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m  

An  improved  apparatus  for  loading  coke  ovens  arranged 
n  parallel  row  gangs  and  provided  with  loading  mouths, 
having: 
a)  a  portal  shaped  welded  and  bolted  bearing  structure  (2) 
provided  with  two-wheel  (3,3')  driving  carriages  (1),  one  said 
wheel  (3)  being  a  driving  wheel; 
o)  loading  hoppers  (4)  of  number  corresponding  to  that  of 
the  oven  loading  mouths  (11)  and  provided  with  a  loading 
shutter  element  (7); 
c)  vertically  movable  oleodynamically  driven  loading  fun- 
nels  (9),  each  said  loading  funnel  (9)  being  located  atthe  lower 
portion  of  each  said  hopper  (4),  and  being  provided  with  an 
pleodumemically  dri  ven  closure  ballvalve (12)  and  with  a  ring 
10)  suta'd  tighth,  engage against the correspond. 

gtube (15). located at the 
side  we  ocr  pro'sa  doss  a t  t h e  s i d e  t h e r e  o f  
theremic  the  coke    discharged,  said  briage  connecting  tube 

(16)  being  effective  to  be  vertically  moved  by  means  of  an automatic  type  of  hydraulic  driving  means,  and  effective  to 
connect  a  mouth  (17)  of  the  oven  to  be  loaded,  as  suitably formed  at  the  coke  discharging  side,  to  a  like  mouth  (18) 
formed  in  the  adjacent  oven,  this  latter  being  preferably  in  an advanced  distilling  step,  and 
e)  electric  and  hydrodynamic  devices,  for  automatically  car- 
rying  out  the  overall  loading  cycle,  and  a  photoelectric  cell 
device  for  automatically  aligning  said  hoppers  with  the  cor- 
responding  loading  mouths. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  i m p r o v e d   m a c h i n e  

f o r   l o a d i n g   coke   o v e n s .  

More  s p e c i f i c a l l y ,   t he   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e d .  

a p p a r a t u s   e f f e c t i v e   to  c a r r y   o u t   t he   l o a d i n g   of  c o k e  

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

c o n t e n t s   up  to  15%,  u n d e r   e x t r e m e l y   s a f e   c o n d i t i o n s  

w i t h   r e s p e c t   to  the   e n v i r o m e n t a l   p r o t e c t i o n .  

As  i t   i s   k n o w n ,   in   t h e   i n d u s t r i a l   s y s t e m s ,   t he   c o k e  

o v e n s   a r e   a r r a n g e d   a c c o r d i n g   to  p a r a l l e l   rows  and  f o r  

l o a d i n g   s a i d   o v e n s   sea   c o a l   l o a d i n g   a p p a r a t u s e s   a r e  

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

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

m o u n t e d   on  a  r a i l   m o v a b l e   c a r r i a g e .   S a i d   h o p p e r s   a r e  

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

m o u t h s ,   and  upon   r e m o v i n g ,   e i t h e r   a u t o m a t i c a l l y   or  n o t ,  

t h e   i n d i v i d u a l   p l u s   e l e m e n t   f r o m   t h e   oven   m o u t h s   a n d  

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

in   o r d e r   to  f o r m   a  c o n t i n u o u s   p a t h   b e t w e e n   the   h o p p e r  

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

or  any   s u i t a b l e   s y s t e m s ,   i n t o   t he   i n s i d e   of  t he   o v e n  

a t   a  v e r y   h i g h   s p e e d   and  in   a  c o n t i n u o u s   e v e n   m a n n e r .  

The  ma in   d r a w b a c k s   i n v o l v e d   in   t he   coke   oven   l o a d i n g  

o p e r a t i o n s   by  the   known  l o a d i n g   a p p a r a t u s e s ,   c o n s i s t  

of   t he   h i g h   a t m o s p h e r i c   p o l l u t i o n   and  bad  w o r k i n g   c o n -  

d i t i o n s   due  to  the   r e l e a s i n g   of   g a s e s   and  p o w d e r s  

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



In  f a c t   t h e   c o a l ,   w h i c h   i s   q u i c k l y   i n t r o d u c e d   in   t h e  

h e a t e d   o v e n ,   c a u s e s   a  d i s p l a c e m e n t   of  an  e q u i v a l e n t  

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

e x i t i n g ,   a l s o   e n t r a i n s   a  some  a m o u n t   of   c o a l   p o w d e r .  

F u r t h e r m o r e ,   t h e   i n t r o d u c e d   c o a l ,   upon   c o n t a c t i n g   t h e  

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

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

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

p o w d e r .  

S e v e r a l   m e t h o d s   h a v e   b e e n   s t u d i e d   and  t e s t e d   in   o r d e r   t o  

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

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

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

r e s u l t s .  

