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©  Continuous  molded  electronic  component  assembly. 

bly  and  insertion  machines.  The  assembly  and  inser- 
tion  machines  provide  the  means  for  removing,  as- 
sembling  and  inserting  the  electronic  components. 
Examples  of  the  process,  but  not  limited  to,  are 
shunts,  wire  end  terminals  and  pilot  posts. 

©  A  continuous  molded  electronic  component  as- 
sembly  process  in  which  a  continuous  line  of  com- 
ponents  (17)  are  supplied  on  reels  (20,21)  for  as- 
sembly  and  insertion  is  described.  The  supply  reels 
(20)  of  electronic  components  are  made  by  an  injec- 
tion  molding  process,  reeled  and  supplied  to  assem- 
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CONTINUOUS  MOLDED  ELECTRONIC  COMPONENT  ASSEMBLY 

Field  of  the  Invention 

This  invention  relates  to  the  field  of  electronic 
components  and  their  improved  mechanized  as- 
sembly. 

inserted  into  an  extruded  plastic  header  which  is 
then  stored  on  the  supply  reel.  The  endless  elec- 
trical  connector  described  in  U.S.  Patent  No. 
4,832,622  is  an  example  of  one  such  system.  A 

5  machine  automatically  cuts  a  header  with  a  de- 
sired,  pre-set  amount  of  pins  from  the  supply  reel. 
An  inserter  head  then  places  the  header  onto  a 
PWB.  While  this  system  increases  the  efficiencies 
of  some  of  automated  component  assembly,  it  is 

10  still  not  fully  automated  for  other  hardware  compo- 
nents.  Three  examples  follow  which  illustrate  (and 
not  limit)  those  components  which  up  until  now 
have  resisted  mechanized  assembly. 

One  example  of  a  electrical  component  that  is 
75  currently  being  made  individually  and  manually  as- 

sembled  is  an  electrical  shunt  connector  or  jumper, 
which  is  in  common  use  today  to  interconnect  pins 
to  configure,  for  example,  a  printed  circuit  board. 
The  plastic  body  of  the  shunt  is  currently  individ- 

20  ually  molded,  and  a  stamped  metal  conductor  is 
inserted  into  the  plastic  body  and  then  the  com- 
pleted  shunt  assembly  is  manually  mounted  on  the 
PWB  pins,  using  templates  or  light  to  properly 
locate  the  pins  on  which  the  shunt  is  to  be  assem- 

25  bled.  The  process  is  labor  intensive,  expensive  and 
causes  re-work  of  boards  if  the  shunt  is  improperly 
positioned. 

Another  example  and  an  important  electronic 
component  is  wire  and  terminals.  Their  assembly 

30  onto  wires  has  not  been  automated  yet.  The  end 
terminal  needs  to  be  placed  on  the  wire  and  is 
done  so  manually  and  individually.  There  is  no 
known  system  that  allows  for  the  mechanized  as- 
sembly  of  such  components. 

35  Another  example  is  in  situations  where  the  sys- 
tem  has  inserted  long  rows  of  male  metal  connec- 
tor  pins  into  a  PWB.  Problems  arise  when  the 
female  connector  then  has  to  be  mated.  For  in- 
stance,  when  the  connector  is  being  mated  the 

40  pins  might  bend  if  the  assembly  is  not  done  evenly 
along  the  axis  of  the  pins.  The  problem  is  exacer- 
bated  when  connectors  are  used  with  high  pin 
counts.  Typically,  the  problem  of  the  bent  pins  is 
solved  with  a  shrouded  header  that  has  an  integ- 

45  rally  molded  pilot  at  either  end  of  the  header.  The 
female  connector  first  mates  with  the  pilot  (which  is 
higher  than  the  pins)  and  this  assures  that  the  axis 
of  the  pins  and  that  of  the  connectors  are  properly 
aligned.  But,  the  shrouded  header  with  its  integrally 

50  molded  pilot  is  expensive,  and  it  takes  time  to 
configure  and  assemble  for  a  particular  connector. 

Among  the  common  disadvantages  in  the  as- 
sembly  of  the  three  component  examples  de- 
scribed  above  are  the  high  cost  and  that  individual 
handling  of  loose  pieces  are  still  required  in  the 

Background  of  the  Invention 

For  low  cost  fabrication  and  assembly  of  many 
electronic/electrical  products,  it  is  necessary  to  es- 
tablish  an  efficient  mechanized  method  of  joining 
electronic  components  onto  printed  wiring  boards 
and  other  workpieces.-  Currently,  there  exist  mecha- 
nized  systems  to  apply  electrical  hardware  compo- 
nents  such  as  pin  terminals,  tabs,  sockets,  etc.  to 
their  appropriate  workpieces.  But  many  other  com- 
ponents  continue  to  rely  on  manual  assembly.  For 
example,  the  machine  disclosed  in  U.S.  Patent  No. 
4,318,964  provides  an  apparatus  with  a  supply  strip 
for  inserting  terminals  into  a  substrate  or  work- 
piece.  The  supply  strip  is  a  continuous  strip  of 
metal  pins  wound  on  a  reel.  To  insert  a  pin  into  a 
printed  wiring  board  (PWB),  a  pin  is  separated  from 
the  rest  of  the  strip,  then  pressed  down  into  the 
PWB.  Another  machine  of  this  type  is  described  in 
U.S.  Patent  No.  4,807,357. 

