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©  An  apparatus  for  attachment  to  supply  bins  which  pro- 
motes  positive  flow  of  particulate  material  therefrom  is 
provided  comprising  a  segmented  material  receiving  mem- 
ber  (12)  whose  lower  surface  (48)  lies  along  a  slight  slope 
with  respect  to  the  horizontal,  a  beaded  flexible  sleeve  (30) 
between  segments  (20,  40)  of  the  material  receiving  mem- 
ber,  a  gyrator  (60)  attached  to  the  lower  segment  (40),  and 
a  three-point,  forged  hanger  suspension  system  (42,  44,  46) 
connecting  the  upper  and  lower  segments  (20,  40).  The 
upper  segment  (20)  serves  as  a  mounting  ring  for  the  asso- 
ciated  supply  bin  (10).  The  lower  segment  (40)  includes  an  S2 
adjustable  baffle  (52)  for  a  bottom  discharge  opening  (50) 
and  a  side  discharge  opening  (70)  with  an  adjustable  gate 
(72).  The  gyrator  (60)  may  have  a  motor  speed  controller  so 
as  to  permit  vibratory  thrust  variation  and,  thus,  variation  in 
material  feed  rate.  A  continuous  external  reinforcing  ring 
(45)  surrounds  the  lower  segment  (40)  of  the  material  receiv- 
ing  member  (12)  to  provide  strength  under  vibration. 
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The  p r e s e n t   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   to   s t o r a g e  

b i n s ,   and  more   p a r t i c u l a r l y   to  an  i m p r o v e d   b i n   a c t i v a t o r  

f o r   v i b r a t o r y   a t t a c h m e n t   a t   t h e   b o t t o m   of  a  s t o r a g e  

b i n   so  as  to   i n d u c e   and  c o n t r o l   t h e   f l o w   of  m a t e r i a l  

t h e r e f r o m .  

In  t h e   h a n d l i n g   of   p o w d e r e d ,   g r a n u l a r ,   p u l v e r i z e d ,  

or   s i m i l a r   m a t e r i a l s ,   a  common  p r o b l e m   a r i s e s   when  f e e d i n g  

s u c h   m a t e r i a l   f r o m   o v e r h e a d   s u p p l y   b i n s :   t h e   m a t e r i a l  

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

t h e   s u p p l y   b i n   and   " b r i d g e s "   o v e r   t h e   d i s c h a r g e   o p e n i n g .  

T h i s   r e d u c e s   f l o w   of   m a t e r i a l   f r om  t h e   s u p p l y   b i n   a n d  

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

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

by  a  t e c h n i q u e   c a l l e d   " b i n   a c t i v a t i o n " .   D e v i c e s   of   t h i s  

t y p e   a r e   shown  in  U.S .   P a t e n t s   3 , 0 7 8 , 0 1 5 ;   3 , 1 5 1 , 7 8 2 ;  

3 , 1 7 3 , 5 8 3 ;   3 , 2 6 1 , 5 0 8 ;   and  3 , 8 5 3 , 2 4 7 .  

W h i l e   t h e s e   p r i o r   d e v i c e s   h a v e   b e e n   e f f e c t i v e   i n  

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

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

t h e   u se   of   c o m p l i c a t e d   and  e x p e n s i v e   m a c h i n e r y .   P r i o r  

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

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

b i n   a c t i v a t o r   to  t h e   s u p p l y   b i n .   H o w e v e r ,   f a c t o r y  

i n s t a l l a t i o n   and  a s s e m b l y   i s   p r e f e r r e d   as  much  as  p o s s i b l e  

so  as  to   m a i n t a i n   p r o d u c t   q u a l i t y   c o n t r o l   and  r e d u c e  

i n s t a l l a t i o n   c o s t s   and  t i m e .   An  o b j e c t   of   t h e   p r e s e n t  

i n v e n t i o n   i s   to  o v e r c o m e   t h e s e   d e f i c i e n c i e s   in   t h e   p r i o r  

a r t   and  p r o v i d e   a  s i m p l i f i e d   and  r e l i a b l e ,   l o w - c o s t   b i n  

a c t i v a t o r .  