T h u s ,   f o r   e x a m p l e ,   a  m e t h o d   has   b e e n   t e s t e d   c o n s i s t i n g  

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

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

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

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

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

n e b u l i z e d   w a t e r   y e t ,   t h e   f u m e s   and  a s h e s   o r i g i n a t e d  

by  s a i d   b u r n i n g   s t e p .  

T h i s   m e t h o d ,   h o w e v e r ,   has   t h e   d r a w b a c k   t h a t ,   u n d e r   d e -  

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

f o r m s   w h i c h ,   by  e x p l o d i n g   may  damage   t h e   s y s t e m   a n d ,  

in  any   way ,   c o n s t i t u t e s   a  d a n g e r   f o r   t h e   l o a d i n g  

o p e r a t o r s .  



M o r e o v e r ,   t h e   t r e a t i n g   by  w a t e r   c a u s e s   a c i d   l i q u i d  

s u s p e n s i o n s   to  f o r m   b e c a u s e   of   t he   p r e s e n c e   of   s u l p h u r  

d i o x i d e   in   t h e   d i s c h a r g i n g   f u m e s ;   t h e s e   a q u e o u s   a c i d  

s u s p e n s i o n s   c o r r o d e   t h e   s y s t e m   s t r u c t u r e s   t h e y   i n -  

e v i t a b l y   c o n t a c t .  

A n o t h e r   known  m e t h o d   w h i c h   has   had  a  c e r t a i n   p r a c t i c a l  

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

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

g a s e s   and  p o w d e r s   d i r e c t l y   f r o m   t he   b a r r e l ,   by  m e a n s  

of   s u c k i n g .   T h i s   s u c k i n g   i s   o b t a i n e d   by  s u p e r - h e a t e d  

s t e a m   i n j e c t e d   a t   a  p r e s s u r e   of   1 2 - 1 4   a t e   by  m e a n s  

of   a  b a r r e l   c o n n e c t e d   i n j e c t o r .  

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

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

p r e s s u r e s   in   a l l   t h e  o v e n s ,   a d j a c e n t   to   t h a t   b e i n g  

l o a d e d   and  in  t h e   b a r r e l .  I n   f a c t ,   due  to   an  a n o m a l o u s  

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

s t e a m   i n j e c t i o n ,   g a s e s  l e a k  f r o m   t h e   s o - c a l l e d   " w e a k  

p o i n t s "   of   a l l   t he   o t h e r   o v e n s   o f   t h e   g a n g ,   in  t h e  

d i f f e r e n t   d i s t i l l a t i o n   s t a g e s .  

T h i s   p r o b l e m   is   p a r t i c u l a r l y   f e l t   in  t he   c a s e   of  p r e -  

e x i s t i n g   coke   oven   g a n g s ,   w h e r e   t h e   a u x i l i a r y   s y s t e m s  

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

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

t h e   d o o r s   and  e v o l v e m c n t   c o l u m n s   a r e   r a t h e r   p o o r .  

A c c o r d i n g l y ,   in   t he   e x i s t i n g   o v e n   g a n g s ,   t h e   a t m o s p h e r i  

p o l l u t i o n ,   by  g a s e s   or  p o w d e r s   d u r i n g   t h e   l o a d i n g  

o p e r a t i o n s ,   n e g a t i v e l y   a f f e c t   t he   w o r k i n g   e n v i r o n m e n t  



of  t he   l o a d i n g   o p e r a t o r s .  

T h u s ,   t he   m a i n   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   t o  

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

coke   o v e n s ,   w h i c h   p e r m i t s   to  s o l v e   t h e  a t m o s p h e r i c  

p o l l u t i o n   p r o b l e m ,   e s p e c i a l l y   in   t h e   c a s e   of   p r e - e x i s t i r x  

o v e n s .   T h i s   o b j e c t   i s   a c h i e v e d   by  an  i m p r o v e d   a p p a r a t u s  

f o r   l o a d i n g   coke   o v e n s ,   as  a r r a n g e d   in   p a r a l l e l   r o w s  

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

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

p r o v i d e d   w i t h   t w o - w h e e l   d r i v i n g   c a r r i a g e s ,   one  s a i d  

w h e e l   b e i n g   a  d r i v i n g   w h e e l ;  

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

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

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

c)  l o a d i n g   f u n n e l s   s a i d   l o a d i n g   f u n n e l s   b e i n g   e f f e c t i v e  

to  be  v e r t i c a l l y   moved  by  o l e o d y n a m i c   d r i v i n g  

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

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

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

and  a  r i n g   e f f e c t i v e   to  f i t   and  t i g h t l y   e n g a g e  

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

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

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

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

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

to  c o n n e c t   a  m o u t h   of  t h e  o v e n   to  be  l o a d e d ,   a s  