The  current  systems  are  used  for  assembling 
of  pins  or  tabs  or  sockets  into  substrates.  The  pin 
insertion  machines  allow  for  insertion  of  different 
sizes  of  pins  onto  an  apertured  workpiece.  The 
pins  can  vary  in  cross  section  and  length.  They 
can  also  be  bent  to  90°  angles  or  kept  straight.  The 
machine  is  fed  from  a  continuous  supply  of 
prenotched  pins  wound  on  a  reel.  The  pins  are  fed, 
cut,  formed  and  then  inserted  into  the  workpiece 
positioned  below  the  inserter.  The  alignment  of  the 
insertion  hole  with  the  pin  can  be  achieved  by 
manually  positioning  the  workpiece  below  the  in- 
sertion  head,  or  automatically  by  a  computer-con- 
trolled  X-Y  locating  table  onto  which  PWB's  are 
loaded.  A  similar  type  of  machine  can  be  used  to 
insert  sockets,  or  tabs  or  other  components  into 
PWB's.  Any  socket  pattern  can  be  machine  in- 
serted  or  can  be  inserted  into  a  plastic  housing  for 
manual  insertion.  The  above  systems  describe  pro- 
duction  systems  to  insert  pins  or  sockets  into  sub- 
strates.  It  is  accomplished  by  inserting  one  pin  or 
one  socket  or  one  tab  at  a  time. 

Other  prior  art  includes  a  system  that  inserts 
many  pins,  up  to  as  many  as  50  at  one  time.  The 
idea  is  similar  to  the  previous  system  in  that  a 
continuous  supply  of  header  mounted  pin  compo- 
nents  are  stored  and  fed  from  a  reel.  The  dif- 
ference  is  that  the  pins  are  first  perpendicularly 
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of  parts  that  can  be  added  to  or  inserted  on  an- 
other  part  aligned  by  the  machine.  Manual  handling 
then  reduces  to  transport  of  supply  reel  from  ma- 
chine  to  machine  or  to  a  customer  provided  with  a 

5  similar  applicator  machine  employing  such  reels  for 
automatic  assembly  of  the  reeled  components  onto 
a  PWB.  Thus,  the  invention  provides  flexibility  and 
versatility  in  the  variety  and  the  amount  of  parts  to 
be  manufactured  and  assembled  onto  their  cor- 

10  responding  workpieces. 
In  accordance  with  a  preferred  embodiment  of 

the  invention,  a  shunt  connector  is  manufactured 
by  injection  molding  a  continuous  line  of  plastic 
body  parts  and  winding  on  a  first  reel.  The  first  reel 

75  is  mounted  on  one  of  the  automatic  assembly 
machines  which,  from  a  supply  of  metal  parts  in- 
serts  the  metal  contact  spring  clip  into  each  body 
part  as  it  passes  through  the  machine  and  is  re- 
reeled  onto  a  second  reel.  The  second  reel  is 

20  placed  on  another  insertion  machine  which  then 
severs  a  plastic  body  part  with  its  metal  contact 
spring  clip  from  the  endless  supply  and  mounts  it 
on  pin  terminals  of  a  PCB  accurately  positioned 
below. 

25  In  accordance  with  another  preferred  embodi- 
ment  of  the  invention,  wire  end  terminals  can  be 
manufactured  and  crimped  to  lead  wires.  As  be- 
fore,  an  endless  line  of  plastic  parts  are  made  by  a 
molding  process  and  wound  on  a  reel.  They  are 

30  then  fed  to  an  assembly  machine  that  in  a  secon- 
dary  operation  inserts  the  metal  tube  connector, 
and  after  supplying  a  wire,  crimps  the  metal  con- 
nector  into  place. 

In  accordance  with  a  third  preferred  embodi- 
35  ment  of  the  invention,  a  continuous  row  of  plastic 

posts  is  molded,  wound  onto  a  reel,  and  then 
inserted  in  a  PWB  by  the  previously  described 
inserter  machine  from  a  reel  supply. 

It  is  thus  evident  that  a  variety  of  electronic 
40  components  can  be  efficiently  manufactured  and 

assembled  by  use  of  the  reel  supply  of  an  endless 
line  of  plastic  molded  parts  subsequently  worked 
and  re-worked  in  reel-supplied,  automated,  inser- 
tion  and  assembled  machines  to  minimize  the  han- 

45  dling  of  loose  pieces. 
The  process  generally  entails:  (1)  molding,  (2) 

reeling,  (3)  secondary  operations  of  assembly  when 
required  and  re-reeling,  (4)  insertion.  The  assem- 
bly,  insertion  and  crimping  machines  are  already 

so  known  and  used  in  the  art.  Thus,  this  aspect  of  the 
invention  describes  a  process  that  efficiently 
mechanizes  the  manufacturing,  assembly  and  in- 
sertion  of  electrical  components  achieved  by  in- 
tegrating  the  supply  reels  of  continuous  strips  of 

55  electronic  component  parts.  This  minimizes  han- 
dling,  expense  and  time  of  manufacturing  and  as- 
sembly  of  electronic  components. 

The  invention  also  includes  novel  component 

manufacture  or  assembly  process.  This  is  time 
consuming  and  costly.  Furthermore,  the  expense  of 
ordering  and  storing  loose  electronic  parts  is  high. 
While  the  problem  is  particularly  acute  with  the 
above  described  three  components,  there  are  other 
components  whose  manufacture  and  assembly  in- 
volve  similar  problems. 