An  o b j e c t   of   an  a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s  

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

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

m a t e r i a l   t h e r e f r o m .   A n o t h e r  o b j e c t   of   a n o t h e r   a s p e c t   o f  

t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e   an  i n e x p e n s i v e   a n d  

r e l i a b l e   b i n   a c t i v a t o r   w h i c h   may  be  e m p l o y e d   a l t e r n a t i v e l y  



as  a  v a r i a b l e   r a t e ,   c o n t r o l l e d   f e e d e r .   The  b i n  

a c t i v a t o r   i s   d e s i r a b l y   of  low  c o s t   and  h a s   s i m p l i f i e d  

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

r e l i a b l e   d i s c h a r g e   of   b u l k   m a t e r i a l s .  

A c c o r d i n g   to   one:  a s p e c t   of   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   an  a p p a r a t u s   f o r   p r o m o t i n g   a n d  

c o n t r o l l i n g   t h e   f l o w   of   m a t e r i a l   f r om  a  v e r t i c a l l y  

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

b o t t o m ,   s a i d   a p p a r a t u s   c o m p r i s i n g :  

a . s e g m e n t e d   m a t e r i a l   r e c e i v i n g   member   i n c l u d i n g  

an  u p p e r   s e g m e n t   and  a  l o w e r   s e g m e n t ,   s a i d   u p p e r   s e g m e n t  

h a v i n g   a  f l a n g e   means   t h e r e o n   a d a p t e d   to  be  s e c u r e d  

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

s a i d   s u p p l y   b i n ;  

a  f l e x i b l e   s l e e v e   c o n n e c t e d   b e t w e e n   s a i d   u p p e r  

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

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

p e r m i t t e d   to   l e a k   t h e r e f r o m   and  s u c h   t h a t   s a i d   l o w e r  

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

s a i d   u p p e r   s e g m e n t ;  

a  g y r a t o r   means   a t t a c h e d   to   s a i d   l o w e r   s e g m e n t   so  a s  

to   p r o v i d e   v i b r a t o r y   t h r u s t   t h e r e t o ;  

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

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

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

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

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

t r a n s m i s s i o n   of  v i b r a t i o n   f rom  s a i d   l o w e r   s e g m e n t   to   s a i d  

u p p e r   s e g m e n t ;  

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

s u r r o u n d s   and  o v e r l a y s   a  p o r t i o n   of   s a i d   l o w e r   s e g m e n t ;  

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

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

l o w e s t   p o r t i o n   a d j a c e n t   one  s i d e   of   s a i d   l o w e r   s e g m e n t ,  

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



s u r f a c e ,   and   an  a d j u s t a b l e   b a f f l e   o v e r   s a i d   l o w e r  

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

The  g y r a t o r   may  h a v e   a  m o t o r   s p e e d   c o n t r o l l e r  

so  as  to   p e r m i t   v i b r a t o r y   t h r u s t   v a r i a t i o n   and ,   t h u s ,  
v a r i a t i o n   in   m a t e r i a l   f e e d   r a t e .  

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

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

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

o p e n i n g   a t   i t s   b o t t o m ,   s a i d   a p p a r a t u s   c o m p r i s i n g :  

a  m a t e r i a l   r e c e i v i n g   member   d i s p o s e d   b e l o w   s a i d  

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

and  i n c l u d i n g   a  v i b r a t a b l e   p o r t i o n ;  

a  g y r a t o r   means   f o r  s e l e c t i v e l y   p r o v i d i n g   v i b r a t i o n a l  

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

means   to  s e a l i n g l y   s e c u r e   s a i d   m a t e r i a l   r e c e i v i n g  

m e m b e r - t o   s a i d   s u p p l y   b i n   and  p r e v e n t   t r a n s m i s s i o n   o f  

v i b r a t i o n   to  s a i d   s u p p l y   b i n   when  s a i d   v i b r a t o r y   p o r t i o n  

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

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

m e m b e r ,   h a v i n g   an  a d j u s t a b l e   b a f f l e   means   f o r   r e m o v i n g  

h e a d l o a d   and  m a t e r i a l   p a c k i n g ,   and  a  s i d e   d i s c h a r g e   m e a n s  

in  s a i d   m a t e r i a l   r e c e i v i n g   m e m b e r ,   h a v i n g   an  a d j u s t a b l e  

g a t e ,   s u c h   t h a t   s a i d   m a t e r i a l   r e c e i v i n g   member   may  b e  

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

m a t e r i a l   f e e d e r .  

