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Q4)  Material  handling  apparatus  having  a  removable  counterweight. 

A  material  handling  apparatus  (10)  having  a  removable 
counterweight  (121)  with  means  for  removably  attaching  a 
counterweight to  said  material  handling  apparatus,  characte- 
rized  in  that  it  comprises  a  first  support  means  (161)  affixed 
to  said  material  handling  apparatus,  a  second  support  means 
(162)  affixed  to  said  material  handling  apparatus  in  proximity 
to  said  first  support  means  (161),  a  counterweight  structure 
(121)  having  a  first  resting  surface  (131)  and  a  second  resting 
surface  (136)  wherein  said  first  resting  surface  (131)  is 
adapted  to  be  supported  by  said  first  support  means  (161) 
and  said  second  resting  surface  (136)  is  adapted  to  be 
supported  adjacent  said  second  support  means  (162). 



This  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  a  c o u n t e r w e i g h t   for  a  

m a t e r i a l   h a n d l i n g   or  s i m i l a r   type  of  a p p a r a t u s .   More  s p e c i f i c a l l y ,   t h e  

i n s t a n t   i n v e n t i o n   r e l a t e s   to  a  c o u n t e r w e i g h t   compr i s i ng   an  e n c l o s i n g  

s t r u c t u r e   f i l l e d   wi th   an  i ron   ore  and  f i x e d l y   a t t a c h e d   to  the  m a t e r i a l  

hand l ing   a p p a r a t u s   in  two  o r t h o g o n a l   p l a n e s .  

C o u n t e r w e i g h t s   for  m a t e r i a l   hand l ing   a p p a r a t u s   c o n s t r u c t e d  

using  a  f i l l e d   c o n t a i n i n g   s t r u c t u r e   are  well   known  in  the   a r t   as  exem- 

p l i f i e d   by  U.S.  P a t e n t   No.  860  205  to  Fleming  et  a l ,   U.S.  Pa t en t   No. 

4  032  016  to  Graf ,   and  U.S.  Pa ten t   No. 2  763  385  to  H a r r i s o n .   The  above  

noted  p a t e n t s   d i s c l o s e   m a t e r i a l   hand l ing   a p p a r a t u s   employing  a  c o u n t e r -  

weight  which  is  c o n s t r u c t e d   of  a  g e n e r a l l y   hollow  member  which  is  d e s i g n e d  

to  r e c e i v e   a  w e i g h t i n g   means  in  order   to  p rovide   the  we igh t   n e c e s s a r y  
for  the  p roper   o p e r a t i o n   of  the  m a t e r i a l   hand l ing   a p p a r a t u s .   The  use  o f  

i ron   or  an  i ron   ore  as  a  we igh t i ng   subs tance   is  a l so   well   known  in  t h e  

a r t   as  e x e m p l i f i e d   by  U.S.  Pa t en t   No.  87  209  to  Shaw  and  U.S.  P a t e n t  

No. 3  008  389  t i   Hicks .   The  p a t e n t   to  Hicks  d i s c l o s e s   the  use  of  a n  

i ron  ore  as  a  b a l l a s t   in  e a r t h   compacting  e q u i p m e n t .  

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

having  a  removable   c o u n t e r w e i g h t   with  means  for  removably  a t t a c h i n g   a  

c o u n t e r w e i g h t   to  sa id   m a t e r i a l   hand l ing   a p p a r a t u s ,   c h a r a c t e r i z e d   in  t h a t  

i t   compr ises   a  f i r s t   suppor t   means  a f f i x e d   to  sa id   m a t e r i a l   h a n d l i n g  

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

a p p a r a t u s   in  p r o x i m i t y   to  said  f i r s t   suppor t   means,  a  c o u n t e r w e i g h t  

s t r u c t u r e   having  a  f i r s t   r e s t i n g   su r face   and  a  second  r e s t i n g   s u r f a c e  

wherein  sa id   f i r s t   r e s t i n g   s u r f a c e   is  adapted  to  be  suppor t ed   by  s a i d  

f i r s t   suppor t   means  and  sa id   second  r e s t i n g   s u r f a c e   is  adapted  to  be  

suppor ted   a d j a c e n t   sa id   second  suppor t   means.  

