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©  Weighing  machine  adjustment. 

©  A  parallelogram  frame  for  a  weighing  ap- 
paratus  comprises  a  first  fixed  member  and  a 
second  opposed  movable  member,  two  parallel 
flexible  members  each  extending  between  sup- 
port  points  on  a  respective  pair  of  ends  of  the 
first  and  second  members  to  constrain  move- 
ment  of  the  second  member  along  an  axis 
parallel  to  the  axis  of  the  first  member,  the  first 
or  the  second  member  including,  extending 
substantially  parallel  to  the  member,  pivotal 
about  an  end  thereof  to  provide  the  support 
point  for  one  end  of  one  of  the  flexible  mem- 
bers,  and  contained  within  the  parallelogram,  a 
lever  for  movement  of  said  end  in  a  direction 
parallel  to  the  axis  of  the  lever  and  adjusting 
means  to  adjust  the  angle  between  the  lever  and 
the  member. 
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The  present  invention  relates  to  weighing  ma- 
chines  and  adjusting  means  thereon  which  eliminate 
forces  induced  due  to  manufacturing  tolerances. 

Such  forces  are,  for  example,  experienced  where 
the  weighing  mechanism  includes  a  parallelogram 
frame. 

According  to  the  present  invention  there  is  pro- 
vided  a  parallelogram  frame  for  a  force  sensor  com- 
prising  a  first  fixed  member  and  a  second  opposed 
movable  member,  two  parallel  flexible  members  each 
extending  between  support  points  on  a  respective 
pair  of  ends  of  the  first  and  second  members  to  con- 
strain  movement  of  the  second  member  along  an  axis 
parallel  to  the  axis  of  the  first  member,  the  first  or  the 
second  member  including,  extending  substantially 
parallel  to  the  member,  pivotal  about  an  end  thereof 
to  provide  the  support  point  for  one  end  of  one  of  the 
flexible  members,  and  contained  within  the  parallelo- 
gram,  a  lever  for  movement  of  said  end  in  a  direction 
parallel  to  the  axis  of  the  lever  and  adjusting  means 
to  adjust  the  angle  between  the  lever  and  the  mem- 
ber. 

The  present  invention  will  now  be  described  by 
way  of  example,  with  reference  to  the  accompanying 
drawings,  in  which  :- 

Figure  1  shows  a  schematic  view  of  part  of  a  prior 
art  weighing  machine; 
Figure  2  shows  a  further  view  of  the  parallelo- 
gram  frame  of  the  weighing  machine  of  Figure  1  ; 
Figures  3,  3A  and  4,  4A  show  two  examples  of 
parallelogram  frames  of  the  present  invention  for 
a  force  sensor  for  use  in  a  weighing  machine. 
In  Figure  1  a  parallelogram  frame  10  has  a  fixed 

member  12  rigidly  attached  to  the  body  of  a  weighing 
machine  (not  shown).  The  fixed  member  12  is  attach- 
ed  to  a  movable  member  14  by  parallel  upper  and  low- 
er  flexures  16,  18  respectively. 

The  movable  member  14  supports  a  weighing 
platform  20  by  a  vertical  support  22.  If  a  load  is  placed 
on  the  platform  20  at  position  A,  then  an  anticlock- 
wise  moment  is  produced  about  the  support  22,  plac- 
ing  flexure  16  in  compression  and  flexure  18  in  ten- 
sion.  If  the  load  is  placed  on  the  platform  20  at  posi- 
tion  B,  then  a  clockwise  moment  is  produced  about 
the  support  22,  placing  flexure  16  in  tension  and  flex- 
ure  18  in  compression.  Where  the  flexures  16,  18  are 
truly  parallel,  no  vertical  component  of  force  results. 

However,  if  the  flexures  16  are  not  parallel  but  in- 
clined  at  an  angle  0,  as  shown  exaggerated  in  Figure 
2,  then  vertical  force  components  F1,  F2  are  pro- 
duced  due  to  positioning  the  load  otherthan  centered 
on  the  support.  Thus  a  false  reading  will  be  produced 
by  the  weighing  machine  where  the  load  is  not  ap- 
plied  centrally. 

Correcting  this  form  of  error  on  one  piece  weigh- 
ing  frames  is  usually  achieved  by  removing  material 
from  the  frame  with  a  file.  Thus  on  Figure  2  a  point 
marked  19  would  be  filed.  This  would  make  the  frame 

parallel.  Note  that  the  diagram  is  shown  with  an  ex- 
aggerated  error  and  only  small  amounts  of  material 
need  to  be  removed. 