In  t he   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  is   a  s i d e   e l e v a t i o n a l   v i e w   of   an  e m b o d i m e n t  

of   b i n   a c t i v a t o 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 ;  

F i g u r e   2  i s   a  top   v i e w   of  t h e   b i n   a c t i v a t o r   shown  i n  

F i g u r e   1;  a n d  

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

a c t i v a t o r   shown  in  F i g u r e   1  s h o w i n g   t h e   a d j u s t a b l e   g a t e   o f  

t h e   s i d e   d i s c h a r g e   o p e n i n g .  

The  e m b o d i m e n t   of  b i n   a c t i v a t o r   shown  in  t h e   d r a w i n g s  

c o m p r i s e s   a  s e g m e n t e d   m a t e r i a l   r e c e i v i n g   member   12  w h i c h  

is   a t t a c h a b l e   to  t h e   l o w e r   p o r t i o n   of  s u p p l y   b i n   10  b y  



means   of  m a t i n g   f l a n g e   14  and  f l a n g e   24  of   an  u p p e r  

s e g m e n t   20  of  t h e   m a t e r i a l   r e c e i v i n g   member   1 2 .  

T y p i c a l l y ,   m a t i n g   f l a n g e   14  may  be  s e c u r e d   to   s u p p l y  

b i n   12  w i t h o u t   damage   to  c o a t i n g s ,   p o l i s h e d   s u r f a c e s ,  

or   b i n   f i n i s h e s .   Many  c o n v e n t i o n a l   means   of   a t t a c h m e n t  

a r e   a v a i l a b l e   d e p e n d i n g   upon  t h e   s i z e ,   m a t e r i a l  

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

f e a t u r e s   of  s u p p l y   b i n   10.  M a t i n g   f l a n g e   14  and  f l a n g e  

24  may  be  p r o v i d e d   w i t h   d r i l l e d   h o l e s   16  w h i c h   p e r m i t  

s e c u r i n g   of   t h e s e   f l a n g e s   t o g e t h e r   by  b o l t s   or  r i v e t s .  

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

i n s t a l l a t i o n   to   s u p p l y   b i n s .   S e a l i n g   means   ( n o t   shown  i n  

t h e   f i g u r e s ) ,   s u c h   as  an  a n n u l a r   g a s k e t   or   s e a l a n t  

c o m p o u n d ,   a r e   p r o v i d e d   b e t w e e n   f l a n g e s   14  and  24  a n d  

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

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

A  f l e x i b l e ,   b e a d e d   s l e e v e   30  s e a l s   t h e   gap  b e t w e e n  

t h e   u p p e r   s e g m e n t   20,   w h i c h   s e r v e s   as  t h e   m o u n t i n g   r i n g ,  

and  l o w e r   s e g m e n t   40  of   m a t e r i a l   r e c e i v i n g   member   1 2 .  

S l e e v e   30  may,   f o r   e x a m p l e ,   be  f o r m e d   f rom  a  r e i n f o r c e d  

" N o r d e l "   e l a s t o m e r   or   o t h e r   m a t e r i a l s   w h i c h   p o s s e s s   h i g h  

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

t e m p e r a t u r e s ,   a c i d s ,   a l k a l i s ,   and  p r e s s u r e s .   The  e s s e n t i a l  

r e q u i r e m e n t s   f o r   s l e e v e   30  a r e   t h a t   i t   p r e v e n t   m a t e r i a l  

l e a k a g e   f rom  s u p p l y   b i n   10  and  m a t e r i a l   r e c e i v i n g   m e m b e r  

12  and  y e t   p r o v i d e   a  f l e x i b l e   j o i n t   f o r   u n r e s t r i c t e d  

m o v e m e n t   of  l o w e r   s e g m e n t   40  when  s u b j e c t   to   v i b r a t i o n .  

S l e e v e   30  i s   h e l d   in   p l a c e   by  c l a m p   b a n d s   32  and  3 4 .  

R a i s e d   e d g e s   may  be  p r o v i d e d   on  s l e e v e   30  to   p r e v e n t   i t  

f rom  s l i d i n g   or   s l i p p i n g   b e n e a t h   t h e s e   c l a m p   b a n d s .  

