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©  Waveguide  hanger. 

A  hanger  (10)  for  attaching  a  length  of  waveguide  (15)  of 
elliptical  cross-section  to  a  crossbar  (30)  on  an  antenna  tower 
(12)  comprises  a  resiliently  yieldable  and  generally  U-shaped 
clip  adapted  to  be  slipped  into  straddling  relation  with  the 
waveguide  (15)  and  simultaneously  inserted  into  a  hole  in 
the  crossbar  (30)  with  a  snap  fit. 



T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   t o   a  h a n g e r   a n d ,  

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

of   w a v e g u i d e   of  t h e   t y p e   u s e d ,   f o r   e x a m p l e ,   as  a  

t r a n s m i s s i o n   l i n e   in   a  m i c r o w a v e   a n t e n n a   s y s t e m .  

The  i n v e n t i o n   h a s   more   s p e c i f i c   r e f e r e n c e   t o  

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

e x t e n d i n g   f rom  t r a n s m i t t i n g   or  r e c e i v i n g   e q u i p m e n t   in  a n  

e q u i p m e n t   s h e l t e r   to   an  a n t e n n a   m o u n t e d   on  a  t a l l   t o w e r .  

A  l a r g e   n u m b e r   of  h a n g e r s   i s   r e q u i r e d   t o   s u p p o r t   t h e  

w a v e g u i d e   b e n e a t h   a  h o r i z o n t a l   w a v e g u i d e   b r i d g e  

e x t e n d i n g   b e t w e e n   t h e   s h e l t e r   and  t h e   b a s e   of   t h e   t o w e r  

and  to   s u p p o r t   t h e   w a v e g u i d e   on  t h e   t o w e r   as  t h e   w a v e -  

g u i d e   e x t e n d s   u p w a r d l y   to   t h e   a n t e n n a .   An  e v e n   l a r g e r  

n u m b e r   of   h a n g e r s   i s   r e q u i r e d   in  t h o s e   i n s t a n c e s   w h e r e  

s e p a r a t e   w a v e g u i d e s   e x t e n d   to   s e v e r a l   a n t e n n a s   on  a  

s i n g l e   t o w e r .  

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

a  g e n e r a l l y   U - s h a p e d   c l i p   or  c l amp   a d a p t e d   to   be  a t t a c h e d  

to   a  s u p p o r t   member   on  t h e   b r i d g e   or  t h e   t o w e r   by  a  b o l t  

e x t e n d i n g   t h r o u g h   a  h o l e   in  t he   s u p p o r t   member   and  h e l d  

in  p l a c e   by  a  n u t   and  l o c k   w a s h e r .   A f t e r   t h e   h a n g e r s  

h a v e   b e e n   a t t a c h e d   to   t h e   s u p p o r t   m e m b e r s ,   t h e   w a v e g u i d e  

i s   s t r u n g   a l o n g   t h e   b r i d g e   and  up  t h e   t o w e r   and  i s  

c l a m p e d   b e t w e e n   t h e   l e g s   of  each   U - s h a p e d   h a n g e r   b y  

t i g h t e n i n g   a  c l a m p i n g   s c r e w   w h i c h   e x t e n d s   b e t w e e n   t h e  

l e g s .   A  c o n s i d e r a b l e   a m o u n t   of  i n s t a l l a t i o n   t i m e   i s  

r e q u i r e d ,   f i r s t   to   a t t a c h   t h e   l a r g e   n u m b e r   of   h a n g e r s   t o  

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

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

a u x i l i a r y   h a r d w a r e   ( i . e .   s c r e w s ,   b o l t s ,   n u t s   and  w a s h e r s )  

i s   r e q u i r e d   a l o n g   w i t h   t h e   h a n g e r s   t h e m s e l v e s .  

The  g e n e r a l   aim  of  t h e   p r e s e n t   i n v e n t i o n   i s   t o  



p r o v i d e   a  new  and  i m p r o v e d   w a v e g u i d e   h a n g e r   w h i c h   m a y  

be  a t t a c h e d   to   t h e   s u p p o r t   member   and  c l a m p e d   to   t h e  

w a v e g u i d e   in   a  f a s t e r   and  e a s i e r   m a n n e r   t h a n   p r i o r  

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

r e q u i r i n g   any  a u x i l i a r y   h a r d w a r e   and  w i t h o u t   r e q u i r i n g  

t h e   u s e   of   t o o l s .  

A  r e l a t e d   o b j e c t   of  the   i n v e n t i o n   i s   to  p r o v i d e   a  w a v e -  

g u i d e   h a n g e r  w h i c h   may  be  s i m p l y   s n a p p e d   i n t o   an  i n s t a l l e d  

p o s i t i o n   on  t h e   s u p p o r t   member  a n d ,   as  an  i n c i d e n t  

t h e r e t o ,   a u t o m a t i c a l l y   c l a m p s   t h e   w a v e g u i d e   in  s u c h   a  

m a n n e r   as  to   s e c u r e l y   h o l d   t h e   w a v e g u i d e   w i t h o u t  

d e f o r m i n g   and  d e g r a d i n g   the   w a v e g u i d e .  

A  more   d e t a i l e d   o b j e c t   i s   to   a c h i e v e   t h e   f o r e g o i n g  

by  p r o v i d i n g   a  h a n g e r   in  t h e   fo rm  of  a  r e s i l i e n t l y  

y i e l d a b l e   and  g e n e r a l l y   U - s h a p e d   c l i p   a d a p t e d   to   b e  

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

s i m u l t a n e o u s l y   a s s e m b l e d   w i t h   t h e   s u p p o r t   member   w i t h   a  

s n a p   f i t .  

