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©  Fastening  device  for  carrying  an  object  on  a  suspended  ceiling  structure. 
  A  fastening  device  (1)  for  carrying  a  lighting  fixture  in 
carrying  sections  supporting  ceiling  slabs  in  a  suspended 
ceiling  structure  consists  of  a  plate  member  (1)  with  a  first 
edge  portion  (10),  at  least  one  gripping  finger  (11)  which 
projects  in  the  direction  of  the  first  edge  portion  (10),  and 
forming  with  it  a  clamping  forkforthrusting  over the  horizon- 
tal  flange  of the  carrying  section. The  plate  member (1)  further 
has  a  second  edge  portion  (17)  in  the  opposite  direction  to  the 
first  portion  (10).  Both  edge  portions  (10,  17)  are  mutually 
parallel  and  connected  by  a  web  (16)  so  that  the  gripping 
finger  (11)  is  placed  in  the  area  between  the  planes  of  said 
edge  portions  (10,  17). 



TECHNICAL  F I E L D  

The  i n v e n t i o n   r e l a t e s   to  a  f a s t e n i n g   d e v i c e   f o r   c a r r y -  

ing   an  o b j e c t   s u c h   as  a  l i g h t i n g   f i x t u r e   on  a  s u s p e n d e d   c e i l -  

ing   s t r u c t u r e   w h i c h   i n c l u d e s   h o r i z o n t a l   s e c t i o n s   f o r   c a r r y i n g  

c e i l i n g   s l a b s ,   t h e s e   s e c t i o n s   h a v i n g   a  h o r i z o n t a l   f l a n g e .  

BACKGROUND  ART 

T h e r e   is  a  p l u r a l i t y   of  f i x i n g   m e t h o d s   f o r   f a s t e n i n g  

l i g t i n g   f i x t u r e s   in  c e i l i n g   s t r u c t u r e s   of  t h e   k i n d   i n d i c a t e d ,  

e . g .   t h o s e   f o u n d   in  t he   b r o c h u r e   " G u l l f i b e r A k u s t i k ,   U n d e r t a k  

och  I n r e d n i n g s a k u s t i k " ,   p u b l i s h e d   May  1981 ,   p a g e s   3 4 - 3 5 .   I n  

s u s p e n d e d   c e i l i n g   s t r u c t u r e s   of  t h e   k i n d   in  q u e s t i o n ,   t h e  

c e i l i n g   s l a b s   h a v e   a  p r e d e t e r m i n e d   w i d t h ,   e . g .   600  mm  t h e  

e d g e s   of  t h e   s l a b s   b e i n g   c a r r i e d   on  t he   h o r i z o n t a l   f l a n g e s   o f  

h o r i z o n t a l   s e c t i o n s   m u t u a l l y   s p a c e d   in  c o r r e s p o n d a n c e   w i t h  

t h e   w i d t h   of  t h e   c e i l i n g   s l a b s .   The  l i g h t i n g   f i x t u r e s   o f t e n  

h a v e   a  l e n g t h   c o r r e s p o n d i n g   to  t h e   w i d t h   of  t h e   s l a b s   and  a r e  

u s u a l l y   q u a d r a t i c .   A c c o r d l i n g   to  t h e   p r i o r   a r t ,   t h e   f i x t u r e s  

can   be  s e t   i n t o   t h e   c e i l i n g   b e t w e e n   two  a d j a c e n t   s u p p o r t i n g  

s e c t i o n s ,   t he   c e i l i n g   s l a b   b e i n g   r e m o v e d   in  t h e   a r e a   of  t h e  

f i x t u r e ,   or  t h e   f i x t u r e   can  be  m o u n t e d   on  t h e   u n d e r s i d e   o f  

t h e   s u s p e n d e d   c e i l i n g   s t r u c t u r e   c e n t r a l l y   a g a i n s t   a  c a r r y i n g  

s e c t i o n .   In  t h e   l a t t e r   c a s e   t h e r e   i s   r e q u i r e d   a  f a s t e n i n g  

w h i c h   c e n t r a l l y   e n g a g e s   a g a i n s t   t h e   c a r r y i n g   s e c t i o n   and  p r o -  

j e c t s   d o w n w a r d   f rom  i t .   Such  f a s t e n i n g s   a r e   d e s i g n a t e d   t w i s t  

c l i p s   and   a f f o r d   a t t a c h m e n t   of  t h e   f i x t u r e   wih  t he   a i d   of  a  

