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Konings,  B e r n a d e t t e   Claz ina   Anna  M a r i a ,  

Oos te rhou t   ( N e t h e r l a n d s ) .  

A  s l i d i n g   door  a p p l i a n c e .  

The  i n v e n t i o n   r e l a t e s   to  a  s l i d i n g   door  c o n s t r u c t i o n ,   which  m a i n l y  

c o n s i s t s   of  a  door  element  p o s i t i o n e d   in  a  frame,  which  su r rounds   a  

doorway  opening  to  which  a  hollow  wall  s t r u c t u r e   is  a d j a c e n t .  

The  s l i d i n g   door  can  be  inc luded   with  a  complete  frame  in to   a  f i n i s h e d  

5  wall  or  s e p a r a t i n g   s t r u c t u r e ,   whereas  the  s p l i t   hollow  par t   t o g e t h e r  

with  the  wall  or  s e p a r a t i n g   s t r u c t u r e   is  f i n i s h e d   in  such  a  way,  t h a t  

i t   is  not  v i s i b l e ,   while  the  doorway  opening  is  bordered  by  an  u p p e r  

beam  and  jamb  p o s t s .  

The  p r e s e n t   i n v e n t i o n   aims  at  the  f u r n i s h i n g   of  a  s l i d i n g   door  s l i p p i n g  

10  e a s i l y   with  minimal  r e s i s t a n c e   and  c a r r i e d   by  means  of  permanent  magne t s  

in  combina t ion   with  a  s t e e l   s t r ip . ,   which  is  par t   of  the  frame,  such  t h a t  

a  conven ien t   assembly  wil l   be  p o s s i b l e ,   while  main tenance   and  wear  a r e  

i n c o n s i d e r a b l e .  

According  to  French  Pa ten t   1580187  the  use  of  e l e c t r i c   magnetoes  at  t h e  

15  door  panel  and  at  the  upper  beam  for  opening  and  s h u t t i n g   of  doors  i s  

known  . 

.  By  an  i n t e r r u p t i o n   of  the  vo l t age   " i n t r u s i o n s   can  h a p p e n .  

The  s l i d i n g   door  c o n s t r u c t i o n   accord ing   to  the  p re sen t   i n v e n t i o n   has  a 

frame,  wherein  the  s l i d i n g   door  is  p o s i t i o n e d ,   with  a  passage  opening  a s  

20  a  c o n v e n t i o n a l   doorway,  a d j a c e n t   to  a  s p l i t   hollow  wall  pa r t   s t r u c t u r e ,  

both  s ides   of  which  being  clad  by  means  of  sheet   m a t e r i a l .  

Due  to  the  absence  of  r e l a t i v e l y   e l eva ted   r a i l   c o n s t r u c t i o n ,   which  f o r  

c o n v e n t i o n a l   s l i d i n g   doors  ought  to  be  a t t a i n a b l e   by  means  of  r e m o v a b l e  

s t r u c t u r e s ,   the  s i z e s   of  the  v i s i b l e   side  jambs  moreover  can  be  l i m i t e d  

25  as  those  of  a  normal  doorway  jambs  s t r u c t u r e .  

The  frame  of  the  doorway  passage  and  the  hollow  wall  par t   c o n s t i t u t e   a 

complete  e n t i r e t y .  

The  outer   t h i c k n e s s   of  the  hollow  s p l i t   wall  par t   is  in  conformi ty   w i t h  

the  wall  s ize   and  the  sheet   m a t e r i a l   for  the  e r e c t i o n   of  said  hollow  s p l i t  

30  wall  part   can  be  p l a s t e r e d   and  f i n i s h e d   t o g e t h e r   with  the  w a l l .  
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The  c o n s t r u c t i o n   of  the  e n t i r e   device   is  such  tha t   i t   can  be  p r e f a b r i c a t e d  

and  t ha t   i t   can  be  e r e c t e d   as  a  w h o l e .  

The  door  c o n s t r u c t i o n   of  the  type  as  d e s c r i b e d   in  the  i n t r o d u c t i o n   i s  

p rov ided   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   with  a  hanging  member,  c o n s i s t i n g  

5  of  permanent  magnets  a f f i x e d   in  a  s l o t   at  the  top  of  the  s l i d i n g   d o o r  

panel ,   s e r v i n g   as  a  means  to  keep  said  door  in  a  s t e e l   p r o f i l e ,   which  i s  

pa r t   of  the  f r a m e .  