Summary  of  the  Invention 

A  principal  object  of  the  invention  is  a  process 
to  efficiently  mechanize  the  manufacturing  and  as- 
sembling  of  electronic  parts. 

A  further  object  is  the  integration  of  more  as- 
pects  of  the  manufacturing  and  production  so  that 
the  end  product  can  be  made  more  efficiently  and 
less  costly. 

Another  object  is  to  avoid  or  minimize  the  need 
for  individual  handling  of  loose  pieces  in  the  manu- 
facture  and  assembly  of  electrical  components. 

Another  object  of  the  invention  is  to  automate 
the  manufacture  and  assembly  of  electrical  shunt 
connectors. 

Still  another  object  of  the  invention  is  to 
mechanize  the  process  of  mounting  insulated  posts 
on  PWBs  to  serve  as  pilots  for  connectors. 

A  further  object  is  to  fully  automate  the  process 
of  wire  terminals  and  their  assembly  to  wires. 

These  and  other  objectives  are  achieved,  brief- 
ly  speaking,  by  a  novel  process  which  involves 
molding  an  endless  line  of  plastic  parts.  Where  the 
parts  have  complex  shapes,  as  in  the  above-de- 
scribed  three  components,  a  continuous  injection 
molding  process  is  preferably  employed.  The  end- 
less  line  of  parts  is  wound  on  a  reel.  Once  in  reel 
form,  then  the  known  automatic  machines  can  then 
be  directly  employed  or  readily  modified  to  pro- 
cess  at  a  high  production  rate  the  reeled  parts.  It 
may  require  several  machine  passes  before  the 
component  or  its  assembly  onto  a  workpiece  is 
completed.  Thus  the  reeled  parts  can  be  fed  to  a 
machine  which  punches  holes,  inserts  metal  parts, 
or  performs  other  secondary  operations  on  the 
plastic  pieces,  and  then  re-reels  the  worked  pieces. 
Another  pass  through  an  insertion  machine  can 
sever  one  or  more  of  the  parts  as  needed  from  the 
supply  reel  and  mount  the  parts  onto  the  appro- 
priate  workpiece.  In  this  manner,  more  of  the  pro- 
duction  process  of  the  electronic  components  can 
be  automated. 

A  feature  of  the  invention  is  the  initial  formation 
of  a  continuous  molded  product  on  a  reel.  The  reel 
can  be  used  to  hold  virtually  any  number  of  plastic 
parts  in  a  variety  of  shapes  needed  for  a  particular 
application.  The  reel  is  then  mounted  on  one  of  the 
kinds  of  assembly,  insertion  or  crimping  machines 
previously  described  and  supplies  an  endless  line 
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Fig.  15  schematically  illustrates  the  wire  end 
terminal  being  crimped  onto  the  wire  piece; 
Fig.  16  is  a  magnified  view  of  the  wire  piece 
being  assembled  with  the  wire  end  terminal  and 
then  being  cut  from  the  supply  strip; 
Fig.  17  shows  the  end  product  made  by  the 
process  illustrated  in  Figs.  9-16,  namely,  a  wire 
piece  with  wire  end  terminals  on  both  ends. 
Fig.  18  is  a  view  similar  to  Fig.  1  showing  an 
injection  molding  process  for  a  plastic  pilot  post; 
Fig.  19  is  a  cross-section  along  the  line  19-19  of 
Fig.  18  of  the  mold  for  the  pilot  post; 
Fig.  20  is  a  cross-section  along  the  line  20-20  of 
Fig.  19  also  showing  an  injection  gun  going  into 
the  side  of  the  mold; 
Fig.  21  is  a  schematic  view  of  a  supply  reel  of 
plastic  pilot  post  going  through  an  insertion  ma- 
chine  and  being  inserted  onto  a  PWB  on  its  X-Y 
table; 
Fig.  22  shows  the  cross-section  of  the  line  22  in 
Fig.  21  ,  as  well  as  the  end  product  made  by  the 
process  illustrated  in  Figs.  18-21  namely,  a  pilot 
plastic  post  inserted  onto  a  board. 

parts,  assemblies  and  sub-assemblies  and  reels  of 
such  parts  produced  as  in  termediate  or  end  pro- 
ducts  in  the  carrying  out  of  the  process  of  the 
invention. 

Brief  Description  of  the  Drawings 

The  invention  will  now  be  described  in  detail 
with  respect  to  several  preferred  embodiments  with 
reference  to  the  accompanying  drawings,  wherein: 