The  i n v e n t i o n   a l s o   r e s i d e s   in   t h e   n o v e l   c o n s t r u c t i o n  

of  t h e   h a n g e r   p e r m i t t i n g   t he   h a n g e r   to   be  t u r n e d   to   a  

p o s i t i o n   to   a c c o m m o d a t e   t he   w a v e g u i d e   d u r i n g   i n s t a l l a t i o n  

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

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s  

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

a  s u p p o r t   member   c h a r a c t e r i s e d   in   t h a t   s a i d   h a n g e r  

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

a r e   i n t e r c o n n e c t e d   a t   t h e i r   o u t e r   e n d s   by  a  b r i d g e  

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

a n o t h e r   f r o m   r e s p e c t i v e   r e l a x e d   p o s i t i o n s   and  to   s p r i n g  

back   t o w a r d   s a i d   r e l a x e d   p o s i t i o n s ,   s a i d   l e g s   b e i n g  

c a p a b l e   of   b e i n g   f l e x e d   a p a r t   as  an  i n c i d e n t   to   t h e  

U - s h a p e d   s t r i p   b e i n g   moved  l e n g t h w i s e   i n t o   s t r a d d l i n g  



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

t o w a r d   one  a n o t h e r   and  e m b r a c i n g   s a i d   w a v e g u i d e ,   t h e  

i n n e r   end  p o r t i o n s   of  s a i d   l e g s   t e r m i n a t i n g   in  a  p a i r  

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

a n o t h e r   as  an  i n c i d e n t   to   b e i n g   i n s e r t e d   i n t o   a n  

o p e n i n g   in   s a i d   s u p p o r t   member  and  t h e r e a f t e r   s p r i n g i n g  

a p a r t   i n t o   e n g a g e m e n t   w i t h   t h e   e d g e   of  s a i d   o p e n i n g .  

T h e s e   and  o t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h e  

i n v e n t i o n   w i l l   b e c o m e   more  a p p a r e n t   f rom  t h e   f o l l o w i n g  

d e t a i l e d   d e s c r i p t i o n   when  t a k e n   in  c o n j u n c t i o n   w i t h   t h e  

a c c o m p a n y i n g   d r a w i n g s .  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  t y p i c a l  

m i c r o w a v e   a n t e n n a   s y s t e m   e q u i p p e d   w i t h   new  and  i m p r o v e d  

h a n g e r s   i n c o r p o r a t i n g   t h e   u n i q u e   f e a t u r e s   of  t h e   p r e s e n t  

i n v e n t i o n ;  

F i g u r e   2  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  h a n g e r  

j u s t   p r i o r   to   b e i n g   s l i p p e d   o v e r   t h e   w a v e g u i d e ;  

F i g u r e   3  i s   a  t o p   p l a n   v i ew   of  t h e   h a n g e r   s h o w n  

in  F i g u r e   2 ;  

F i g u r e   4  i s   an  end  v iew  of  t h e   i n n e r   end  of   t h e  

h a n g e r   as  t a k e n   a l o n g   t h e   l i n e   4-4  of  F i g u r e   3 ;  

F i g u r e   5  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  t h e   h a n g e r  

i l l u s t r a t e d   in   F i g u r e   3  and  s h o w i n g   t h e   h a n g e r   in   a n  

i n s t a l l e d   p o s i t i o n ;  

F i g u r e   6  i s   an  e l e v a t i o n a l   v i e w   l o o k i n g   i n t o   t h e  

r i g h t - h a n d   s i d e   of   t h e   s t r u c t u r e   shown  in  F i g u r e   5 ;  

F i g u r e   7  i s   a  f r a g m e n t a r y   c r o s s - s e c t i o n   t a k e n  

s u b s t a n t i a l l y   a l o n g   t h e   l i n e   7-7  of  F i g u r e   5;  a n d  

F i g u r e   8  i s   an  e n l a r g e d   f r a g m e n t a r y   c r o s s - s e c t i o n  

t a k e n   s u b s t a n t i a l l y   a l o n g   the   l i n e   7-7  of  F i g u r e   5 .  



For   p u r p o s e s   of  i l l u s t r a t i o n ,   t h e   h a n g e r   10  of   t h e  

i n v e n t i o n   i s   shown  in  the   d r a w i n g s   in  c o n j u n c t i o n   w i t h   a  

m i c r o w a v e   a n t e n n a   s y s t e m   u s e d   f o r   t e l e c o m m u n i c a t i o n s .  

In  g e n e r a l ,   t he   s y s t e m   c o m p r i s e s   one  or  more  m i c r o w a v e  

a n t e n n a s   11  m o u n t e d   on  a  t o w e r   12  w h i c h   may  h a v e   a  h e i g h t  

in  t h e   n e i g h b o u r h o o d   of  750  f e e t .  ' A   s i g n a l   t r a n s m i s s i o n  

l i n e   15  i s   c o n n e c t e d   to  e a c h   a n t e n n a   and  e x t e n d s  

d o w n w a r d l y   a l o n g   the   t o w e r .   Near   t he   b a s e   of  t h e   t o w e r ,  

t he   t r a n s m i s s i o n   l i n e   e x t e n d s   h o r i z o n t a l l y   b e n e a t h   a  

w a v e g u i d e   b r i d g e   16  to  a  s h e l t e r   17  w h i c h   h o u s e s   t r a n s -  

m i t t i n g   a n d / o r   r e c e i v i n g   e q u i p m e n t .   In  some  i n s t a l l -  

a t i o n s ,   t h e   b r i d g e   a l s o   may  be  s e v e r a l   f e e t   l o n g .  

