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©  Adjustable  load  arrestor  for  weighing  apparatus. 

@  A  load  cell  weighing  apparatus  (1)  includes  a 
base  (7)  and  a  load  plate  (11)  and  a  load  cell  (9) 
mounted  between  the  two.  The  base  (7)  includes 
four  load  arresters  (17)  capable  of  precise  adjust- 
ment.  Each  load  arrestor  (17)  has  a  pin  support  (18) 
with  three  vertical  holes  (19)  of  different  depths  and 
a  pin  (21)  which  is  placed  in  one  of  the  holes  (19). 

The  load  arresters  (17)  prevent  damage  to  the  load 
cell  (9)  by  limiting  vertical  movement  of  the  load 
plate  (11)  with  respect  to  the  base  (9).  The  amount 
of  relative  movement  is  easily  and  quickly  adjusted 
by  simply  repositioning  the  pins  from  holes  of  one 
depth  to  holes  of  another  depth. 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  load  cell 
weighing  apparatus.  More  particularly,  it  relates  to 
a  weighing  apparatus  having  adjustable  load  arres- 
ters  that  can  protect  various  capacity  load  cells 
against  excessive  loads. 

Load  cells  are  commonly  used  in  scales  be- 
cause  they  offer  many  advantages  in  comparison 
to  spring  and  balance  scales.  For  instance,  they 
provide  an  electrical  output  which  is  readily  adapt- 
able  to  the  electronics  of  computing  scales.  Typi- 
cally,  an  electrical  detection  of  the  deformation  of 
the  load  cell  is  used  to  determine  the  weight  of  the 
load  placed  on  the  scale.  Load  cells,  however,  have 
a  disadvantage  in  that  they  are  easily  damaged  by 
overloads  and  shockloads.  Thus,  it  is  necessary  to 
provide  overload  and  shockload  protection  for  load 
cells  in  the  form  of  stops,  or  load  arresters,  which 
limit  the  deflection  of  the  load  cell  under  a  load. 

Since  different  capacity  load  cell  scales  tend  to 
vary  slightly  in  deflection,  it  is  generally  necessary 
to  provide  means  for  adjusting  the  overload  protec- 
tion  stops  provided  in  a  scale.  Further,  since  full 
scale  deflection  is  on  the  order  of  thousandths  of 
an  inch,  such  adjustments  are  delicate  and  particu- 
larly  difficult  to  make.  In  the  prior  art,  the  deflection 
distance  is  adjusted  by  adjusting  a  bolt  threaded 
into  the  base  beneath  the  load  cell.  The  bolt  is  then 
secured  with  a  lock  nut  to  act  as  a  down  stop.  This 
approach,  however,  has  several  problems.  One 
problem  is  that  securing  the  lock  nut  often  disturbs 
the  adjustment  so  that  precision  is  lost.  In  addition, 
prior  art  screw  stops  require  that  the  pieces  be 
machined,  which  adds  to  the  total  cost  of  the  scale. 
Thus,  the  prior  art  is  lacking  a  simple,  yet  precise, 
adjustable  load  arrestor  which  is  economical  to 
manufacture  and  comprises  a  minimum  of  parts. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  provides  a  weighing  ap- 
paratus  comprising  a  base  and  load  plate  either 
one,  or  both,  of  which  are  associated  with  adjust- 
able  load  arresters  capable  of  precise  adjustment. 
Each  load  arrestor  includes  a  pin  and  a  pin  support 
having  at  least  two  vertical  holes  of  different  effec- 
tive  depths  in  which  the  pin  is  placed.  The  pin 
supports  may  project  from  the  surface  of  the  base 
or  load  plate;  alternatively,  the  pin  supports  may  be 
substantially  flush  with  the  surface. 