Fig.  1  schematically  illustrates  an  injection  mold- 
ing  process  for  the  plastic  housing  of  a  shunt; 
Fig.  2  is  a  cross-section  of  the  mold  of  Fig.  1 
taken  along  the  line  2-2; 
Fig.  3  is  a  cross-section  of  the  mold  of  Fig.  2 
taken  along  the  line  3-3,  and  also  showing  a  part 
of  the  injection  gun  for  injecting  hot  plastic  into 
the  side  of  the  mold; 
Fig.  4  shows  a  supply  reel  of  the  continuous 
plastic  housing  parts  of  shunts  feeding  into  a 
metal  spring  clip  insertion  machine,  to  receive  a 
metal  insert,  and  then  being  rewound  on  another 
supply  reel  after  receiving  the  metal  insert; 
Fig.  5  is  a  cross-section  along  the  line  5-5  of  the 
shunt  housing  of  Fig.  4  showing  how  the  metal 
connector  piece  is  inserted  into  the  housing; 
Fig.  6  is  a  cross-section  of  a  feed  chute  full  of 
metal  connectors  of  the  machine  of  Fig.  4  as 
well  as  a  metal  connector  being  inserted  into  the 
plastic  housing  of  the  shunt; 
Fig.  7  shows  a  supply  reel  of  shunts  being 
inserted  by  a  second  machine  onto  a  PWB  on 
its  X-Y  table; 
Fig.  8  is  a  schematic  cross-section  showing  how 
the  shunt  fits  onto  terminals  on  the  PWB; 
Fig.  9  is  a  view  similar  to  Fig.  1  showing  an 
injection  molding  process  for  a  wire  end  termi- 
nal; 

Fig.  10  is  a  cross-section  along  the  line  10-10  of 
Fig.  9  of  the  mold  for  the  plastic  housing  part  of 
the  wire  end  terminal; 
Fig.  11  is  a  cross-section  along  the  line  11-11  of 
Fig.  10,  also  showing  an  injection  gun  going  into 
the  side  of  the  mold; 
Fig.  12  is  a  schematic  view  of  a  supply  reel  of 
the  housing  part  of  the  wire  end  terminal  going 
through  an  assembly  machine  and  receiving  the 
hollow  metal  connector  part,  and  then  being 
rewound  onto  another  supply  reel; 
Fig.  13  is  a  schematic  view  of  a  chute  on  the 
machine  of  Fig.  12  with  an  endless  hollow  con- 
nector  being  cut  and  inserted  into  the  plastic 
housing  of  the  wire  end  terminal; 
Fig.  14  schematically  illustrates  a  supply  reel  of 
wire  end  terminals  being  fed  into  a  machine  for 
assembly  onto  wire  pieces; 

10 

75 

20 

25 
Detailed  Description  of  Preferred  Embodiments 

To  show  the  environment  of  the  invention,  ref- 
erence  is  first  made  to  Fig.  1  which  illustrates  the 

30  starting  point  of  the  invention,  which  is  an  injection 
molding  process.  One  example  is  the  injection 
molding  process  disclosed  in  Patent  No.  4,832,622, 
which  is  incorporated  herein  by  reference.  The 
preheating,  plasticizing  and  molding  is  all  done  by 

35  the  same  machine.  Granules  of  plastic  10  are  fed 
into  an  injection  cylinder  19  through  a  hopper 
opening  12.  The  granules  are  then  heated  to  a 
molten  state  13  in  the  cylinder  19  by  a  heating 
jacket  14.  The  molten  plastic  is  then  injected  by  a 

40  ram  15  into  mold  16  as  shown  in  Fig.  1. 
The  mold  16  makes  a  discrete  amount  of  plas- 

tic  parts  17,  all  interconnected  by  thin  plastic  sev- 
erable  strips  or  webs  18.  The  webs  18  are  also 
formed  during  the  molding  process.  At  the  end  of 

45  each  complete  strip  of  parts  and  webs,  there  is  an 
end  extension  or  web  27,  the  free  end  of  which  is 
placed  back  into  the  mold  so  that  the  next  strip  of 
parts  is  molded  and  fused  onto  it.  This  process 
continues  after  each  molding  step.  In  this  fashion, 

so  an  endless  or  continuous  elongated  strip  of  plastic 
parts,  held  together  by  the  webs  18,  can  be  manu- 
factured.  All  of  the  plastic  parts  are  connected 
together  by  the  thin  plastic  severable  pieces,  or 
webs,  except  for  the  first  and  last  part  which  have 

55  only  one  connecting  side. 
Figs.  1-3  show  the  manufacture  of  the  shunt 

housing  17.  The  shunt  housings  17  are  connected 
to  one  another  by  webs  18  as  shown  in  Fig.  3.  As 
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web  extension  27  that  is  put  in  the  subsequent 
made  mold  and  fused  to  the  next  strip,  as  also 
previously  described.  Fig.  12  shows  the  continuous 
strip  of  plastic  parts  wound  on  a  reel  40  and  fed 

5  into  an  assembly  machine  head  42.  As  a  secon- 
dary  operation,  the  assembly  machine  inserts  a 
flared  hollow  metal  tube  into  the  insulator  sleeve  to 
make  the  wire  end  terminal.  One  way  to  make  this 
wire  end  terminal  is  to  have  loose  flared  hollow 

w  tube  parts  fed  into  the  assembly  machine  by  way 
of  a  hopper  and  then  by  an  escapement  mecha- 
nism,  to  line  up  the  parts  which  are  then  fed  one 
by  one  to  the  assembly  head  to  be  inserted  into 
the  insulated  plastic  part  by  a  ram.  Another  way  is 

15  shown  in  Figs.  12  and  13.  A  hollow  piece  of  wire 
tube  43'  is  cut  37'  from  a  tubular  supply  on  a  reel 
39  and  widened,  or  flared,  at  one  end  as  it  is 
inserted  into  the  tapered  part  28  of  the  plastic 
housing  part  17.  The  wire  end  terminal  pieces 

20  (flared  hollow  wirepieces  43'  inserted  into  tapered 
plastic  parts  17)  are  now  wound  onto  another 
supply  reel  41.  Fig.  13  shows  chute  46  with  the 
shear  cutting  tool  37  used  to  cut  the  hollow  wire 
piece  43'  from  the  endless  strip  of  hollow  wire  43. 

