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Description 

BACKGROUND  OF  THE  INVENTION 

The  subject  invention  relates  generally  to  an  ap- 
paratus  and  a  process  for  ensuring  a  high  quality 
crimp  of  an  electrically  conductive  terminal  to  a  wire. 
Electrical  terminals  include  a  wire  mounting  end 
which  may  be  crimped  into  electrical  and  mechanical 
connection  with  a  wire.  The  end  of  the  wire  may  be 
stripped  to  expose  the  conductor  therein.  At  least  a 
first  portion  of  the  mounting  end  of  the  terminal  will  be 
crimped  into  electrical  contact  with  the  conductor  of 
the  wire.  A  second  portion  of  the  mounting  end  of  the 
terminal  may  also  be  crimped  into  engagement  with 
the  insulated  portion  of  the  wire  to  contribute  to  strain 
relief  of  the  electrical  connection  and  to  increase  the 
force  required  to  achieve  a  pull-out  failure  in  the  ter- 
mination. 

The  crimping  of  the  terminal  to  the  wire  is  carried 
out  in  a  crimping  press.  Prior  art  crimping  presses 
take  many  forms,  but  most  comprise  at  least  one  sta- 
tionary  tooling  component,  or  anvil,  and  at  least  one 
movable  tooling  component,  or  punch.  The  stationary 
and  movable  components  are  cooperatively  config- 
ured  relative  to  one  another  to  generate  a  secure 
crimping  of  the  terminal  to  the  wire.  The  movable 
component  may  be  hydraulically  or  pneumatically 
powered  or  may  comprise  an  electromechanical  mo- 
tor  having  a  rotatable  cam  means  for  repetitively  driv- 
ing  the  movable  tooling  component. 

Prior  art  crimp  presses  may  also  include  means 
for  feeding  terminals  and/or  wires  into  appropriate 
positions  relative  to  the  tooling  of  the  crimp  press. 
More  particularly,  a  plurality  of  terminals  may  be 
mounted  to  a  carrier  strip  which  facilitates  the  se- 
quential  feeding  of  terminals  into  and  through  the  pri- 
or  art  crimp  press.  Wires  also  are  urged  into  proximity 
to  the  tooling.  When  the  terminal  and  the  wire  are 
properly  positioned  relative  to  one  another,  a  crimp- 
ing  cycle  will  commence  to  crimp  appropriate  portions 
of  the  terminal  around  specified  portions  of  the  wire. 

The  degree  of  automation  varies  considerably 
from  one  prior  art  crimp  press  to  the  next.  Many  prior 
art  crimp  presses  require  the  manual  feeding  of  wires 
into  a  specified  position  relative  to  a  terminal.  Once 
the  wire  and  terminal  are  properly  positioned  relative 
to  one  another  and  relative  to  the  anvil,  the  operator 
will  actuate  a  foot  pedal  which  causes  the  crimp  press 
punch  to  complete  one  cycle.  Other  prior  art  crimp 
presses  include  sensing  means  which  actuate  the 
punch  of  the  crimp  press  in  response  to  a  sensed 
proper  positioning  of  the  end  of  the  wire  relative  there- 
to.  Still  other  prior  art  crimp  presses  include  appropri- 
ate  means  for  feeding,  trimming,  stripping  and  posi- 
tioning  the  wires  for  automatic  termination  to  crimp- 
able  terminals. 

The  quality  of  the  crimped  termination  affects 

both  the  durability  and  the  quality  of  the  electrical 
connection.  In  particular,  as  noted  above,  a  proper 
crimp  will  contribute  to  strain  relief  and  will  ensure 
that  the  normal  mating  or  unmating  forces  exerted  on 

5  the  terminated  wire  do  not  damage  the  electrical  con- 
nection.  Additionally,  the  termination  affects  the  abil- 
ity  of  the  wire  and  terminal  to  perform  electrically. 
Preferably,  the  termination  should  be  free  of  voids  to 
ensure  proper  electrical  performance.  However,  the 

10  exertion  of  too  great  a  crimping  force  could  signifi- 
cantly  reduce  the  cross-sectional  area  of  the  wire  in 
the  vicinity  of  the  crimp,  and  thereby  affect  the 
strength  and  current  carrying  performance  of  the 
wire. 

15  The  quality  of  a  crimped  termination  can  be  af- 
fected  by  many  factors.  For  example,  the  crimp  press 
tooling  wears  in  response  to  the  significant  crimping 
forces  exerted  during  termination.  The  wear  of  the 
crimp  press  tooling  will  effectively  cause  the  opposed 

20  dies  to  be  further  from  one  another  at  the  end  of  the 
movement  of  the  dies  toward  one  another.  Thus,  tool- 
ing  wear  causes  a  gradual  increase  in  the  crimp 
height.  The  increased  crimp  height  decreases  the 
pull-out  force  required  for  failure  of  the  termination 

25  and  decreases  the  quality  of  the  crimp  by  eventually 
creating  voids  in  the  termination.  In  some  situations, 
the  crimp  height  may  be  too  lowforthe  particularwire 
and  terminal.  This  may  occur  when  the  crimp  tooling 
is  changed  or  when  the  crimp  press  is  adjusted  in 

30  some  manner.  A  crimp  height  that  is  too  low  can  cre- 
ate  the  above  described  restrictions  in  current  carry- 
ing  capabilities  and  can  break  strands  of  the  conduc- 
tor. 

Terminations  of  unacceptable  quality  may  also 
35  occur  in  more  highly  automated  prior  art  crimp 

presses.  For  example,  an  improper  feeding  of  termi- 
nals  or  wires  can  result  in  multiple  terminations  to  a 
single  wire.  This  can  seriously  damage  the  expensive 
tooling  and  cause  considerable  down  time  for  the 

40  crimp  press.  In  other  situations,  a  crimp  cycle  may  be 
completed  even  though  a  terminal  has  not  been  prop- 
erly  fed  into  the  crimp  press.  Some  crimping  opera- 
tions  require  a  terminal  to  be  crimped  to  two  wires  or 
to  the  combination  of  at  least  one  wire  and  a  ground- 

45  ing  clip.  The  improper  feeding  of  one  of  the  wires  or 
a  grounding  clip  may  result  in  an  unacceptable  prod- 
uct  that  will  not  be  identified  until  a  much  later  stage 
in  a  manufacturing  or  assembly  process. 

The  potential  for  unacceptable  terminations  re- 
50  quires  the  use  of  some  sort  of  quality  assurance.  In 

less  automated  crimping  operations,  the  quality  as- 
surance  is  achieved  by  a  technician  who  visually  in- 
spects  each  termination.  This  visual  inspection  may 
be  supplemented  with  pull-out  tests  on  all  or  a  stat- 

55  istically  significant  sample  of  the  terminations.  Visual 
inspection  becomes  less  practical  in  more  highly  au- 
tomated  crimping  operations.  In  these  situations, 
greater  reliance  may  be  placed  upon  the  time- 
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consuming  and  destructive  pull  tests.  The  prior  art 
also  includes  very  complex  and  expensive  optical 
scanning  means  for  assessing  the  quality  of  a  crimp- 
ed  termination.  Optical  scanning  is  shown  in  US-A- 
4,555,799  which  issued  to  Kodama  et  al  on  November 
26,  1  985.  The  apparatus  of  US-A-  4,555,799  is  oper- 
ative  to  assess  the  profile  of  the  crimped  termination, 
and  to  optically  compare  that  profile  to  an  acceptable 
range  of  optical  profiles  for  the  particular  crimped  ter- 
mination.  This  complex  and  costly  apparatus  is  far 
from  foolproof.  In  particular,  a  crimped  termination 
may  have  the  specified  profile  even  though  a  portion 
of  a  multi-strand  wire  has  not  been  incorporated  into 
the  crimp  or  even  though  more  or  fewer  than  the  spe- 
cified  number  of  wires  have  been  crimped. 