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

comprised  of  a  g e n e r a l l y   hollow  s t r u c t u r a l   member  adapted  to  r e ce ive   a  

g r a n u l a r   w e i g h t i n g   means.  The  g e n e r a l l y   hollow  s t r u c t u r a l   member  i s ,  

in  the  p r e f e r r e d   embodiment,  f a b r i c a t e d   from  s t e e l   p l a t e   and  has  means 



for  a t t a c h i n g   the  g e n e r a l l y   hollow  s t r u c t u r a l   member  to  a  m a t e r i a l   h a n d -  

l i ng   a p p a r a t u s   in  two  o r t hogona l   p l a n e s .   T h e  f i r s t   plane  for   a t t a c h i n g  

the  c o u n t e r w e i g h t   to  the  m a t e r i a l   h a n d l i n g   a p p a r a t u s   is  the  bot tom  o f  

the  c o u n t e r w e i g h t   and  the  second  p l a n e  f o r   a t t a c h i n g   the  c o u n t e r w e i g h t  

to  the  m a t e r i a l   h and l i ng   a p p a r a t u s   is  a  p lane   o r t h o g o n a l   to  the  f i r s t  

p l a n e  a n d   a d j a c e n t   to  both  the  c o u n t e r w e i g h t   and  the  m a t e r i a l   h a n d l i n g  

a p p a r a t u s .  

None  of  the  p r i o r   a r t   s u g g e s t s   the  use  of  a  g e n e r a l l y   h o l l o w  

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

l ing   a p p a r a t u s   i n  two   o r t h o g o n a l   p l anes   which  p rov ides   a n  e c o n o m i c a l   a n d  

sa f e r   c o u n t e r w e i g h t   means  which  is  e a s i e r   to  mount  on  a  m a t e r i a l   h a n d l i n g  

a p p a r a t u s .   I t   should  a l so   be  r e a d i l y   a p p r e c i a t e d   t h a t   the  weight   of  t h e  

c o u n t e r w e i g h t   may  be  va r i ed   by  va ry ing   the  amount  of  i ron   ore  p l aced   i n  

the  g e n e r a l l y   hollow  s t r u c t u r a l   member. 

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   with  r e f e r e n c e   to  t h e  

accompanying  drawings   w h e r e i n  :  

-  F igure   1  is  a  r ea r   p e r s p e c t i v e   view  o f  a   m a t e r i a l   h a n d l i n g  

a p p a r a t u s   embodying  the  p r e s e n t   i n v e n t i o n  ;  

-  F igure   2  is  a  p e r s p e c t i v e   view  of  the  c o u n t e r w e i g h t ,   w i t h  

p o r t i o n s   broken  away  to  show  d e t a i l s   of  c o n s t r u c t i o n  ;  

-  F igure   3  is  an  exploded  p e r s p e c t i v e   view  o f  t h e   c o u n t e r -  

weight   of  the  i n s t a n t   i n v e n t i o n  ;  

-  F i g u r e  4   is  a  c ross   s e c t i o n a l   view  taken  along  t h e  l i n e  

4-4  shown  in  F igure   2  d i s c l o s i n g   d e t a i l s   of  the  l i f t i n g   means  of  t h e  

i n s t a n t   i n v e n t i o n  ;  

-  F igure   5  is  a  c ross   s e c t i o n a l   view  taken  along  the  l i n e s  

5-5  shown  in  F igure   2  showing  d e t a i l s   of  the   means  used  to  a t t a c h   t h e  

c o u n t e r w e i g h t   to  a  m a t e r i a l   h and l i ng   a p p a r a t u s  ;   and  

-  F igure   6  is  a  r ea r   p e r s e p e t i v e   view  t aken  Df   a  p o r t i o n  

of  a  m a t e r i a l   h a n d l i n g   a p p a r a t u s   showing  the  manner  in  which  the  c o u n t e r -  

weight  is  mounted  to  sa id   m a t e r i a l   h a n d l i n g   a p p a r a t u s .  

