(b)  show  an  embodiment  cor- 
responding  to  the  arrangement  (5). 

io  In  the  arrangements  shown  in  Figs.  9(a)  and  9- 
(b),  leaf  springs  5  and  tension  springs  5  are  re- 
spectively  provided  below  the  plate  1  and  con- 
nected  thereto  so  that  when  the  plate  1  moves 
backward  obliquely  downward  in  vibration,  the 

is  downward  component  of  the  velocity  of  the  plate  1 
temporarily  becomes  greater  than  the  falling  ve- 
locity  of  the  object  2  of  transport  on  the  basis  of 
the  flexural  elastic  force  (in  the  case  of  Fig.  9(a))  or 
the  tensile  elastic  force  (in  the  case  of  Fig.  9(b)), 

20  thereby  allowing  the  plate  1  to  leave  the  object  2 
temporarily. 

In  Figs.  9(a)  and  9(b),  if  the  position  where  the 
flexural  or  tensile  elastic  force  of  a  portion  of  each 
leaf  or  tension  spring  5,  which  is  engaged  with  the 

25  plate  1,  becomes  0  is  made  coincident  with  the 
lowermost  position  in  vibration  of  the  portion  con- 
cerned,  when  the  plate  1  moves  backward  ob- 
liquely  downward  in  vibration,  the  velocity  of  the 
plate  1  is  accelerated  by  the  springs  5,  whereas, 

30  when  it  moves  forward  obliquely  upward  in  vibra- 
tion,  the  springs  5  act  counter  to  the  movement  of 
the  plate  1.  Therefore,  the  object  2  will  not  leave 
the  plate  1  during  the  forward  obliquely  upward 
movement.  Thus,  the  function  as  shown  in  Figs.  4- 

35  (a),  4(b)  and  4(c)  can  be  realized. 
The  position  where  the  flexural  or  tensile  elas- 

tic  force  at  the  portion  of  each  spring  5,  which  is 
engaged  with  the  plate  1,  becomes  0  is  not  nec- 
essarily  limited  to  the  position  described  above. 

40  The  position  concerned  may  be  lower  or  higher 
than  the  above-described  position  as  long  as  the 
function  as  shown  in  Figs.  4(a),  4(b)  and  4(c)  can 
be  realized  (however,  the  position  concerned  must 
be  lower  than  the  central  position  in  vibration  of  the 

45  portion  of  the  spring  5,  which  is  engaged  with  the 
plate  1). 

Although  in  the  embodiment  5  the  tension 
springs  5  are  provided  below  the  plate  1  ,  compres- 
sion  springs  5  may  be  provided  above  the  plate  1 

50  in  place  of  the  tension  springs  5,  as  a  matter  of 
course. 

Embodiment  6: 

55  Fig.  10  shows  an  embodiment  in  which  as  the 
plate  1  a  chip  pan  1  is  used,  which  filters  a  cutting 
fluid  10  and  collects  coarse  cutting  chips  2,  at  the 
inlet  of  a  cutting  fluid  tank  9  when  cutting  chips  2, 

7 



13 EP  0  590  750  A1 14 

which  are  generated  during  the  use  of  a  machine 
tool,  are  circulated  together  with  the  cutting  fluid 
10. 

The  embodiment  6  employs  an  arrangement  in 
which  the  chip  pan  1  performs  a  rocking  motion  by 
the  action  of  an  eccentric  shaft  3,  and  when  the 
chip  pan  1  moves  forward  obliquely  upward,  the 
movement  thereof  is  accelerated  by  leaf  springs  5 
that  provided  below  the  chip  pan  1  in  the  same 
way  as  in  the  embodiment  1  . 

Thus,  for  each  rocking  motion  of  the  chip  pan 
1,  the  cutting  chips  2,  which  are  the  object  of 
transport,  move  forwardly  on  the  chip  pan  1  step 
by  step,  and  eventually  fall  into  a  chip  basket  8  that 
is  disposed  under  the  forward  end  portion  of  the 
chip  pan  1  . 

In  the  embodiment  6,  it  is  possible  to  employ 
the  arrangement  (1)  that  uses  elastic  springs  other 
than  leaf  springs,  as  a  matter  of  course.  It  is  also 
possible  to  select  one  from  among  the  arrange- 
ments  (2)  to  (5). 

According  to  the  present  invention,  arranged  as 
described  above,  the  object  of  transport  moves 
forwardly  step  by  step  for  each  rocking  or  vibrating 
motion  of  the  plate,  and  the  movement  caused  by 
the  rocking  or  vibrating  motion  allows  the  object  to 
move  while  shaking  off  the  accompanying  liquid  or 
powder  therefrom. 

