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Device  for  optionally  coupling  a  reciprocatory  member  with  a  reciprocatory  mechanism. 

Device  for  optionally  coupling  a  reciprocatory  mem- 
ber,  for  example,  the  closing  slide  (4)  of  a  silo,  with  a 
reciprocatory  mechanism  (6,  7,  8)  for  displacing  said 
member  whereby  the  mechanism  or  the  displaceable 
member  is  provided  with  a  stop  (13),  which  is  displace- 
able  with  the  aid  of  an  adjusting  member  (11)  between 
a  first  position  in  which  the  stop  is  located  in  the  tra- 
jectory  or  a  part  (5)  associated  with  the  diplaceable 
member  or  the  mechanism  respectively  and  a  second 
position  in  which  the  stop  is  located  outside  the  trajec- 
tory  of  said  part. 



Device  for  op t iona l ly   coupling  a  rec iproca tory   member'with  a  r e c i -  

procatory  mechanism. 

The  invention  r e l a t es   to  a  device  for  op t iona l ly   coupling  a  r e c i p r o -  

catory  member,  for  example,  the  closing  slide  of  a  si lo,   with  a  r e c i p r o c a -  

tory  mechanism:  for  d isplac ing  said  member. 

In  technical   p rac t ice   it  is  often  desired  to  couple  at  will  a  mem- 
ber  to  be  rec iproca ted   with  a  r ec ip roca tory   mechanism  for  d isplac ing  s a id  

member,  for  example,the  closing  s l ides   of  s i los   arranged  in  a  row,  which 

closing  discs  are  desired  to  permit  opening  and  closing  with  the  aid  of  a 
single  rec iproca tory   mechanism  so  that  at  will  one  or  more  s i los   can  be 

opened  whilst   the  other  s i los   are  kept  c l o s e d .  
Such  a  device  is  known,for  example,from  Dutch  patent  112,215.  In 

this  known  device  the  rec iproca tory   mechanism  is  formed  by  an  elongate  f rame-  

work  having  t ransverse   beams  on  which  are  arranged  e lec t ro-magnet ic   coup l ing  

members,  which  can  op t iona l ly   be  i nd iv idua l ly   energized  for  a t t r a c t i n g   the  

associated  closing  slide  in  a  manner  such  that  upon  a  movement  of  the  mecha- 

nism  the  closing  slide  concerned  is  s imultaneously  d isplaced.   Since  t he  

e f for t   required  for  d isplac ing  the  closing  sl ide  has  to  be  supplied  by  t he  

e lec t ro-   magnet,  these  e lectro-magnets   have  to  be  very  strong  in  order  to  

ensure  that  the  closing  aide  will  c e r t a in ly   be  moved  even  if,  for  example, 

a  comparatively  heavy  f r i c t i o n a l   force  is  exerted  on  the  closing  s l i d e  

concerned.  However,  this  brings  about  a  comparatively  heavy  and  expensive  

s t ruc tu re ,   whilst  in  addit ion  the  actuat ion  of  the  e lectro-magnets   r e q u i r e s  

a  f a i r ly   high  amount  of  energy.  The  invention  has  for  i ts  object to  p rov ide  



a  device  of  the  kind  set  forth,  by  which  the  disadvantages  of  the  known 

device  can  be  avoided.  

According  to  the  invention  this  can  be  achieved  by  providing  t h e  
mechanism  or  the  d isp laceable   member  with  a  stop  which  is  d i s p l a c e a b l e  
with  the  aid  of  an  ad jus t ing   member  between  a  f i r s t   pos i t ion  in  which 

the  stop  is  located  in  the  t r a j e c t o r y   of  a  part  associa ted   with  t h e  

d i sp laceab le   member  or  the  mechanism  r e spec t ive ly   and  a  second  p o s i t i o n  
in  which  the  stop  is  located  outside  the  t r a j e c t o r y   of  said  p a r t .  

When  such  a  cons t ruc t ion   is  employed  the  adjus t ing  member  need 

only  provide the  force  required  for  r ec ip roca t ing   the  stop  between  the  
two  pos i t ions ,   whereas  it  need  not  provide  a  force  for  carrying  out  a 
displacement  of  the  d i sp laceable   member.  The  force  required  for  r e c i p r o c a -  
ting  the  stop  between  the  to  pos i t ions   will ,   in  general,   be  very  s l igh t   as  
compared  with  the  force  required  for  r ec ip roca t ing   the  member  concerned,  
so  that  both  in  the  base  of  an  e l ec t ro -magne t i ca l l y   actuated  a d j u s t i n g  
member  and  in  the  case  of  a  pneumatical ly,   hydrau l i ca l ly   or  mechanica l ly  
operated  ad jus t ing   member  this  ad jus t ing   member  can  invar iably   have  a 
l ight   s t ruc tu re   and  will   require  p ropor t iona l ly   l i t t l e   energy  for  d i s p l a -  

cing  the  s t o p .  
The  invention  will  be  described  more  fu l ly   h e r e i n a f t e r   with  r e f e -  

rence  to  an  embodiment  of  the  cons t ruc t ion   according  to  the  invention  sche-  

mat ica l ly   shown  in  the  accompanying  F igu re s .  