The  punch  and  anvil  of  a  crimp  press  require  per- 
iodic  replacement  in  view  of  the  unavoidable  wear  on 
these  parts.  Generally,  the  owner/operator  of  a  crimp 
press  will  change  the  tooling  after  a  specified  number 
of  crimping  cycles.  This  approach,  is  based  upon  es- 
timates  of  crimp  tool  life  as  determined  by  past  exper- 
iences  with  similar  tooling.  In  many  instances,  this  ap- 
proach  leads  to  a  change  in  crimp  tooling  before  nec- 
essary  or  the  use  of  crimp  tooling  after  a  change 
should  have  been  effected. 

It  is  known  to  employ  strain  gauges  with  metal 
stamping  equipment.  Strain  gauges  operate  on  the 
principle  that  each  cycle  of  a  stamping  apparatus 
causes  minute  deformations  of  various  structural 
members  in  the  apparatus.  The  typical  strain  gauge 
employs  a  transducer  mounted  to  or  incorporated  into 
a  selected  spaced  apart  location  on  the  stamping  ap- 
paratus.  The  transducer  is  connected  to  means  for 
measuring  voltage  across  the  transducer.  The  vol- 
tage  will  vary  proportionally  in  response  to  the  dimen- 
sional  changes  which  occur  during  operation  of  the 
stamping  apparatus.  For  example,  many  strain 
gauges  employ  piezoelectric  crystals  operatively 
connected  to  the  transducer  of  the  strain  gauge.  The 
voltage  across  the  piezoelectric  crystals  will  vary  in 
proportion  to  the  dimension  changes  therein.  Strain 
gauges  for  these  purposes  are  available  through  In- 
ternational  Measurement  and  Control  Company 
(IMCO)  of  Frankfort,  Illinois. 

The  above  described  strain  gauges  have  been 
used  in  stamping  operations  to  sense  an  irregular  op- 
eration  of  the  stamping  apparatus  and  to  determine  if 
the  hardness  of  the  stock  material  being  presented  to 
the  stamping  apparatus  varies  from  specified  hard- 
ness  levels.  Examples  of  prior  art  strain  gauges  for 
these  purposes  are  shown  in  Reissue  Patent  No.  Re. 
30,298  which  was  reissued  to  Keller  on  June  3,  1980 
and  in  US-A-  3,257,652  which  issued  to  Foster  on 
June  21,  1966.  General  discussions  of  strain  gauges 
and  their  construction  are  included  in  US-A- 
2,654,060  which  issued  to  Stovall,  Jr.,  et  al  on  Sep- 
tember  29,  1953  and  in  US-A-  3,853,000  which  issued 
to  Barnett  et  al  on  December  10,  1974. 

EP-A-0  291  329  discloses  other  prior  art  appara- 
tus. 

EP-A-0  184  204  discloses  apparatus  according 
to  the  preamble  of  claim  1.  The  present  invention  is 

5  characterized  by  the  features  of  the  characterizing 
portion  of  claim  1. 

In  view  of  the  above,  it  is  an  object  of  the  subject 
invention  to  provide  apparatus  and  method  for  as- 
sessing  the  quality  of  crimp  terminations. 

10  It  is  another  object  of  the  subject  invention  to  pro- 
vide  apparatus  and  process  for  providing  higher  qual- 
ity  crimp  terminations  throughout  a  longer  life  of  the 
crimp  tooling. 

15  SUMMARY  OF  THE  INVENTION 

The  subject  invention  is  directed  to  a  method  and 
an  apparatus  for  assessing  the  electrical  perfor- 
mance  of  crimp  terminations  of  an  electrically  con- 

20  ductive  terminal  to  a  wire,  and  for  assessing  the  per- 
formance  of  and  wear  to  the  crimp  tooling  which  com- 
pletes  such  electrical  terminations.  The  apparatus  of 
the  subject  invention  includes  means  for  measuring 
the  forces  encountered  by  and/or  exerted  by  the 

25  punch  of  a  crimp  press  during  a  crimping  operation. 
These  forces  may  be  measured  by  a  strain  gauge 
mounted  on  or  incorporated  into  the  crimp  press.  The 
strain  gauge  may  comprise  a  transducer  mounted  to 
the  crimp  press  by  a  plurality  of  mounting  means  dis- 

30  posed  in  spaced  relationship  to  one  another.  The 
strain  gauge  may  be  operative  to  convert  dimensional 
changes  in  the  transducer  into  electrical  signals. 
More  particularly,  the  strain  gauge  may  comprise  pie- 
zoelectric  means  incorporated  into  the  transducer  of 

35  the  strain  gauge.  Voltage  across  the  piezoelectric 
means  will  vary  in  proportion  to  dimensional 
changes. 

The  strain  gauge  or  other  such  force  measure- 
ment  apparatus  preferably  is  operative  to  recognize 

40  dimensional  changes  in  the  crimp  press  on  the  order 
of  2  x  10"6  cm  (millionths  of  an  inch).  For  example, 
presses  subjected  to  pressures  of  the  order  of  6.9  x 
107  Pa  (10,000  pounds-force  per  square  inch)  may 
generate  dimensional  changes  of  about  2.5  x  lO^cm 

45  (400  micro  inches)  which  may  be  sensed  by  the  force 
sensing  means  of  the  subject  invention. 

The  strain  gauge  or  other  such  force  measuring 
means  may  be  operatively  connected  to  interface  cir- 
cuitry  which  in  turn  may  be  connected  to  control 

so  means,  such  as  a  microprocessor  and  appropriate 
display  means.  The  display  means  may  give  a  visual 
indication  of  the  maximum  measurement  by  the  strain 
generated  during  each  crimping  operation. 

The  apparatus  of  the  subject  invention  may  fur- 
55  ther  comprise  crimp  height  adjustment  means.  In  this 

regard,  the  crimp  height  defines  the  height  of  the  ter- 
mination  at  the  completion  of  the  crimping  cycle.  The 
crimp  height  adjustment  means  may  comprise  means 

3 
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for  adjusting  the  length  of  the  crimp  stroke  or  cam 
means  for  adjusting  the  position  of  the  crimp  punch 
and  anvil  tooling  relative  to  one  another.  The  cam  may 
define  at  least  one  wedge  cam  that  is  slidably  mov- 
able  relative  to  the  ram  or  other  such  driving  means 
for  the  crimp  press. 