There  are  usually  three  holes  per  pin  support, 
preferably  arranged  in  a  triangular  pattern,  although 
the  number  of  holes  may  be  increased  if  greater 
range  of  capacities  is  desired.  Each  hole  has  a 
different  effective  depth  so  that  the  load  arrestor 
can  be  precisely  adjusted.  The  term  "effective 
depth"  refers  to  the  actual  depth  of  the  surface 

which  supports  the  pin  placed  in  the  hole.  The  full 
depth  of  the  pin  may  be  greater,  if,  for  instance, 
the  hole  comprises  a  shoulder  on  which  the  pin 
rests.  In  addition,  each  hole  is  preferably  counter- 

5  bored,  the  counterbored  region  for  each  hole  being 
of  a  different  size  so  that  the  depth  of  each  hole 
can  be  easily  ascertained.  Typically,  the  deepest 
hole  has  the  largest  counterbored  region  and  the 
shallowest  hole  has  the  smallest  counterbored  re- 

io  gion.  Other  means  for  quick  and  easy  visual  effec- 
tive  depth  indicating  the  relative  effective  depths  of 
the  holes  may  be  used  as  well. 

The  pins  used  with  the  load  arresters  to  adjust 
the  maximum  travel  of  the  load  plate  are  typically 

75  conventional  dowels,  which  are  commonly  avail- 
able,  inexpensive  and  of  accurate  lengths.  The 
cross-sectional  dimensions  and  shape  of  the  pins 
is  not  critical  to  the  invention.  They  may  have,  for 
instance,  a  square,  rectangular  or  circular  cross 

20  section.  Obviously,  the  shape  of  the  holes  need  not 
correspond  to  the  cross-sectional  shape  of  the  pin; 
for  example,  a  round  hole  can  be  used  with  a 
triangular  pin  if  desired.  For  instance,  standard  1/8" 
x  1  "  dowel  pins  may  be  conveniently  used.  Thus, 

25  replacement  of  lost  or  defective  pins  is  not  a  se- 
rious  concern  because  of  their  low  cost  and  wide 
availability.  The  height  of  the  load  arrestor  is  quick- 
ly  and  easily  adjusted  by  moving  the  pin  from  hole 
to  hole,  according  to  the  desired  degree  of  protec- 

30  tion  of  the  load  cell.  In  addition,  height  of  the  load 
arrestor  can  be  easily  adjusted  by  using  pins  of 
different  lengths  in  the  same  or  different  holes. 

The  pin  supports  are  preferably  precision  cast 
as  part  of  the  base  and  load  plate.  The  casting  is 

35  preferably  such  that  further  machining  of  the  holes 
is  not  necessary  to  provide  precise  adjustment. 

Typically,  both  the  load  plate  and  the  base  will 
comprise  a  pin  support  at  each  corner.  Typically, 
only  the  pin  supports  on  the  base  include  a  pin  in 

40  one  of  the  holes,  but  those  on  the  load  plate  may 
also  include  pins,  if  desired.  Any  pins  in  the  load 
plate  must  fit  snugly  so  that  they  do  not  fall  or 
move  in  the  hole  due  to  gravity.  It  should  be  noted, 
however,  that  so  long  as  the  effective  depth  of  the 

45  hole  is  greater  than  the  distance  between  the  end 
of  the  pin  and  the  corresponding  pin  support,  the 
pin  will  not  be  lost  from  a  hole  in  either  the  load 
plate  or  the  base.  Thus,  pins  cannot  be  dislodged 
or  lost  during  shipping.  The  pin  supports  on  the 

50  load  plate  are  oriented  downwardly  and  are  placed 
such  that  each  overlies  the  corresponding  upwardly 
oriented  pin  support  on  the  base.  The  holes  in  the 
load  plate  pin  supports  are  preferably  arranged 
such  that  they  do  not  coincide  with  the  holes  of  the 

55  corresponding  base  pin  support.  Thus,  each  pin  is 
aligned  with  one  of  the  lands  between  the  holes 
and  contacts  this  portion  of  the  corresponding  pin 
support  when  an  excessive  load  is  placed  on  the 
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scale. 
The  base  and  load  plate  may  be  formed  ac- 

cording  to  any  method  known  in  the  art  such  as 
machining,  stamping,  casting  and  the  like.  The 
pieces  are  preferably  formed  by  precision  casting 
so  that  they  may  be  manufactured  inexpensively, 
without  the  necessity  of  further  machining.  The 
base  and  load  plate  are  preferably  formed  from 
identical  castings.  The  identical  casting  should  be 
designed  such  that  the  holes  of  opposing  load 
arresters  do  not  coincide.  The  base  and  load  plate 
can  be  formed  of  die  cast  metal,  sheet  metal, 
structural  foam,  or  the  like.  The  base  and  load  plate 
are  typically  formed  to  accommodate  standard  siz- 
ed  load  cells. 