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



to  a  l i k e   m o u t h   f o r m e d   a t   t h e   a d j a c e n t   o v e n ,   p r e -  

f e r a b l y   in  an  a d v a n c e d   d i s t i l l a t i n g   s t e p ;  

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

m a t i c a l l y   c a r r y i n g   o u t   t he   l o a d i n g   o p e r a t i o n   c o m p l e t e  

c y c l e ,   s u c h   as  m a g n e t i c   d e v i c e s   f o r   r a i s i n g   the   o v e n -  

mou th   c o v e r s ,   m o v i n g   the   a p p a r a t u s   a t   an  a d j u s t a b l e  

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

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

r i g h t s ,   e m e r g e n c y   and  s a f e t y   s y s t e m s ,   an  i n f r a r e d  

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

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

s y s t e m   f o r   a u t o m a t i c a l l y   c a r r y i n g   o u t   a l l   the   p o s -  
s i b l e   d e s i r e d   p r o c e s s   s e q u e n c e s ,   and  so  o n .  

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

l o c a t e d   on  the   ma in   f l o o r   of   t he   b e a r i n g   or  c a r r y i n g  

s t r u c t u r e .   S a i d   d r i v i n g   cab   p r e f e r a b l y   e x t e n d s   a l l  

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

a  p r e s s u r i z i n g   s y s t e m   e f f e c t i v e   to  p r e v e n t   p o w d e r   f r o m  

e n t e r i n g ,   and  an  a i r   c o n d i t i o n i n g   s y s t e m .  

D u r i n g   the   o v e r a l l   l o a d i n g   s t e p ,   c a r r i e d   o u t   by  t h e  

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

e v o l v e d   g a s e s   t o w a r d s   t he   u p r i g h t s   i s   f a c i l i t a t e d   by  a  

n e g a t i v e   p r e s s u r e   c o n d i t i o n ,   as  t h a t   o c c u r r i n g   in  t h e  

t o p   p o r t i o n   of  t he   two  o v e n s ,   and  by  t he   c o n n e c t i o n  

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

The  a f o r e s a i d   n e g a t i v e   p r e s s u r e   c o n d i t i o n   may  be  o b -  

t a i n e d   by  a  f l u i d   i n j e c t i n g   d e v i c e ,   w h i c h   f l u i d   m a y  



c o n s i s t   o f   s t e a m   or  ammonia   w a t e r ,   s a i d   f l u i d   i n -  

j e c t i n g   d e v i c e   b e i n g   m o u n t e d   a t   t he   t o p   of   s a i d   u p -  

r i g h t s .  

The  m o v a b l e   b r i d g e   c o n n e c t o r ,   e f f e c t i v e   to  p r o v i d e   a  

c o n n e c t i o n   to  t he   a d j a c e n t   o v e n ,   i s   f o r m e d   by  an  i n -  

v e r t e d   "U"  s h a p e d   t u b e ,   made  of  s t e e l   e f f e c t i v e   t o  

r e s i s t   a g a i n s t   c o r r o s i o n   and  a  t e m p e r a t u r e   of   1 2 0 0 ° C .  

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

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

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

The  p r e s e n c e   o f   t h e   a f o r e s a i d   b r i d g e   c o l l e c t o r   or  c o n -  

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

a  b e t t e r   d i s t r i b u t i o n   of  t he   p r e s s u r e s   of   t he   g a s e s  

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

a s s u r e s ,   i n   any   c a s e ,   the   c o n n e c t i o n   b e t w e e n   t he   o v e n  

u p p e r   p o r t i o n   and  the   n e g a t i v e   p r e s s u r e   d u c t   up  t o  

s a i d   u p r i g h t   c o l u m n s   or  u p r i g h t s .  

The  p o s s i b i l i t y   of   c o n n e c t i n g   t h e   a d j a c e n t   oven   t o  

t h a t   b e i n g   l o a d e d ,   by  means   of  s a i d   b r i d g e   c o n n e c t i n g  

t u b e ,   p e r m i t s   to  g r e a t l y   r e d u c e   t h e   d r a w b a c k s   due  t o  

t h e   l o a d i n g   o p e r a t i o n ,   w i t h o u t   e m i s s i o n s .   For   e x a m p l e  

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

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

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

t h r o u g h   t h e   t o p   of   the   a d j a c e n t   o v e n ,   t h i s   l a t t e r   b e i n g  

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

s e t t l i n g   to   be  o b t a i n e d .  