The  apparatus  and  process  of  the  subject  inven- 
tion  further  comprises  and  employs  control  means  for 
comparing  the  measured  crimp  forces  with  a  range  of 
acceptable  crimp  forces  for  the  particular  crimp 
height.  The  control  means  may  comprise  a  micropro- 
cessor  or  computer  connected  to  the  strain  gauge  or 
other  such  force  measurement  apparatus  by  appro- 
priate  interface  circuitry.  The  control  means  may  fur- 
ther  comprise  display  means  for  presenting  meas- 
ured  data  in  readable  form.  The  control  means  also 
may  be  operatively  connected  to  the  crimp  height  ad- 
justment  means.  For  example,  control  means  of  the 
subject  apparatus  may  receive  and  compare  data  re- 
lating  to  both  the  strain  as  measured  by  a  strain 
gauge  and  the  crimp  height  as  set  by  the  crimp  height 
adjustment  means. 

The  crimp  force  data  and  the  crimp  height  data  is 
employed  in  the  apparatus  and  process  of  the  subject 
invention  to  assess  the  quality  and  anticipated  elec- 
trical  performance  of  the  crimped  termination.  More 
particularly,  it  has  been  found  that  the  performance 
of  the  crimped  termination  can  be  accurately  deter- 
mined  as  a  function  of  crimp  force  at  any  particular 
crimp  height.  For  example,  a  crimped  termination 
could  achieve  a  specified  height  even  though  as  sig- 
nificant  portion  of  the  strands  of  a  conductor  are  ex- 
ternal  to  the  crimp.  This  defect,  however,  could  be 
identified  by  a  lower  than  specified  crimp  force  for  the 
specified  height.  Conversely,  two  wires  could  mistak- 
enly  be  fed  into  a  single  terminal  and  crimped  to  a  spe- 
cified  height.  In  this  instance,  however,  the  crimp 
force  would  be  substantially  greater  than  the  speci- 
fied  crimp  force.  In  both  of  these  situations,  a  crimp- 
ing  force  of  less  than  or  greater  than  a  specified 
crimping  force  would  readily  be  determined  by  the 
subject  strain  gauge  or  other  such  force  measure- 
ment  apparatus,  and  could  be  identified  by  the  con- 
trol  means  to  indicate  the  unacceptability  of  the 
crimped  termination.  In  response  to  the  sensed  con- 
dition,  the  control  means  may  generate  a  reject  signal 
to  indicate  a  defective  termination. 

Variations  of  crimp  force  and/or  crimp  height  do 
not  necessarily  indicate  a  clear  defect  in  the  termina- 
tion  process,  such  as  a  failure  to  feed  a  wire  or  termi- 
nal  or  a  multiple  feed  thereof.  Rather,  unacceptable 
terminations  are  more  likely  to  occur  due  to  the  grad- 
ual  wearing  of  the  crimp  tooling.  This  wearing  of  the 
crimp  tooling  will  gradually  result  in  greater  crimp 
heights  and  lower  crimp  forces.  The  wearing  of  crimp 
tooling  can  be  continuously  monitored  by  the  appara- 
tus  of  the  subject  invention.  In  particular,  the  subject 
apparatus  can  monitor  the  gradual  drifting  of  the 

crimped  termination  out  of  a  specified  range  of  ac- 
ceptable  crimp  forces  and  crimp  heights.  The  appa- 
ratus  may  include  means  for  generating  an  adjust- 
ment  signal  as  the  crimped  terminations  gradually 

5  drift  toward  and  approach  unacceptable  crimp  forces 
and  crimp  heights.  Alternatively,  the  portions  of  the 
apparatus  for  measuring  crimp  forces  may  be  opera- 
tively  connected  to  the  crimp  adjustment  means  such 
that  the  positions  of  the  punch  and  anvil  crimp  tooling 

10  or  the  length  of  the  crimp  stroke  can  be  adjusted  to 
bring  the  crimped  terminations  back  into  a  central 
position  within  the  specified  ranges  of  measured 
data.  The  control  means  of  the  subject  apparatus  may 
further  store  the  number  of  adjustments  and/or  mag- 

15  nitude  of  the  crimp  tooling  adjustments  to  generate  a 
change  tooling  signal  when  additional  adjustments 
will  not  be  acceptable  and  when  repairand/or  replace- 
ment  of  the  tooling  will  be  required. 

The  apparatus  of  the  subject  invention  may  fur- 
20  ther  be  operative  to  generate  appropriate  reports  for 

indicating  the  quality  of  the  crimped  terminations 
and/or  the  trends  in  crimp  tooling  adjustments  and 
crimp  tooling  life  spans. 

25  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  front  elevational  view  of  a  prior  art 
crimp  press. 

FIG.  2  is  a  side  elevational  view  of  a  prior  art 
30  crimp  press  showing  variations  in  internal  forces  at 

different  locations  on  the  crimp  press. 
FIG.  3  is  a  side  elevational  view  of  a  crimp  press 

incorporating  force  sensors  in  accordance  with  the 
subject  invention. 

35  FIG.  4  is  a  front  elevational  view  of  a  crimp  tooling 
adjustment  apparatus  in  accordance  with  the  subject 
invention. 

FIG.  5  is  a  top  elevational  view  of  the  crimp  tool- 
ing  adjustment  apparatus  shown  in  FIG.  4. 

40  FIG.  6  is  a  front  elevational  view  of  a  strain  gauge 
mounted  to  a  crimp  press. 

FIG.  7  is  a  cross-sectional  view  taken  along  lines 
7-7  in  FIG.  6. 

FIG.  8  is  a  graph  showing  a  comparison  of  strain 
45  versus  crimp  height. 

FIG.  9  is  a  graph  showing  a  comparison  of  voids 
in  a  crimp  termination  versus  strain. 

FIG.  1  0  is  a  graph  comparing  pullout  force  versus 
strain. 

so  FIG.  11  is  a  graph  similar  to  FIG.  8,  but  showing 
alternate  data. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

55 
Atypical  prior  crimp  press  is  identified  generally 

by  the  numeral  10  in  FIG.  1.  The  crimp  press  10  is 
used  in  conjunction  with  a  reel  12  for  feeding  a  strip 

40 
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14  of  electrically  conductive  terminals.  The  terminals 
on  the  strip  14  are  sequentially  fed  onto  an  anvil  16 
of  the  crimp  press  12  having  appropriate  tooling 
mounted  thereon.  The  crimp  press  10  further  in- 
cludes  a  ram  18  which  also  punch  tooling  20  mounted 
thereto.  The  ram  1  8  is  driven  downwardly  toward  the 
anvil  16  under  the  action  of  an  electromechanical  mo- 
tor  21  or  appropriate  hydraulic  or  pneumatic  means  to 
exert  crimping  forces  relative  to  the  tooling  mounted 
to  the  anvil  16.  The  crimp  press  10  is  employed  by  se- 
quentially  advancing  wires  (not  shown)  into  alignment 
with  the  terminals  on  the  strip  14.  When  the  wire  and 
terminal  are  properly  positioned  relative  to  one  an- 
other  and  relative  to  anvil  16,  the  ram  18  will  be  acti- 
vated  to  urge  the  punch  tooling  20  down  toward  the 
anvil  16. 