In  t he   p r e s e n t   i n s t a n c e ,   t h e   s i g n a l   t r a n s m i s s i o n  

l i n e   15  i s   an  e l l i p t i c a l   w a v e g u i d e   of  t he   t y p e   s o l d   b y  

the   a s s i g n e e   of  t he   p r e s e n t   i n v e n t i o n   u n d e r   t h e   T r a d e  

Mark  HELIAX.  The  w a v e g u i d e   15  c o m p r i s e s   c o r r u g a t e d  

c o p p e r   t u b i n g   18  ( F i g u r e   2)  f o r m e d   w i t h   an  e l l i p t i c a l  

c r o s s - s e c t i o n   and  p r o t e c t e d   by  a  p o l y e t h y l e n e   j a c k e t   1 9 .  

H a n g e r s   10  a r e   u sed   to   a t t a c h   t he   e l l i p t i c a l  

w a v e g u i d e   15  to  s u p p o r t   m e m b e r s   of  c r o s s b a r s   20  ( F i g u r e s  

1  and  5)  on  t he   t o w e r   12  a t   a  maximum  of  f o u r   f o o t  

i n t e r v a l s   and  w i t h   the   l o n g e r   a x i s   of  t he   e l l i p s e  

e x t e n d i n g   p e r p e n d i c u l a r   to  t h e   c r o s s b a r s .   In  a d d i t i o n ,  

t he   h a n g e r s   a r e   u s e d   to  a t t a c h   t h e   w a v e g u i d e   a t   a p p r o x -  

i m a t e l y   t h e   same  i n t e r v a l s   to   h o r i z o n t a l   s u p p o r t   m e m b e r s  

21  b e n e a t h   the   b r i d g e   16.  T h u s ,   a  l a r g e   number   of  h a n g e r s  

m u s t   be  i n s t a l l e d   to  s u p p o r t   t h e   w a v e g u i d e   a l o n g   i t s  

e n t i r e   l e n g t h .   A  s y s t e m   w i t h   a  t a l l   t o w e r   and  s e v e r a l  

a n t e n n a s   may  r e q u i r e   s e v e r a l   h u n d r e d   h a n g e r s .  

The  p r e s e n t   i n v e n t i o n   c o n t e m p l a t e s   t he   p r o v i s i o n  

of  a  r e l a t i v e l y   s i m p l e   and  l o w - c o s t   h a n g e r   10  w h i c h   m a y  

be  a t t a c h e d   q u i c k l y   and  e a s i l y   to   t he   s u p p o r t   member   20  

or  21  w i t h   a  s i m p l e   s n a p - i n   a c t i o n   and  w i t h o u t   n e e d   o f  

t o o l s   or  a u x i l i a r y   f a s t e n e r s .   As  an  i n c i d e n t   to   b e i n g  

s n a p p e d   in   p l a c e ,   t he   h a n g e r   moves   i n t o   s t r a d d l i n g  



r e l a t i o n   w i t h   t he   w a v e g u i d e   15  and  t h e n   c l a m p s   t h e  

w a v e g u i d e   in  such   a  m a n n e r   as  to  h o l d   the   w a v e g u i d e   i n  

p l a c e   w i t h o u t   d e f o r m i n g   t he   w a v e g u i d e   and  d e g r a d i n g   t h e  

e l e c t r i c a l   c h a r a c t e r i s t i c s   t h e r e o f .   Thus ,   b o t h  

a t t a c h m e n t   of  t he   h a n g e r   and  c l a m p i n g   of  t he   w a v e g u i d e  

may  be  a c c o m p l i s h e d   w i t h   a  s i m p l e   o n e - s t e p   o p e r a t i o n   s o  

as  to   s i g n i f i c a n t l y   r e d u c e   t h e   i n s t a l l a t i o n   t ime   and  t o  

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

i n s t a l l a t i o n   of  t he   h a n g e r s   and  w a v e g u i d e   of  e a c h   t o w e r .  

The  h a n g e r   10  w h i c h   has   b e e n   i l l u s t r a t e d   in  d e t a i l  

in  F i g u r e s   2  to  8  i s   a  h a n g e r   w h i c h   is  used   to  a t t a c h   t h e  

w a v e g u i d e   15  to  a  c r o s s b a r   20  of  t he   t ower   12  and  t h u s  

the   h a n g e r   has  been   shown  as  e x t e n d i n g   h o r i z o n t a l l y  

o u t w a r d l y   f rom  the   c r o s s b a r .   I d e n t i c a l   h a n g e r s   a r e   u s e d  

to  a t t a c h   the   w a v e g u i d e   to   t he   s u p p o r t   members   21  on  t h e  

b r i d g e   b u t ,   in  s u c h   a  c a s e ,   t he   h a n g e r s   e x t e n d   u p w a r d l y  

f rom  the   s u p p o r t   m e m b e r s .   For  p u r p o s e s   of  c o n v e n i e n c e ,  

d i r e c t i o n - i n d i c a t i n g   t e r m s   s u c h   as  u p p e r ,   l o w e r ,  

h o r i z o n t a l   and  v e r t i c a l   w i l l   be  u sed   in  d e s c r i b i n g   t h e  

h o r i z o n t a l l y   e x t e n d i n g   h a n g e r   of  F i g u r e s   2  to  8  and  i t  

s h o u l d   be  u n d e r s t o o d   t h a t   t he   v e r t i c a l l y   e x t e n d i n g   h a n g e r s  

a r e   d i f f e r e n t   o n l y   as  a  m a t t e r   of  o r i e n t a t i o n .  