25  The  hollow  wire  43  is  fed  down  the  chute  46,  cut 
with  the  shear  cutting  tool  37'  and  inserted  into  the 
tapered  plastic  housing  part  17'.  The  hollow  metal 
tube  is  flared  at  the  end  to  fasten  tightly  into  the 
insulating  sleeve.  The  wire  end  terminal  parts,  in- 

30  eluding  the  tapered  housing  part  17  with  the  in- 
serted  flared  hollow  metal  wire  tube  43  ,  connected 
together  by  webs  18',  are  wound  onto  supply  reel 
41. 

Reel  41  is  then  mounted  onto  another  insertion 
35  or  crimping  machine  that  inserts  insulated  wire 

pieces  47  into  the  wire  end  terminals  17  .  The 
insulated  wire  pieces  are  fed  to  the  machine  after 
having  the  insulation  stripped  off  their  ends.  The 
stripped  lead  wire  45  is  then  inserted  and  crimped 

40  within  the  wire  end  terminal  piece.  One  method  of 
achieving  this  is  to  have  the  insulated  wires  47 
already  stripped  at  its  ends  45  and  fed  down  a 
chute  44  to  the  insertion  head.  Fig.  14  shows  the 
insulated  wire  47  being  vertically  fed  down  a  chute 

45  44  into  the  insertion  head  of  the  machine  49.  The 
bare  wire  45  at  the  end  of  the  insulated  wire  is 
inserted  into  the  wire  end  terminator  part  and 
crimped  into  place  as  depicted  in  Fig.  15.  The 
crimping  tool  48  crimps  the  insulated  wire  47,  the 

50  exposed  wire  45  inside  of  the  plastic  part  of  the 
wire  end  terminal  17',  as  well  as  the  hollow  metal 
wire  part  49'  of  the  wire  end  terminal.  The  entire 
workpiece  is  then  cut  from  the  supply  strip  on  reel 
41  by  shearing  tool  37"  as  shown  in  Fig.  16.  Fig. 

55  17  shows  the  one  of  the  possible  end  products  of 
the  just  previously  described  process:  an  insulated 
wire  piece  47  crimped  into  wire  end  terminals  17 
and  43'. 

each  strip  of  parts  is  made,  it  is  connected  to  the 
next  strip  as  previously  described  by  means  of  the 
web  18.  The  continuous  strip  of  shunt  housing 
parts  17  is  then  wound  onto  a  reel  20  and  fed  into 
an  assembly  machine  which  inserts  a  metal  spring 
clip  25  and  rewinds  the  continuous  shunt  strip  now 
with  the  metal  inserts  back  onto  another  reel  21. 
This  is  shown  in  Fig.  4.  Machines  of  the  type 
described  have  been  previously  disclosed  and  are 
already  on  the  market.  Only  the  insertion  head  23 
for  the  shaped  metal  spring  clips  is  shown  in  Fig  4. 

The  metal  spring  clips  25  are  supplied  from  a 
reel  of  continuous  parts  connected  together  by  web 
pieces.  The  secondary  operation  of  the  assembly 
machine  detaches  the  spring  clip  from  its  strip  fed 
along  chute  24  and  inserts  it  into  the  shunt  housing 
by  a  ram.  Fig.  5  shows  a  metal  spring  clip  25  being 
inserted  into  a  plastic  shunt  housing  17  on  the 
strip.  The  spring  clip  is  locked  into  the  plastic 
housing  by  a  step  up  lock  29  in  the  cavity  of  the 
housing.  The  step  up  lock  29  allows  the  metal 
insert  to  be  easily  pushed  in  but  then  difficult  to 
remove  past  the  step  in  the  shunt  housing.  The 
completed  shunt  (with  its  spring  clip)  is  wound  on 
reel  21.  For  simplicity,  Fig.  6  shows  the  spring 
clips  25  fed  as  discrete  items  along  chute  24.  But, 
as  previously  described,  as  is  known,  the  spring 
clips  can  be  shaped  by  stamping  into  a  continuous 
strip,  reeled,  and  then  fed  to  the  assembly  machine 
of  Fig.  4  from  a  reel.  Afterwards,  the  reel  21  is 
flipped  over  so  that  the  open  end  of  the  shunt 
piece  is  facing  downward  ready  for  insertion  on  a 
terminal  on  a  PCB.  The  flipped  reel  21  '  is  then 
mounted  to  another  machine  30  which  separates 
the  individual  shunt  17  from  its  strip  and  inserts  it 
onto  a  predetermined  position  on  pin  terminals  of  a 
PCB.  Fig.  7  shows  the  shunt  supply  reel  21  feed- 
ing  one  by  one  the  strip  of  shunts  into  the  insertion 
head  31  of  the  machine  to  be  inserted  onto  a  PCB 
board  32.  Fig.  7  also  shows  some  finished  shunts 
(now  referenced  34)  already  inserted  onto  the  pin 
terminals  35  on  the  PCB  on  an  X-Y  table  36  of  the 
machine  which  has  been  positioned  under  the  in- 
serter  head  31  .  Fig.  8  shows  the  X-Y  table  36  and 
the  PCB  32  with  a  shunt  34  inserted  on  terminals 
35  at  the  left.  Fig.  8  also  illustrates  a  new  shunt  34 
in  the  inserter  head  31  being  cut  along  the  web  18 
by  shear  tool  37  from  the  continuous  shunt  strip 
and  about  to  be  inserted  on  the  underlying  termi- 
nals  35  on  the  PCB  32  by  means  of  ram  38. 