The  l o a d i n g   h o p p e r s   a r e   made  of   s t a i n l e s s   s t e e l ,  

have   a  f r u s t u m  -   cone   c r o s s - s e c t i o n   and  p r e f e r a b l y   r e s t  

on  r u b b e r   p a d s ,   in  o r d e r   to  i n s u l a t e   t he   a p p a r a t u s   f r o m  

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

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

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

f i t   to  t he   c o a l   c o n t a i n i n g   s i l o   m o u t h ,   t he   h e i g h t   d i -  

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

t he   d e s i r e d   v o l u m e   of   sea   c o a l   to  be  l o a d e d   in   t h e  

h o p p e r .   T h i s   f i t t i n g   o p e r a t i o n   i s   o b t a i n e d   by  v a r y i n g  

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

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

w i t h   j o i n t   c o n n e c t i o n s ,   e f f e c t i v e   to  p r o v i d e   a  p e r f e c t  

f i t t i n g   of   s a i d   f u n n e l s   to   t h e   l o a d i n g   mou th   s e a t s ,  

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

p o s s i b l e   s e t t l e m e n t s   of  s a i d   m o u t h s .   The  b a l l   v a l v e ,  

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

t he   sea   c o a l   w i t h i n   t h e   h o p p e r ,   b e f o r e   the   l o a d i n g  

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

f u m e s ,   upon   c a r r y i n g   o u t   t h e   l o a d i n g .   The  c l o s u r e   o f  

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

m o n i t o r   t he   sea   c o a l   l e v e l   i n   e a c h   s a i d   h o p p e r .  

The  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to  t he   p r e s e n t   i n v e n . -  

t i o n   p e r m i t s   to  s o l v e   a l m o s t   a l l   t he   a t m o s p h e r i c   p o l -  

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

and  in   a d d i t i o n   the   s e v e r a l   p r o b l e m s   c o n n e c t e d   to  t h e  

coke   oven   w o r k i n g   e n v i r o n m e n t .  

In  f a c t ,   t he   p o s s i b i l i t y   of  h a v i n g   v a r i a b l e   c a p a c i t y  

n o p p a r s   c a r r y i n g   ou t   a  d i f f e r e n t i a t e d   l o a d i n g   o p e r a t  

acd  g r a d i l l y   s u c k i n g   t he   g a s e s   e m i t t e d   t h r o u g h   t h e  



c o l u m n s   of   two  a d j a c e n t   o v e n s ,   c o n n e c t e d   by  t h e   s a i d  

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

c u r r i n g   of   s u p e r - p r e s s u r e s   in   t h e   b a r r e l   w h i c h   s u p e r -  

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

o v e n s   of  t h e   g a n g ,   by  i n d i r e c t l y   i n c r e a s i n g   t h e   g a s  

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

m o u t h s ,   c o l u m n s   and  so  o n .  

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

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

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

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

oven   and  l o a d i n g   h o p p e r .  

F u r t h e r m o r e   t h e i n s t a n t   a p p a r a t u s   p e r m i t s   to  i m p r o v e   t h e  

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

means  of  t h e   d i f f e r e n t i a t e d   l o a d .   M o r e o v e r   t h e   p o s s i b i -  

l i t y   of   b e i n g   a b l e   of   s e t t l i n g   or  d e c a n t i n g   t h e   g a s -  

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

t he   e n t r a i n m e n t   o f   c o a l   p o w d e r   by  s a i d   g a s e s ,   a n d  

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

t e d .  

In  o r d e r   to  b e t t e r   u n d e r s t a n d   t h e   c o n s t r u c t i o n a l   a n d  

o p e r a t i v e   c h a r a c t e r i s t i c s   of   t he   i m p r o v e d   a p p a r a t u s  

f o r   l o a d i n g   c o k e   o v e n s ,   a r r a n g e d   in   a  g a n g ,   a c c o r d i n g  

to  t he   p r e s e n t   i n v e n t i o n ,   s a i d   a p p a r a t u s   w i l l   b e  

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

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

e m p l a r y   and  n o t   l i m i t a t i v e   e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n   and  w h e r e :  



F i g .   1  i s   a  t op   s c h e m a t i c   v i ew   of  t h e   a p p a r a t u s   f o r  

l o a d i n g   coke   o v e n s   a c c o r d i n g   t o  t h e   i n v e n t i o n ;  

F i g .   2  i s   a  f r o n t   s c h e m a t i c   v i ew   of   t he   a p p a r a t u s   i l -  

l u s t r a t e d   in   f i g . 1   as  s e c t i o n e d  b y   a  p l a n e  

p a s s i n g   t h r o u g h   t h e   l i n e   A - B ;  

F i g .   3  is  a  s i d e   s c h e m a t i c   v i ew  of  t h e   a p p a r a t u s   r e -  

p r e s e n t e d   in   t h e   p r e c e d i n g   f i g u r e s   1  and  2 .  

R e f e r r i n g   s p e c i f i c a l l y   to  t he   f i g u r e s   of   t he   a c c o m p a n y -  

i ng   d r a w i n g s ,   t he   i m p r o v e d   a p p a r a t u s   f o r   l o a d i n g   g a n g  

a r r a n g e d   coke   o v e n s   c o n s i s t s   o f  f o u r   t r a n s l a t i o n   c a r -  

r i a g e s   ( 1 ) .  