s c r e w   j o i n t .   The  known  f a s t e n i n g s   and  f a s t e n i n g   e l e m e n t s  

r e q u i r e   t i m e - c o n s u m i n g   f i x i n g   work   and  a l s o   t r o u b l e s o m e   d i s -  

m a n t l i n g   work  in  t he   c a s e   of  p o s s i b l e   f a u l t s   in  t h e   f i x t u r e  

or  i f   t h e   f i x t u r e   is   to  be  moved .   F u r t h e r m o r e ,   t he   p l a c i n g   o f  

e x t e r i o r l y   l o c a t e d   f i x t u r e s   is  l i m i t e d   to  p o s i t i o n s   c e n t r a l  

on  the   c a r r y i n g   s e c t i o n s .  

One  o b j e c t   of  t he   i n v e n t i o n   is  to  p r o v i d e   a  f a s t e n i n g  

d e v i c e ,   w h i c h   a f f o r d s   v e r y   s i m p l e   and  r a p i d   f i x i n g   of  a  



l i g h t i n g   f i x t u r e ,   a f f o r d s   s i m p l e   d i s m a n t l i n g   of  t h e   f i x t u r e  

and  f a s t e n i n g   d e v i c e   s h o u l d   t h e r e   be  a  f a u l t   in  t h e   f i x t u r e  

or  i f   t h e   l a t t e r   i s   to  be  m o v e d ,   a l l o w s   p l a c i n g   a  f i x t u r e   o f  

a  l e n g t h   c o r r e s p o n d i n g   to  t h e   w i d t h   of  the   c e i l i n g   s l a b s  

b e t w e e n   two  a d j a c e n t   c a r r y i n g   s e c t i o n s ,   and  a f f o r d s   s t a b l e  

and  s e c u r e   f a s t e n i n g   of  t he   f i x t u r e .  

CHARACTERIZATION  OF  THE  INVENTION 

A  f a s t e n i n g   d e v i c e   f o r   c a r r y i n g   an  o b j e c t   s u c h   as  a  

l i g h t i n g   f i x t u r e   on  a  s u s p e n d e d   c e i l i n g   s t r u c t u r e   i n c l u d i n g  

s e c t i o n s   f o r   c a r r y i n g   c e i l i n g   s l a b s ,   s a i d   s e c t i o n s   i n c l u d i n g  

a  h o r i z o n t a l   f l a n g e ,   is   e s s e n t i a l l y   d i s t i n g u i s h e d   by  a  p l a t e  

member   w i t h   a  f i r s t   edge   p o r t i o n   and  a t   l e a s t   one  g r i p p i n g  

f i n g e r   w h i c h   t h r u s t s   o u t   in   t h e   same  d i r e c t i o n   as  t h e   f i r s t  

edge   p o r t i o n ,   t h e   e d g e   p o r t i o n   and   a t   l e a s t   one  g r i p p i n g  

f i n g e r   w h i c h   t h r u s t s   o u t   in   t h e   same  d i r e c t i o n   as  t h e   f i r s t  

e d g e   p o r t i o n ,   t h e   edge   p o r t i o n   and   f i n g e r   b e i n g   t o g e t h e r  

s h a p e d   to   f o rm  a  c l a m p i n g   f o r k ,   f o r   t h r u s t i n g   on  to  t h e   h o r i -  

z o n t a l   f l a n g e   of  t h e   s e c t i o n ,   t h e   p l a t e   member  h a v i n g   a  

s e c o n d   e d g e   p o r t i o n   f o r m i n g   a  f a s t e n i n g   t a b   f o r   a t t a c h i n g   t h e  

o b j e c t .   P r e f e r r e d   e m b o d i m e n t s   of  t h e   f a s t e n i n g   d e v i c e   a r e  

d i s c l o s e d   in   t h e   a p p e n d e d   c l a i m s   2 - 8 .  