R e f e r r i n g   now  to  F igure   1  of  the  drawings,   t h e r e   is  d i s c l o s e d  

a  m a t e r i a l   h a n d l i n g   a p p a r a t u s   10  p a r t i c u l a r l y   adapted  to  excava te   e a r t h .  

The  m a t e r i a l   h a n d l i n g   a p p a r a t u s   is  comprised   of  an  u p p e r s t r u c t u r e   d e s i -  

gnated  11  and  a  c a r r i e r   12  having  motive  means.  The  u p p e r s t r u c t u r e   11 

is  f ixed  to  the  c a r r i e r   12  in  such  a  manner  as  to  allow  r o t a t i o n   of  t h e  

u p p e r s t r u c t u r e   11  on  the  c a r r i e r   12.  The  c a r r i e r   12  al lows  the  m a t e r i a l  

hand l ing   a p p a r a t u s   to  be  t r a n s p o r t e d   to  v a r i o u s   job  l o c a t i o n s   under  i t s  



own  power.  The  use  of  a  c a r r i e r   to  t r a n s p o r t  a   r o t a t i n g   u p p e r s t r u c t u r e  

is  well   known  in  the  a r t   as  exempl ied   by  the  G r a d a l l   Hydrau l i c   E x c a v a t o r  

manufac tu red   by  The  Warner  &  Swasey  Company,  New  P h i l a d e l p h i a ,   Ohio,  and 

more  f u l l y   d i s c l o s e d   in  t h e  G r a d a l l   Model  G-660  S e r v i c e  M a n u a l   and  t h e  

Model  G-1000  S e r v i c e  M a n u a l ,   both  o f  wh ich   are  s p e c i f i c a l l y   i n c o r p o r a t e d  

by  r e f e r e n c e   h e r e i n .  

R e f e r r i n g   now  to  F igure   2  of  the  drawings,   t h e r e   is  s h o w n  

the  c o u n t e r w e i g h t   of  the  i n s t a n t   i n v e n t i o n .   The  c o u n t e r w e i g h t   121  i s  

comprised  of  a  g e n e r a l l y   hollow  s t r u c t u r a l   member  comprised  in  the  p r e -  

f e r r e d   embodiment  of  s t e e l   p l a t e s '  w e l d e d   t o g e t h e r .   The  c o u n t e r w e i g h t   121 

is  g e n e r a l l y   e l o n g a t e d   and  is  adap ted   to  a t t a c h   to  a  m a t e r i a l   h a n d l i n g  

appa ra tu s   by  means  of  tapped  bosses   122.  The  c o u n t e r w e i g h t   121  may  be  

moved  u t i l i z i n g   l i f t i n g   eyes  123.  T h e  g e n e r a l l y   hollow  c o u n t e r w e i g h t  

c o n s t r u c t i o n   is  p rovided  with  a d d i t i o n a l   weight  by  means  o f  f i l l i n g   t h e  

c o u n t e r w e i g h t   121  with  an  i ron   ore  through  opening  124,  shown  here  w i t h  

cover  125  welded  over  the  opening  124. 

R e f e r r i n g   now  to  F igure   3  of  the  drawings,   t h e r e   are  shown 

f u r t h e r   d e t a i l s   to  the  c o u n t e r w e i g h t   shown  in  Figure  2.  The  c o u n t e r -  

weight  121  is  comprised  of  a  bottom  s u p p o r t i n g   p l a t e   131  having  t h r e e  

tapped  bosses   122  welded  t h e r e t o .   Welded  to  the  bottom  p l a t e   131  i s  

back  p l a t e   132  which  has  a  p o r t i o n   t h e r e o f   cut  out  to  p rov ide   o p e n i n g  

124  through  which  the  we igh t ing   m a t e r i a l   is  put  in to   the  c o u n t e r w e i g h t  

121.  Af ter   the  we igh t ing   m a t e r i a l   has  been  placed  in  the  c o u n t e r w e i g h t  

121  the  opening  124  is  shut  with  w e l d e d , c o v e r   125. 