In  particular,  when  the  present  invention  is 
used  for  the  movement  of  cutting  chips  on  a  chip 
pan  as  in  the  embodiment  6,  the  cutting  fluid  is 
shaken  off  the  cutting  chips  by  the  vibrating  or 
rocking  motion  and  allowed  to  fall  into  the  cutting 
fluid  tank  through  holes  that  are  provided  in  the 
bottom  of  the  chip  pan,  serving  as  the  plate  in  the 
present  invention.  Thus,  the  consumption  of  cutting 
fluid  can  be  reduced  in  comparison  to  transport 
that  is  carried  out  by  using  the  conventional  belt 
conveyer. 

In  addition,  the  vibrating  or  rocking  motion 
makes  it  possible  to  prevent  fine  cutting  chips  from 
blocking  the  holes  provided  in  the  bottom  of  the 
chip  pan,  which  has  heretofore  been  experienced 
with  the  conventional  stationary  chip  pan.  Accord- 
ingly,  the  cutting  fluid  can  enter  the  cutting  fluid 
tank  smoothly  without  being  obstructed. 

Thus,  the  conveyer  according  to  the  present 
invention,  which  is  different  from  the  conventional 
belt  conveyers  in  the  principle  of  movement,  pro- 
vides  various  advantages  as  described  above,  and 
is  therefore  extremely  valuable. 

Claims 

1.  A  rocking  conveyer  comprising: 
a  plate  for  placing  an  object  of  transport 

thereon; 
a  device  for  rocking  said  plate  back  and 

forth  circularly  within  a  vertical  plane;  and 
an  elastic  spring  engaged  with  said  plate 

to  accelerate  a  velocity  of  movement  of  said 
plate  when  moving  forward  obliquely  upward  in 

5  rocking  motion  caused  by  said  rocking  device, 
to  such  an  extent  that  said  object  is  caused  to 
leave  said  plate  temporarily  in  a  forward  ob- 
liquely  upward  direction  by  inertia  force  in- 
duced  by  said  acceleration. 

10 
2.  A  rocking  conveyer  according  to  Claim  1, 

wherein  said  elastic  spring  is  a  leaf  spring,  and 
wherein  a  position  where  flexural  elastic  force 
at  a  portion  of  said  leaf  spring,  which  is  en- 

15  gaged  with  said  plate,  becomes  0  is  coincident 
with  a  longitudinally  central  position  in  rocking 
motion  of  said  portion. 

3.  A  rocking  conveyer  according  to  Claim  1, 
20  wherein  said  elastic  spring  is  a  compression 

spring,  and  wherein  a  position  where  compres- 
sive  elastic  force  at  a  portion  of  said  compres- 
sion  spring,  which  is  engaged  with  said  plate, 
becomes  0  is  coincident  with  an  uppermost 

25  position  in  rocking  motion  of  said  portion. 

4.  A  rocking  conveyer  according  to  Claim  1, 
wherein  said  plate  is  a  chip  pan  having  a  large 
number  of  holes  in  a  bottom  thereof  to  filter  a 

30  cutting  fluid,  and  said  object  of  transport  is 
cutting  chips. 

5.  A  rocking  conveyer  comprising: 
a  plate  for  placing  an  object  of  transport 

35  thereon; 
a  device  for  rocking  said  plate  back  and 

forth  circularly  within  a  vertical  plane;  and 
an  elastic  spring  engaged  with  said  plate 

to  accelerate  a  velocity  of  movement  of  said 
40  plate  when  moving  forward  obliquely  down- 

ward  in  rocking  motion  caused  by  said  rocking 
device,  to  such  an  extent  that  a  downward 
component  of  the  velocity  of  movement  of  said 
plate  temporarily  becomes  greater  than  a  fall- 

45  ing  velocity  of  said  object. 

6.  A  rocking  conveyer  according  to  Claim  5, 
wherein  said  elastic  spring  is  a  leaf  spring,  and 
wherein  a  position  where  flexural  elastic  force 

50  at  a  portion  of  said  leaf  spring,  which  is  en- 
gaged  with  said  plate,  becomes  0  is  coincident 
with  a  foremost  position  in  rocking  motion  of 
said  portion. 

55  7.  A  rocking  conveyer  according  to  Claim  5, 
wherein  said  elastic  spring  is  a  tension  spring, 
and  wherein  a  position  where  tensile  elastic 
force  at  a  portion  of  said  tension  spring,  which 

8 
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is  engaged  with  said  plate,  becomes  0  is  co- 
incident  with  a  lowermost  position  in  rocking 
motion  of  said  portion. 

8.  A  rocking  conveyer  according  to  Claim  5, 
wherein  said  plate  is  a  chip  pan  having  a  large 
number  of  holes  in  a  bottom  thereof  to  filter  a 
cutting  fluid,  and  said  object  of  transport  is 
cutting  chips. 