The  s e c t i o n s   u s u a l l y   h a v e   t h e   s h a p e   of  an  i n v e r t e d   T ,  

p o s s i b l y   e x c e p t i n g   t h o s e   p l a c e d   a d j a c e n t   to  w a l l s ,   w h e r e   t h e  

s e c t i o n   may  be  an  a n g l e ,   t h e   v e r t i c a l   l eg   of  w h i c h   may  b e  

d i r e c t l y   f a s t e n e d   to   t h e   w a l l .   The  h o r i z o n t a l   l e g s   f a c i n g  

t o w a r d s   e a c h   o t h e r   on  a d j a c e n t   c a r r y i n g   s e c t i o n s   t h u s   f o r m  

s e a t i n g s   f o r   two  o p p o s i n g ,   p a r a l l e l   edge   p o r t i o n s   of  e a c h  

c e i l i n g   s l a b .   For   c a r r y i n g   a  f i x t u r e   in  t he   s u s p e n d e d   c e i l i n g  

s t r u c t u r e ,   t h e r e   i s   c u s t o m a r i l y   u s e d   at   l e a s t   two  f a s t e n i n g  

d e v i c e s ,   n a m e l y   a t   l e a s t   one  f a s t e n i n g   d e v i c e   on  e a c h   of  t h e  

l e g s   f a c i n g   t o w a r d s   e a c h   o t h e r   of  two  s p a c e d   c a r r y i n g   s e c t -  

i o n s .   The  c e i l i n g   s l a b s   may  be  l a i d   on  t h e   h o r i z o n t a l   f l a n g e s  

of  t h e   s e c t i o n s   w h e r e   t h e   f a s t e n i n g   d e v i c e s   a r e   f i x e d ,   a n d  

t h e   f a s t e n i n g   d e v i c e   can   be  f i x e d   d i r e c t l y   to  t h e   f l a n g e   e x -  

p o s e d   on  t h e   u n d e r s i d e   of  t h e   s u s p e n d e d   c e i l i n g .  

The  i n v e n t i o n ,   w h i c h   i s   d e f i n e d   in  t h e   a p p e n d e d   c l a i m s ,  



w i l l   now  be  d e s c r i b e d   w i t h   t he   a i d   and  e x a m p l e   and  w i t h   r e f e -  

r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g .  

DRAWING 

F i g .   1  s c h e m a t i c a l l y   i l l u s t r a t e s   a  s e c t i o n   t h r o u g h   a  

s u s p e n d e d   c e i l i n g   s t r u c t u r e ,   w h e r e   a  l i g h t i n g   f i x t u r e   i s  

c a r r i e d   by  i n v e n t i v e   f a s t e n i n g   d e v i c e s .  

F i g .   2  i l l u s t r a t e s   to  a  l a r g e r   s c a l e   a  f a s t e n i n g   d e v i c e  

in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   f i x e d   to  a  c a r r y i n g   s e c t i o n  

f o r   a  s u s p e n d e d   c e i l i n g ,   t h e   c e i l i n g   s l a b s   of  w h i c h   a r e   p l a c -  

ed  on  t h e   h o r i z o n t a l   f l a n g e s   of  t he   c a r r y i n g   s e c t i o n s .  

F i g .   3  is  a  p l a n   of  t h e   f a s t e n i n g   d e v i c e   in  a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n .  

F i g .   4  is  a  s i d e   v i e w   to  a  l a r g e r   s c a l e   of  t he   f a s t e n -  

i ng   d e v i c e   a c c o r d i n g   to  F i g .   3,  t a k e n   a l o n g   t h e   l i n e   IV-IV  i n  

t h e   f i g u r e .  

EMBODIMENT  EXAMPLES 

F i g .   1  i l l u s t r a t e s   a  s u s p e n d e d   c e i l i n g   s t r u c t u r e   c o m -  

p r i s i n g   m u t u a l l y   p a r a l l e l   c a r r y i n g   T  s e c t i o n s   2,  t h e   h o r i z o n -  

t a l   f l a n g e s   of  w h i c h   c a r r y   t h e   edge   p o r t i o n s   of  c e i l i n g   s l a b s  

5.  The  c a r r y i n g   s e c t i o n s   2  a r e   s u s p e n d e d   in  a  f i x e d   c e i l i n g  

s t r u c t u r e   4  w i t h   t he   a i d   of  v e r t i c a l l y   a d j u s t a b l e   s u s p e n s i o n  

f i t t i n g s   3.  A  l i g h t i n g   f i x t u r e   6,  t he   l e n g t h   of  w h i c h   c o r r e s -  

p o n d s   to  t he   c e n t r e - t o - c e n t r e   d i s t a n c e   b e t w e e n   two  a d j a c e n t  

c a r r y i n g   s e c t i o n s   2,  is  f i x e d   to  them  w i t h   t h e   a i d   of  i n v e n -  

t i v e   f a s t e n i n g   d e v i c e s   1 .  