In  order   to  enable   the  s l i d i n g   in  the  top  edge  of  the  door,  s e v e r a l   r o l l e r s  

or  se t s   of  r o l l e r s   in  b e a r i n g s   are  provided  which  are  running   in  a  g r o o v e  
10  in  the  s t e e l   s t r i p ,   in  o rder   to  keep  on  the  one  s ide  an  a i r   c l e f t   b e t w e e n  

the  magnet  and  the  s t e e l ;   on  the  o ther   hand  to  guide  the  l i n e a r   movement  . 
The  s l i d i n g   door  a p p l i a n c e   in  q u e s t i o n ,   as  mentioned  in  the  i n t r o d u c t i o n ,  
is  c h a r a c t e r i z e d   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   in  tha t   the  u p p e r  
beam  at  i t s   lower  s ide   is  p rov ided   with  a  s t e e l   s t r i p   having  a  groove  i n  

15  the  c e n t r e   along  i t s   e n t i r e   l e n g t h ,   and  t ha t   the  door  at  i t s   top  s ide  i s  

p rov ided   with  permanent   magnets  a f f i x e d   in  one  l i n e   between  two  s t e e l  

s l o t   borders   (pole  s h e e t s ) ,   the  f i e l d   of  which  ex t end ing   beyond  the  d o o r ,  

such  t h a t   said  magnets  e x e r t   a  permanent  force  of  a t t r a c t i o n   towards  t h e  

s t e e l   s t r i p ,   while   a  se t   of  at  l e a s t   two  r o l l e r s ,   which  extend  somewhat 

20  at  the  upper  edge  of  the  door  and  which  run  in  the  groove  of  the  s t e e l  

s t r i p ,   enable   the  s h i f t i n g   of  the  door,  while  l a t e r a l   p u l l i n g   out  of  t h e  

door  is  p r even ted   by  r i b - s h a p e d   gu id ing   means  along  the  openings  f o r  

s h i f t i n g   out,  at  the  upper  and /o r   lower  edge  of  the  door  r e s p e c t i v e l y .  

The  permanent  magnets  c o n s i s t   of  l o n g i t u d i n a l   blocks  of  f e r r i t e ,   l a n t h a n i d e -  

25  i ron   or  l a n t h a n i d e - c o b a l t - a l l o y ,   which  have  been  s i n t e r e d   and  which  a r e  

p o l a r i z e d   in  such  a  manner  t h a t   the  North  and  South  pole  are  s i t u a t e d   i n  

the  h o r i z o n t a l   plane  o p p o s i t e   to  each  o ther   between  the  s l o t   borders   ( p o l e  

s h e e t s ) .  

P r e f e r a b l y   the  m a t e r i a l   c o n s i s t s   of  small   blocks  of  Neodym-iron,  s a m a r i u m -  

30  c o b a l t   or  s a m a r i u m - c o b a l t - i r o n   in  f ine   s i n t e r e d   s h a p e .  

Other  l a n t h a n i d e s   (or  r a re   e a r t h   meta l s )   may  also  be  components  of  t h e  

a l l o y .  

P r e f e r a b l y   the  b l o c k - s h a p e d   magnets  are  p o s i t i o n e d   a l t e r n a t e l y   with  m u t u a l  

r e v e r s e   poles   between  the  s t e e l   s l o t   borders   and  are  d iv ided   from  e a c h  

35  o the r   by  sma l l e r   permanent   magnets ,   which  are  magnet ized   in  the  h o r i z o n t a l  

d i r e c t i o n   and  which  f i l l   p a r t   of  the  space  between  the  block  shaped  

l a r g e r   m a g n e t s .  

The  magnetic   f i e l d   is   t h e r eby   d i r e c t e d   in  a  more  e l e v a t e d   way.  
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The  use  of  the  s l i d i n g   door  accord ing   to  the  p r e sen t   i n v e n t i o n   i s  

f a c i l i t a t e d   because   o the r   mechanical   bear ing   components  are  m i s s i n g .  

The  e r e c t i o n   of  the  s l i d i n g   door  app l iance   is  fu r the rmore   f a c i l i t a t e d  

a c c o r d i n g   to  the  i n v e n t i o n ,   because  the  complete  frame  can  be  moun ted ,  

5  immured  and  f i n i s h e d   dur ing   the  raw  c o n s t r u c t i o n   and  b u i l d i n g   up  of  a  

premise ,   wi thou t   danger   of  f i l t h i n e s s   of  the  s h i f t i n g   means .  