The  primary  advantage  of  the  preferred  em- 
bodiment  of  the  present  invention  is  the  extreme 
simplicity  of  the  manufacturing  steps  required  to 
produce  the  functional  pieces.  Since  load  cells  of 
different  weight  ranges  typically  have  the  same 
dimensions,  the  bases  and  load  plates  can  be  used 
in  a  variety  of  products  without  further  adaptation. 
The  only  adjustment  required  is  the  placement  of 
the  pin  in  the  hole  of  the  desired  depth.  Essentially 
the  only  manufacturing  step  required  is  the  preci- 
sion  casting  of  a  single  piece,  which  functions  as 
the  base  in  one  orientation  and  the  load  plate  in  an 
other.  The  other  components,  the  load  cell  and 
pins,  are  readily  available  and  can  be  used  without 
modification  in  the  form  in  which  they  are  pur- 
chased. 

Other  advantages  of  the  present  invention  will 
be  apparent  to  those  skilled  in  the  art  from  consid- 
eration  of  the  detailed  description  of  embodiments 
of  the  subject  invention  set  forth  below  and  of  the 
attached  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  longitudinally  sectional  view  of  a 
complete  weighing  apparatus  of  an  embodiment  of 
the  present  invention. 

Fig.  2  is  an  enlarged  top  view  of  precision 
casting  used  as  both  the  base  and  the  load  plate  in 
the  weighing  apparatus  of  Fig.  1. 

Fig.  3  is  a  cross  section  of  the  casting  of  Fig. 
2,  taken  along  line  3-3. 

Fig.  4  is  a  top  view  of  a  load  arrestor  of  Fig.  1  . 
Fig.  5  is  a  cross  section  of  the  load  arrestor  of 

Fig.  3,  taken  along  line  5-5. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  the  reader  now  to  Fig.  1,  a  weighing 
apparatus  1  made  according  to  the  present  inven- 
tion  includes  a  rectangular  base  platform  4,  to 
which  four  feet  5  are  attached  adjacent  each  cor- 

ner.  A  base  7  is  mounted  on  the  base  platform  4 
using,  for  example,  screws  (not  shown).  A  load  cell 
9  is  mounted  to  the  base  7  by  pair  of  fasteners  13, 
preferably  screws.  The  load  cell  9  is  typically  load 

5  cell  Model  No.  1  01  5F1  5-505  manufactured  by 
Tedla,  Inc.  (Canoga  Park,  CA).  A  load  plate  11  is 
placed  on  the  load  cell  9  and  is  mounted  to  the 
load  cell  9  by  a  pair  of  fasteners  13  in  the  same 
manner  as  the  base  4  and  load  cell  9  are  mounted 

io  together.  The  load  plate  9  and  base  7  are  prefer- 
ably  identical  precision  castings  which  require  no 
further  machining.  A  protective  cover  3  is  then 
placed  over  the  assembly  comprising  the  base  9, 
load  cell  9,  and  load  plate  1  1  .  The  cover  3  includes 

is  a  load  bearing  surface  15,  which  is  associated  with 
the  load  plate  11,  and  on  which  the  object  to  be 
weighed  is  placed. 

Figs.  2  and  3  show  a  precision  casting  8  that 
can  be  used  for  both  base  7  and  load  plate  1  1  .  The 

20  casting  8  can  be  seen  to  comprise  a  raised  ridge 
10  which  forms  a  cavity  20  in  which  the  load  cell  9 
is  mounted  by  fasteners  13  which  pass  through 
fastener  holes  16.  When  the  load  cell  9  is  mounted 
on  the  casting  it  rests  on  raised  surface  22  and  not 

25  on  main  surface  24  of  the  casting  8.  In  the  assem- 
bled  weighing  apparatus,  the  end  of  the  load  cell  9 
which  projects  out  from  the  cavity  20  contacts  the 
raised  surface  22  of  the  opposing  casting  8  in  the 
same  manner.  Structural  ridges  12  provided  added 

30  strength  to  the  casting  8.  A  pin  support  18  is 
positioned  adjacent  each  corner  14  of  the  casting 
8.  The  castings  8  are  formed  such  that  the  casting 
is  simply  rotated  180°  along  its  transverse  axis  30 
to  be  used  as  both  a  base  7  and  load  plate  11. 