F i g .   2  i l l u s t r a t e s   T  s e c t i o n s   2  w i t h   h o r i z o n t a l   f l a n g e s  

21,   o f  w h i c h   one  c a r r i e s   a  f a s t e n i n g   d e v i c e   1  in   a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n ,   and  t h e   o t h e r   c a r r i e s   a  c e i l i n g   s l a b   5 ,  

on  t h e   u p p e r   f a c e   of  i t s   f l a n g e .   It  w i l l   be  u n d e r s t o o d   t h a t  

in   t h e   e m b o d i m e n t   a c c o r d i n g   to  F i g .   2  t h e   f a s t e n i n g   d e v i c e   1 

may  be  a p p l i e d   to  t h e   f l a n g e   21  of  a  s e c t i o n   e v e n   when  i t  

c a r r i e s   a  s l a b   5 .  

T u r n i n g   now  to  F i g s .   3  and  4,  i t   w i l l   be  s e e n   t h a t   t h e  

f a s t e n i n g   d e v i c e   is  f o r m e d   f rom  a  p i e c e   of  m e t a l   p l a t e   1  h a v -  

i ng   a  f i r s t   f l a t   edge   p o r t i o n   10,  j o i n e d   by  a  web  16  to  a  



s e c o n d   f l a t   edge   p o r t i o n   17.  The  edge   p o r t i o n s   10  and  17  a r e  

s u b s t a n t i a l l y   p a r a l l e l   and  t h e   web  16  is   a t   r i g h t   a n g l e s   t o  

t h e m .   The  e d g e   p o r t i o n   10,  w h i c h   f o r m s   a  f l a n g e   i n t e n d e d   f o r  

p l a n a r   e n g a g e m e n t   a g a i n s t   t h e   u p p e r   s u r f a c e   of  t he   f l a n g e   21  

of  t h e   c a r r y i n g   s e c t i o n   2,  i s   a r r a n g e d   as  a  c e n t r a l   p o r t i o n  

of  t h e   p l a t e   member   l e n g t h .   On  e i t h e r   s i d e   of  t h e   f l a n g e   10  

t h e r e   i s   a  g r i p p i n g   f i n g e r   11  p r o j e c t i n g   f rom  t he   web  16  s u b -  

s t a n t i a l l y   in   t he   same  d i r e c t i o n   as  t h e   f l a n g e   10.  A  l e n g t h  

of  p l a s t i c   h o s e   12  i s   t h r u s t   o v e r   e a c h   f i n g e r   11.  The  f i n g e r s  

11  d e p a r t   f r o m   t h e   p l a n   of  t h e   f l a n g e   10  a d j a c e n t   t he   web  16 

and   t h e   i n n e r   p a r t   112  of  t h e   f i n g e r   11  e x t e n d s   a t   an  a n g l e  

of  a p p r o x i m a t e l y   90°   to   t h e   f l a n g e   10.  The  i n t e r m e d i a t e   p a r t  

111  of  t h e   f i n g e r   11  i s   s u b s t a n t i a l l y   p a r a l l e l   to  t he   f l a n g e  

10.  The  o u t m o s t   p a r t   110  of  t h e   f i n g e r   is   b e n t   ou t   a t   a n  

a n g l e   to   t h e   f l a n g e   10  to  f o r m   a  c u n e i f o r m   i n s e r t i o n   gap  f o r  

t h e   c l a m p i n g   f o r k   f o r m e d   by  t h e   f i n g e r s   11  and  f l a n g e   1 0 .  

The  f l a n g e   10  has   p u n c h e d - o u t   g r i p p i n g   t o n g u e s   14,  t h e  

f r e e   e n d s   t h e r e o f   f a c i n g   t o w a r d s   t h e   web  16  to  r e i n f o r c e   t h e  

g r i p   of  t h e   d e v i c e   a g a i n s t   t h e   f l a n g e   2 1 .  

The  f l a n g e   10  may  h a v e   p r e b o r e d   h o l e s   15  f o r   a l l o w i n g ,  

w h e r e   n e c e s s a r y ,   an  e x t r a   c o n n e c t i o n   of  t h e   d e v i c e   1  to  t h e  

s e c t i o n   2  w i t h   t h e   a i d   of  a  j o i n t ,   s u c h   as  a  pop  r i v e t   j o i n t .  