In  t he   p r e s e n t   i n s t a n c e ,   t he   h a n g e r   10  is   made  f r o m  

a  s i n g l e   s t r i p   of  r e s i l i e n t l y   y i e l d a b l e   m a t e r i a l ;  

p r e f e r a b l y   s t a i n l e s s   s t e e l   h a v i n g   a  t h i c k n e s s   of  a b o u t  

. 0 3 5 " .   The  s t r i p   i s   b e n t   g e n e r a l l y   in  the   s h a p e   of  a  U 

so  as  to  form  two  t r a n s v e r s e l y   s p a c e d   and  h o r i z o n t a l l y  

e x t e n d i n g   l e g s   25  and  to  fo rm  a  b r i d g e   26  e x t e n d i n g  

b e t w e e n   t he   o u t e r   end  p o r t i o n s   of  the   l e g s .   Each   l e g  

is   c u r v e d   or  bowed  i n t o   a  c o n v e x - c o n c a v e   s h a p e .   T h e  

o p p o s i n g   i n b o a r d   s i d e s   of  t he   two  l e g s   a re   c o n c a v e   a n d  

c o r r e s p o n d   g e n e r a l l y   in  s h a p e   to  t he   l o n g e r   s i d e s   of  t h e  

e l l i p s e   d e f i n e d   by  the   o u t e r   p e r i p h e r y   of  the  w a v e g u i d e  

15.  Four   i n w a r d l y   p r o j e c t i n g   and  g e n e r a l l y   V - s h a p e d  

t e e t h   28  ( F i g u r e s   3,  5  and  8)  a r e   f o r m e d   on  the   i n b o a r d  

s i d e   of  e a c h   l eg   by  i n w a r d l y   d e p r e s s i n g   the   o u t b o a r d  

s i d e   of  t he   l e g .   The  t e e t h   a r e   l o c a t e d   a d j a c e n t   t h e  



c o r n e r   p o r t i o n s   of  t he   l eg   and  t e n d   to  b i t e   i n t o   t h e  

p o l y e t h y l e n e   j a c k e t   19  of  t he   w a v e g u i d e   in  t he   i n s t a l l e d  

p o s i t i o n   of  t he   h a n g e r   ( s e e   F i g s .   7  and  8 ) .   T h u s ,   t h e  

t e e t h   p r o m o t e   s e c u r e   g r i p p i n g   of  the   w a v e g u i d e   by  t h e  

l e g s   2 5 .  

The  b r i d g e   26  of  t he   p r e s e n t   h a n g e r   10  i s   f l a t   a n d  

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

the   l e g s   25.  By  v i r t u e   of  t h e   b r i d g e   and  the   r e s i l i e n c y  

of  t h e   l e g s ,   t he   l e g s   may  f l e x   t r a n s v e r s e l y   a p a r t   a n d  

f l e x   t r a n s v e r s e l y   t o w a r d   one  a n o t h e r   f rom  u n s t r e s s e d   o r  

r e l a x e d   p o s i t i o n s   l o c a t e d   b e t w e e n   the   s p r e a d   and  c o n t r a c t e d  

p o s i t i o n s .   When  t he   s p r e a d i n g   or  c o n t r a c t i n g   f o r c e   i s  

r e m o v e d ,   the   l e g s   s p r i n g   back   t o w a r d   the   r e l a x e d   p o s i t i o n s .  

As  shown  in  F i g s .   5  to   7,  t he   i n n e r   end  p o r t i o n   o f  

the   h a n g e r   10  i s   a d a p t e d   to   be  s n a p p e d   i n t o   a  c i r c u l a r  

h o l e   30  of  p r e d e t e r m i n e d   d i a m e t e r   f o r m e d   t h r o u g h   t h e  

c r o s s b a r   20.  For  t h i s   p u r p o s e ,   f i n g e r - l i k e   p r o n g s   3 1  

a r e   f o r m e d   i n t e g r a l l y   w i t h   and  p r o j e c t   i n w a r d l y   f rom  t h e  

i n n e r   end  p o r t i o n s   of  t he   l e g s   25  midway  b e t w e e n   t h e  

u p p e r   and  l o w e r   e d g e s   t h e r e o f .   Each  p r o n g   is  g e n e r a l l y  

s e m i - c i r c u l a r   in  r a d i a l   c r o s s - s e c t i o n   and  i t s   o u t b o a r d  

s i d e   i s   c u r v e d   on  s u b s t a n t i a l l y   t he   same  r a d i u s   as  t h e  

h o l e   30.  The  o u t e r   end  p o r t i o n s   of  the   p r o n g s   a r e  

t a p e r e d   i n w a r d l y   as  i n d i c a t e d   a t   32  to  f a c i l i t a t e   i n i t i a l  

i n s e r t i o n   of  t h e   p r o n g s   i n t o   t he   h o l e   30.  A  s t i f f e n i n g  

g u s s e t   33  ( F i g s .   3  and  5)  e x t e n d s   h o r i z o n t a l l y   a c r o s s   t h e  

j u n c t i o n   b e t w e e n   t he   o u t e r   end  of  e ach   leg  and  t h e   i n n e r  

end  p o r t i o n   of  t he   r e s p e c t i v e   p r o n g   to  h e l p   keep   t he   p r o n g  
f r o m   f l e x i n g   or  b e n d i n g   r e l a t i v e   to  t he   l e g .  