The  crimp  press  10  may  generate  pressures  of 
approximately  6.9  x  107  Pa  (10,000  pounds-force  per 
square  inch)  during  each  crimping  operation.  The  for- 
ces  generated  by  the  rapid  movement  of  the  ram  18 
generate  reaction  forces  in  the  frame  of  the  crimp 
press.  More  particularly,  as  shown  in  FIG.  2,  a  prior 
art  crimp  press  22  includes  a  first  region  24  which  is 
subjected  to  compression  as  a  result  of  each  crimping 
cycle  and  a  second  region  26  which  is  subjected  to 
tension.  The  line  28  identifies  areas  on  the  frame  of 
the  crimp  press  22  that  are  subjected  to  neither  ten- 
sion  nor  compression.  As  illustrated  schematically  in 
FIG.  2,  the  magnitude  of  the  compression  or  tension 
varies  in  proportion  with  the  distance  from  the  line  28. 
Thus,  the  greatest  compression  exists  at  the  extreme 
rear  of  the  frame  of  the  crimp  press  22. 

A  crimp  press  in  accordance  with  the  subject  in- 
vention  is  identified  generally  by  the  numeral  30  in 
FIG.  3.  The  crimp  press  30  is  illustrated  as  being  sub- 
stantially  identical  to  the  crimp  press  1  0  that  had  been 
shown  in  FIG.  1.  However,  the  crimp  press  30  is  pro- 
vided  with  an  adjustable  tooling  assembly  which  is 
identified  generally  by  the  numeral  32  in  FIG.  3,  and 
which  is  illustrated  in  greater  detail  in  FIGS.  4  and  5. 
More  particularly,  the  crimp  press  30  includes  first 
and  second  independently  adjustable  punch  dies  34 
and  36  respectively.  The  punch  34  is  operative  to 
crimp  a  leading  portion  of  a  terminal  to  a  region  of  a 
wire  having  insulation  stripped  there  from.  The  crimp 
completed  by  the  punch  34  will  achieve  the  electrical 
connection  of  the  terminal  to  the  conductor  in  the  wire. 
The  punch  36  will  generally  define  a  greater  crimp 
height  and  will  be  operative  to  crimp  a  rearwardly  dis- 
posed  portion  of  the  terminal  to  an  insulated  region  of 
the  wire.  The  crimp  completed  by  the  punch  36  con- 
tributes  to  strain  relief  and  a  higher  pull-out  force  for 
the  termination. 

The  punch  dies  34  and  36  are  independently  ad- 
justable  to  alter  their  respective  portions  of  the  crimp 
height.  More  particularly,  the  tooling  assembly  32  in- 
cludes  first  and  second  adjustment  cams  38  and  40 
respectively  for  adjusting  the  height  of  the  tooling  34 

and  36  relative  to  the  stationary  anvil  which  is  illu- 
strated  schematically  in  FIG.  3  and  identified  gener- 
ally  by  the  numeral  42.  The  adjustment  cams  38  and 
40  are  mounted  respectively  to  drive  rods  44  and  46 

5  which  in  turn  are  mounted  to  stepper  motors  48  and 
50  respectively.  The  motors  48  and  50  are  operatively 
connected  to  control  means  52  which  is  not  illustrated 
in  FIGS.  4  and  5,  but  which  is  shown  schematically  in 
FIG.  3.  As  will  be  explained  further  below,  the  control 

10  means  52  is  operative  to  generate  electrical  signals 
that  will  cause  the  motors  48  or  50  to  drive  the  rods 
44  and  46  respectively  and  to  thereby  move  the  cam 
wedges  38  and  40  respectively.  The  relative  position 
of  the  inclined  cam  wedges  38  and  40  will  alter  the 

15  elevational  position  of  the  punch  dies  34  and  36  rel- 
ative  to  the  anvil  42,  and  will  thereby  alter  the  crimp 
height.  The  controller  52  also  receives  signals  from 
elsewhere  on  the  crimp  press  30,  as  explained  herein, 
that  generate  the  signals  for  controlling  the  crimp  ad- 

20  justment  motors  48  and  50. 
With  reference  to  FIG.  3,  the  crimp  press  30  fur- 

ther  includes  a  strain  gauge  54  mounted  to  the  rear 
face  56  of  the  crimp  press  30.  The  strain  gauge  54 
which  is  illustrated  more  clearly  in  FIGS.  6  and  7,  in- 

25  eludes  top  and  bottom  mounting  brackets  58  and  60 
and  a  transducer  62  mounted  therebetween.  Wire 
leads  64  and  66  are  mounted  to  spaced  apart  termi- 
nals  68  and  70  respectively  on  the  transducer  62.  The 
wires  64  and  66  extend  to  the  controller  52  which  is 

30  operative  to  generate  a  current  through  the  wires  64 
and  66  and  through  the  transducer  62.  The  transduc- 
er  62  includes  piezoelectric  means  which  will  be  re- 
sponsive  to  minute  dimensional  changes  between 
the  mounting  brackets  58  and  60  to  proportionately 

35  alter  the  voltage  across  the  terminals  68  and  70.  A 
preferred  strain  gauge  for  this  purpose  is  sold  by  In- 
ternational  Measurement  and  Control  Company 
(IMCO)  and  is  referred  to  commercially  as  Ton-Limit 
Detectors.  The  controller  52  is  operative  to  store  the 

40  value  of  the  maximum  strain  measured  by  the  strain 
gauge  54. 

The  use  of  the  strain  gauge  54  and  the  adjustable 
crimp  height  tooling  assembly  32  in  the  crimp  press 
30  can  be  illustrated  graphically  with  reference  to 

45  FIGS.  8-11.  In  particular,  FIG.  8  shows  the  results  of 
tests  where  strain  was  measured  at  three  different 
crimp  height  settings  on  a  crimp  press.  The  actual 
crimp  height  was  then  measured  with  a  micrometer 
after  each  crimp.  The  line  72  shown  in  FIG.  8  repre- 

50  sents  the  measured  strain  versus  crimp  height  dis- 
tribution.  Within  each  group,  it  was  found  that  the  dis- 
tribution  around  the  mean  was  very  predictable, 
thereby  indicating  that  the  strain  measured  during  a 
crimping  operation  would  be  a  good  indication  of  the 

55  actual  crimp  height.  Other  similar  tests  were  per- 
formed  for  crimped  terminations  where  the  specified 
crimp  height  was  required  to  be  between  0.203  and 
0.213  cm  (0.080  inch  and  0.084  inch).  For  these  re- 

5 
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spective  ranges  of  crimp  height,  it  was  determined 
that  the  piezoelectric  output  in  volts  would  be  be- 
tween  4.2  and  4.4.  FIGS.  9  and  10  show  tests  where 
piezoelectric  output  in  volts  was  compared  to  the 
standard  prior  art  measurements  of  crimp  quality.  In 
particular,  FIG.  9  compares  piezoelectric  output  in 
volts  to  a  measurement  of  the  relative  lack  of  voids. 
The  vertical  lines  in  FIG.  9  identify  the  minimum  and 
maximum  ranges  of  piezoelectric  output  which  corre- 
spond  to  crimps  in  the  specified  range.  The  crimp 
height  of  the  press  was  varied  to  achieve  lower  strain 
readings.  The  crimps  produced  by  these  readings 
were  then  analyzed  to  determine  the  relative  lack  of 
voids.  Piezoelectric  output  values  below  the  values 
corresponding  to  the  acceptable  crimp  height  range 
exhibited  a  decreased  lack  of  voids  or  an  increased 
presence  of  voids,  which  would  be  indicative  of  a 
poorer  electrical  performance  for  the  termination. 
FIG.  10  compares  the  piezoelectric  output  to  the  pull- 
out  force.  In  particular,  the  pull-out  force  for  tests 
yielding  piezoelectric  output  within  the  specified 
range  all  were  above  110  pounds  which  is  the  mini- 
mum  standard  pull-out  force  for  terminations  of  this 
type. 

