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(S)  Electromagnetically  controlled  switching  apparatus. 

An  electromagnetically  operated  switch,  provided  with  a 
fixed  magnetic  core  and  a  spring  raised  armature,  which  is 
locked  against  undesired  switching-on  by  mechanical 
shocks,  the  locking  consisting  of  two  movable  impact  plates 
positioned  according  to  the  direction  of  switching  and 
situated  between  the  fixed  magnetic  core  and  the  armature 
near  the  magnetic  field  of  the  switch.  The  impact  plates  are 
arranged  on  the  armature  so  as  to  be  rotatable  in  opposite 
directions  in  order  to  deviate  into  a  cavity  of  the  armature  in 
the  opposite  directions  when  the  switch  is  energized. 
Moreover,  the  impact  plates  can  be  maintained  in  the  locking 
position  under  spring  pressure. 



The  i n v e n t i o n   is  concerned  with  e l e c t r o m a g n e t i c a l l y   o p e r a t e d  

sw i t ch ing   a p p a r a t u s ,   p rov ided   with  a  f ixed  magnet ic   core  and 

s p r i n g - r a i s e d   a rmature ,   which  is  locked  a g a i n s t   u n d e s i r e d   s w i t c h i n g  

on  by  mechanica l   s h o c k s .  

A  s i m i l a r   e l e c t r o m a g n e t i c   switch  is  r equ i r ed   for  m i l i t a r y  

i n s t a l l a t i o n s   and  w a r - s h i p s ,   for  example,  a  sw i t ch ing   a p p a r a t u s  

needing  to  be  s h o c k - r e s i s t a n t   in  a l l   d i r e c t i o n s .  

A  s i m i l a r   switch  is  known  from  US  pa ten t   s p e c i f i c a t i o n   1  921  272,  

the  locking   member  c o n s i s t i n g   of  a  l ip  which  f a l l s   in to   t h e  

a c t i v e   p o s i t i o n   under  the  i n f l u e n c e   of  g r a v i t y .   Except  for  t h e  

f ac t   t h a t   t h i s   switch  is ,   as  a  r e s u l t   of  t h i s ,   only  s u i t a b l e   f o r  

s t a t i o n a r y   i n s t a l l a t i o n s   and  is  not  employable  on  board  sh ips ,   f o r  

example,  the  locking  member  is  p o s i t i o n e d   in  an  area  of  the  l e a k a g e  

flux  of  the  switch  where  the  f i e l d   which  is  a c t i ve   on  the  l ip   i s  

r e l a t i v e l y   small  when  the  switch  is  switched  on,  so  t h a t   t h i s  

lock ing   may  give  r i se   to  p r o b l e m s .  

An  e l e c t r o m a g n e t i c a l l y   ope ra t ed   switch  accord ing   to  the  i n v e n t i o n   i s  

c h a r a c t e r i z e d ,   however,  in  t h a t  t h e   locking  c o n s i s t s   of  two  movable  

imp.-act  p l a t e s   p o s i t i o n e d   accord ing   to  the  d i r e c t i o n   o f  s w i t c h i n g  

and  s i t u a t e d   between  the  f ixed  magnetic  core  and  the  armature   n e a r  



the  path  of  the  magnet ic   f i e l d   of  the  s w i t c h .  

The  i n v e n t i o n   is  c h a r a c t e r i z e d   f u r t h e r   in  t h a t   the  impact  p l a t e s  

are  a r r anged   on  the  a rmature   so  as  to  be  r o t a t a b l e   in  o p p o s i t e  

d i r e c t i o n s   in  o rder   to  d e v i a t e   in to   a  c a v i t y   of  the  a rmature   i n  

o p p o s i t e   d i r e c t i o n s   when  the  switch  i s  e n e r g i z e d .  

A  f u r t h e r   c h a r a c t e r i z i n g   f e a t u r e   of  the  i n v e n t i o n   is  t h a t   t h e  

impact  p l a t e s   are  m a i n t a i n e d   in  the  lock ing   p o s i t i o n   under  s p r i n g  

p r e s s u r e   when  the  switch  is  not  e n e r g i z e d .  