At tached  to  the  bottom  p l a t e   131  and  the  back  p l a t e   132  i s  

f ron t   p l a t e   133.  I t   should  be  noted  t ha t   the  f ron t   p l a t e   133  has  s l o t s  

134  p rov ided   t h e r e i n   for  mounting  l i f t i n g   eyes  123  which  are  shown  i n  

more  d e t a i l   in  F igure   4  of  the  d r a w i n g s .  

Af f ixed   to  the  bottom  p l a t e   131  and  the  f r o n t   p l a t e   133  i s  

mounting  p l a t e   136  which  has  two  bosses   welded  t h e r e t o   for   s e c u r i n g   t h e  

c o u n t e r w e i g h t   121  to  a  m a t e r i a l   h a n d l i n g   a p p a r a t u s .  

R e f e r r i n g   now  to  F igure   4  of  the  drawings,   t h e r e   are  shown 

f u r t h e r   d e t a i l s   of  the  l i f t i n g   eye  123.  The  l i f t i n g   eye  is  comprised  o f  

a  somewhat  T-shaped  p iece   of  s t e e l   p l a t e   adapted  to  f i t   in  a  s l o t   134  i n  

the  top  p l a t e   133,  with  p r o j e c t i o n s   135  ex tend ing   past   s l o t   134.  The 

l i f t i n g   eye  123  has  an  opening  137  t h e r e i n   in  order   to  f a c i l i a t e   l i f t i n g  

of  the  c o u n t e r w e i g h t .   In  the  p r e f e r r e d   embodiment,  the  l i f t i n g   eye  123 

is  welded  to  the  c o u n t e r w e i g h t   121. 



F u r t h e r   d e t a i l s  o f   the  tapped  bos se s   are  d i s c l o s e d   in  F i g u r e  

5  of  the  d rawings .   The  t apped   bosses   122  are  comprised  of  g e n e r a l l y  

c y l i n d r i c a l   p i e c e s   of  s t e e l   having  a  reduced   s e c t i o n  o n   one  end  to  f a c i -  

l i t a t e   mount ing  on  a  r e c e i v i n g   hole  in  the  c o u n t e r w e i g h t   -121. 

In  a d d i t i o n ,   t he re   i s   a  t h r e a d e d   hole  141  p rov ided   in  t h e  

tapped  bosses   for  c o a c t i n g   with  c o r r e s p o n d i n g l y   t h r eaded   b o l t s   151  t o  

f a c i l i t a t e   mount ing  the  c o u n t e r w e i g h t   121  to  a  m a t e r i a l   h a n d l i n g   a p p a r a -  

t u s .  

R e f e r r i n g   now  to  Figure   6  of  the  drawings ,   t h e r e   i s  s h o w n  

a  p o r t i o n   of  t he   r e a r   .of  u p p e r s t r u c t u r e   11  with  p a r t s   shown  in  p h a n t o m  

to  more  f u l l y   d i s c l o s e   the  frame  .of  t he   u p p e r s t r u c t u r e   11.  The  f rame  o f  

the  u p p e r s t r u c t u r e   11  is  comprised  of  a  main  bottom  member  161  to  w h i c h  

is  a f f i x e d   back  p l a t e   162.  Aff ixed  to  both  the  back  p l a t e   162  and  b o t t o m  

member  161  are  l o n g i t u d i n a l   p l a t e s   163  and  164.  As  may  be  r e a d i l y   s e e n ,  

there   are  ho l e s   in  the  back  p l a t e   162  and  the  bottom  member  161  t h r o u g h  

which  the  t h r e a d e d   p o r t i o n   of  b o l t s   151  may  pass  in  order   to  engage  t h e  

th readed   ho l e s   141  in  tapped  bosses   122  to  secure   the  c o u n t e r w e i g h t   121 

to  the  u p p e r s t r u c t u r e   11. 