Lower   s e g m e n t   40  i s   s u p p o r t e d   on  u p p e r   s e g m e n t   20  b y  

means   of  t h r e e   e q u a l l y   s p a c e d   h a n g e r   means   42,   44,   a n d  

46  a b o u t   i t s   c i r c u m f e r e n c e .   Each   s u c h   h a n g e r   means   may  b e  

made  f rom  a  s i n g l e   p i e c e   of   f o r g e d   s t e e l   so  as  to   p r o v i d e  

p r o p e r   s u p p o r t   and  s a f e t y   a t   min imum  c o s t .   E l a s t o m e r i c  



b u s h i n g s   ( n o t   shown  in   t h e   f i g u r e s )   a r e  e m p l o y e d   w i t h  t h e  

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

l o w e r   s e g m e n t   40  f r o m   s u p p l y   b i n  1 0 .   P r i o r   a r t   b i n  

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

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

u s e .   The  u n i q u e ,   t h r e e - p o i n t   s u s p e n s i o n   s y s t e m   p r o v i d e s  

f o r   a  more   e f f i c i e n t   t r a n s m i s s i o n   of   v i b r a t i o n   t h r o u g h  

l o w e r   s e g m e n t   40  and  a  m o r e  e q u a l   d i s t r i b u t i o n   of  m a t e r i a l  

w e i g h t   t h e r e i n   t h a n   has   b e e n   f o u n d   i n   o t h e r   s u s p e n s i o n  

s y s t e m s   h a v i n g  f o u r   or   more   h a n g e r s .  

E l e c t r o m e c h a n i c a l   g y r a t o r   means   60  i s   s e c u r e d   t o  

l o w e r   s e g m e n t   40  and  s e r v e s   to   p r o v i d e   v i b r a t o r y   t h r u s t  

t h e r e t o .   S u i t a b l e   g y r a t o r   means   a r e   g e n e r a l l y   d e s c r i b e d  

in   U . S .   P a t e n t s   3 , 2 7 2 , 0 4 2 ;   3 , 2 7 7 , 7 3 2 ;   and  3 , 3 4 4 , 2 9 3 .  

G y r a t o r   means   60  f o r   s m a l l   b i n   a c t i v a t o r s   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   may  be  an  o i l   l u b r i c a t e d   m o t o r   c a p a b l e  

of   d e l i v e r i n g   1000  l b .   (4450   N)  t h r u s t   f o r c e s   c o n t i n u o u s l y  

f o r   l o n g   p e r i o d s   of   t i m e   (o f   t h e   o r d e r   of   2 0 , 0 0 0  h o u r s ) .  

Lower   s e g m e n t   40  h a s   a  l o w e r   s u r f a c e   48  i n c l i n e d  

s l i g h t l y   w i t h   r e s p e c t   to   t h e   h o r i z o n t a l .   The  u s e   of   a  

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

a p p a r a t u s   v o l u m e   as  w e l l   as  c a u s i n g  t h e   h o r i z o n t a l   t h r u s t  

e x e r t e d   by  g y r a t o r   means   60  t o   be  r e s o l v e d   i n t o   v e r t i c a l  

i m p u l s e s   e x t e n d i n g   f a r   up  i n t o   s u p p l y   b i n   10.  S i n c e  

s u r f a c e   48  i s   r e l a t i v e l y   f l a t ,   i t   s u p p o r t s   m a t e r i a l   f r o m  

s u p p l y   b i n   10  w i t h   s i g n i f i c a n t l y   l e s s   p a c k i n g   a n d  b r i d g i n g  

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

d i s c h a r g e r s .   The  v e r t i c a l   i m p u l s e s   d e f l e c t i n g   up  f r o m  

s u r f a c e   48  s e r v e   to   b r e a k   up  or   p r e v e n t   w h a t   l i t t l e  

b r i d g i n g   does   o c c u r .  