It   wi l l   be  c l e a r   t h a t   when  the  e l e c t r o m a g n e t i c   switch  is  s w i t c h e d  

on  the  impact  p l a t e s   are  a t t r a c t e d   by  the  magnetic   f i e l d ,   w h i c h  

makes  the  way  c l e a r   for  the  a rma tu re ,   so  t h a t   the  c o n t a c t s   o p e r a t e d  

by  the  a rmature   can  be  c l o s e d .  

The  above -men t ioned   a c t i o n   of  the  a p p a r a t u s   accord ing   to  t h e  

i n v e n t i o n   is  much  more  p o s i t i v e ,   owing  to  the  use  of  the  ma in  

magnet ic   f i e l d   on  the  movable  impact  p l a t e s ,   than  the  a c t i o n   o f  

the  leakage   f lux  as  in  the  above-ment ioned   known  s w i t c h .  

From  Dutch  p a t e n t   a p p l i c a t i o n   66  09867  ano ther   locking  of  a  s m i l a r  

switch  is  known,  in  which  use  is  made  of  two  equal  swi tches   w h i c h  

are  connec ted   to  each  o ther   by  means  of  a  bascu le   arm,  as  a  r e s u l t  

of  which  the  whole  is  m e c h a n i c a l l y   ba l anced .   In  t h i s   way,  i t   f o rms  

a  c e r t a i n   kind  of  lock ing   a g a i n s t   shocks.   The  r e s u l t   of  t h i s ,  

however,  is  t h a t   an  a p p a r a t u s   having  a  double  ground  su r f ace   i s  

used  and  e x t r a   hea t   develops   because  the  a u x i l i a r y   switch  r e m a i n s  

under  e l e c t r i c   t e n s i o n   dur ing  the  swi tched  off  p o s i t i o n   of  t h e  

main  s w i t c h .  

The  i n v e n t i o n   w i l l   be  i l l u s t r a t e d   more  c l e a r l y   below  with  the  a i d  

of  the  drawing  of  an  embodiment .  



Figure   1  shows  an  e l e c t r o m a g n e t i c a l l y   ope ra t ed   swi tch   accord ing   t o  

the  i n v e n t i o n   with  impact  p l a t e s   in  the  lock ing   p o s i t i o n   when  t h e  

switch  is  not  e n e r g i z e d .  

Figure   2  shows  the  switch  accord ing   to  the  i n v e n t i o n ,   the  i m p a c t  

p l a t e s   being  a t t r a c t e d   at  the  moment  o f  e n e r g i s a t i o n .  

Figure   3  shows  the  swi tch   of  the  i n v e n t i o n   with  the  impact  p l a t e s  

in  the  hidden  p o s i t i o n   a f t e r   swi tch ing   on.  

Figure   4  shows  the  s w i t c h i n g   appara tus   in  a  l o c k i n g   p o s i t i o n   of  t h e  

impact  p l a t e s   in  the  case  of  a  shock  from  the  d i r e c t i o n   of  t h e  

arrow  A. 

Figure   5  shows  a  c r o s s - s e c t i o n   of  f i gu re   1  where  one  can  see  a  

view  of  one  of  the  impact  p l a t e s   of  the  i n v e n t i o n .  

The  e l e c t r o m a g n e t i c a l l y   ope ra ted   switch  is  p r o v i d e d   with  a  h o u s i n g  

1  wherein  a  f ixed  magnet ic   core  4  is  a r r anged ,   around  which  a  co i l   5 

has  been  p o s i t i o n e d .   The  movable  armature  3  with  a  c o n t a c t   holder   2 

is  s i t u a t e d   above  the  f ixed  magnetic  core.   In  an  e l e c t r o m a g n e t i c a l l y  

ope ra t ed   switch  the  a rmature   3  moves  towards  the  magnet ic   core  4 

when  c u r r e n t   i s  f e d   through  the  c o i l  5 .   At  the  same  time  t h e  

swi t ch ing   c o n t a c t s   are  c l o s e d .  