The  o t h e r   end  p o r t i o n   17  of  t h e   f a s t e n i n g   d e v i c e ,   f a c -  

i n g   away  f r o m   t h e   f i r s t   e d g e   p o r t i o n   10,  c o n s t i t u t e s   a  f a s t -  

e n i n g   t a b   a g a i n s t   w h i c h   t h e   f i x t u r e   6  can  be  f a s t e n e d   w i t h  

t h e   a i d   of  a  f a s t e n i n g   e l e m e n t ,   s u c h   as  a  s c r e w .   The  f i x i n g  

f l a n g e   17  may  h a v e   p r e b o r e d   h o l e s   18  f o r   f a c i l i t a t i n g   a t t -  

a c h e m e n t   of  t h e   f i x t u r e   6  to   t h e   t a b   1 7 .  

I t   w i l l   be  u n d e r s t o o d   t h a t   f o r   a  s u s p e n d e d   c e i l i n g  

s t r u c t u r e   of  t he   k i n d   i l l u s t r a t e d   in  F i g s .   1  and  2,  t h e   f i x -  

t u r e   6  c an   be  s c r e w e d   to  t h e   f i x i n g   t a b s   17  of  t h e   f a s t e n i n g  

d e v i c e s   1  m o u n t e d   on  t h e   s e c t i o n s   w i t h   t he   a i d   of  s c r e w s  

t a k e n   t h r o u g h   t h e   h o l e s   18  f r o m   a b o v e   and  s c r e w e d   i n t o   t h e  

h o r i z o n t a l   r e a r   p o r t i o n   of  t h e   f i x t u r e   6.  A c c e s s i b i l i t y   f o r  

t h i s   s c r e w i n g   o p e r a t i o n   is   o f f e r e d   by  q u i t e   s i m p l y   l i f t i n g  
o u t   a  c e i l i n g   s l a b   a d j a c e n t   to  t h e   f i x t u r e   in  t he   a r e a   b e t -  

ween   t h e   a d j a c e n t   c a r r y i n g   s e c t i o n s   2.  The  f i x t u r e   6  o f t e n  



has   a  l e n g t h   c o r r e s p o n d i n g   to  t h e   d i s t a n c e   b e t w e e n   two  c a r r y -  

ing   s e c t i o n s   2,  as  is  i l l u s t r a t e d   in  F i g .   1,  w h e r e b y   t h e  

w i d t h   of  the   f i x t u r e   is  o f t e n   c o n s i d e r a b l y   l e s s   t h a n   i t s  

l e n g t h .   The  f a s t e n i n g   d e v i c e s   1  can   t h e n   f i r s t   be  f i x e d   t o  

t h e   f i x t u r e   6  ( a t   l e a s t   one  at   e i t h e r   end  of  t h e   f i x t u r e )  

a f t e r   w h i c h   t h e   f i x t u r e   6  w i t h   t h e   d e v i c e s   1  is   l i f t e d   up  a n d  

p l a c e d   b e t w e e n   t h e   s e c t i o n s .   In  t h i s   o p e r a t i o n   t h e   f i x t u r e   6 

is   p l a c e d   p a r a l l e l   to  t he   l o w e r   s u r f a c e   of  t h e   c e i l i n g   s o  

t h a t   i t s   l o n g i t u d i n a l   d i r e c t i o n   f o r m s   an  a c u t e   a n g l e   to  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  t he   s e c t i o n s ,   t h e   c l a m p i n g   f o r k  

o p e n i n g s   of  t he   d e v i c e s   b e i n g   d i r e c t e d   t o w a r d s   t h e   f l a n g e s  

w i t h   w h i c h   t h e y   s h a l l   e n g a g e .   By  t u r n i n g   t h e   f i x t u r e   so  t h a t  

i t s   l o n g i t u d i n a l   d i r e c t i o n   is  a t   r i g h t   a n g l e s   to  t h a t   of  t h e  

s e c t i o n s   t h e   d e v i c e s   a r e   b r o u g h t   i n t o   f u l l   e n g a g e m e n t   w i t h  

t h e   f l a n g e s .  

I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   f a s t e n i n g   d e v i c e s   1  m a y  
t h u s   be  a t t a c h e d   to  t h e   f i x t u r e s   6  b e f o r e h a n d   w i t h   t he   a i d   o f  

g l u e ,   s p o t   w e l d s ,   s c r e w s ,   pop  r i v e t s   or  t h e   l i k e .   P a r t i c u l a r -  

ly  when  s c r e w s   a r e   u t i l i z e d ,   t h e   t a b   17  may  h a v e   p r e p a r e d  

h o l e s   18  in  t h e   f o r m   of  e l o n g a t e   s l o t s ,   w h i c h   p e r m i t   a d j u s t -  

m e n t   of  t he   d e v i c e   1  on  t h e   f i x t u r e .  