E a c h   s a i d   c a r r i a g e   i s   f o r m e d   by  a  r o c k i n g   e l e m e n t ,   c o n -  

n e c t e d   to  t h e   b e a r i n g   or  c a r r y i n g   s t r u c t u r e   (2)  b y  

means   of  c o i l   s p r i n g s .   E a c h   s a i d   c a r r i a g e   (1)  i s   p r o -  
v i d e d   w i t h   two  w h e e l s   (3)  and  ( 3 ' ) ,   w h e r e o f   a  w h e e l  

i s   an  i d l e   one  and  t he   o t h e r   i s   a  d r i v i n g   o n e .  

T h i s   l a t t e r   i s   d r i v e n   by  a  v a r i a b l e   s p e e d   m o t o r ,   p r o -  
v i d e d   w i t h   e d d y   c u r r e n t   b r a k i n g   e q u i p m e n t ,   and  w i t h  

a  s p e e d o m e t e r   dynamo  f o r   s y n c h r o n i z a t i n g   s a i d   c a r -  

r i a g e s   ( 1 ) .  

S a i d   b e a r i n g   or  c a r r y i n g   s t r u c t u r e   (-2)  c o n s i s t s   of  a  

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

At  t he   t o p ,   w i t h   r e s p e c t   to  s a i d   s t r u c t u r e   ( 2 ) ,   i s   l o -  

c a t e d   a  f l o o r   c a r r y i n g   t he   h o p p e r s   ( 4 ) ,   t h e   o p e r a t i n g  

cab  (5)  and  a  cab  (6)  e f f e c t i v e   to  h o u s e   t he   e l e c t r i c  

c e v i c e s   or  e q u i p m e n t .  



The  h o p p e r s   (4)  w h i c h   g e n e r a l l y   a r e   f o u r   in   n u m b e r ,  

a r e   p r e f e r a b l y   made  of  s t a i n l e s s   s t e e l   and  h a v e   a  

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

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

e l e m e n t   (7)  e f f e c t i v e   to   a d j u s t   t h e   s e a   c o a l   a m o u n t   t o  

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

t h e   l o a d i n g   c h a m b e r .   E a c h   s a i d   l o a d i n g   s h u t t e r   e l e -  

m e n t   (7)  c o n s i s t s   of  a  f r u s t u m - c o n e   s h a p e d   e l e m e n t ,   o f  

v a r i a b l e   h e i g h t ,   f i t t e d   to  t h e   d o o r   or  g a t e   (8)  of   t h e  

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

f u l   v o l u m e   i n   t h e   i n s i d e   of  t he   h o p p e r   to   be  v a r i e d .  

The  l o w e r   p o r t i o n   of   e a c h   s a i d ' h o p p e r   (4)  c o m m u n i c a t e s  

to  a  c o r r e s p o n d i n g   l o a d i n g   f u n n e l   (9)  e f f e c t i v e   to   b e  

v e r t i c a l l y   moved  by  means   of   an  o l e o d y n a m i c   d r i v e .  

E a c h   f u n n e l   (9)  i s   p r o v i d e d ,   a t   one  end   t h e r e o f ,   w i t h  

an  a r t i c u l a t e d   t i g h t n e s s   r i n g   (10)   w h i c h   p e r m i t s   a  

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

(11)   to   be  o b t a i n e d .   F u r t h e r m o r e   e a c h   f u n n e l   (9)  i s  

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

v a l v e   (12)   f o r   c o n t a i n i n g   t h e   c o a l   in   t h e   i n s i d e   o f  

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

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

The  c l o s u r e   of  s a i d   b a l l   v a l v e   (12)   i s   o b t a i n e d   b y  

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

h o p p e r   w h i c h   o p e r a t e   an  o l e o d y n a m i c   d e v i c e .  

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

w i t h   four   d e v i c e s   (13)   f o r   r a i s i n g   t h e   c o v e r s   of  t h e  

l o a d i n g   m o u t h s   (11)   and  f o u r   d e v i c e s   (15)   f o r   c l e a n i n g  

and  d e g r a p h i t i z i n g   s a i d   l o a d i n g   m o u t h s   (11)   b e f o r e   t h e  



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

The  r a i s i n g   up  of  s a i d   c o v e r s   i s   o b t a i n e d   by  m e a n s  

of   a  m a g n e t i c   p l a t e   (14)   l o c a t e d   a t   t he   end  of  e a c h  

s a i d   d e v i c e   ( 1 3 ) .   E a c h   c l e a n i n g   d e v i c e  ( 1 5 )   c o n s i s t s  

of  an  o l e o d y n a m i c   c y l i n d e r   w h i c h   d r i v e s   a  s u i t a b l e  

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

t y p e   ( 1 5 ' ) .  