If  a  shock  were  to  occur  when  the  switch  is  not  e n e r g i z e d ,   which  

may  be  the  case  with  m i l i t a r y   i n s t a l l a t i o n s ,   in  p a r t i c u l a r ,   t h e  

armature   3  could  be  moved  to  the  f ixed  magnet ic   core  4,  while  t h i s  

is  not  d e s i r a b l e   at  t h a t   moment,  as  a  r e s u l t   of  which  the  c o n t a c t s  

of  the  switch  cause  an  i n c o r r e c t   swi tch ing   on  of  an  e l e c t r i c   c i r c u i t .  

However,  p r o v i s i o n s   have  been  made  in  the  switch  of  the  i n v e n t i o n   t o  

lock  the  anchor  3  in  i t s   p o s i t i o n   accord ing   to  f i g u r e   1  in  r e l a t i o n  



to  the  f ixed  magnet ic   core  4.  

One  can  see  in  f i g u r e   1  t h a t   a  s a f e t y   p l a t e   8  is  p o s i t i o n e d   in  a  

cav i ty   10  of  the  a rmature   3.  Two  movable  impact  p l a t e s   7  a r e  

r o t a t a b l y   p o s i t i o n e d   on  t h i s   s a f e ty   p l a t e   8  and,  in  the  l o c k e d  

p o s i t i o n   of  f i g u r e   1,  can  s t r i k e   a  p r e s s u r e   d i s t r i b u t i n g   p l a t e   6 ,  

which  is  a r r anged   on  the  f ixed  magnet ic   core  4 .  

When  the  switch  is  in  the  opened  p o s i t i o n   accord ing   to  f i gu re   1 ,  

the  two  impact  p l a t e s   7  are  p r e s s e d   a g a i n s t   the  s a f e t y   p l a t e   8  by  

spr ings   9  (see  f i g u r e   5),  so  t h a t   t h e r e   is  a  minimum  of  s p a c e  

between  the  f ixed  p a r t s   4,  5  and  6  and  the  movable  pa r t s   2,  3,  and  

8.  In  the  case  of  a  mechanica l   shock  one  or  both  of  the  i m p a c t  

p l a t e s   7  p r even t   the  switch  from  u n d e s i r e d   moving  and  swi tch ing   on 

i t s   c o n t a c t s ,   because  the  impact  p l a t e s   7 . a r e   r ece ived   by  t h e  

p r e s s u r e   d i s t r i b u t i n g   p l a t e   6,  which  d i s t r i b u t e s   the  p r e s s u r e   o f  

the  mechanica l   shock  over  a  l a rge   s u r f a c e .  

The  switch  should  normal ly   be  able  to  switch  on  when  the  c u r r e c t  

is  swi tched  on.  The  two  impact  p l a t e s   7  are  pu l l ed   outwards  by  t h e  

magnetic   f i e l d   drawn  with  do t t ed   l i n e s ,   in  f i g u r e   2,  which  makes 

the  way  c l ea r   for  the  movable  upper  p o r t i o n   3,  a f t e r   which  t h e s e  

p l a t e s   7  are  hidden  in  the  c av i ty   10  of  f i g u r e   3 .  

When  the  c u r r e n t   is  swi tched  o f f ,   the  impact  p l a t e s   7  are  p r e s s e d  

back  into  the  s t a r t i n g   p o s i t i o n   acco rd ing   to  f i g u r e   1  by  t h e  

sp r ings   9  at  the  same  time  as  the  a rmature   3 .  

Should  the re   be  a  mechanica l   shock  in  the  case  of  an  opened,  n o n -  

ene rg ized   swi tch ,   as  i n d i c a t e d   in  f i g u r e   4  by  an  arrow  A,  the  one 

impact  p l a t e   7  wi l l   be  knocked  outwards  under  i t s   own  w e i g h t ,  

while  the  o ther   impact  p l a t e   7  p r e s s e s   i t s e l f   even  more  f i r m l y  

into  the  locking   p o s i t i o n   and  p r e v e n t s   the  movable  pa r t s   of  t h e  



switch  from  moving  to  the  f ixed  p a r t s .  

It  w i l l   be  c l e a r   from  the  above  tha t   each  of  the  impact  p l a t e s   7 

is  r o t a t a b l e   in  a  d i r e c t i o n   opposed  to  tha t   of  the  o the r   i m p a c t  

p l a t e   7 .  