Fig.  1  is  a  schematic  plan  view  of  a mechanism formed  by  a  r e c t a n -  

gular  frame  work  for  d isp lac ing   members  formed  by  closing  s l ides   of  s i l o s .  

Fig.  2  is  an  enlarged  sec t iona l   view  of  a  closing  sl ide  taken  on 
the  line  I I - I I   in  Fig.  1. 

Fig.  3  is  par t ly   an  enlarged  side  e levat ion  and  par t ly   a  c r o s s -  
sec t iona l   view  of  the  d i spos i t ion   of  a  d i sp laceable   s t o p .  

Fig.  4  is  an  e l eva t iona l   view  taken  on  de  line  IV-IV  in  Fig.  3. 
The  device  i l l u s t r a t e d   in  the  Figures  is  designed  for  opening  and 

closing  a  p l u r a l i t y   of  s i los   arranged  in  a  row  (  not  shown  in  d e t a i l  

in  the  Figures) .   Each  silo  is  provided  with  a  dosing  member  1  having  a  r e c t - -  

angular  frame  2  in  which  a  number  of  p a r a l l e l ,   r e l a t i v e l y   spaced,  h o r i z o n -  

tal   s t r ips   3  are  arranged.  The  dosing  member  has  furthermore  a  p l u r a l i t y  

of  p a r a l l e l ,   spaced  s t r ips   4,  which  are  r ig id ly   secured  to  a  bar  



5  extending  at  r ight  angles  to  the  d i rec t ion   of  length  of  the  s t r i p s   4 

to  form  a  closing  s l ide.   It  will  be  obvious  that  the  cons t ruc t ion   of  t he  

grat ing  formed  by  the  frame  2  and  the  s t r i p s   3  arranged  therein   and  t h e  

cons t ruc t ion   of  the  closing  sl ide  formed  by  the  s t r ips   4  and  the  bar  5 

are  such  that  in  the  pos i t ion  of  the  closing  sl ide  shown  in  Fig.  2  the  va -  

rious  openings  of  the  grat ing  are  closed  by  the  s t r ips   4  so  that  no 
material   can  flow  out  of  the  s i lo :d i sposed   above  the  dosing  member  1. 

By  d isp lac ing   the  s t r i p s   4  with  respect  to  the  s t r ips   3  with  the  a i d  

of  the  bar  5  the  passages  of  the  dosing  member  can  be  opend  to  a  g r e a t e r  

or  l esser   extent.   4. 

A  desired  number  of  s i los   with  the  associated  dosing  members  1  can 
be  arranged  in  a  row  as  is  schematical ly   shown  in  Fig.  1  for  two  dos ing  
members  1,  whilst  the  closing  s l ides   formed  by  the  s t r ips   4  and  the  ba r s  

5  of  the  associa ted  dosing  members  can  be  rec iprocated   with  the  aid  o f  

a  single  mechanism  formed  by  an  at  least   s u b s t a n t i a l l y   rec tangular   frame 
6  having  t ransverse   beams  7  and  8  on  each  side  of  each  dosing  member  1. 

The  frame  6  can  be  rec iprocated   in  known  manner  for  ac tuat ing  the  dos ing  
members  as  is  indicated  by  the  double  arrow  A  (Fig.  1). 

Referring  to  Fig.  1,  the  frame  6  is  shown  in  the  outermost  r i g h t -  
hand  posi t ion,   in  which  the  bars  5  fastened  to  the  s t r ips   4  are  also  pushed 
into  their   outermost  r ight-hand  posi t ion  with  the  aid  of  ad jus tab le   pushers  
9  fastened  to  the  beams  7,  in  which  posi t ion  the  s t r i p s   4  close  the  p a s s a -  
ges  in  their   dosing  member  1.  It  will  be  obvious  that  the  lef t -hand  end  o f  
the  bar  5  is  not  fixed  to  the  pusher  9  concerned,  it  is  on  the  c o n t r a r y  
loosely  in  contact  he rewi th .  

Figs.  3  and  4  show  on  an  enlarged  scale  that  opposite  walls  of  t he  
hollow  beam  8  have  holes  10,  the  centre  l ines  of  which  are  in  r e g i s t e r  
with  the  centre  l ines  of  the  bars  5. 