At  t h e   s i d e   t h e r e i n t o   t he   coke   i s   d i s c h a r g e d ,   t h e  

l o a d i n g   a p p a r a t u s   a c c o r d i n g   to  t he   i n v e n t i o n   i s   p r o -  
v i d e d   w i t h   a  b r i d g e   c o l l e c t i n g   t u b e   ( 1 6 ) ,   of   i n v e r t e d  

U - s h a p e ,   w h i c h   p e r m i t s   t he   c o n n e c t i o n   b e t w e e n   a  s u i t a b l e  

m o u t h   ( 1 7 ) ,   as  f o r m e d   on  t he   t o p   of  an  o v e n ,   and  a n o t h e r  

s u i t a b l e   m o u t h   (18)   f o r m e d   on  t h e   t op   or   r o o f   of   t h e  

a d j a c e n t   o v e n   p e r f o r m i n g   t he   d i s t i l l a t i o n .  

In  o r d e r   to  r a i s e   t he   c o v e r s   of   s a i d   m o u t h s   (17)   a n d  

( 1 8 ) ,   an  e l e c t r o m a g n e t i c   d e v i c e   (19)   i s   u s e d   a l s o   p r o -  

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

d e v i c e s   ( 1 3 ) .  

S a i d   b r i d g e   c o n n e c t i n g   t u b e   (16)   is   made  of   s p e c i a l  

s t e e l   e f f e c t i v e   to  r e s i s t   a g a i n s t   h i g h   t e m p e r a t u r e s  
( 1 2 0 0 ° C )   and  i s   l o c a t e d   on  t h e   r e s p e c t i v e   o p e n i n g s   o r  

m o u t h s   ( 1 7 )   and  (18)   by  means   of   an  a u t o m a t i c   h y d r a u l i c  

d r i v e .  

In  o r d e r   to  p r e v e n t   i n t e r f e r e n c e s   b e t w e e n   t h e   c o n n e c t -  

i n g   t u b e   (16)   and  the   c o a l   p o w d e r   f r o m   o c c u r r i n g ,  

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

a s s e m b l y   f o r   r a i s i n g   s a i d   t u b e   (16)   and  t he   c o v e r  



r a i s i n g   d e v i c e   (19)   may  be  moved  t o w a r d s   t he   a p p a r a t u s  

i n s i d e .   F u r t h e r m o r e ,   t h e   o v e r a l l   a s s e m b l y   may  be  l o n g i -  

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

p i t c h e s   in   o r d e r   to  p e r m i t   to  be  u s e d   a l s o   w i t h   t h e  

end   o v e n s   of   e a c h   g a n g .  

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

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

m e a n s   of  s a i d   c o n n e c t i n g   b r i d g e   t u b e   ( 1 6 ) .   S a i d   n e g a -  

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

m o u n t e d   on  t h e   t o p   o f   e a c h   u p r i g h t   c o l u m n   ( 2 0 ) .   T h e  

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

more   p r o v i d e d ,   a t   t h e   s i d e   c o r r e s p o n d i n g   to  t h e   u p -  

r i g h t   c o l u m n   ( 2 0 ) ,   w i t h   a  d i v i c e   (21 )   f o r   a u t o m a t i c a l l y  

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

( 2 2 )   e f f e c t i v e   to   v e r t i c a l l y   r e c i p r o c a t e   t h e   c l e a n i n g  

s w a b .  

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

an  e l e c t r i c   p o w e r   s y s t e m ,   e m e r g e n c y   and  s a f e t y   s y s t e m s ,  

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

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

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

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

l o a d i n g   m o u t h .  

In  o r d e r   to   a c h i e v e   t h e   o p t i m a l   l o a d i n g   c o n d i t i o n  

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

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

t h e   w e i g h t   and  t h e   v o l u m e   o f  t h e   o c a l   in  e a c h   h o p -  

p e r   ( 4 ) ,   and  an  a u t o m a t i c   p r o g r m m i n g  o f  a   b r o a d   r a n g e  



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

of  s a i d   c o a l   on  the   l o a d i n g   m o u t h   ( 1 1 ) .   A c c o r d i n g l y ,  

d e p e n d i n g   on  t h e   i n h e r e n t   c h a r a c t e r i s t i c s   of   e a c h   m i x -  

t u r e ,   t he   i n s t a n t   a p p a r a t u s   p e r m i t s   to  c a r r y   o u t ,   e v e n  

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

m o u t h s   ( 1 1 ) ,   s i m u l t a n e o u s l y ,   one  a t   a  t i m e ,   two  by  t w o ,  

or  two  i n d i v i d u a l l y   and  a  d o u b l e   one  and  so  o n .  