For  the  r e s t ,   each  of  the  impact  p l a t e s   is  rounded  off  at  the  end 

remote  from  the  a rmature   3  in  a  d i r e c t i o n   opposed  to  the  d i r e c t i o n  

of  movement  of  the  impact  p l a t e   7  in  ques t ion   to  f a c i l i t a t e   t h e i r  

movement  away  from  t h e i r   c o o p e r a t i o n   with  the  p r e s s u r e   d i s t r i b u t i n g  

p l a t e   6.  This  serves   to  reduce  any  f r i c t i o n ,   while  each  i m p a c t  

p l a t e   7  is  formed  at  i t s   e x t r e m i t y   with  two  p r o t r u d i n g   l egs ,   s e e  

f i g u r e .  5 .  

Of  course ,   the  c o n s t r u c t i o n   accord ing   to  the  i n v e n t i o n   can  a lso   b e  

app l i ed   in  a p p a r a t u s   which  are  e l e c t r o m a g n e t i c a l l y   c o n t r o l l e d .  

It  should  be  noted  t h a t   the  i n v e n t i o n   is  not  l i m i t e d   to  t h e  

i n d i c a t e d   and  d e s c r i b e d   embodiment.  Amendments  are  p o s s i b l e   w i t h i n  

the  scope  of  the  i n v e n t i o n .  

The  r e f e r e n c e   f i g u r e s   in  the  claims  should  not  have  any  l i m i t e d  

ac t i on   on  the  i n t e r p r e t a t i o n   of  the  claims  and  are  only  i n t e d e d  

as  a  means  of  c l a r i f i c a t i o n .  



1.  An  e l e c t r o m a g n e t i c a l l y   ope ra ted   switch  (1),  p rov ided   with  a  

f ixed   magnet ic   core  (4,  5)  and  a  spr ing   r a i s e d   armature   (3),  which  

is  locked  a g a i n s t   u n d e s i r e d   s w i t c h i n g - o n   by  mechanica l   s h o c k s ,  

c h a r a c t e r i z e d   in  t h a t   the  locking  c o n s i s t s   of  two  movable  impac t  

p l a t e s   (7)  p o s i t i o n e d   acco rd ing   to  the  d i r e c t i o n   of  swi tch ing   and 

s i t u a t e d   between  the  f ixed   magnet ic   core  (4,  5)  and  the  armature  (3) 

near   the  path  of  the  magnet ic   f i e l d   of  the  s w i t c h .  

2.  A  switch  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  t ha t   the  i m p a c t  

p l a t e s   (7)  are  a r ranged   on  the  armature   (3)  so  as  to  be  r o t a t a b l e  

in  o p p o s i t e   d i r e c t i o n s   in  order   to  d e v i a t e   in to   a  cav i ty   (10)  o f  

the  a rmature   (3)  ( f i g u r e   3)  in  o p p o s i t e   d i r e c t i o n s   when  the  s w i t c h  

is  e n e r g i z e d .  

3.  A  switch  acco rd ing   to  claim  2,  c h a r a c t e r i z e d   in  tha t   the  i m p a c t  

p l a t e s   (7)  are  m a i n t a i n e d   in  the  l o c k i n g  p o s i t i o n   ( f igu res   1  and  5) 

under  sp r ing   p r e s s u r e   (9)  when  the  co i l   (5)  is  not  e n e r g i z e d .  

4.  A  swi tch   accord ing   to  claim  1,  2  or  3,  c h a r a c t e r i z e d   in  tha t   a  

p r e s s u r e   d i s t r i b u t i n g   p l a t e   (6)  is  a r ranged   on  the  f ixed   m a g n e t i c  

core  (4,  5 ) .  

5.  A  swi tch   accord ing   to  one  of  the  p r e v i o u s   c la ims ,   c h a r a c t e r i z e d  



in  tha t   each  impact  p l a t e   (7)  is  rounded  off  at  the  end  r e m o t e  

from  the  a rmature   (3)  in  a  d i r e c t i o n   opposed  to  the  d i r e c t i o n  

of  movement  of  each  impact  p l a t e   ( 7 ) .  

6.  An  appa ra tu s   s u b s t a n t i a l l y   as  d e s c r i b e d   in  the  s p e c i f i c a t i o n  

and/or   shown  in  the  d r a w i n g .  
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