35  Thus,  the  longitudinal  symmetry  of  the  casting  is 
exploited  to  allow  coincidence  of  the  pin  supports. 
Asymmetry  of  the  pin  supports,  however,  prevents 
coincidence  of  the  holes  in  overlying  pin  supports. 

Figs.  4  and  5  show  that  each  load  arrestor  17 
40  comprises  a  pin  support  18  having  three  holes  19, 

19a,  and  19b,  each  hole  having  a  different  effective 
depth.  Between  the  holes  19,  19a  and  19b  are 
lands  26,  26a,  and  26b  that  contact  the  pin  21  of 
the  corresponding  pin  support  18.  In  particular,  a 

45  pin  21  placed  in  hole  19  of  pin  support  18  on  base 
7  will  contact  land  26  on  the  overlying  pin  support 
18  on  the  load  plate  11.  Similarly,  a  pin  21  placed 
in  holes  19a  or  19b  will  contact  lands  26a  or  26b, 
respectively.  The  holes  are  cast  so  as  to  accept  a 

50  standard  1/8"  x  1"  dowel  pin.  Each  hole  19  has  a 
counterbored  region  23,  the  size  of  which  varies 
with  the  depth  of  the  hole  19.  Typically,  the  deep- 
est  hole  will  have  the  largest  counterbored  region 
whereas  the  shallowest  hole  19  will  have  no  coun- 

55  terbored  region. 
In  the  typical  operation,  a  pin  21  is  placed  in 

one  of  the  holes  19,  19a  or  19b  of  the  pin  support 
18  of  each  of  the  four  load  arresters  17  in  the  base 

3 
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7.  The  effective  depth  of  the  holes  19,  19a  or  19b 
determines  the  degree  of  movement  of  the  load 
plate  1  1  with  respect  to  the  base  9.  If  the  maximum 
travel  of  load  plate  11  is  to  be  changed,  pins  21 
are  simply  placed  in  a  different  hole.  Alternatively, 
different  length  pins  21  can  be  placed  in  the  same 
or  a  different  hole. 

The  above  description  of  the  embodiments  of 
the  invention  and  the  attached  drawings  are  pro- 
vided  by  way  of  illustration  only.  Numerous  other 
embodiments  will  be  apparent  to  one  of  skill  in  the 
art.  Thus,  limitations  on  the  scope  of  the  subject 
invention  are  to  be  found  only  in  the  claims  set 
forth  below. 

Claims 

1.  A  weighing  apparatus  comprising: 
a  base; 
a  load  cell  mounted  on  the  base; 
a  load  plate  mounted  on  the  load  cell; 
a  load  arrestor  associated  with  at  least  one 

of  the  base  and  load  plate,  the  load  arrestor 
including  a  pin  support  and  a  pin,  the  pin 
support  having  at  least  two  vertical  holes  of 
different  effective  depths,  and  the  pin  being 
placed  in  a  hole  of  the  pin  support; 

a  load  bearing  surface  associated  with  the 
load  plate  for  receiving  an  object  to  be 
weighed;  and 

a  portion  of  the  load  plate  overlying  the 
load  arrestor  so  that  vertical  movement  of  the 
load  plate  is  limited  by  the  load  arrestor. 

2.  A  weighing  apparatus  of  claim  1  wherein  the 
load  arrestor  is  associated  with  the  base. 

3.  A  weighing  apparatus  of  claim  2  wherein  the 
pin  support  projects  upwardly. 

4.  A  weigh  apparatus  of  claim  1  wherein  the  pin 
support  includes  three  holes  of  three  different 
effective  depths. 