An  e x p l i c i t   e m b o d i m e n t   of  t h e   i n v e n t i v e   f a s t e n i n g  

d e v i c e   has   b e e n   d e s c r i b e d   a b o v e ,   bu t   i t   s h o u l d   be  q u i t e   c l e a r  

t h a t   t h e   e m b o d i m e n t   can  be  m o d i f i e d   in  many  d i f f e r e n t   w a y s  

w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n .   T h u s ,   i t   may  be  s a t i s f a c -  

t o r y   w i t h   a  s i n g l e   g r i p p i n g   f i n g e r   11  and  a  f l a n g e   p o r t i o n  

c o r r e s p o n d i n g   to  t h e   f l a n g e   10  on  e i t h e r   s i d e   of  t h e   g r i p p i n g  

f i n g e r .   In  c e r t a i n   c a s e s   t he   f l a n g e   10  and  t h e   t a b   17  may  b e  

p e r m i t t e d   to  l i e   in  s u b s t a n t i a l l y   t h e   same  p l a n e ,   t he   web  16 

b e i n g   l e f t   o u t .   As  an  a l t e r n a t i v e ,   t h e   t a b   16  can   e x t e n d   s u b -  

s t a n t i a l l y   a t   a  r i g h t   a n g l e   to  t h e   p l a t e   10  f o r   c o n n e c t i o n   t o  

an  end  s u r f a c e   on  t h e   f i x t u r e   6,  e . g .   when  t h e   end  s u r f a c e   i s  

to  be  c o n t i g u o u s   to  a  w a l l .   F u r t h e r   m o d i f i c a t i o n s   w i l l   b e  

e a s i l y   u n d e r s t o o d   by  one  s k i l l e d   in  t h e   a r t .  

S a l i e n t   a d v a n t a g e s   of  t he   i n v e n t i v e   f a s t e n i n g   d e v i c e  

a r e   t h a t   i t   can  be  v e r y   e a s i l y   and  q u i c k l y   f i x e d   to  c o n v e n t -  

i o n a l   s u s p e n d e d   c e i l i n g   s t r u c t u r e s   and  t h e r e   a l s o   a l l o w   r a p i d  



and   s i m p l e   f i x i n g   of  o b j e c t s   s u c h   as  l i g h t i n g   f i x t u r e s   to  t h e  

d e v i c e s ,   t h a t   t h e   f a s t e n i n g   d e v i c e   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   and  t h e   f i x t u r e   c an   be  v e r y   e a s i l y   f i t t e d   and  r e -  

m o v e d   f o r   p o s s i b l e   f a u l t s   in  t h e   f i x t u r e ,   or  i f   t h e   f i x t u r e  

i s   to   be  m o v e d ,   t h a t   t h e   f a s t e n i n g   d e v i c e   a f f o r d s   a  g r e a t  

d e g r e e   of  f r e e d o m   in   r e s p e c t   of  t h e   p l a c e   of  s u s p e n s i o n   f o r  

t h e   o b j e c t   on  t h e   s u s p e n d e d   c e i l i n g ,   and  t h a t   t h e   f a s t e n i n g  

d e v i c e   a f f o r d s   a  s t a b l e   and  s e c u r e   s u s p e n s i o n   of  t h e   o b j e c t  

e . g .   a  l i g h t i n g   f i x t u r e .  

As  w i l l   be  s e e n   f r o m   F i g s .   2,  3  and  4  t he   f i n g e r s   11 

a r e   p r e f e r a b l y   a r r a n g e d   to   e x t e n d   in  t h e   a r e a   b e t w e e n   t h e  

p l a n e s   of  b o t h   e d g e   p o r t i o n s   1 0 , 1 7 ,   so  t h a t   t h e   f l a t   r e a r  

s i d e   of  t h e   f i x t u r e   6  can   be  b r o u g h t   i n t o   p l a n a r   e n g a g e m e n t  

a g a i n s t   t h e   f a s t e n i n g   t a b   17  w i t h o u t   o b s t r u c t i o n   f r o m   t h e  

f i n g e r s   1 1 .  