T r a n s v e r s e l y   e x t e n d i n g   d e t e n t s   35  a re   f o r m e d   o n  

t he   o u t b o a r d   s i d e s   of  t h e   p r o n g s   31  to  h o l d   the   p r o n g s  

a g a i n s t   r e m o v a l   f rom  the   h o l e   30  once   the  p r o n g s   have   b e e n  

i n s e r t e d   in  t he   h o l e .   Each  d e t e n t   is  a  s h e a r - f o r m e d  

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

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

i n c l i n e d   s u r f a c e .  

The  h a n g e r   10  i s   c o m p l e t e d   by  f e e t   37  ( F i g s .   2  to   4) 



w h i c h   e n g a g e   t h e   o u t e r   s i d e   of  the   c r o s s b a r   20  t o  

r e s t r i c t   t u r n i n g   of  t he   h a n g e r   once   t h e   h a n g e r   has  b e e n  

i n s t a l l e d .   Two  f e e t   a r e   f o r m e d   on  t h e   o u t e r   end  o f  

e a c h   l e g   25  by  b e n d i n g   the   o u t e r   end  p o r t i o n   of  the   l e g  

t r a n s v e r s e l y   i n t o   a  c u r v e d   s h a p e ,   t h e   f e e t   on  each   l e g  

e x t e n d i n g   t r a n s v e r s e l y   away  f rom  t h e   f e e t   on  the   o t h e r  

l e g .   The  f e e t   37  of  each   l eg   25  a r e   s p a c e d   above   a n d  

b e l o w   t h e   p r o n g   31  of  t he   l eg   so  t h a t   s l o t s   38  a p p e a r  
b e t w e e n   the   f e e t   and  the   p r o n g   when  t h e   h a n g e r   is   v i e w e d  

in  s i d e   e l e v a t i o n   as  in  F i g .   5 .  

When  t he   s p r i n g   m e t a l   of  the   h a n g e r   10  is  in  a  

n o r m a l   r e l a x e d   c o n d i t i o n   as  shown  in  F i g s .   3  and  4,  t h e  

two  p r o n g s   31  a r e   s p a c e d   t r a n s v e r s e l y   f r o m   one  a n o t h e r   b y  

a  d i s t a n c e   c o n s i d e r a b l y   g r e a t e r   t h a n   t h e   d i a m e t e r   of  t h e  

h o l e   30  in  t he   c r o s s b a r   20  bu t   s o m e w h a t   l e s s   t h a n   t h e  

d i a m e t e r   a l o n g   t h e   m i n o r   a x i s   of  t he   e l l i p s e   d e f i n e d   b y  

t he   w a v e g u i d e   15.  In  a d d i t i o n ,   t he   maximum  t r a n s v e r s e  

d i m e n s i o n   b e t w e e n   the   i n b o a r d   s i d e s   of  t h e   l e g s   25  i s  

s o m e w h a t   g r e a t e r   t h a n   the   m ino r   d i a m e t e r   of  the   w a v e g u i d e .  

I n s t a l l a t i o n   of  t h e   h a n g e r   10  t a k e s   p l a c e   i n i t i a l l y  

w h i l e   the   h a n g e r   i s   r e l a x e d .   Such  i n s t a l l a t i o n   i s  

e f f e c t e d   by  m o v i n g   the   h a n g e r   h o r i z o n t a l l y   and  i n w a r d l y  

t o w a r d   the   w a v e g u i d e   15  in  a  d i r e c t i o n   e x t e n d i n g   p a r a l l e l  

to  t he   m a j o r   a x i s   of  t he   w a v e g u i d e   ( s e e   F i g .   2 ) .   O n c e  

the   p r o n g s   31  s t a r t   e n g a g i n g   the   w a v e g u i d e ,   t he   w a v e g u i d e  

cams  a g a i n s t   t he   p r o n g s   and  c a u s e s   t he   p r o n g s   and  t h e  

l e g s   25  to  s p r e a d   so  t h a t   the   p r o n g s   may  s l i p   p a s t   t h e  

m i n o r   a x i s   d i a m e t e r   of  the   w a v e g u i d e .   A f t e r   b e i n g   m o v e d  

p a s t   the   w a v e g u i d e ,   the   p r o n g s   s p r i n g   back   to  t h e i r   n o r m a l  

p o s i t i o n .  