The  s l i d i n g   door  as  such  can  be  mounted  dur ing  the  f i n i s h i n g   of  the  p r e m i s e  

by  i n t r o d u c i n g   i t   p r i m a r i l y   in  a  d iagonal   p o s i t i o n   into  the  s p l i t   h o l l o w  

wall  and  then  l i f t i n g   i t ,   u n t i l   the  s t r i p   wi l l   get  wi thin   the  c o e r c i v e  

10  force   of  the  magnets ,   w h e r e a f t e r   the  s l i d i n g   door  wi l l   remain  in  t h e  

hanging  p o s i t i o n   and  w i l l   be  o p e r a t i o n a l .  

In  c o n t r a s t   with  the  c o n v e n t i o n a l   s l i d i n g   door  systems  the  method  o f  

p l a c i n g   is  e n t i r e l y   in  conformi ty   with  that   of  normal  door  or  window  f r a m e s .  

The  i n v e n t i o n   is  f u r t h e r   exp la ined   by  showing  an  example  of  an  embodiment .  

15  In  the  annexed  f i g u r e s   1-5  the  fo l lowing   is  shown: 

Figure   1  is  a  p a r t i a l l y   exploded  p e r s p e c t i v e   view  of  the  s l i d i n g   d o o r  

c o n s t r u c t i o n   a c c o r d i n g   to  the  i n v e n t i o n .  

Figure   2  shows  a  manner  of  p o s i t i o n i n g   of  the  magnets  and  of  the  r o l l e r s  

at  the  top  edge  of  the  d o o r .  

20  Figure   3  is  a  v e r t i c a l   c ross   s e c t i o n ,   wherein  magnets  and  the  groove  f o r  

the  gu id ing   r o l l e r s   are  d e p i c t e d .  

F igure   A  is  a  v e r t i c a l   c ross   s ec t i on   of  the  top  side  of  the  door  at  t h e  

place   of  one  of  the  r o l l e r s .  

F igure   5  shows  the  manner  of  p o s i t i o n i n g   of  tiie  magnets,   which  is  p r e f e r r e d .  

25  The  s l i d i n g   door  c o n s t r u c t i o n   shown  in  the  f i g u r e s   1-5  is  assembled  of  a 

frame  with  a  par t   (  1  )  for  i n s e r t i n g   into  a  hollow  s p l i t   wall  and  a  d o o r -  

way  passage  (2),  wherein   the  door  panel  (3)  can  be  moved  l i n e a r l y   to  and  f r o .  

The  frame  comprises   a  s t e e l   s t r i p   (4)  and  jamb  posts   (5)  c o n f i n i n g   t h e  

doorway  passage  (  2  )  . 
30  The  frame  par t   (  1  )  for  the  hollow  s p l i t   wall  is  for  example  clad  at  b o t h  

s ides   with  sheet   m a t e r i a l   (6),  which  is  comprised  a l l   around  in  a  m e t a l  

s t r i p   (4)  and  which  is  a f f i x e d   by  means  of  s u p p o r t i n g   l a t h i n g s   ( 7 ) .  

This  c o n s t r u c t i o n   of  s u p p o r t i n g   l a t h i n g s   and  sheet   m a t e r i a l   is  for  t h e  

purpose,   tha t   the  e n t i r e   frame  wil l   keep  i t s   shape  and  remain  in  th i s   s h a p e ,  

35  such  tha t   the  p o s s i b i l i t y   of  p r emanufac tu r ing   e x i s t s .  

The  outer   width  of  the  hollow  s p l i t   wall  c o i n c i d e s   with  the  width  of  t h e  

wall  (8),  such  tha t   the  sheet   m a t e r i a l   (6)  can  be  p l a s t e r e d   t o g e t h e r   w i t h  

the  wall  (8)  and  can  be  f i n i s h e d   with  a  coa t i ng   l ayer   ( 9 ) .  
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The  jamb  pos t s   (5)  remain  v i s i b l e   as  a  normal  doorway  f r a m e .  

At  the  top  edge  of  the  door  panel  (3)  a  groove  is  f  r a i s e d   w h e r e i n  

permanent   p a r a m a g n e t i c   e l ements   (10)  are  p o s i t i o n e d   between  pole  shee t s   ( 1 3 ) .  