9.  A  rocking  conveyer  comprising: 
a  plate  for  placing  an  object  of  transport 

thereon; 
a  device  for  rocking  said  plate;  and 
an  eccentric  cam  connected  to  said  plate 

and  driven  to  rotate  by  driving  force  transmit- 
ted  thereto  through  a  rotational  force  transmit- 
ting  gear  or  pulley,  said  eccentric  cam  having 
a  profile  designed  so  that  a  distance  between 
a  center  of  rotation  of  said  eccentric  cam  and 
a  point  of  contact  between  said  eccentric  cam 
and  said  gear  or  pulley  reaches  a  minimum 
during  at  least  a  part  of  the  period  that  a 
portion  of  said  eccentric  cam,  which  is  con- 
nected  to  said  plate,  is  moving  in  either  or  both 
forward  obliquely  upward  and  forward  oblique- 
ly  downward  directions,  whereby,  when  said 
plate  moves  forward  obliquely  upward,  said 
object  is  caused  to  leave  said  plate  temporarily 
in  a  forward  obliquely  upward  direction,  or, 
when  said  plate  moves  forward  obliquely 
downward,  a  downward  component  of  velocity 
of  the  movement  of  said  plate  is  temporarily 
made  greater  than  a  falling  velocity  of  said 
object. 

10.  A  rocking  conveyer  according  to  Claim  9, 
wherein  said  plate  is  a  chip  pan  having  a  large 
number  of  holes  in  a  bottom  thereof  to  filter  a 
cutting  fluid,  and  said  object  of  transport  is 
cutting  chips. 

11.  A  vibrating  conveyer  comprising: 
a  plate  for  placing  an  object  of  transport 

thereon,  said  plate  being  disposed  with  a 
slope; 

a  device  for  vibrating  said  plate  back  and 
forth  with  a  slope  which  is  more  upward  than 
the  slope  of  said  plate  as  viewed  forwardly; 
and 

an  elastic  spring  engaged  with  said  plate 
to  accelerate  a  velocity  of  movement  of  said 
plate  when  moving  forwardly  in  vibration,  to 
such  an  extent  that  said  object  is  caused  to 
leave  said  plate  temporarily  in  a  forward  direc- 
tion  by  inertia  induced  by  said  acceleration. 

12.  A  vibrating  conveyer  according  to  Claim  11, 
wherein  said  elastic  spring  is  a  leaf  spring,  and 
wherein  a  position  where  flexural  elastic  force 
at  a  portion  of  said  leaf  spring,  which  is  en- 

5  gaged  with  said  plate,  becomes  0  is  coincident 
with  an  uppermost  position  in  vibration  of  said 
portion. 

13.  A  vibrating  conveyer  according  to  Claim  11, 
io  wherein  said  elastic  spring  is  a  compression 

spring,  and  wherein  a  position  where  compres- 
sive  elastic  force  at  a  portion  of  said  compres- 
sion  spring,  which  is  engaged  with  said  plate, 
becomes  0  is  coincident  with  an  uppermost 

is  position  in  vibration  of  said  portion. 

14.  A  vibrating  conveyer  according  to  Claim  11, 
wherein  said  plate  is  a  chip  pan  having  a  large 
number  of  holes  in  a  bottom  thereof  to  filter  a 

20  cutting  fluid,  and  said  object  of  transport  is 
cutting  chips. 

15.  A  vibrating  conveyer  comprising: 
a  plate  for  placing  an  object  of  transport 

25  thereon; 
a  device  for  vibrating  said  plate  forward 

obliquely  upward  and  backward  obliquely 
downward;  and 

an  elastic  spring  engaged  with  said  plate 
30  to  accelerate  a  velocity  of  movement  of  said 

plate  when  moving  backwardly  in  vibration,  to 
such  an  extent  that  a  downward  component  of 
the  velocity  of  the  backward  movement  of  said 
plate  temporarily  becomes  greater  than  a  fall- 

35  ing  velocity  of  said  object. 

16.  A  vibrating  conveyer  according  to  Claim  15, 
wherein  said  elastic  spring  is  a  leaf  spring,  and 
wherein  a  position  where  flexural  elastic  force 

40  at  a  portion  of  said  leaf  spring,  which  is  en- 
gaged  with  said  plate,  becomes  0  is  coincident 
with  a  lowermost  position  in  vibration  of  said 
portion. 

45  17.  A  vibrating  conveyer  according  to  Claim  15, 
wherein  said  elastic  spring  is  a  tension  spring, 
and  wherein  a  position  where  tensile  elastic 
force  at  a  portion  of  said  tension  spring,  which 
is  engaged  with  said  plate,  becomes  0  is  co- 

50  incident  with  a  lowermost  position  in  vibration 
of  said  portion. 

18.  A  vibrating  conveyer  according  to  Claim  15, 
wherein  said  plate  is  a  chip  pan  having  a  large 

55  number  of  holes  in  a  bottom  thereof  to  filter  a 
cutting  fluid,  and  said  object  of  transport  is 
cutting  chips. 
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