The  cab  (5)  e x t e n d s   a l l   a l o n g   t h e   l e n g t h   of   t he   l o a d -  

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

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

p r e v e n t i n g   p o w d e r   f rom  e n t e r i n g ,   and  w i t h   an  a i r  

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

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

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

non  l i m i t a t i v e   e x a m p l e   r e f e r r i n g   to  t h e   f i g u r e s   o f  

t he   a c c o m p a n y i n g   d r a w i n g s   i l l u s t r a t i n g   an  e x e m p l a r y   a n d  

n o t   l i m i t a t i v e   p r e f e r r e d   e m b o d i m e n t   of   t he   i n v e n t i o n .  

A c c o r d i n g l y ,   in   t h e   p r a c t i c a l   c o n s t r u c t i o n   of  t h e  

i n s t a n t   a p p a r a t u s   s e v e r a l   s h a p e ,   s i z e   and  s t r u c t u r e  

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

s p i r i t   and  s c o p e   of  the   i n v e n t i o n .  



L i s t   of  d r a w i n g   p o s i t i o n s  

1  c a r r i a g e s  

2  c a r r y i n g   s t r u c t u r e  

3,  3'  w h e e l s  

4  h o p p e r s  

5  c a b  

6  "  

7  s h u t t e r   e l e m e n t  

8  g a t e  

9  f u n n e l  

10  t i g h t n e s s   r i n g  

11  l o a d i n g   m o u t h s  

12  b a l l   v a l v e  

1 3   d e v i c e s   f o r   c o v e r   r a i s i n g  

14  m a g n e t i c   p l a t e  

15  c l e a n i n g   d e v i c e s   15 '   of   v i b r a t i n g   t y p e  

16  c o l l e c t i n g   t u b e  

17  m o u t h  

1 8  

19  e l e c t r o m a g n e t i c   d e v i c e  

20  c o l u m n  

21  c l e a n i n g   d e v i c e  

22  r e c i p r o c a t i n g   d e v i c e  



1.  An  i m p r o v e d   a p p a r a t u s   f o r   l o a d i n g   c o k e   a p e n s  

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

l o a d i n g   m o u t h s ,   c  h  a  r  a c t  e r i z  e d   in   t h a t  

i t   c o m p r i s e s :  

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

s t r u c t u r e   (2)  p r o v i d e d   w i t h   t w o - w h e e l  ( 3 , 3 ' )  

d r i v i n g   c a r r i a g e s   ( 1 ) ,   one  s a i d   w h e e l  ( 3 )   b e i n g  

a  d r i v i n g   w h e e l ;  

b)  l o a d i n g   h o p p e r s   (4)  of  number   c o r r e s p o n d i n g   t o  

t h a t   of   t h e   o v e n   l o a d i n g   m o u t h s   ( 1 1 )  a n d   p r o v i d e d  

w i t h   a  l o a d i n g   s h u t t e r   e l e m e n t   ( 7 ) ;  

c)  v e r t i c a l l y   m o v a b l e   o l e o d y n a m i c a l l y   d r i v e n   l o a d i n g  

f u n n e l s   ( 9 ) ,   e a c h   s a i d   l o a d i n g   f u n n e l  ( 9 )   b e i n g  

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

p e r   ( 4 ) ,   and  b e i n g   p r o v i d e d   w i t h   an  o l e o d y n a m i c a l .  

ly  d r i v e n   c l o s u r e   b a l l   v a l v e   (12)   a n d  w i t h   a  

r i n g   (10)   e f f e c t i v e   to  f i t   and  t i g h t l y   e n g a g e  

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

m o u t h s   ( 1 1 ) ;  

d)  a  b r i d g e   c o l l e c t i n g   or  c o n n e c t i n g   t u b e   ( 1 6 ) ,  

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

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

coke   i s   d i s c h a r g e d ,   s a i d   b r i d g e   c o n n e c t i n g  

t u b e   (16)   b e i n g   e f f e c t i v e   to  be  v e r t i c a l l y   m o v e d  

by  means   o f   an  a u t o m a t i c   t y p e   of  h y d r a u l i c  

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



m o u t h   (17)   of   t h e   oven   to  be  l o a d e d ,   as  s u i t a b l y  

f o r m e d   a t   the   coke   d i s c h a r g i n g   s i d e ,   to  a  l i k e  

m o u t h   (18 )   f o r m e d   in   t he   a d j a c e n t   o v e n ,   t h i s  

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

s t e p ,   a n d  

e)  e l e c t r i c   and  o l e o d y n a m i c   d e v i c e s ,   f o r   a u t o m a t i c a l  

ly   c a r r y i n g   o u t   t h e   o v e r a l l   l o a d i n g   c y c l e ,  

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

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

l o a d i n g   m o u t h s .  