The  f a s t e n i n g   d e v i c e   1  may  be  r e g a r d e d   as  f o r m e d   f rom  a  

p i e c e   of  p l a t e   w i t h   two  g e n e r a l l y   p a r a l l e l   e d g e s ,   w h i c h   f o r m  

t h e   f r e e   e n d s   of  t h e   p l a t e s   1 0 , 1 7 .   The  p l a t e s   1 0 , 1 7   a r e   n o r -  

m a l l y   f l a t   and  can   f o r m   an  a n g l e   of  1800  to  e a c h   o t h e r ,   a s  

i l l u s t r a t e d   in   F i g .   4,  or   9 0 ° ,   as  d i s c u s s e d   a b o v e ,   or  b e l o w  

0° ,   i f   t h e   p l a t e s   1 0 , 1 7   and   web  16  t o g e t h e r   h a v e   a  g e n e r a l l y  

U - s h a p e d   c r o s s   s e c t i o n .   In  a l l   c a s e s ,   t h e   p l a t e s   may  be  r e -  

g a r d e d   as  e x t e n d i n g   away   f r o m   an  i m a g i n e d   c e n t r a l   l i n e   on  t h e  

p l a t e ,   s a i d   l i n e   b e i n g   g e n e r a l l y   p a r a l l e l   to  t h e   e d g e s   of  t h e  

p l a t e .  



1.  F a s t e n i n g   d e v i c e   f o r   c a r r y i n g   an  o b j e c t   s u c h   as  a  

l i g h t i n g   f i x t u r e   (6)   in  a  s u s p e n d e d   c e i l i n g   s t r u c t u r e   ( 2 - 5 )  

i n c l u d i n g   s e c t i o n s   (2)  f o r   c a r r y i n g   c e i l i n g   s l a b s   ( 5 ) ,   s a i d  

s e c t i o n s   (2)   i n c l u d i n g   a  h o r i z o n t a l   f l a n g e   ( 2 1 ) ,  

c h a r a c t e r i z e d   by  a  p l a t e   member   (1)  w i t h   a  f i r s t .   e d g e   p o r t i o n  

(10)   and  a t   l e a s t   one  g r i p p i n g   f i n g e r   (11 )   w h i c h   p r o j e c t s   i n  

t he   same  d i r e c t i o n   as  the   f i r s t   edge   p o r t i o n   ( 1 0 )   and  w h i c h  

is  s h a p e d   to   f o r m   a  c l a m p i n g   f i n g e r   ( 1 0 , 1 1 )   in  c o m b i n a t i o n  

w i t h   t he   f i r s t   e d g e   p o r t i o n ,   f o r   t h r u s t i n g   o n t o   t h e   h o r i z o n -  

t a l   f l a n g e   ( 2 1 )   of  t h e   s e c t i o n ,   s a i d   p l a t e   member   (1)   h a v i n g  

a  s e c o n d   edge   p o r t i o n   (17)   f o r m i n g   a  f a s t e n i n g   t a b   f o r   f i x i n g  

t he   o b j e c t .  

2.  F a s t e n i n g   d e v i c e   as  c l a i m e d   in  c l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   t he   f i r s t   and  t h e   s e c o n d   e d g e   p o r t i o n  

( 1 0 , 1 7 )   a r e   s u b s t a n t i a l l y   p a r a l l e l   and  m u t u a l l y   c o n n e c t e d   b y  

a  web  ( 1 6 ) ,   w h i c h   p l a c e s   t he   edge   p o r t i o n s   ( 1 0 , 1 7 )   in  s e p a r a -  

te   p l a n e s ,   t h e   web  (16)   h a v i n g   a  h e i g h t   s u c h   t h a t ,   in  t h e  

a s s e m b l e d   c o n d i t i o n   of  t he   f a s t e n i n g   d e v i c e ,   t h e   s e c o n d   e d g e  

p o r t i o n   ( 1 7 )   i s   p l a c e d   a t   a  l e v e l   u n d e r   t h e   f i r s t   e d g e   p o r t -  

ion   ( 1 0 ) ,   p r e f e r a b l y   a t   a  l e v e l   u n d e r   t he   l o w e r   s i d e   of  t h e  

c e i l i n g   s l a b s   ( 5 ) .  