In  o rde r   to  p r e v e n t   t h a t   the  magnets  (10)  at  the  s t e e l   s t r i p   could  impede 

the  h o r i z o n t a l   mot ion ,   the  magnets  are  s e p a r a t e   and  t h e r e   are   at  l e a s t   two 

r o l l e r s   or  s e t s   (11),   which  are  a d j u s t e d   in  he igh t   in  such  a  manner,  t h a t  

h o r i z o n t a l   s h i f t i n g   is  p o s s i b l e ,   because  a  small   d i s t a n c e   is  k e p t .  

In  o r d e r   to  m a i n t a i n   the  l i n e a r   motion,   the  s t e e l   s t r i p   (4)  has  a  p r o f i l e  

such  t h a t   the  r o l l e r s   are  guided  in  a  s t r a i g h t   t r a c k .  

This  is  e f f e c t e d   by  means  of  the  groove  (12)  i n d i c a t e d   in  f i g u r e s   2  and  3 .  

The  i n n e r   s i de   of  the  jamb  pos t s   (5)  is  p rovided  with  s t r i p s   of  b r i s t l e s  

which  are   a d j a c e n t   to  the  s l i d i n g   door  panel  such  t ha t   the   s l i d i n g   d o o r  

is  kept   in  i t s   v e r t i c a l   p o s i t i o n .  

A  s p e c i a l   c o n d u c t i n g   device   can  be  app l i ed   at  the  u n d e r s i d e   as  w e l l .  

For  the  s l i d i n g   door  (3)  a  normal  commercial   door  as  wel l   as  a  c o m p o s i t i o n  

of  s p e c i a l   c o n s t r u c t e d   door  e l emen t s ,   for  l a r g e r   s i z e s   or  for  p a r t i c u l a r  

r e q u i r e m e n t s   can  be  u s e d .  

The  i n v e n t i o n   is  not  r e s t r i c t e d   to  the  embodiments  as  d e s c r i b e d   a b o v e .  

The  magne t i c   hanging   a p p l i a n c e   can  a lso   be  used  for  o the r   movable  s e p a r a t -  

ion  w a l l s   or  p a n e l s .  

The  c o n s t r u c t i o n   can  be  completed  f u r t h e r m o r e   with  an  a u t o m a t i c   s e r v i c e ,  

for   example  by  means  of  an  e l e c t r i c a l   motor  d r i v e .  

The  magne t i c   e l emen t s   are  s i n t e r e d   permanent  p a r a m a g n e t i c   p o l a r i z e d   b l o c k s  

and  they  c o n s i s t   p r e f e r a b l y   of  f e r r i t e ,   s a m a r i u m - c o b a l t - o r   n e o d y m - i r o n -  

>  a l l o y   or  of  o t h e r   a l l o y s   of  l a n t h a n i d e s ,   c o b a l t   and /o r   i r o n .  

These  m a t e r i a l s   are  a v a i l a b l e   in  the  shape  of  bars  or  p r o f i l e s   ( c a s t i n g  

mold,  s i n t e r e d   and  p o l i s h e d ) .  

The  f o l l o w i n g   da ta   are  given  as  examples  and  the  i n v e n t i o n   is  not  r e s t r i c t e d  

to  t h e s e .  

3  Weight  of  c o m m e r c i a l l y   a v a i l a b l e   doors ,   s i z e s   201  x  83  cm: 

l i g h t   p o p l a r - w o o d   door?  16  to  18.5  kg ,  

f u l l   chip  wood  door;   4§  k g .  

f i r e - r e t a r d a n t   door:   §0  k g .  

n o i s e - i n s u l a t i n g   door;  50  kg .  

5  X-ray  i n s u l a t i n g   door:  64  k g .  

b u l l e t - r e s i s t a n t   door:  80  k g .  

The  t r a c t i v e   fo rce   of  the  magnet  should  be  10  to  15  kg  h i g h e r   than  t h e  

weigh t   of  the  d o o r .  
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10 

An  element  of  1  kg  neodym-iron  has  a  coe rc ive   force  such  tha t   a  t r a c t i v e  

force   of  120  kg  is  o b t a i n e d .  

The  s p e c i f i c   weight   is  4 . 8 3 3 .  

Magnetic  m a t e r i a l   r e q u i r e d :  

Weight  of  '  T r a c t i v e   Weight  of  Cost  o f  

door:  force   r e q u i r e d :   magnet:  m a g n e t :  
18.5  kg.  33  kg  0.27  kg  f  . 5 . - / 7 .   -  
45  kg  60  kg  0.50  kg  / .   9 . - / 1 4 .   -  

Length  of  bar:  25.0  or  46.0  cm. 