5.  A  weighing  apparatus  of  claim  4  wherein  the 
holes  are  arranged  in  a  triangular  pattern. 

6.  A  weighing  apparatus  of  claim  1  wherein  the 
pin  support  further  comprises  a  counterbored 
region  around  each  hole,  the  counterbored  re- 
gion  for  each  hole  being  of  a  different  size. 

7.  A  weighing  apparatus  of  claim  6  wherein  the 
deepest  hole  has  the  largest  counterbored  re- 
gion  and  the  shallowest  hole  has  no  counter- 
bored  region. 

8.  A  weighing  apparatus  of  claim  1  wherein  the 

base  and  load  plate  are  formed  by  precision 
casting. 

9.  A  weighing  apparatus  of  claim  1  wherein  the 
5  base  and  load  plate  are  identical. 

10.  A  weighing  apparatus  of  claim  9  wherein  the 
portion  of  the  load  plate  overlying  the  load 
arrestor  includes  a  second  pin  support. 

10 
11.  A  weighing  apparatus  of  claim  11  wherein  the 

holes  of  the  second  pin  support  are  arranged 
such  that  they  do  not  coincide  with  the  holes 
of  the  pin  support  on  the  base. 

15 
12.  A  weighing  apparatus  comprising: 

a  rectangular  base  having  a  load  arrestor 
adjacent  each  corner,  each  load  arrestor  in- 
cluding  a  pin  support  and  a  pin,  the  pin  sup- 

20  port  having  at  least  three  vertical  holes,  each 
hole  having  a  different  depth,  the  pin  being 
placed  in  one  of  the  vertical  holes; 

a  load  cell  mounted  on  the  base; 
a  rectangular  load  plate  mounted  on  the 

25  load  cell,  the  load  plate  comprising  a  pin  sup- 
port  surface  adjacent  each  corner,  each  pin 
support  surface  positioned  so  as  to  overlie  a 
base  pin  support  so  that  movement  of  the  load 
plate  towards  the  base  is  limited  by  the  pins 

30  contacting  the  pin  support  surfaces;  and 
a  load  bearing  surface,  associated  with  the 

load  plate,  for  receiving  an  object  to  be 
weighed. 

35  13.  A  method  of  manufacturing  a  weighing  appara- 
tus  comprising  the  steps  of: 

providing  a  load  cell  and  a  pin; 
forming  a  base  and  a  load  plate,  at  least 

one  of  the  base  and  load  plate  being  asso- 
40  ciated  with  a  pin  support,  the  pin  support  hav- 

ing  at  least  two  vertical  holes; 
sizing  the  holes  to  accept  the  pin,  the 

holes  being  of  different  effective  depths; 
mounting  the  load  cell  between  the  base 

45  and  the  load  plate;  and 
placing  the  pin  in  one  of  the  holes  in  the 

pin  support  such  that  vertical  movement  of  the 
base  and  of  the  load  plate  with  respect  to  each 
other  is  limited. 

50 
14.  A  method  of  claim  13  wherein  the  step  of 

forming  is  carried  out  by  casting  two  identical 
forms. 

55  15.  A  method  of  manufacturing  a  weighing  appara- 
tus  comprising  the  steps  of: 

providing  a  load  cell  and  at  least  one  pin; 
forming  two  identical,  substantially  flat 

4 
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forms,  each  having  a  pin  support  having  at 
least  two  vertical  holes; 

sizing  the  holes  to  accept  the  at  least  one 
pin,  the  holes  being  of  different  effective 
depths;  5 

mounting  the  load  cell  between  the  two 
forms;  and 

placing  a  pin  in  one  of  the  holes  in  the  pin 
support  of  one  of  the  forms  such  that  vertical 
movement  of  the  two  forms  with  respect  to  10 
each  other  is  limited. 

16.  A  method  of  claim  15  wherein  the  step  of 
forming  is  carried  out  by  casting  two  identical, 
substantially  flat,  rectangular  forms,  each  hav-  is 
ing  a  pin  support  adjacent  each  corner. 

17.  A  method  of  claim  15  wherein  the  step  of 
forming  includes  the  step  of  forming  a  visual 
depth  indication  at  at  least  one  of  said  holes.  20 
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