3.  F a s t e n i n g   d e v i c e s   c l a i m e d   in  c l a i m   1  or  2 ,  

c h a r a c t e r i z e d   in   t h a t   t he   g r i p p i n g   f i n g e r   ( 1 1 )   i s   a d a p t e d   t o  

e n g a g e   a g a i n s t   t h e   u n d e r s i d e   of  t h e   f l a n g e   ( 2 1 )   of  t h e   h o r i -  

z o n t a l   s e c t i o n   in   t h e   a s s e m b l e d   s t a t e   of  t h e   f a s t e n i n g  

d e v i c e .  

4.  F a s t e n i n g   d e v i c e   as  c l a i m e d   in  any   one  of  c l a i m s  

1 - 3 ,   c h a r a c t e r i z e d   in  t h a t   at   l e a s t   one  g r i p p i n g   t o n g u e   ( 1 4 )  

is   p u n c h e d   ou t   f r o m   t he   p l a n e   of  t h e   f i r s t   e d g e   p o r t i o n   ( 1 0 ) ,  

s a i d   g r i p p i n g   t o n g u e   (14)   b e i n g   d i r e c t e d   in  t h e   o p p o s i t e  

d i r e c t i o n   to  t h e   g r i p p i n g   f i n g e r   (11)   f o r   r e i n f o r c i n g   t h e  

g r i p   of  t h e   c l a m p i n g   f o r k   ( 1 0 , 1 1 )   a g a i n s t   t h e   h o r i z o n t a l  

f l a n g e   ( 2 1 ) .  



5.  F a s t e n i n g   d e v i c e   as  c l a i m e d   in  any  one  of  c l a i m s   1 - 4 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   g r i p p i n g   f i n g e r   (11)   h a s   a  f i r s t  

i n n e r   p a r t   ( 1 1 2 ) ,   s t a r t i n g   f r o m   t h e   p l a n e   of  t h e   f i r s t   e d g e  

p o r t i o n   (10 )   and  e x t e n d i n g   g e n e r a l l y   in  the   d i r e c t i o n   of  t h e  

web  ( 1 6 ) ,   a  s e c o n d   p a r t   ( 1 1 1 )   f o l l o w i n g   on  to   t h e   f i r s t   p a r t  

( 1 1 2 )   and   e x t e n d i n g   s u b s t a n t i a l l y   p a r a l l e l   to  t h e   p l a n e   o f  

t h e   f i r s t   edge   p o r t i o n   ( 1 0 ) ,   and  a  t h i r d   p a r t   ( 1 1 0 )   f o l l o w i n g  

on  t h e   s e c o n d   p a r t   ( 1 1 1 )   and   f o r m i n g   w i t h   t h e   f i r s t   e d g e  

p o r t i o n   (10 )   a  c u n e i f o r m   e n t r y   gap   to  t he   c l a m p i n g   f o r k ,   t h e  

d i s t a n c e   b e t w e e n   t h e   s e c o n d   p a r t   ( 1 1 1 )   of  t h e   g r i p p i n g   f i n g e r  

( 1 1 )   and  t he   f i r s t   e d g e   p o r t i o n   (10)   b e i n g   a d a p t e d   to  o f f e r  

c l a m p i n g   of  t h e   s e c t i o n   h o r i z o n t a l   f l a n g e   (21)   b e t w e e n   t h e m .  

6.  F a s t e n i n g   d e v i c e   as  c l a i m e d   in  any  one  of  c l a i m s  

1 - 5 ,   c h a r a c a t e r i z e d   in   t h a t   a  g r i p p i n g   f i n g e r   ( 1 1 )   i s  

a r r a n g e d   on  e i t h e r   s i d e   of  t h e   f i r s t   edge   p o r t i o n   ( 1 0 ) .  

7.  F a s t e n i n g   d e v i c e   as  c l a i m e d   in  any  one  of  c l a i m s  

1 - 6 ,   c h a r a c t e r i s e d   in   t h a t   t h e   f a s t e n i n g   d e v i c e   i s   f o r m e d   b y  

an  i n t e g r a l   m e t a l   p l a t e   ( 1 ) .  

8.  F a s t e n i n g   d e v i c e   as  c l a i m e d   in  any  one  of  c l a i m s  

1 - 7 ,   c h a r a c t e r i z e d   by  a  l e n g t h   of  h o s e   (12)   of  s y n t h e t i c  

p l a s t i c s   m a t e r i a l   b e i n g   t h r u s t   o v e r   t h e   g r i p p i n g   f i n g e r   ( 1 1 ) .  
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