B o t t o m   d i s c h a r g e   o p e n i n g   50  i s  p r o v i d e d   a d j a c e n t  

t h e  l o w e s t   p o r t i o n s   of   l o w e r   s u r f a c e   48.  S i n c e   s u r f a c e   48  

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

l o w e r   s e g m e n t   40.  B o t t o m   d i s c h a r g e   o p e n i n g   50  i s ,   t h u s ,  

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



r e c e i v i n g   member   12.  As  m a t e r i a l   f l o w s   t h r o u g h   o p e n i n g  

50  f rom  s u p p l y   b i n   10,   t h i s   o f f - c e n t r e   a l i g n m e n t   i s   l e s s  

l i k e l y   to   r e s u l t   in  b r i d g i n g .   An  a d j u s t a b l e   b a f f l e   52  i s  

p r o v i d e d   in  c o n j u n c t i o n   w i t h   d i s c h a r g e   o p e n i n g   50  so  as  t o  

r e m o v e   h e a d l o a d   f rom  t h a t   o u t l e t   and   p r e v e n t   m a t e r i a l  

p a c k i n g   w h i c h   w o u l d   c l o g   d i s c h a r g e   o p e n i n g   50.  B a f f l e  

h e i g h t   may  be  a d j u s t a b l y   s e t   to   h a n d l e   d i f f e r e n t   m a t e r i a l s  

or  m a t e r i a l   g r a d e s .  

A  s i d e   d i s c h a r g e   o p e n i n g   70  w i t h   an  a d j u s t a b l e   g a t e  

72  may  a l s o   be  p r o v i d e d   i n   l o w e r   s e g m e n t   40  so  as  to   p e r m i t  

a l t e r n a t i v e   u se   of   t h e   b i n   a c t i v a t o r   as  a  v a r i a b l e   r a t e  

d i s c h a r g e r / f e e d e r .   In  c o m b i n a t i o n   w i t h   t h e   s h a l l o w   s l o p e  

of   s u r f a c e   48,  s i d e   o p e n i n g   70  p r o d u c e s   a l m o s t   i n s t a n t  

c e s s a t i o n   of  m a t e r i a l   f l o w  w h e n   g y r a t o r   means   60  i s   t u r n e d  

o f f   s i n c e   w i t h o u t   v i b r a t i o n ,   t h e   m a t e r i a l   w i l l   q u i c k l y   c a k e .  

T h i s   f e a t u r e   e l i m i n a t e s   t h e   n e e d   f o r   a d d i t i o n a l   s h u t   o f f  

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

o p e r a t i o n s .   T h i s   v a r i a b l e   r a t e   f e a t u r e   may  be  e n h a n c e d  

by  t h e   i n c l u s i o n   of   m o t o r   s p e e d   c o n t r o l l e r   62  f o r   g y r a t o r  

m e a n s   60  to   p r o v i d e   v a r i a b l e   t h r u s t .   When  t h e   b i n   a c t i v a t o r  

i s   u s e d   as  a  s i d e   o p e n i n g   d i s c h a r g e r ,   b a f f l e   52  or   e x t e r n a l  

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

b o t t o m   d i s c h a r g e   o p e n i n g   5 0 .  

U n l i k e   e a r l i e r   b i n   a c t i v a t o r s ,   w h i c h   r e q u i r e d  

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

e x t e r n a l   r e i n f o r c i n g   r i n g   45  s u r r o u n d s   and  o v e r l a y s   t h e  

u p p e r   p o r t i o n   of   l o w e r   s e g m e n t   40  f o r   s t r e n g t h   u n d e r   v i b r a -  

t i o n .   T h i s   r e i n f o r c i n g   r i n g   i s   w e l d e d   or   s e c u r e d   by  o t h e r  

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

40.  The  s e g m e n t e d   a s s e m b l y   may  be  r e a d i l y   p r e a s s e m b l e d  

a t   t h e   f a c t o r y   so  as  t o   e n s u r e   p r o p e r   h a n g e r   a l i g n m e n t  

and   r e d u c e   i n s t a l l a t i o n   c o s t s   and  t i m e .   P r i o r   b i n  

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

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

e r e d   f rom  m i s a l i g n m e n t   p r o b l e m s .  