As  the   l e g s   25  a r e   s l i p p e d   i n t o   f u l l   s t r a d d l i n g  

r e l a t i o n   w i t h   t h e   w a v e g u i d e   15,  t he   l e g s   a r e   m a n u a l l y  

s q u e e z e d   t o g e t h e r   to  c l o s e   the   p r o n g s   31  to   an  e f f e c t i v e  

d i a m e t e r   a p p r o x i m a t i n g   the   d i a m e t e r   of  t he   h o l e   30  a n d  

a l l o w   i n s e r t i o n   of  the   p r o n g s   i n t o   t h e   h o l e .   D u r i n g   s u c h  

i n s e r t i o n ,   b o t h   t he   t a p e r e d   s u r f a c e s   32  of  t he   p r o n g s   a n d  



t he   i n c l i n e d   s u r f a c e s   of  t he   d e t e n t s   35  may  cam  a g a i n s t  

the   edge   of  t h e   h o l e   to  s q u e e z e   the   p r o n g s   t o w a r d   o n e  

a n o t h e r   as  t h e y   p a s s   i n t o   the   h o l e .   Once  t he   d e t e n t s  

c l e a r   the   i n n e r   s i d e   of  the   c r o s s b a r   20,   t he   s q u e e z i n g  

p r e s s u r e   on  t h e   l e g s   25  is  r e l a x e d   to   a l l o w   t he   p r o n g s  
31  to   s p r e a d   a g a i n s t   t h e   r e s i l i e n c y   of  t h e   m a t e r i a l   u n t i l  

the   s p r e a d i n g   i s   s t o p p e d   by  e n g a g e m e n t   of  t h e   a r c u a t e  

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

of  t he   h o l e .  

In  t he   i n s t a l l e d   p o s i t i o n   of  t h e   h a n g e r   10,  t h e  

s h o u l d e r s   of  t he   d e t e n t s   35  e n g a g e   the   i n n e r   s u r f a c e   o f  

t he   c r o s s b a r   20  a d j a c e n t   the   h o l e   30  and  p r e v e n t   t h e  

p r o n g s   f rom  b e i n g   w i t h d r a w n   from  t he   h o l e   ( s e e   F i g .   7 ) .  

In  a d d i t i o n ,   t h e   p r o n g s   a re   v i r t u a l l y   l o c k e d   in  t he   h o l e  

as  a  r e s u l t   of   t h e   w a v e g u i d e   15  a c t i n g   as  a  wedge  a n d  

camming   a g a i n s t   t h e   i n n e r   end  p o r t i o n s   of   t h e   l e g s   25  t o  

f o r c e   t he   p r o n g s   to   s p r e a d   and  t h e r e b y   keep   t h e   d e t e n t s  

in  e n g a g e m e n t   w i t h   t h e   i n n e r   s i d e   of  t h e   c r o s s b a r .   I n w a r d  

s h i f t i n g   of  t h e   h a n g e r   is   p r e v e n t e d   by  v i r t u e   of  t he   f o u r  

f e e t   37  e n g a g i n g   t h e   o u t e r   s i d e   of  t h e   c r o s s b a r   20.  I n  

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

e i t h e r   u p w a r d l y   and  d o w n w a r d l y   or  f rom  s i d e - t o - s i d e .   I t  

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

r o t a t i n g   a b o u t   t h e   a x i s   of  the   h o l e   30  p r i o r   to   t he   t i m e  

t he   p r o n g s   31  f u l l y   e n t e r   t he   h o l e   and  t h u s ,   d u r i n g   t h e  

i n s t a l l a t i o n ,   t h e   h a n g e r   may  be  t u r n e d   as  n e c e s s a r y   t o  

a c c o m m o d a t e   any  d e v i a t i o n   in  the   o r i e n t a t i o n   of  t h e  

w a v e g u i d e .  

Once  t h e   h a n g e r   10  is  f u l l y   i n s t a l l e d ,   t he   l e g s   25 

c l o s e l y   e m b r a c e   and  g r i p   the   w a v e g u i d e   15  to   p r e v e n t   a n y  

s h i f t i n g   of  t h e   w a v e g u i d e   in  the   h a n g e r   ( s e e   F i g .   7 ) .  

The  g r i p p i n g   i s   e n h a n c e d   by  the   t e e t h   28.   A l t h o u g h   t h e  

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

t he   c l a m p i n g   f o r c e   i s   no t   s u f f i c i e n t l y   g r e a t   to  d e f o r m  

the   w a v e g u i d e   and  d e g r a d e   i t s   e l e c t r i c a l   c h a r a c t e r i s t i c s .  

From  t h e   f o r e g o i n g ,   i t   w i l l   be  a p p a r e n t   t h a t   t h e  

p r e s e n t   i n v e n t i o n   b r i n g s   to  the   a r t   a  new  and  s i m p l i f i e d  



h a n g e r   10  w h i c h   may  be  i n s t a l l e d   on  t h e   w a v e g u i d e   15  

a n d ,   a t   the   same  t i m e ,   a t t a c h e d   to   t h e   c r o s s b a r   20  ( o r  

t h e   s u p p o r t   member  2 1 ) .   The  o n e - s t e p   i n s t a l l a t i o n  

may  be  e f f e c t e d   w i t h o u t   the   use  of  t o o l s   or  f a s t e n e r s  

and  r e s u l t s   in  a  s i g n i f i c a n t   s a v i n g   of   t ime   d u r i n g   t h e  

i n s t a l l a t i o n   of  a  l a r g e   number   of  h a n g e r s .   M o r e o v e r ,  

t h e   c l a m p i n g   f o r c e   wh ich   is   e x e r t e d   on  t h e   w a v e g u i d e   i s  

p r e d e t e r m i n e d   by  t he   h a n g e r   i t s e l f   and  t h u s   t h e r e   is   n o  

d a n g e r   of  t he   i n s t a l l e r   u n d e r t i g h t e n i n g   or  o v e r t i g h t e n i n g  

c l a m p i n g   s c r e w s .  