Considering  Figure  3  a  parallelogram  frame  210 
5  has  a  fixed  member  212  rigidly  attached  to  the  body 

of  a  weighing  machine  (not  shown).  The  fixed  mem- 
ber  212  is  attached  to  a  moveable  member  214  which 
supports  a  weighing  platform  (not  shown)  in  a  similar 
manner  to  the  arrangement  shown  in  Figure  1  . 

10  A  lever  220  extends  within  the  parallelogram 
frame  210  parallel  to  the  fixed  member  21  2.  The  lever 
220  is  connected  to  the  fixed  member  212  by  a  flex- 
ure  222  and  to  the  upper  flexure  216  at  one  end  224. 

Movement  of  the  lever  220  about  flexure  222  so 
15  as  to  vary  the  angle  between  it  and  member  212 

causes  the  end  224  of  the  flexure  216  to  be  raised  or 
lowered  adjusting  the  flexure  216. 

Typically  two  adjustment  screws  are  provided  so 
that  the  opposite  sides  of  the  flexure  216  can  be  ad- 

20  justed  separately. 
As  stated  previously  the  adjustment  required  is 

very  small.  A  conventional  screw  used  on  its  own 
would  be  too  coarse.  Considering  now  Figure  3A  a 
method  of  fine  adjustment  is  shown  in  more  detail.  A 

25  screw  250  having  two  threads  of  different  pitches  is 
utilised.  This  can  be  made  up  as  a  single  item  or  by 
joining  a  threaded  boss  to  a  long  grub  screw. 

The  larger  thread  of  screw  250  engages  in  the 
member  212.  The  smaller  thread  engages  in  a  tapped 

30  bush  251.  After  assembly  the  bush  251  is  clamped 
into  the  lever  220  by  a  grub  screw  252.  This  method 
of  construction  provides  a  greatly  increased  ease  of 
assembly. 

When  screw  250  is  rotated  one  revolution  it 
35  moves  the  pitch  of  the  larger  thread  in  member  212, 

and  the  pitch  of  the  small  thread  in  lever  220.  Hence 
the  relative  movement  between  lever  220  and  mem- 
ber212  is  the  difference  in  pitches  between  the  small 
and  large  thread.  By  careful  selection  of  the  two 

40  threads  very  fine  adjustments  can  be  made. 
Figures  4  and  4A  show  another  embodiment  of 

the  invention  employing  the  same  general  principles 
as  shown  and  described  above  for  Figures  3  and  3A. 

45 
Claims 

1  .  A  parallelogram  frame  for  a  force  sensor  compris- 
ing  a  first  fixed  member  and  a  second  opposed 

so  movable  member,  two  parallel  flexible  members 
each  extending  between  support  points  on  a  re- 
spective  pairof  ends  of  the  first  and  second  mem- 
bers  to  constrain  movement  of  the  second  mem- 
ber  along  an  axis  parallel  to  the  axis  of  the  first 

55  member,  the  first  or  the  second  member  includ- 
ing,  extending  substantially  parallel  to  the  mem- 
ber,  pivotal  about  an  end  thereof  to  provide  the 
support  point  for  one  end  of  one  of  the  flexible 

2 



3 EP  0  587  420  A1 4 

members,  and  contained  within  the  parallelo- 
gram,  a  lever  for  movement  of  said  end  in  a  direc- 
tion  parallel  to  the  axis  of  the  lever  and  adjusting 
means  to  adjust  the  angle  between  the  lever  and 

2.  A  parallelogram  frame  as  claimed  in  Claim  1, 
wherein  the  adjusting  means  comprises  screw 
means  connecting  the  lever  to  the  first  or  second 

3.  A  parallelogram  frame  as  claimed  in  Claim  1  or  2, 
wherein  the  adjusting  means  comprises  a  screw 
having  first  and  second  coaxial  threads  with  dif- 
ferent  pitches,  a  mating  threaded  hole  for  the  first  15 
screw  thread  in  one  of  the  lever  and  the  member 
and  a  recess  containing  a  bush  having  a  mating 
threaded  hole  for  the  second  screw  thread  in  the 
other  of  the  lever  and  the  member  and  a  clamp- 
ing  means  for  the  bush.  20 

4.  A  parallelogram  frame  as  claimed  in  Claim  1  ,  2  or 
3,  the  lever  comprising  firstand  second  levers  ar- 
ranged  in  side-by-side  relationship. 

5.  A  force  sensor,  including  a  parallelogram  frame 
as  claimed  in  any  preceding  claim. 

6.  A  weighing  machine,  including  a  force  sensor  as 

the  member. 5 

member. 10 

25 

claimed  in  Claim  5. 30 
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