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

c  h  a  r  a c t  e  r  i  z e d   in   t h a t   i t   i s   p r o v i d e d  

w i t h   a  d r i v i n g   c a b ,   l o c a t e d   on  t he   ma in   f l o o r   o f  

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

s u r i z i n g   s y s t e m ,   in   o r d e r   to  p r e v e n t   p o w d e r   f r o m  

e n t e r i n g ,   and  w i t h   an  a i r   c o n d i t i o n i n g   s y s t e m .  

3.  An  i m p r o v e d  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   1  or   2 ,  

c  h  a  r a c t  e  r  i  z e d   in   t h a t   s a i d   d r i v i n g  

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

p r o v i d e d   w i t h   two  w h e e l s ,   w h e r e o f   one  i s   i d l e   a n d  

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

by  a  v a r i a b l e   s p e e d   m o t o r ,   p r o v i d e d   w i t h   an  e d d y  

c u r r e n t   b r a c k i n g   e q u i p m e n t ,   and  h a v i n g   a  s p e e d o -  

m e t e r   dynamo  f o r   s y n c h r o n i z a t i n g   s a i d   c a r r i a g e s .  

4.  An  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m s ,   c  h  a  r  a c t  e  r  i  z e d   in  t h a t   s a i d  

h o p p e r s   a r e   f o u r   in  n u m b e r   b e i n g   made  o f  



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

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

t i g h t n e s s   r i n g ,   f o r   a  p e r f e c t   f i t t i n g   to  t h e   s e a t s  

of   t he   l o a d i n g   m o u t h s .  

5.  An  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m s ,   c  h  a  r  a c t  e  r  i  z e d   in   t h a t   e a c h  

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

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

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

to  p e r m i t   t h e   u s e f u l   v o l u m e   of  t h e   h o p p e r   to   b e  

v a r i e d .  

6.  An  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to  any   p r e c e d i n g  

c l a i m s ,   c  h  a  r  a c t  e  r  i  z e d   in   t h a t   t h e  

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

i s   d r i v e n   by  an  o l e o d y n a m i c   d e v i c e ,   in   t u r n   c o n -  

t r o l l e d   by  l e v e l   p r o b e s   l o c a t e d   in   e a c h   s a i d   h o p p e r  

and  e f f e c t i v e   to  d e t e c t   t he   sea   c o a l   l e v e l .  

7.  An  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to  any   p r e c e d i n g  

c l a i m s ,   c  h  a  r  a c t  e  r  i  z e d   in   t h a t   s a i d  

b r i d g e   c o n n e c t i n g   t u b e   has   an  i n v e r t e d   U - s h a p e ,  

i s   made  of  s t e e l   e f f e c t i v e   to  r e s i s t   a g a i n s t   c o r -  

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

l o a d i n g   m o u t h   of   two  a d j a c e n t   o v e n s   by  means   of  a n  

a u t o m a t i c   t y p e   o f   h y d r a u l i c   d r i v e .  

8.  An  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m s ,   c  h  a  r  a c t  e  r  i  z e d   in   t h a t   i t  

f u r t h e r m o r e   c o m p r i s e s :  



-  f o u r   d e v i c e s   f o r   r a i s i n g   t he   c o v e r s   of  s a i d  

l o a d i n g   m o u t h s ;  

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

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

m o u t h s ;  

-  a  d e v i c e   f o r   r a i s i n g   t he   c o v e r s   of   t he   l o a d i n g  

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

t u b e ;  

-  a  d e v i c e   f o r   c l e a n i n g   t he   u p r i g h t   c o l u m n s ;  

-  e m e r g e n c y   and  s a f e t y   s y s t e m s ;  

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

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

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

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

9.  An  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to   c l a i m   8,  c  h  a -  

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

r a i s i n g   s a i d   c o v e r s   i s   p r o v i d e d ,   a t   one  end  t h e r e o f ,  

w i t h   a  m a g n e t i c   p l a t e .  

10.  An  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to   c l a i m   8,  c  h  a -  

r  a c t  e  r  i  z e d   i n   t h a t   e a c h   s a i d   c l e a n i n g   a n d  

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

d r i v i n g   o l e o d y n a m i c   c l e a n i n g   c y l i n d e r ,   p r e f e r a b l y  

of  t h e   v i b r a t i n g   t y p e .  



11.  An  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to  c l a i m   8,  c  h  a -  

r  a c t  e  r  i  z e d   in  t h a t   s a i d   d e v i c e   f o r  

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

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

12.  An  i m p r o v e d   a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m s ,   c h  a r  a c t  e  r  i  z e d   in  t h a t   t h e  

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

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

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

n a l l y   moved  f o r   a  l e n g t h   c o r r e s p o n d i n g   to  t he   o v e n  

p i t c h .  

13.  An  i m p r o v e d   a p p a r a t u s   f o r   l o a d i n g   coke   o v e n s ,   u n d e r  

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

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

d e s c r i p t i o n   and  f i g u r e s   of   t he   a c c o m p a n y i n g   d r a w i n g s .  
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