1.  A  h a n g e r   f o r   a t t a c h i n g   a  l e n g t h   of  w a v e g u i d e   to  a  

s u p p o r t   member  c h a r a c t e r i s e d   in  t h a t   s a i d   h a n g e r   ( 1 0 )  

c o m p r i s e s   a  g e n e r a l l y   U - s h a p e d   s t r i p   t h e   l e g s   (25)  o f  

w h i c h   a r e   i n t e r c o n n e c t e d   a t   t h e i r   o u t e r   e n d s   by  a  b r i d g e  

(26)  w h i c h   s u p p o r t s   s a i d   l e g s   (25)  to   f l e x   a p a r t   a n d  

t o w a r d   one  a n o t h e r   f rom  r e s p e c t i v e   r e l a x e d   p o s i t i o n s   a n d  

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

(25)  b e i n g   c a p a b l e   of  b e i n g   f l e x e d   a p a r t   as  an  i n c i d e n t  

to   t h e   U - s h a p e d   s t r i p   b e i n g   moved  l e n g t h w i s e   i n t o  

s t r a d d l i n g   r e l a t i o n   w i t h   a  s a i d   w a v e g u i d e   (15)  and  t h e r e -  

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

w a v e g u i d e   ( 1 5 ) ,   t h e   i n n e r   end  p o r t i o n s   of  s a i d   l e g s   ( 2 5 )  

t e r m i n a t i n g   in  a  p a i r   of  p r o n g s   (31)  w h i c h   a r e   c a p a b l e   o f  

b e i n g   f l e x e d   t o w a r d   one  a n o t h e r   as  an  i n c i d e n t   to  b e i n g  

i n s e r t e d   i n t o   an  o p e n i n g   in  s a i d   s u p p o r t   member   and  t h e r e -  

a f t e r   s p r i n g i n g   a p a r t   i n t o   e n g a g e m e n t   w i t h   t h e   edge  o f  

s a i d   o p e n i n g .  

2.  A  h a n g e r   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 s e d   in  t h a t  

t h e   o u t b o a r d   s i d e s   of   s a i d   p r o n g s   (31)  c a r r y   d e t e n t s   ( 3 5 )  

p r o j e c t i n g   t h e r e f r o m   to  r e s t r i c t   o u t w a r d   r e m o v a l   of  s a i d  

p r o n g s   (31)  f rom  s a i d   s u p p o r t   member   o p e n i n g .  

3.  A  h a n g e r   as  c l a i m e d   in  c l a i m   2,  c h a r a c t e r i s e d   in  t h a t  

s a i d   d e t e n t s   (35)  a r e   f o r m e d   w i t h   i n c l i n e d   s u r f a c e s   w h i c h  

cam  a g a i n s t   t h e   edge   p o r t i o n   of  s a i d   o p e n i n g   and  f o r c e  

s a i d   p r o n g s   (31)  t o w a r d   one  a n o t h e r   as  s a i d   p r o n g s   a r e  
i n s e r t e d   i n t o   s a i d   o p e n i n g ,   s a i d   d e t e n t s   (35)  h a v i n g  

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

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

s a i d   s u p p o r t   member   when  s a i d   p r o n g s   (31)  s p r i n g   a p a r t .  

4.  A  h a n g e r   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   in   t h a t   a b u t m e n t   f e e t   (37)  e x t e n d   t r a n s -  

v e r s e l y   away  f rom  one  a n o t h e r   f rom  t h e   i n n e r   end  p o r t i o n s  

of   s a i d   l e g s   ( 2 5 ) ,   s a i d   f e e t   (37)  b e i n g   e n g a g e a b l e   w i t h  

t h e   o u t e r   s u r f a c e   of  s a i d   s u p p o r t   member   a d j a c e n t   s a i d  



o p e n i n g .  

5.  A  h a n g e r   as  c l a i m e d   in  c l a i m   4,  c h a r a c t e r i s e d   in  t h a t  

s a i d   a b u t m e n t   f e e t   (37)  i n c l u d e   a  p a i r   of  f e e t   (37)  o n  

e a c h   l e g   (25)  and  l o c a t e d   on  o p p o s i t e   s i d e s   o f  t h e   p r o n g  

(31)  on  s u c h   l e g   ( 2 5 ) .  

6.  A  h a n g e r   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   in  t h a t   t h e   i n n e r   end  p o r t i o n s   (32)  of  s a i d  

p r o n g s   (31)  a r e   t a p e r e d   i n w a r d l y   to   f a c i l i t a t e   i n s e r t i o n  

of  s a i d   p r o n g s   (31)  i n t o   s a i d   o p e n i n g .  

7.  A  h a n g e r   as  c l a i m e d   in  c l a i m   6,  c h a r a c t e r i s e d   in  t h a t  

s a i d   o p e n i n g   (30)  i s   c i r c u l a r   and  e a c h   of  s a i d   p r o n g s   ( 3 1 )  

has   an  a r c u a t e   o u t b o a r d   o u t e r   s i d e   c u r v e d   on  s u b s t a n t i a l l y  

t h e   same  r a d i u s   as  s a i d   o p e n i n g   ( 3 0 ) .  