FIG.  11  is  similarto  FIG.  8  but  shows  a  tighter  dis- 
tribution  of  data  about  the  mean.  This  Figure  is  pro- 
vided  to  illustrate  an  approach  to  using  the  relation- 
ships  described  herein  with  the  apparatus  30  descri- 
bed  and  illustrated  with  respect  to  FIGS.  3-7.  In  par- 
ticular,  the  array  of  data  identified  generally  by  the  nu- 
meral  80  in  FIG.  10  shows  the  distribution  of  strain 
and  crimp  height  that  might  exist  fora  crimp  press  em- 
ploying  new  tooling.  As  the  tooling  begins  to  wear,  the 
crimp  height  increases  and  the  mean  strain  sensed 
by  the  strain  gauge  54  will  gradually  drift  to  lower  lev- 
els  indicating  a  wearing  of  the  tooling.  When  the  strain 
gauge  54  sends  data  to  the  controller  52  indicating 
that  the  mean  strain  has  decreased  to  the  minimum 
allowable  mean  as  indicated  by  location  82  in  FIG.  11  , 
an  appropriate  signal  will  be  generated  by  the  control- 
ler  52  to  indicate  a  need  for  adjusting  or  replacing  the 
tooling.  The  signal  generated  by  the  controller  52 
shown  in  FIG.  3  may  be  operative  to  actuate  the  crimp 
height  stepper  motors  48  and/or  50  to  adjust  the  tool- 
ing  34  and  36.  In  particular,  the  motors  48  and/or  50 
will  cause  the  rods  44  and/or  46  respectively  to  ad- 
vance  linearly  and  thereby  reposition  the  respective 
cam  wedges  38  and/or  40.  This  will  effectively  adjust 
the  punches  34  and  36  to  lower  respective  positions 
relative  to  the  anvil  42  depicted  in  FIG.  3.  The  adjust- 
ment  will  cause  the  mean  strain  to  return  approxi- 
mately  to  location  80  depicted  in  FIG.  11  which  corre- 
sponds  to  the  minimum  specified  crimp  height  that 
can  be  accepted  without  unnecessarily  restricting  the 
current  flow  through  the  termination.  The  controller 
52  depicted  in  FIG.  3  will  be  operative  to  permit  a  spe- 
cified  number  of  such  adjustments  without  a  detailed 
inspection  by  operating  personnel.  However,  afterthe 

maximum  number  of  adjustments  has  been  reached, 
any  subsequent  downward  drifting  of  the  mean  strain 
to  the  minimum  acceptable  mean  82  will  generate  a 
change  tool  signal  requiring  inspection  and/or  re- 

5  placement  of  the  tooling. 
FIG.  11  further  shows  the  maximum  acceptable 

strain  and  the  minimum  acceptable  strain.  Values  of 
measured  strain  beyond  these  limits  will  be  rejected 
regardless  of  the  ongoing  assessment  of  the  mean 

10  strain.  For  example,  a  strain  which  exceeds  the  max- 
imum  specified  limit  84  set  forth  in  FIG.  11  may  be  in- 
dicative  of  a  jam  or  broken  tool  in  the  crimping  press 
30  shown  in  FIG.  3.  This  will  immediately  generate  a 
reject  signal  that  will  either  identify  a  particular  ter- 

15  mination  for  rejection  and/or  terminate  the  operation 
of  the  press  30.  Similarly,  a  reading  below  the  mini- 
mum  specified  strain  level  86  will  indicate  either  a 
crimp  that  did  not  engage  all  strands  of  the  conductor 
in  a  wire  or  where  either  a  wire  or  a  terminal  was  not 

20  properlyfed.  As  noted  above,  this  will  generate  an  im- 
mediate  reject  signal  to  indicate  that  the  particular  ter- 
minated  wire  below  the  minimum  specified  strain 
should  be  rejected  and  possibly  to  indicate  the  need 
to  check  the  crimp  press. 

25  In  summary,  a  crimp  press  for  crimped  electrical 
terminations  is  provided  with  a  strain  gauge  incorpo- 
rated  therein.  The  strain  gauge  is  operatively  con- 
nected  to  a  controller  which  identifies  the  strain  for 
each  crimp  and  which  calculates  the  means  strain 

30  over  a  selected  number  of  sequential  crimps.  Astrain 
reading  either  above  or  below  a  specified  range  will 
cause  the  generation  of  a  signal  for  rejecting  that  par- 
ticular  terminal.  The  controller  may  further  generate 
a  signal  to  require  inspection  of  either  the  rejected 

35  part  or  the  crimp  press  tooling.  As  the  tooling  gradu- 
ally  wears,  the  mean  will  drift  toward  a  minimum  al- 
lowable  mean.  As  the  minimum  allowable  mean  is 
reached,  a  signal  will  be  generated  indicating  the 
need  to  adjust  the  tooling.  The  crimp  press  may  fur- 

40  ther  include  tooling  adjustment  means  incorporated 
therein.  The  tooling  adjustment  means  may  be  oper- 
atively  connected  to  the  controller  such  that  adjust- 
ments  to  the  crimp  height  will  be  effected  automati- 
cally  when  the  mean  strain  approaches  a  minimum  al- 

45  lowable  mean.  The  controller  may  be  operative  to 
generate  an  appropriate  signal  after  a  selected  num- 
ber  of  crimp  adjustments  or  after  adjustments  equal- 
ing  a  selected  distance  have  been  carried  out. 

While  the  invention  has  been  described  with  re- 
50  spect  to  a  preferred  embodiment,  it  is  apparent  that 

various  changes  can  be  made  without  departing  from 
the  scope  of  the  invention  as  defined  by  the  append- 
ed  claims.  In  particular,  force  measurement  means 
other  than  piezoelectric  strain  gauges  may  be  em- 

55  ployed  to  measure  the  force  encountered  during  a 
crimping  operation.  Additionally,  the  crimp  presses 
and  the  adjustments  to  the  crimp  heights  may  take 
forms  other  than  those  specifically  illustrated  herein. 