Figs.  9-1  1  show  the  manufacture  of  the  plastic 
housing,  or  insulator  sleeve,  part  of  the  wire  end 
terminal.  The  injection  molding  process  previously 
described  is  used  to  manufacture  the  tapered  plas- 
tic  insulator  of  the  wire  end  terminal  17  .  The  mold 
16'  makes  a  discrete  amount  of  plastic  parts  17  all 
interconnected  by  thin,  severable  plastic  strips  or 
webs  18'.  At  the  end  of  the  strip  of  parts  there  is  a 
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Instead  of  the  process  illustrated  in  Figs.  14 
and  15,  the  machine  can  readily  combine  a  known 
automatic  wire  stripper  and  known  crimper.  In  this 
case,  a  continuous  length  of  wire  fed  from  a  reel 
would  have  its  leading  end  stripped,  cut  to  length, 
and  its  trailing  edge  stripped  and  then  crimped 
onto  the  terminal  end  as  depicted  in  the  drawings. 
As  a  further  alternatively,  an  operator  can  manually 
insert  the  stripped  wires  into  each  terminal  as  they 
are  fed  in  succession  to  the  crimping  head  49. 

Figs.  18-20  shows  the  injection  molding  pro- 
cess  for  pilot  plastic  posts.  The  injection  molding 
process  has  been  previously  described.  The  mold 
for  the  pilot  plastic  post  shows  the  posts  each 
having  bevelled  ends  50,  50'.  The  base  part  51  is 
enlarged  and  provided  with  a  broad  plastic  band  52 
spaced  from  the  enlargement  51.  Fig.  18  and  Fig. 
22  also  show  a  slit  55  formed  in  the  bottom  part  of 
the  post.  The  slit  55  extends  from  the  center  band 
52  through  the  enlarged  part  51  and  out  the  bot- 
tom.  The  slit  bifurcates  the  base  section  of  the 
post.  These  features  are  made  in  the  same  injec- 
tion  molding  process  as  previously  described.  The 
mold  also  makes  a  discrete  amount  of  the  plastic 
parts  17",  all  connected  to  the  next  plastic  part  by 
a  thin  plastic  severable  strip  or  web  18".  The  last 
web  27"  is  the  ex  tension  web,  used  for  fusion  with 
the  subsequent  mold  to  make  a  continuous  strip. 
This  process  has  been  previously  described.  The 
continuous  strip  of  parts  is  then  wound  on  a  supply 
reel  53  and  fed  to  an  insertion  head  31  '  of  an 
insertion  machine  which  cuts  and  inserts  the  in- 
dividual  post  parts  into  aligned  holes  54  in  the  PCB 
board  32'.  Note  the  PCB  board  sits  raised  above 
the  X-Y  table  36  so  that  the  posts  17"  can  go 
through  the  PCB  board  and  lock  into  place.  Fig.  22 
shows  a  shear  tool  37  cutting  an  individual  pilot 
post  17  from  its  continuous  supply  strip  and  being 
pushed  onto  a  PCB  32'  by  a  ram  38'.  Fig.  22  also 
shows  how  the  feature  parts  of  the  pilot  plastic 
posts  are  used.  The  bevelled  ends  50  at  the  bot- 
tom  are  used  to  easily  align  the  posts  while  insert- 
ing.  The  posts  are  inserted  in  the  one  workpiece 
with  the  enlarged  part  51  pushed  through  the  hole 
54,  thus  locking  the  plastic  part  17"  in  place.  The 
slit  55  in  the  pieces  are  used  to  form  a  bifurcated 
end  which  can  be  contracted  while  inserting  and 
then  will  expand  to  keep  the  enlarged  part  locked 
into  place.  The  wider  band  52  acts  as  a  stop  to 
prevent  the  post  from  being  pushed  all  the  way 
through  the  workpiece  or  PCB  32'.  The  other  be- 
velled  end  50'  protrudes  above  the  other  electronic 
workpieces  on  the  PCB. 

Subsequently,  not  shown,  a  header  with  mul- 
tiple  metal  pins  would  be  mounted  between  the  two 
posts  17  shown  in  Fig.  21.  The  two  posts  would 
then  act  to  guide  assembly  of  a  female  connector 
onto  the  pins  to  prevent  bending,  as  earlier  de- 

scribed.  Alternatively,  the  metal  pins  could  be  sep- 
arately  inserted  into  the  PCB  between  the  pilot 
posts  17  . 

While  the  invention  has  been  described  and 
5  illustrated  in  connection  with  preferred  embodi- 

ments,  many  variations  and  modifications  as  will  be 
evident  to  those  skilled  in  this  art  may  be  made 
therein  without  departing  from  the  spirit  of  the 
invention,  and  the  invention  as  set  forth  in  the 

10  appended  claims  is  thus  not  to  be  limited  to  the 
precise  details  of  construction  set  forth  above  as 
such  variations  and  modifications  are  intended  to 
be  included  within  the  scope  of  the  appended 
claims. 