Ta  each  beam  8  is  furthermore  fastened  an  electro-magnet   11,  with 
the  aid  of  which  a  shaft  12  extending  p a r a l l e l   to  the  bar  5  can  be  tu rned  

through  a  given  angle  about  i ts   long i tud ina l   axis.  A  plate  13  forming  a 
pawl  or  a  stop  has  near  one  end  a  hole  through  which  the  shaft  12  is  pas -  
sed.  To  the  end  of  the  pawl  13  is  furthermore  fastened  a  block  14,  which 
has  a  f lat   face  15  being  in  engagement  with  a  f la t   side  of  one  end  of  the  
shaft  12  in  a  manner  such  that  the  plate  13  can  sh i f t   in  place  in  the  d i -  



rect ion  of  length  of  the  shaft  12  with  respect  to  the  l a t t e r ,   though  i t  

cannot  turn  about  the  centre  line  of  the  shaft  12  with  respect   to  t h e  

l a t t e r .   The  pawl  13  is  retained  on  the  shaft  12  with  the  aid  of  a  lock ing  

ring  17,  which  is  fastened  to  the  shaft  12  at  the  end  remote  from  the  

magnet  11  with  the  aid  of  a  bolt  18.  The  part  of  the  shaft  12  l o c a t e d  

between  the  housing  of  the  magnet  11  and  the  pawl  13  is  surrounded  by  a 

compression  spring  19,  which  tends"to  push  the  pawl  13  towards  t h e  l o o k i n g  

ring  17. 
When  the  magnet  11  is  not  energized,  the  pawl  13  occupies  the  p o s i -  

tion  indicated  by  solid  l ines  in  Fig.  4,  in  which  the  pawl  13  is  in  con-  
tact  with  a  lug  20  fastened  to  the  beam  8  and  preventing  the  pawl  13 
from  turning  fu r ther   unddr  the  action  of  i ts   weight.  From  Fig.  4  it  w i l l  
be  apparent  that  in  this  pos i t ion   the  pawl  or  stop  13  is  located  at  t he  
side  of  the  openings  10,  viewed  in  the  d i r ec t ion   of  the  centre  l ines  o f  

these  openings.  If,  on  the  contrary,   the  magnet  11  is  energized,  t he  

shaft  12  is  turned  through  a  given  angle  so  that  the  pawl  13  moves  i n t o  

the  pos i t ion   13'  indicated  by  broken  l ines,   in  which  the  pawl  or  stop  i s  
located  in  front  of  the  openings  10  concerned.  

Figs.  1  and  2  furthermore  show  that  each  bar  has  fastened  to  i t  

an  ad jus tab le   wing  20,  which -  in  the  closed  pos i t ion  of  the  dosing  member 

part  of  which  is  formed  by  the  bar  concerned -   co-operates   with  a  swi tch  
21  fastened  to  the  frame  2  for  s igna l l i ng   the  closed  pos i t ion   of  the  dos ing  
member  concerned.  

It  will  be  obvious  that  when  the  magnets  arranged  on  the  v a r i o u s  

t ransverse   beams  8  are  not  energized  and  when  the  frame  6  is  a l t e r n a t e l y  

moved,  the  r ight-hand  ends  of  the  bars  5  as  seen  in  Fig.  1  will  move 

through  the  holes  10  in  the  beams  8  so  that  the  closing  s l ides   4,5  will  no t  
be  caught  along  by  the  frame  6  out  of  the  closed  pos i t ion  of  the  dosing 
members. 

If  it  is  desirdd  to  displace  one  or  more  of  the  closing  s l ides   with 

the  frame  6,  the  e lect ro-magnets   11  associated  with  the  closing  s l i d e ( s )  

concerned  have  to  be  actuated  so  that  the  pawls  or  stops  13  concerned  g e t  
in  front  of  the  openings  10  in  the  beams  8.  When  the  frame  6  is  then  moved 
from  the  pos i t ion   shown  in  Fig.  1  to  the  le f t ,   the  r ight   -hand  end  of  a  bar  
5  will   come  into  contact  with  a  stop  13,  which  counteracts   a  fur ther   r e l a -  



tive  displacement  between  the  closing  slide  and  the  frame  6.  The  plate  13 

can  be  fur ther   displaced  along  the  shaft  12  under  the  action  of  the  fo rce  
exerted  on  said  plate  13  unti l   the  plate  13  is  in  contact  with  the  beam  8. 

In  this  way  the  forces  exerted  on  the  plate  13  are  prevented  from  a c t i n g  

on  the  shaft  12  and/or  on  further   parts  of  the  electro-magnet   11. 

Energization  of  the  e lectro-magnet   11  may,  as  the  case  may  be,  
take  place  without  risk,  when  the  r ight-hand  end  of  the  associated  bar  5 
extends  through  the  openings  10,  since  in  this  case  the  pawl  13  i n i t i a l l y  
comes  into  contact  with  the  bar  5,  but  will  fur ther   turn  between  the  end 
of  the  bar  and  the  beam  8  as  soon  as  the  associated  bar  has  been  withdrawn 
from  the  openings  10  r esù l t ing   from  a  displacement  of  the  frame  6. 