6 
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Claims 

1.  A  crimp  press  (30)  for  crimping  an  electrically 
conductive  terminal  to  a  wire,  said  press  compris- 
ing  a  frame,  an  anvil  (42)  mounted  to  the  frame  5 
and  having  means  for  receiving  at  least  one  said 
terminal  and  at  least  one  said  wire  thereon,  a 
punch  (32)  movable  relative  to  the  frame  and  the 
anvil  for  crimping  selected  portions  of  the  termi- 
nal  into  engagement  with  the  wire,  10 

force  measurement  means  (58,60,62) 
mounted  to  said  crimp  press  (30)  for  measuring 
the  maximum  force  generated  in  the  crimp  press 
(30)  during  each  cycle  of  the  punch  (32),  and 

control  means  (52)  operatively  connected  15 
to  the  force  measurement  means  for  comparing 
the  measured  force  to  an  acceptable  range  of  for- 
ces  and  for  generating  a  signal  in  response  to  for- 
ces  outside  the  acceptable  range,  characterised 
by  20 

said  control  means  (52)  further  including 
averaging  means  for  calculating  the  average 
maximum  force  over  a  selected  number  of  crimp 
cycles,  and  said  control  means  further  being  op- 
erative  to  compare  the  average  maximum  force  25 
to  a  minimum  acceptable  average  maximum 
force  and  for  generating  a  signal  in  response  to 
an  average  measured  maximum  force  being  less 
than  the  minimum  acceptable  average  maximum 
force.  30 

2.  A  crimp  press  as  claimed  in  Claim  1,  character- 
ised  in  that  the  force  measurement  means 
(50,60,62)  is  mounted  to  the  frame  of  the  crimp 
press  (30).  35 

3.  Acrimp  press  (30)  as  claimed  in  Claim  1,  charac- 
terised  in  that  the  force  measurement  means 
comprises  a  strain  gauge  (54). 

40 
4.  Acrimp  press  as  claimed  in  Claim  3,  character- 

ised  in  that  the  strain  gauge  (54)  comprises  pie- 
zoelectric  means  for  converting  dimensional 
changes  in  the  crimp  press  (30)  to  electrical  sig- 
nals.  45 

5.  Acrimp  press  (30)  as  claimed  in  Claim  1,  further 
characterised  by  crimp  height  adjustment  means 
(38,40,44,46,48,50)  for  adjusting  the  height  of  the 
termination,  said  adjustment  means  being  oper-  so 
atively  connected  to  the  control  means  (52)  said 
control  means  (52)  being  further  operative  to 
generate  a  signal  for  causing  adjustments  in  the 
adjustment  means. 

55 
6.  Acrimp  press  (30)  as  claimed  in  Claim  5,  charac- 

terised  in  that  the  adjustment  means 
(38,40,44,46,48,50)  comprises  a  motor  means 

(48,50)  for  effecting  the  adjustment,  the  motor 
means  (48,50)  being  operatively  connected  to  the 
control  means. 

7.  Acrimp  press  (30)  as  claimed  in  Claim  5,  charac- 
terised  in  that  the  adjustment  means  further  com- 
prises  means  for  adjusting  the  position  of  the 
punch  relative  to  the  anvil. 

8.  Acrimp  press  (30)  as  claimed  in  Claim  7,  charac- 
terised  by  an  insulation  punch  (36)  for  crimping  a 
first  portion  of  the  terminal  to  insulation  on  the 
wire  and  a  conductor  punch  (34)  for  crimping  a 
second  portion  of  the  terminal  to  a  conductor  in 
the  wire,  said  crimp  height  adjustment  means  be- 
ing  operative  to  independently  adjust  the  position 
of  the  insulation  punch  (36)  and  the  conductor 
punch  (34)  in  response  to  signals  from  the  control 
means  (52). 

9.  A  crimp  press  (30)  as  claimed  in  Claim  1  ,  further 
characterised  by  visible  display  means  operative- 
ly  connected  to  the  control  means  (52)  for  produc- 
ing  a  visible  display  of  forces  measured  by  the 
force  measuring  means  (58,60,62). 

10.  A  method  for  measuring  the  quality  of  a  crimped 
termination  of  an  electrically  conductive  terminal 
to  a  wire,  said  method  comprising  the  steps  of 
presenting  at  least  one  terminal  to  a  crimp  press 
(30),  presenting  a  wire  into  proximity  with  the  ter- 
minal  and  operating  the  crimp  press  (30)  for 
crimping  selected  portions  of  the  terminal  into  en- 
gagement  with  the  wire,  the  method  being  char- 
acterised  by: 

measuring  the  maximum  force  generated 
by  the  crimp  press  (30)  during  each  of  a  selected 
plurality  of  sequential  operations  of  said  crimp 
press  (30); 

storing  the  value  of  the  measured  force  for 
each  of  the  selected  plurality  of  sequential  oper- 
ations  of  the  crimp  press  (30); 

averaging  the  maximum  forces  measured 
in  said  selected  plurality  to  determine  a  meas- 
ured  average  maximum  force; 

comparing  said  average  to  an  acceptable 
range  of  averages;  and 

generating  an  adjustment  signal  in  re- 
sponse  to  a  measured  average  maximum  crimp 
force  being  outside  the  acceptable  range  of  aver- 
age  maximum  crimp  forces. 

11.  Amethod  as  claimed  in  Claim  10,  further  charac- 
terised  by  the  step  of  automatically  adjusting  the 
movement  of  a  punch  (32)  of  the  crimp  press  (30) 
in  response  to  an  average  measured  force  out- 
side  the  acceptable  range  of  averages. 

7 
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12.  A  method  as  claimed  in  Claim  11,  further  com- 
prising  the  step  of  counting  the  number  of  adjust- 
ments  automatically  made  to  the  movement  of 
the  punch  (32)  and  generating  a  change  tool  sig- 
nal  after  making  a  selected  number  of  adjust- 
ments. 

Patentanspruche 

1.  Crimppresse  (30)  zum  Crimpverbinden  eines 
elektrisch  leitenden  Anschlusses  mit  einem  Lei- 
terdraht,  wobei  die  Presse  versehen  ist  mit  einem 
Rahmen,  einem  Amboli  (42),  deram  Rahmen  an- 
gebracht  ist  und  eine  Einrichtung  zum  Aufneh- 
men  zumindest  eines  solchen  Anschlusses  und 
zumindest  eines  solchen  Leiterdrahts  aufweist, 
einem  Stempel  (32),  derrelativ  zum  Rahmen  und 
zum  Amboli  zur  Crimpverpressung  ausgewahlter 
Bereichedes  Anschlusses  in  Eingriff  mitdem  Lei- 
terdraht  bewegbar  ist, 

einer  Kraftmelieinrichtung  (58,60,62),  die 
an  der  Crimppresse  (30)  zum  Messen  der  maxi- 
malen  Kraft,  die  in  der  Crimppresse  (30)  bei  je- 
dem  Arbeitsspiel  des  Stempels  (32)  erzeugtwird, 
angebracht  ist,  und 

einer  Steuereinrichtung  (52),  die  mit  der 
Kraftmelieinrichtung  in  Wirkverbindung  steht 
zum  Vergleichen  der  gemessenen  Kraft  mit  ei- 
nem  akzeptablen  Bereich  von  Kraften  und  zum 
Erzeugen  eines  Signals  infolge  von  Kraften  au- 
lierhalb  des  akzeptablen  Bereichs,  dadurch  ge- 
kennzeichnet,  dali 

die  Steuereinrichtung  (52)  ferner  eine 
Mittelwertbildeeinrichtung  zum  Berechnen  der 
maximalen  Durchschnittskraft  uber  eine  gewahl- 
te  Anzahl  von  Crimparbeitsspielen  aufweist  und 
dali  die  Steuereinrichtung  ferner  in  der  Weise  ar- 
beitet,  dali  die  maximale  Durchschnittskraft  mit 
einer  kleinstakzeptablen  maximalen  Durch- 
schnittskraft  verglichen  wird  und  ein  Signal  als 
Reaktion  auf  eine  gemessene  maximale  Durch- 
schnittskraft  erzeugt  wird,  die  kleiner  ist  als  die 
kleinstakzeptable  maximale  Durchschnittskraft. 