Width  of  bar:  1.5  cm 

Height  of  bar:  1.5  cm. 

With  a  block  l eng th   "of  80  cm  (width  x  he ight   =  1.5  x  1.5  cm)  a  door  can 
be  c a r r i e d   of  90  kg  max.  ( t r a c t i v e   force  =  105  k g ) .  
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C l a i m s :  

1.  A  s l i d i n g   door  a p p l i a n c e   c o n s i s t i n g   of  a  door  e lement   (3)  kept  in  a  

frame,   which  su r rounds   a  doorway  passage  at  which  a  hollow  s p l i t   w a l l  

pa r t   is  a d j a c e n t ,   having  an  upper  beam  at  the  top  and  e x t e n d i n g   o v e r  

both  p a r t s ,   c h a r a c t e r i z e d   in  t h a t   said  upper  beam  at  i t s   lower  edge  

is   p r o v i d e d   with  a  s t e e l   s t r i p   (4),   which  has  a  groove  (12)  in  t h e  

c e n t r e   a long  i t s   e n t i r e   l e n g t h ,   and  t ha t   the  door  (3)  at  i t s   u p p e r  

edge  is   p rov ided   with  b l o c k - s h a p e d   permanent  magnets  (10),   a f f i x e d   i n  

one  l i n e   over  the  e n t i r e   l eng th   between  two  s t e e l   s l o t   bo rde r s ,   t h e  

f i e l d   of  s a id   magnets  e x t e n d i n g   above  the  door,   such  t ha t   said  magne t s  

(10)  e x e r t   a  permanent   c o e r c i v e   force   at  the  s t e e l   s t r i p ,   while  a  s e t  

of  at  l e a s t   two  r o l l e r s   (11),  e x t e n d i n g   somewhat  at  the  upper  edge  

of  the  door  and  running  in  the  groove  of  sa id   s t e e l   s t r i p ,   enables   •  t h e  

s h i f t i n g   of  the  door,  while  l a t e r a l   t u r n i n g   a s ide   is  p reven ted   by  r i b  

shaped  gu idance   means  along  the  pushing  out  opening  at  the  u p p e r -  

and  /o r   lower  s ide   of  the  door  r e s p e c t i v e l y .  

2.  A  s l i d i n g   door  a p p l i a n c e   a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  permanent   magnets  (10)  c o n s i s t   of  r e c t a n g u l a r   b locks   of  f e r r i t e ,  

l a n t h a n i d e - i r o n   or  l a n t h a n i d e - c o b a l t - a l l o y ,   which  are  s i n t e r e d   and  

p o l a r i z e d   such  t h a t   North  and  South  pole  in  the  h o r i z o n t a l   l eve l   a r e  

p o s i t i o n e d   o p p o s i t e   to  each  o the r   between  the  s l o t   b o r d e r s .  

3.  A  s l i d i n g   door  a p p l i a n c e   a c c o r d i n g   to  claim  2,  c h a r a c t e r i z e d   in  t h a t  

the  m a t e r i a l   of  the  magnet ic   b locks   (10)  c o n s i s t s   of  n e o d y m - i r o n - a l l o y  

in  s i n t e r e d   fo rm.  

4.  A  s l i d i n g   door  a p p l i a n c e   a c c o r d i n g   to  claim  2,  c h a r a c t e r i z e d   in  t h a t  

the  m a t e r i a l   of  the  magnet ic   b locks   (10)  c o n s i s t s   of  S a m a r i u m - c o b a l t -  

a l l o y   in  s i n t e r e d   fo rm.  

5.  A  s l i d i n g   door  a p p l i a n c e   a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  b lock  shaped  magnets  (10)  are  p o s i t i o n e d   between  the  s t e e l   s l o t  

b o r d e r s   such  t h a t   t h e i r   poles   are  a l t e r n a t e l y   o p p o s i t e   to  each  o t h e r ,  

and  t h a t   they  are  s e p a r a t e d   by  sma l l e r   permanent   magnets ,   which  a r e  

m a g n e t i z e d   in  the  h o r i z o n t a l   d i r e c t i o n ,   and  which  occupy  a  par t   of  t h e  

space   between  the  b lock - shaped   l a r g e r   m a g n e t s .  
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