When  the  e lectro-magnet   is  switched  off,  the  pawl  13  will  drop  back 
into  the  posi t ion  shown  in  Fig.  4  as  soon  as  the  frame  6  is  moved  back  i n t o  
its  outermost  r ight-hand  posi t ion  shown  in  Fig.  1. 

It  will  be  obvious  that  the  electro-magnet   11  need  only  bring  about 

a  s l ight   turn  of  the  comparatively  l ight -weight   pawl  plate  13  and  is  not  

required  to  generate  fur ther   e f fo r t s   so  that  a  comparatively  l ight   e l e c t r o -  

magnet  may  be  used.  A  d i r e c t - c u r r e n t   as  well  as  an  a l t e r n a t i n g - c u r r e n t  
electro-magnet   may  be  employed,  the  d i r e c t - c u r r e n t   magnet  being,  however 

preferred,   since  in  general  it  can  be  be t te r   protected  against  burning  than 

an  a l t e r n a t i n g - c u r r e n t   magnet. 
As  a  matter  of  course,  pneumatically,   hydrau l i ca l ly   or  mechanical ly  

operating  ad jus t ing .   members  may  as' an  a l t e r n a t i v e ,   be  used  rather  than 

electro-magnets   for  d isplac ing  the  pawl.  Instead  of  using  magnets  b r ing ing  
about  a  turn  of  the  pawl  between  the  two  pos i t ions ,   adjus t ing  members  may 
be  employed  which  bring  about  a  l inear   displacement,   for  example,  an  e l eva -  

tion  or  a  sh i f t   of  the  stop  or  pawl  13  in  a  t ransverse   d i r e c t i o n .  
The  invention  is,  of  course,  not  limited  to  a  device  for  a c t u a t i n g  

one  or  more  closing  s l ides   for  s i los ,   since  the  const ruct ion  according  to  
the  invention  may  also  be  success fu l ly   used  with  other  members  to  be  d i s -  

placed.  The  adjus table   stop,  instead  of  being  connected  with  the  r e c i p r o c a -  
tory  mechanism,  may,  as  an  a l t e r n a t i v e ,   be  connected  with  the  member  to  
be  displaced.   Obviously  within  the  scope  and  s p i r i t   of  the  invention  many 
var iants   of  the  above-described  embodiment  of  the  invention  i l l u s t r a t e d  
in  the  Figures  are  thus  p o s s i b l e .  



1.  A  device  for  opt ional ly   coupling  a  recjtprooatory  member,  for  exam- 
ple,  the  closing  slide  of  a  s i lo,   with  a  rec iproca tory   mechanism  for  d i s -  

placing  said  member  charac te r ized   in  that  the  mechanism  or  the  d i s p l a c a b l e  
member  is  provided  with  a  stop,  which  is  d i sp laceable   with  the  aid  of  an 
adjust ing  member  between  a  f i r s t   posi t ion  in  which  the  stop  is  l o c a t e d  
in  the  t r a j ec to ry   of  a  part  associated  with  the  d isp laceable   member  or  t he  
mechanism  r e spec t ive ly   and  a  second  posi t ion  in  which  the  stop  is  l o c a t e d  
outside  the  t r a j e c t o r y   of  said  p a r t .  
2.  A  device  as  claimed  in  Claim  1,  charac te r ized   in  that  with  the  a id  
of  the  adjust ing  member  the  stop  can  be  turned  between  the  f i r s t   and  the  

second  posi t ion  about  a  rotary  axis  extending  pa r a l l e l   to  the  in tended  

d i rec t ion   of  d i sp lacement .  

3.  A  device  as  claimed  in  Claim  2,  charac te r ized   in  that  the  stop  i s  

d isp laceable   along  the  rotary  axis  against   spring  force  up  to  a  part  o f  

the  mechanism  or  the  d isplaceable   member  r e spec t ive ly   with  which  the  s top  
is  coupled.  
4.  A  device  as  claimed  in  anyone  of  the  preceding  Claims  c h a r a c t e r i z e d  
in  that  the  part  of  the  mechanism  or  the  d isp laceable   member  r e s p e c t i v e l y  
with  which  the  stop  is  coupled  has  a  passage  that  can  be  closed  with  the  

aid  of  the  stop  and  that  is  in  r e g i s t e r   with  a  part  of  the  d i s p l a c e a b l e  
member  or  the  mechanism  r e spec t ive ly   formed  by  a  b a r .  

5.  A  device  as  claimed  in  anyone  of  the  preceding  Claims  c h a r a c t e r i z e d  

in  that  the  adjust ing  member  is  formed  by  an  e l e c t ro -magne t .  