2.  Crimppresse  nach  Anspruch  1  ,  dadurch  gekenn- 
zeichnet,  dali  die  Kraftmelieinrichtung  (50,60, 
62)  am  Rahmen  der  Crimppresse  (30)  ange- 
bracht  ist. 

3.  Crimppresse  (30)  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  die  Kraftmelieinrichtung  ei- 
nen  Dehnungsmesser  (54)  umfalit. 

4.  Crimppresse  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  dali  der  Dehnungsmesser  (54)  eine  pie- 
zoelektrische  Einrichtung  zum  Umwandeln  von 
Malianderungen  in  der  Crimppresse  (30)  in  elek- 

trische  Signale  umfalit. 

5.  Crimppresse  (30)  nach  Anspruch  1  ,  ferner  gekenn- 
zeichnet  durch  eine  Crimphohen-Einstellein- 

5  richtung  (38,40,44,46,48,50)  zum  Einstellen  der 
Anschlielihohe,  wobei  die  Einstelleinrichtung  mit 
der  Steuereinrichtung  (52)  in  Wirkverbindung 
steht  und  die  Steuereinrichtung  (52)  ferner  in  der 
Weise  arbeitet,  dali  ein  Signal  zur  Veranlassung 

10  von  Einstellungen  in  der  Einstelleinrichtung  er- 
zeugt  wird. 

6.  Crimppresse  (30)  nach  Anspruch  5,  dadurch  ge- 
kennzeichnet,  dali  die  Einstelleinrichtung  (38,40, 

15  44,46,48,50)  eine  Motoreinheit  (48,50)  zum 
Durchfuhren  der  Einstellung  umfalit  und  die  Mo- 
toreinheit  (48,50)  mit  der  Steuereinrichtung  in 
Wirkverbindung  steht. 

20  7.  Crimppresse  (30)  nach  Anspruch  5,  dadurch  ge- 
kennzeichnet,  dali  die  Einstelleinrichtung  des 
weiteren  eine  Einrichtung  zum  Einstellen  der  Po- 
sition  des  Stempels  relativ  zum  Amboli  umfalit. 

25  8.  Crimppresse  (30)  nach  Anspruch  7,  gekenn- 
zeichnet  durch  einen  Isolierungsstoliel  (36)  zum 
Crimpverbinden  eines  ersten  Bereichs  des  An- 
schlusses  mit  einer  Isolierung  des  Leiterdrahts 
und  einen  Leiterstoliel  (34)  zum  Crimpverbinden 

30  eines  zweiten  Bereichs  des  Anschlusses  mit 
einem  Leiter  im  Leiterdraht,  wobei  die 
Crimphohen-Einstelleinrichtung  in  der  Weise  ar- 
beitet,  dali  die  Position  des  Isolierungsstoliels 
(36)  und  des  Leiterstoliels  (34)  infolge  von  Signa- 

35  len  von  der  Steuereinrichtung  (52)  unabhangig 
eingestellt  wird. 

9.  Crimppresse  (30)  nach  Anspruch  1,  ferner  ge- 
kennzeichnet  durch  eine  Einrichtung  fur  eine 

40  sichtbare  Anzeige,  die  mit  der  Steuereinrichtung 
(52)  zum  Erzeugen  einer  sichtbaren  Anzeige  von 
durch  die  Kraftmelieinrichtung  (58,60,62)  ge- 
messenen  Kraften  in  Wirkverbindung  steht. 

45  10.  Verfahren  zum  Messen  der  Qualitat  einer 
Crimpverbindung  eines  elektrisch  leitenden  An- 
schlusses  mit  einem  Leiterdraht,  wobei  das  Ver- 
fahren  die  Schritte  umfalit,  dali  zumindest  ein  An- 
schluli  einer  Crimppresse  (30)  dargeboten,  ein 

so  Leiterdraht  im  Nahbereich  mit  dem  Anschluli  dar- 
geboten  und  die  Crimppresse  (30)  zum 
Crimpverpressen  gewahlter  Bereiche  des  An- 
schlusses  in  Eingriff  mit  dem  Leiterdraht  betatigt 
wird,  und  das  Verfahren  dadurch  gekennzeichnet 

55  ist,  dali 
die  von  der  Crimppresse  (30)  bei  jedem  ei- 

ner  gewahlten  Mehrzahl  aufeinanderfolgender 
Arbeitsvorgange  der  Crimppresse  (30)  erzeugte 
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maximale  Kraft  gemessen  wird, 
der  Wert  der  gemessenen  Kraft  fur  jeden 

der  gewahlten  Mehrzahl  aufeinanderfolgender 
Arbeitsvorgange  der  Crimppresse  (30)  gespei- 
chert  wird,  5 

die  in  der  gewahlten  Mehrzahl  gemesse- 
nen  maximalen  Krafte  zur  Bestimmung  einer  ge- 
messenen  maximalen  Durchschnittskraft  gemit- 
telt  werden, 

der  Mittelwert  mit  einem  akzeptablen  Be-  10 
reich  von  Mittelwerten  verglichen  wird  und 

ein  Einstellsignal  als  Reaktion  auf  eine  ge- 
messene  maximale  Durchschnittscrimpkraft,  die 
aulierhalb  des  akzeptablen  Bereichs  maximaler 
Durchschnittscrimpkrafte  liegt,  erzeugtwird.  15 

11.  Verfahren  nach  Anspruch  10,  ferner  gekenn- 
zeichnet  durch  den  Schritt  des  automatischen 
Einstellens  der  Bewegung  eines  Stempels  (32) 
der  Crimppresse  (30)  als  Reaktion  auf  eine  ge-  20 
messene  Durchschnittskraft  aulierhalb  des  ak- 
zeptablen  Bereichs  von  Durchschnittswerten. 

12.  Verfahren  nach  Anspruch  11,  ferner  mit  dem 
Schritt,  dali  die  Anzahl  von  der  Bewegung  des  25 
Stempels  (32)  automatisch  vermittelten  Einstel- 
lungen  gezahlt  und  ein  Werkzeugwechselsignal 
erzeugt  wird,  nachdem  eine  gewahlte  Anzahl  von 
Einstellungen  erfolgt  ist. 