I t   should   be  a p p r e c i a t e d   t h a t   s ince   the  c o u n t e r w e i g h t   121 

is  both  b o l t e d   to  the  back  p l a t e   162  and  r e s t s   on  t h e  b o t t o m   member  161, 

the  i n s t a n t   i n v e n t i o n   p rov ides   a  s a f e r   c o u n t e r w e i g h t   des ign   over  t h e  

c o n v e n t i o n a l   de s ign   where in   a  s o l i d   c a s t   i r on   member  is  b o l t e d   to  a  v e r -  

t i c a l l y   d i s p o s e d   frame  member. 

Even  f u r t h e r ,   i t   should  be  a p p r e c i a t e d   t h a t   having  t h e  

c o u n t e r w e i g h t   r e s t   upon  bottom  member  121  g r e a t l y   f a c i l i a t e s   in  the  a l i g n -  

ment  of  the  ho l e s   in  the  u p p e r s t r u c t u r e   11  frame  and  the  c o r r e s p o n d i n g  

holes  of  the  a p p r o p r i a t e   tapped  bosses   122,  to  thus  aid  in  mounting  t h e  

c o u n t e r w e i g h t   121  on  the  u p p e r s t r u c t u r e   11. 

The  w e i g h t i n g   m a t e r i a l   which  i s ' u s e d   to  f i l l   the  g e n e r a l l y  

hollow  s t r u c t u r a l   c o u n t e r w e i g h t   121  is  a  s p e c u l a r   hema t i t e   ( i ron   o r e )  

which  is  sold   by  the  United  S t a t e s   S t e e l   C o r p o r a t i o n   o f  P i t t s b u r g h ,  

P e n n s y l v a n i a   under  the  name  QCM  C o n c e n t r a t e .   The  s p e c u l a r   h e m a t i t e   h a s  

a  c r y s t a l l i n e   s t r u c t u r e   which  r e s u l t s   in  the  p a r t i c l e   s u r f a c e s   being  h a r d  

and  smooth  and  not  l i k e l y   to  absorb  m o i s t u r e .   Even  a f t e r   exposure   t o  

heaby  p r e c i p i t a t i o n ,   the  mo i s tu re   in  the  c o n c e n t r a t e   w i l l   d r a i n   off   t o  

about  a  t h r e e   p e r c e n t   l eve l   i n  a   r e l a t i v e l y   s h o r t   time.  The  s p e c i f i c  

g r a v i t y   of QCM  C o n c e n t r a t e   is  in  the  range  of  4.9  to  5.1.   The  compac ted  

bulk  d e n s i t y   is  a p p r o x i m a t e l y   3,4  tons  per  m3  (Cement  has  a  bulk  d e n s i t y  



of  a p p r o x i m a t e l y   2,3  tons  per  m3  and  cos t s   a p p r o x i m a t e l y   twice  as  much 

per  ton  as  s p e c u l a r   h e m a t i t e ) .  I t s   ha rdness   on  the   MOH  sca l e   r a n g e s  

from  5.5.  to  6 .5.   Since  the  s p e c u l a r   h e m a t i t e   i s   a  s t a b l e  o s i d e   of  i r o n  

i t   does  not  r e a c t   w i th '  wa t e r   and  w i l l   not  f u r t h e r   ox id i ze   at  n o r m a l  

t e m p e r a t u r e s ,   nor  is  i t   c o r r o s i v e   to  any  c o n t a i n e r   in  which  i t   might  b e  

p laced.   The  s p e c u l a r   h e m a t i t e   t y p i c a l l y   c o n t a i n s   2 . 3  p e r c e n t   plus  20 

mesh  and  2.1  p e r c e n t   minus  150  mesh  m a t e r i a l .   I t   should  be  a p p r e c i a t e d  

tha t   t h e  s p e c u l a r   h e m a t i t e   may  be  mixed  with  cement  o r  o t h e r   w e i g h t i n g  

s u b s t a n c e s .  