As  t h e   r e f e r e n c e s   c i t e d   a b o v e   d i s c u s s   t h e   o p e r a t i o n  

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

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

f o l l o w .   S e g m e n t e d   m a t e r i a l   r e c e i v i n g   member   12  s u p p o r t s  

m a t e r i a l   f r o m   s u p p l y   b i n   10  on  s u r f a c e   48.  G y r a t o r  

m e a n s   60  s u p p l i e s  h o r i z o n t a l   t h r u s t s   t o   l o w e r   s e g m e n t   4 0  

so  as  t o   v i b r a t e   t h a t   p o r t i o n   of   t h e   b i n   a c t i v a t o r ,  

b u t   n o t   s u p p l y   b i n   12.  M a t e r i a l   in   l o w e r   s e g m e n t   40  i s  

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

e i t h e r   o p e n i n g s   50  or   70  or   b o t h .  



1.  An  a p p a r a t u s   f o r   p r o m o t i n g   and  c o n t r o l l i n g   t h e   f l o w  

of  m a t e r i a l   f rom  a  v e r t i c a l l y   e x t e n d i n g   s u p p l y   b i n   h a v i n g  

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

c o m p r i s i n g :  

a  s e g m e n t e d   m a t e r i a l   r e c e i v i n g   member   i n c l u d i n g   a n  

u p p e r   s e g m e n t   and  a  l o w e r   s e g m e n t ,   s a i d   u p p e r   s e g m e n t  

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

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

s a i d   s u p p l y   b i n ;  

a  f l e x i b l e   s l e e v e   c o n n e c t e d   b e t w e e n   s a i d   u p p e r  

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

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

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

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

s a i d   u p p e r   s e g m e n t ;  

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

t o   p r o v i d e   v i b r a t o r y   t h r u s t   t h e r e t o ;  

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

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

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

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

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

m i s s i o n   of  v i b r a t i o n   f rom  s a i d   l o w e r   s e g m e n t   to   s a i d   u p p e r  

s e g m e n t ;  

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

and  o v e r l a y s   a  p o r t i o n   of   s a i d   l o w e r   s e g m e n t ;  

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

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

p o r t i o n   a d j a c e n t   one  s i d e   of   s a i d   l o w e r   s e g m e n t ,   a  d i s c h a r g e  

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

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

o p e n i n g   so  as  to   r e m o v e   h e a d l o a d   and  t h u s   p r e v e n t   s a i d  

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



2.  An  a p p a r a t u s   a c c o r d i n g   t o   c l a i m   1,  w h e r e i n   a  s e a l i n g  

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

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

s a i d   g y r a t o r   m e a n s .  

3.  An  a p p a r a t u s   f o r   p r o m o t i n g   and  c o n t r o l l i n g   t h e   f l o w  

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

a t   i t s   b o t t o m ,   s a i d   a p p a r a t u s   c o m p r i s i n g :  

a  m a t e r i a l   r e c e i v i n g   member   d i s p o s e d   b e l o w   s a i d  

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

i n c l u d i n g   a  v i b r a t a b l e   p o r t i o n ;  

a  g y r a t o r   means   f o r   s e l e c t i v e l y   p r o v i d i n g   v i b r a t i o n a l  

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

means   t o   s e a l i n g l y   s e c u r e   s a i d   m a t e r i a l   r e c e i v i n g  

member   t o   s a i d   s u p p l y   b i n   and  p r e v e n t   t r a n s m i s s i o n   o f  

v i b r a t i o n   to   s a i d   s u p p l y   b i n   when   s a i d   v i b r a t o r y   p o r t i o n  

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

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

m e m b e r ,   h a v i n g   an  a d j u s t a b l e   b a f f l e   means   f o r   r e m o v i n g  

h e a d l o a d   and  m a t e r i a l   p a c k i n g ,   and  a  s i d e   d i s c h a r g e   m e a n s  

in   s a i d   m a t e r i a l   r e c e i v i n g   m e m b e r ,   h a v i n g   an  a d j u s t a b l e  

g a t e ,   s u c h   t h a t   s a i d   m a t e r i a l   r e c e i v i n g   memebr   may  b e  

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

m a t e r i a l   f e e d e r .  

4.  An  a p p a r a t u s   a c c o r d i n g   t o   c l a i m   3,  w h e r e i n   s a i d   l o w e r  

d i s c h a r g e   o p e n i n g   and  s a i d   s i d e   d i s c h a r g e   means   a r e   b o t h  

d i s p o s e d   in   s a i d   v i b r a t a b l e   p o r t i o n .  
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