75 

Claims 

1.  A  method  for  mechanising  the  manufacture  and 
20  assembly  of  connector  parts  comprising: 

(a)  forming  by  a  continuous  moulding  process 
an  elongate  strip  of  individual  plastic  component 
parts  (17,  17')  interconnected  by  severable  plas- 
tic  regions  (18,  18'); 

25  (b)  winding  the  elongate  strip  onto  a  first  reel 
(20,  40); 
(c)  mounting  the  first  reel  (20,  40)  onto  an  as- 
sembly  machine; 
(d)  feeding  the  elongate  strip  from  the  first  reel 

30  (20,  40)  to  an  insertion  head  (23,  42)  of  the 
assembly  machine,  so  that  the  insertion  head 
receives  the  leading  one  of  the  individual  plas- 
tics  component  parts; 
(e)  controlling  the  insertion  head  of  the  assem- 

35  bly  machine  to  insert  a  connector  part  (25,  43) 
into  the  said  leading  one  plastics  component 
part; 
(f)  subsequently  controlling  the  assembly  ma- 
chine  to  sever  the  said  leading  one  component 

40  part  from  the  elongate  strip; 
(g)  repeating  steps  (e)  and  (f)  to  insert  and  sever 
the  next  leading  plastics  component  part  from 
the  elongate  strip. 

2.  A  method  for  mechanising  the  manufacture  and 
45  assembly  of  connector  parts  according  to  claim  1, 

comprising  providing  the  assembly  machine  with  a 
support  (36)  for  supporting  a  printed  circuit  board 
(32)  having  pins  (35)  or  holes  for  receiving  the 
plastics  component  parts;  controlling  the  assembly 

50  machine  to  position  the  support  to  locate  a  printed 
circuit  board  under  the  insertion  head  (23,  42), 
whereby  in  a  case  where  the  leading  plastics  com- 
ponent  part  is  to  be  located  onto  a  printed  circuit 
board,  the  plastics  component  part  can  be  located 

55  onto  a  selected  location  on  the  printed  circuit 
board,  and  subsequent  plastics  component  parts 
can  be  located  onto  a  different  selected  location  or 
onto  a  selected  location  of  another  printed  circuit 
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terminals  onto  stripped  wire  end;  mounting  the 
second  reel  (41)  on  the  assembly  part  (48)  and 
feeding  the  second  elongate  strip  from  the  reel  (41) 
to  the  head  (48);  controlling  the  assembly  part  (48) 

5  to  provide  the  leading  connector  on  the  strip  to  the 
head  (48);  subsequently  controlling  the  machine  to 
sever  the  leading  connector  parts  from  the  second 
elongate  strip  while,  inserting  the  stripped  wire  end 
into  the  hollow  tube  via  the  hollow  sleeve  and 

10  assembling  the  tube  and  sleeve  to  secure  the 
connector  to  the  wire;  repeating  steps  to  sever  the 
next  leading  connector  on  the  strip  for  receiving 
another  stripped  wire  end. 
5.  A  method  according  to  claim  4,  wherein  the 

75  assembly  part  (48)  comprises  a  head  (48)  for 
crimping  the  wire  terminals  onto  stripped  wire 
ends. 
6.  A  method  for  mechanizing  the  manufacture  and 
assembly  of  insulated  posts  (17")  onto  a  printed 

20  circuit  board  (32)  comprising  the  steps: 
(a)  forming  by  a  continuous  molding  process  an 
elongated  Strip  (17  )  of  individual  plastic  in- 
sulated  posts  having  a  non-uniform  cross-sec- 
tion  and  a  slotted  bottom  and  interconnected  by 

25  severable  plastic  regions  (18"), 
(b)  winding  onto  a  reel  (53)  the  continuous  strip 
formed  by  step  (a), 
(c)  providing  a  machine  (30)  having  a  table  (36) 
for  supporting  a  printed  circuit  board  (32  )  hav- 

30  ing  holes  (54)  for  receiving  an  insulated  post 
(17")  and  a  head  (31)  for  inserting  insulating 
posts, 
(d)  mounting  the  reel  of  step  (b)  on  the  machine 
(30)  and  feeding  the  continuous  strip  from  the 

35  reel  (53)  to  the  head, 
(e)  controlling  the  machine  to  provide  the  lead- 
ing  insulating  post  on  the  strip  to  the  head  while 
positioning  the  table  so  that  a  printed  circuit 
board  on  the  table  is  located  under  the  head  in 

40  a  position  to  receive  at  a  first  selected  hole  (54) 
the  insulated  post, 
(f)  operating  the  machine  to  cut-off  along  the 
severable  region  the  leading  insulated  post  from 
the  strip  and  then  to  insert  the  cut-off  post  into 

45  the  printed  circuit  board  (32)  at  the  selected 
hole,  said  insertion  including  pushing  the  post 
bottom-first  into  and  through  the  circuit  board 
hole, 
(g)  repeating  steps  (e)  and  (f)  to  sever  and  insert 

50  the  next  leading  insulating  post  on  the  strip  into 
a  second  selected  hole  spaced  from  the  first 
hole  on  the  printed  circuit  board. 