8.  A  s i n g l e - p i e c e   h a n g e r   f o r   a t t a c h i n g   a  l e n g t h   of  w a v e -  

g u i d e   of  s u b s t a n t i a l l y   e l l i p t i c a l   t r a n s v e r s e   c r o s s - s e c t i o n  

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

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

c h a r a c t e r i s e d   in  t h a t   s a i d   h a n g e r   (10)  c o m p r i s e s   a  s i n g l e  

s t r i p   of   r e s i l i e n t l y   y i e l d a b l e   m e t a l   b e n t   g e n e r a l l y   i n t o  

t h e   s h a p e   of  a  U  so  as  to  form  f i r s t   and  s e c o n d   t r a n s -  

v e r s e l y   s p a c e d   l e g s   (25)  e a c h   h a v i n g   i n n e r   and  o u t e r   e n d  

p o r t i o n s   and  a l s o   to  form  a  b r i d g e   (26)  e x t e n d i n g   b e t w e e n  

and  i n t e r c o n n e c t i n g   the   o u t e r   end  p o r t i o n s   of  s a i d   l e g s  

( 2 5 ) ,   t h e   r e s i l i e n c y   of  s a i d   s t r i p   p e r m i t t i n g   s a i d   l e g s  
(25)  to   f l e x   t r a n s v e r s e l y   a p a r t   and  to   f l e x   t r a n s v e r s e l y  
t o w a r d   one  a n o t h e r   from  r e l a x e d   p o s i t i o n s   and  c a u s i n g   s a i d  

l e g s   (25)  to   s p r i n g   back   t o w a r d   s a i d   r e l a x e d   p o s i t i o n s ,  

s a i d   l e g s   (25)  b e i n g   f l e x e d   a p a r t   as  an  i n c i d e n t   to   b e i n g  

s l i p p e d   i n w a r d l y   o n t o   s a i d   w a v e g u i d e   (15)  and  t h e r e a f t e r  

s p r i n g i n g   i n t o   s t r a d d l i n g   r e l a t i o n   w i t h   t h e   w a v e g u i d e   ( 1 5 ) ,  
t h e   i n b o a r d   s i d e s   of  s a i d   l e g s   (25)  b e i n g   c o n c a v e   a n d  

c o r r e s p o n d i n g   s u b s t a n t i a l l y   in  s h a p e   to   t h e   l o n g   s i d e s   o f  
t h e   e l l i p s e   d e f i n e d   by  the   o u t e r   p e r i p h e r y   of  t h e   w a v e g u i d e  



(15)  w h e r e b y   t he   l e g s   (25)  c l o s e l y   e m b r a c e   t h e   w a v e g u i d e  

(15)  when  t h e   l e g s   (25)  a r e   in  s t r a d d l i n g   r e l a t i o n   w i t h  

t he   w a v e g u i d e   ( 1 5 ) ,   a  p a i r   of  t r a n s v e r s e l y   s p a c e d   p r o n g s  

(31)  p r o j e c t i n g   i n w a r d l y   f rom  t h e   i n n e r   end  p o r t i o n s   o f  

s a i d   l e g s   ( 2 5 ) ,   e a c h   of  s a i d   p r o n g s   (31)  h a v i n g   an  a r c u a t e  

o u t b o a r d   s i d e   c u r v e d   on  s u b s t a n t i a l l y   t h e   same  r a d i u s   a s  

s a i d   h o l e ,   s a i d   p r o n g s   (31)  b e i n g   f l e x e d   t o w a r d   o n e  

a n o t h e r   as  an  i n c i d e n t   to   b e i n g   i n s e r t e d   i n t o   s a i d   h o l e  

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

t h e   e d g e   of  t he   h o l e ,   t r a n s v e r s e l y   p r o j e c t i n g   d e t e n t s   ( 3 5 )  

on  t h e   o u t b o a r d   s i d e s   of  s a i d   p r o n g s   (31)  and  e n g a g e a b l e  

w i t h   t h e   i n n e r   s i d e   of  s a i d   s u p p o r t   member   (21)  a d j a c e n t  

t h e   e d g e   of  s a i d   h o l e   to   r e s t r i c t   o u t w a r d   r e m o v a l   of  s a i d  

p r o n g s   (31)  f rom  s a i d   h o l e ,   and  o p p o s i t e l y   e x t e n d i n g   f e e t  

(37)  on  t h e   i n n e r   end  p o r t i o n s   of  s a i d   l e g s   (25)  a n d  

e n g a g e a b l e   w i t h   t he   o u t e r   s i d e   of   s a i d   s u p p o r t   member   ( 2 1 )  

to  r e s t r i c t   t u r n i n g   of  s a i d   h a n g e r   ( 1 0 ) .  

9.  The  c o m b i n a t i o n   of  a  s u p p o r t   member   (20)  h a v i n g   a n  

o p e n i n g   ( 3 0 ) ,   a  l e n g t h   of  w a v e g u i d e   ( 1 5 ) ,   and  a  h a n g e r   ( 1 0 )  

f o r   a t t a c h i n g   s a i d   w a v e g u i d e   (15)  to  s a i d   s u p p o r t   member   ( 2 0 ) ,  

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

(10)  i s   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m .  

10.  The  c o m b i n a t i o n   as  c l a i m e d   in   c l a i m   8,  c h a r a c t e r i s e d  

in  t h a t   t h e   i n b o a r d   s i d e s   of  s a i d   l e g s   (25)  a r e   c o n c a v e  

and  c o r r e s p o n d   s u b s t a n t i a l l y   in   s h a p e   to   t h e   l o n g   s i d e s   o f  

an  e l l i p s e   d e f i n e d   by  t he   o u t e r   p e r i p h e r y   of   s a i d   w a v e g u i d e  

( 1 5 ) .  
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