A f t e r   the  g e n e r a l l y   hollow  s t r u c t u r a l   member  has  b e e n  f a b r i -  

ca ted ,   the  c o u n t e r w e i g h t   121  is  then  stood  on  end  and  the  s p e c u l a r   hema-  

t i t e  i s   poured  i n to   the  c o u n t e r w e i g h t   in  s u f f i c i e n t   q u a n t i t y   to  p r o v i d e  

the  weight   d e s i r e d .   I t   may  be  noted  t ha t   due  to  the  n a t u r e   of  t h e  w e i g h t -  

ing  m a t e r i a l ,   i t   is   q u i t e   easy  to  vary  the  amount  of  m a t e r i a l   i n s e r t e d  

in  the  g e n e r a l l y   hol low  s t r u c t u r a l   member  121  and  t h e r e f o r e   the  w e i g h t  

of  the  c o u n t e r w e i g h t .  

Af te r   the  a p p r o p r i a t e   amount  o f  w e i g h t i n g   m a t e r i a l   has  b e e n  

poured  in to   the  g e n e r a l l y   hol low  s t r u c t u r a l   member  121,  the  r e c t a n g u l a r  

opening  124  is  then  welded  shut  with  a  c o r r e s p o n d i n g l y   shaped  cover  125.  



1.  A  m a t e r i a l   h a n d l i n g   a p p a r a t u s   (10)  having  a  r e m o v a b l e  

c o u n t e r w e i g h t   (121)  with  means  f o r  r e m o v a b l y   a t t a c h i n g   a  c o u n t e r w e i g h t  

to  said  m a t e r i a l   h a n d l i n g   a p p a r a t u 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  f i r s t   suppor t   means  (161)  a f f i x e d   to  s a id   m a t e r i a l   h a n d l i n g   a p p a r a t u s ,  

a  second  suppo r t   means  (162)  a f f i x e d   to  sa id   m a t e r i a l   h a n d l i n g   a p p a r a t u s  

in  p r o x i m i t y   to  s a i d  f i r s t   s u p p o r t   means  (161) ,   a  c o u n t e r w e i g h t   s t r u c t u r e  

(121)  having  a  f i r s t   r e s t i n g   s u r f a c e  ( 1 3 1 )   and  a  second  r e s t i n g   s u r f a c e  

(136)  wherein  sa id   f i r s t   r e s t i n g   s u r f a c e  ( 1 3 1 )   is  adapted  to  be  s u p p o r t e d  

by  sa id   f i r s t  s u p p o r t   means  (161)  and  s a id   second  r e s t i n g   s u r f a c e   (136)  

is  adapted  to  b e  s u p p o r t e d   a d j a c e n t   s a id   second  suppor t   means  ( 1 6 2 ) .  

2.  A  m a t e r i a l   h and l i ng   a p p a r a t u s   accord ing   to  c la im  1,  

c h a r a c t e r i z e d   in  t h a t   one  of  sa id   s u p p o r t   means  (161,  162)  has  means  ( 1 5 1 )  

f o r   engaging  a  t h r e a d e d   member  (122)  and  one  of  said  r e s t i n g   s u r f a c e s   ( 1 3 1 ,  

136)  has  a  tapped  boss  (122)  where in   s a i d   t h r ead   means  is   engaged  w i t h  

said  tapped  boss  in  order   to  a f f i x   sa id   c o u n t e r w e i g h t   to  sa id   m a t e r i a l  

hand l ing   a p p a r a t u s .  
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