7.  A  continuous  strip  of  plastic  moulded  bodies  (17, 
17',  17"),  each  having  an  internal  cavity  (17)  for 

55  receiving  a  metal  connector  piece  (25)  or  each 
having  a  hole  at  either  end  with  one  end  (28)  being 
tapered,  adjacent  plastics  moulded  bodies  being 
connected  to  one  another  by  severable  plastics 

board. 
3.  A  method  for  mechanising  the  manufacture  and 
assembly  of  connector  parts  according  to  claim  1, 
comprising  forming  a  cavity  in  each  of  the  individ- 
ual  plastics  components  parts;  providing  the  as- 
sembly  machine  with  means  for  holding  a  supply 
of  spring  metal  wire  pieces  (25),  which  pieces 
constitute  the  connector  parts;  controlling  the  inser- 
tion  head  (23)  of  the  assembly  machine  to  insert 
into  each  cavity  of  the  plastics  component  parts 
one  of  the  spring  metal  wire  pieces  (25)  to  form  a 
second  elongate  strip  of  shunt  connectors;  winding 
the  second  elongate  strip  onto  a  second  reel  (21  ); 
providing  the  assembly  machine  with  an  inserting 
machine  (30)  having  a  support  (36)  for  supporting  a 
printed  circuit  board  (32)  having  pins  (35)  for  re- 
ceiving  a  shunt  connector  (34),  and  having  an  in- 
sertion  head  (31)  for  inserting  the  shunt  connectors 
onto  the  printed  circuit  board;  mounting  the  second 
reel  (21)  onto  the  inserting  machine  (30)  and  feed- 
ing  the  second  elongate  strip  from  the  second  reel 
to  the  insertion  head  (31)  of  the  inserting  machine 
(30);  controlling  the  inserting  machine  (30)  to  pro- 
vide  the  leading  shunt  connector  (17)  on  the  sec- 
ond  elongate  strip  to  the  insertion  head  (31)  while 
positioning  the  support  (36)  so  that  a  printed  circuit 
board  (32)  on  the  support  is  located  under  the 
insertion  head  (31)  in  a  position  to  receive  at  se- 
lected  pin  locations  the  shunt  connector  (17);  op- 
erating  the  inverting  machine  (30)  to  sever  the 
leading  shunt  connector  from  the  second  elongate 
strip  and  then  to  insert  the  severed  shunt  connec- 
tor  (34)  onto  the  printed  circuit  board  pins  (35)  at 
the  selected  location;  and  repeating  the  controlling 
of  the  inserting  machine  (30)  to  provide  the  leading 
shunt  connector  and  the  operating  of  the  inverting 
machine  to  sever  in  order  to  sever  and  insert  the 
next  leading  shunt  connector  on  the  second  elon- 
gate  strip  onto  pins  (35)  at  a  second  selected 
location  on  the  printed  circuit  board  (32)  or  onto 
pins  at  a  selected  location  on  another  printed  cir- 
cuit  board. 
4.  A  method  for  mechanising  the  manufacture  and 
assembly  of  connector  parts  according  to  claim  1, 
comprising  forming  by  the  continuous  moulding 
process  the  individual  plastic  component  parts  (17') 
in  the  form  of  bottom-tapered  (28)  holding  sleeves; 
providing  the  assembly  machine  with  an  insertion 
part  (42)  and  an  assembly  part  (48);  providing  the 
insertion  part  (42)  with  a  supply  of  formed  hollow 
metal  tubes  having  a  tapered  top  and  an  insertion 
head  (42);  inserting  individual  hollow  tubes  into 
each  sleeve  (17')  such  that  the  tubes  tapered  top 
seats  in  the  tapered  bottom  of  the  hollow  sleeve  to 
form  a  second  elongate  strip  of  insulated  termina- 
tion  conductors;  winding  onto  a  second  reel  (41) 
the  second  elongate  strip;  providing  the  assembly 
part  (48)  with  a  head  (48)  for  assembling  wire 
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pieces  (18,  18,  18  ),  said  moulded  bodies  being 
configured  to  serve  as  the  housing  of  an  electrical 
shunt  connector  in  the  case  where  the  bodies  have 
an  internal  cavity,  and  being  configured  to  serve  as 
the  housing  of  wire  end  terminators  in  the  case  5 
where  the  bodies  have  a  hole  at  either  end. 
8.  A  continuous  strip  according  to  claim  7,  wherein 
the  metal  connector  (25)  is  located  in  the  cavities 
of  each  of  the  moulded  bodies  (17)  in  the  case 
where  the  bodies  are  formed  with  an  internal  cavity  w 
for  receiving  a  metal  connector  piece,  and  a  hollow 
metal  wire  connector  (43)  is  located  in  the  cavities 
of  each  of  the  moulded  bodies  (17)  in  the  case 
where  the  moulded  bodies  are  formed  having  a 
hole  at  either  end.  75 
9.  A  supply  reel  (20,  21  ',  40,  41)  on  which  is  wound 
the  continuous  strip  (17,  17',  17")  of  any  one  of  the 
preceding  claims. 
10.  A  moulded  pilot  post  (17")  comprised  of  a 
plastic  structure  being:  20 

(a)  bevelled  at  both  ends  to  be  able  to  easily 
slide  into  their  corresponding  workpiece; 
(b)  bifurcated  at  one  end  to  securely  fasten  into 
a  workpiece  when  attached; 
(c)  enlarged  around  the  centre  post  near  the  25 
bifurcated  end. 

11.  A  continuous  strip  of  moulded  pilot  posts  as 
defined  by  claim  10. 
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