Revendications 

1.  Presse  de  sertissage  (30)  destinee  a  sertir  une 
cosse  conductrice  de  I'electricite  sur  un  fil,  la  35 
presse  comprenant  un  bati,  une  enclume  (42) 
montee  sur  le  bati  et  comprenant  un  moyen  des- 
tine  a  loger  au  moins  une  cosse  et  au  moins  un 
fil,  un  poincon  (32)  mobile  par  rapport  au  bati  et 
a  I'enclume  af  in  qu'il  sertisse  des  parties  choisies  40 
de  la  cosse  au  contact  du  fil, 

un  moyen  (58,  60,  62)  de  mesure  de  force 
monte  sur  la  presse  de  sertissage  (30)  et  destine 
a  mesurer  la  force  maximale  creee  dans  la  presse 
de  sertissage  (30)  a  chaque  cycle  du  poincon  45 
(32),  et 

un  moyen  de  commande  (52)  connecte 
pendant  le  fonctionnement  au  moyen  de  mesure 
de  force  et  destine  a  comparer  la  force  mesuree 
a  une  plage  acceptable  de  forces  et  a  creer  un  si-  50 
gnal  lorsque  les  forces  sont  en  dehors  de  la  plage 
acceptable,  caracterisee  en  ce  que 

le  moyen  de  commande  (52)  comporte  en 
outre  un  moyen  de  formation  de  moyenne  desti- 
ne  a  calculer  la  force  maximale  moyenne  sur  un  55 
nombre  choisi  de  cycles  de  sertissage,  et  le 
moyen  de  commande  est  destine  en  outre  a 
comparer  la  force  maximale  moyenne  a  une  force 

maximale  moyenne  acceptable  minimale  et  a 
creer  un  signal  lorsque  la  force  maximale  mesu- 
ree  moyenne  est  inferieure  a  la  force  maximale 
moyenne  acceptable  minimale. 

2.  Presse  de  sertissage  selon  la  revendication  1, 
caracterisee  en  ce  que  le  moyen  de  mesure  de 
force  (50,  60,  62)  est  monte  sur  le  bati  de  la  pres- 
se  de  sertissage  (30). 

3.  Presse  de  sertissage  (30)  selon  la  revendication 
1  ,  caracterisee  en  ce  que  le  moyen  de  mesure  de 
force  comporte  une  jauge  dynamometrique  (54). 

4.  Presse  de  sertissage  selon  la  revendication  3, 
caracterisee  en  ce  que  la  jauge  dynamometrique 
(54)  comporte  un  moyen  piezoelectrique  destine 
a  transformer  les  variations  de  dimension  de  la 
presse  de  sertissage  (30)  en  signaux  electriques. 

5.  Presse  de  sertissage  (30)  selon  la  revendication 
1,  caracterisee  en  outre  par  un  moyen  d'ajuste- 
ment  de  hauteur  de  sertissage  (38,  40,  44,  46,  48, 
50)  destine  a  ajuster  la  hauteur  de  la  terminaison, 
le  moyen  d'ajustement  etant  connecte  au  moyen 
de  commande  (52),  le  moyen  de  commande  (52) 
etant  en  outre  destine  a  creer  un  signal  destine 
a  provoquer  des  ajustements  dans  le  moyen 
d'ajustement. 

6.  Presse  de  sertissage  (30)  selon  la  revendication 
5,  caracterisee  en  ce  que  le  moyen  d'ajustement 
(38,  40,  44,  46,  48,  50)  comporte  un  moyen  a  mo- 
teur  (48,  50)  destine  a  provoquer  I'ajustement,  le 
moyen  a  moteur  (48,  50)  etant  connecte  au 
moyen  de  commande. 

7.  Presse  de  sertissage  (30)  selon  la  revendication 
5,  caracterisee  en  ce  que  le  moyen  d'ajustement 
comporte  en  outre  un  moyen  d'ajustement  de  la 
position  du  poincon  par  rapport  a  I'enclume. 

8.  Presse  de  sertissage  (30)  selon  la  revendication 
7,  caracterisee  par  un  poincon  isolant  (36)  desti- 
ne  a  sertir  une  premiere  partie  de  la  cosse  sur 
I'isolant  du  fil  et  un  poincon  conducteur  (34)  des- 
tine  a  sertir  une  seconde  partie  de  la  cosse  sur 
un  conducteur  du  fil,  le  moyen  d'ajustement  de 
hauteur  de  sertissage  etant  destine  a  ajuster  in- 
dependamment  la  position  du  poincon  isolant 
(36)  et  du  poincon  conducteur  (34)  en  fonction  de 
signaux  provenantdu  moyen  de  commande  (52). 

9.  Presse  de  sertissage  (30)  selon  la  revendication 
1  ,  caracterisee  en  outre  par  un  moyen  d'aff  icha- 
ge  visible  connecte  pendant  le  fonctionnement  au 
moyen  de  commande  (52)  pour  la  creation  d'un 
affichage  visible  de  forces  mesurees  par  le 
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moyen  de  mesure  de  force  (58,  60,  62). 

10.  Precede  de  mesure  de  la  qualite  d'une  terminai- 
son  sertie  d'une  cosse  conduct  rice  de  I'electricite 
a  un  fil,  le  procede  comprenant  des  etapes  de  5 
presentation  d'au  moins  une  cosse  a  une  presse 
de  sertissage  (30),  de  presentation  d'un  fil  a 
proximite  de  la  cosse  et  de  commande  de  la  pres- 
se  de  sertissage  (30)  pour  le  sertissage  de  par- 
ties  choisies  de  la  cosse  en  cooperation  avec  le  10 
fil,  le  procede  etant  caracterise  paries  etapes  sui- 
vantes  : 

la  mesure  de  la  force  maximale  creee  par 
la  presse  de  sertissage  (30)  pendant  chaque 
operation  d'un  nombre  choisi  d'operations  sue-  15 
cessives  de  la  presse  de  sertissage  (30), 

la  memorisation  de  la  valeur  de  la  force 
mesuree  pour  chaque  operation  parmi  le  nombre 
choisi  d'operations  sequentielles  de  la  presse  de 
sertissage  (30),  20 

la  formation  de  la  moyenne  des  forces 
maximales  mesurees  pendant  le  nombre  choisi 
d'operations  pour  la  determination  de  la  force 
maximale  moyenne  mesuree, 

la  comparaison  de  cette  moyenne  a  une  25 
plage  acceptable  de  moyennes,  et 

la  creation  d'un  signal  d'ajustement  lors- 
que  la  force  de  sertissage  maximale  moyenne 
mesuree  se  trouve  en  dehors  de  la  plage  accep- 
table  de  forces  de  sertissage  maximales  moyen-  30 
nes. 

11.  Procede  selon  la  revendication  1  0,  caracterise  en 
outre  par  une  etape  d'ajustement  automatique  du 
deplacement  d'un  poincon  (32)  de  la  presse  de  35 
sertissage  (30)  lorsque  la  force  moyenne  mesu- 
ree  est  en  dehors  de  la  plage  acceptable  de 
moyenne. 

12.  Procede  selon  la  revendication  11,  comprenant  40 
en  outre  une  etape  de  comptage  du  nombre 
d'ajustements  effectues  automatiquement  pour 
le  deplacement  du  poincon  (32),  et  la  creation 
d'un  signal  de  changement  d'outil  apres  qu'un 
nombre  choisi  d'ajustements  a  ete  effectue.  45 
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