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Description 

TECHNICAL  FIELD 

This  invention  relates  generally  to  the  field  of  car- 
riers  for  carrying  objects,  and  particularly  to  carriers 
for  carrying  electronic  components. 

BACKGROUND  OF  THE  INVENTION 

Many  electronic  components  have  a  body  with 
metal  leads  extending  from  the  body.  These  leads  are 
often  numerous,  quite  small,  and  very  fragile.  Within 
the  body  of  the  component,  there  may  also  be  fragile 
parts.  As  a  result,  the  components  can  be  easily  dam- 
aged  during  handling  from  the  time  of  manufacture  of 
the  component  until  the  time  of  installation  of  the 
component  into  a  circuit.  Damage  to  the  component 
can  occur  in  several  ways.  The  leads  can  be  damaged 
through  contact  with  a  contaminating  substance. 
They  can  be  damaged  through  corrosion  of  the  lead 
material.  They  can  also  be  damaged  if  the  leads  be- 
come  bent.  The  component  can  be  ruined  if  it  is  not 
protected  from  electrical  energy  exceeding  the  de- 
sign  limits  that  commonly  exists  during  handling. 
Since  electronic  components  can  be  expensive,  dam- 
age  prevention  during  handling  is  often  a  major  con- 
cern  in  the  electronics  industry. 

Prior  methods  of  bulk  handling  electronic  compo- 
nents  include  inserting  the  components  into  tubes. 
The  components  are  slid  into  a  tube  which  completely 
surrounds  the  component.  Handling  of  the  compo- 
nents  is  accomplished  by  handling  the  tubes.  Before 
installing  the  component  into  the  circuit,  the  compo- 
nents  must  be  slid  back  out  from  the  tube.  Another 
method  is  to  attach  the  components  to  a  flexible  tape 
and  then  handling  the  tape.  Before  installing  the  com- 
ponent,  the  component  must  be  detached  from  the 
tape.  A  third  method  is  to  place  each  component  on  a 
tray  and  then  handling  the  tray.  Because  this  method 
often  relies  on  gravity  to  keep  the  component  in  the 
tray,  care  must  be  taken  to  prevent  the  component 
from  being  knocked  out  during  handling  of  the  tray. 
Sometimes  these  trays  have  features  for  mounting 
the  component  to  the  tray.  However,  these  features 
are  often  not  easily  employed  and  may  come  in  con- 
tact  with  the  leads.  Not  only  do  all  these  methods  ex- 
pose  the  component  and  its  leads  to  excessive  dam- 
age  during  handling,  they  also  do  not  allow  for  easy 
handling  of  the  components  individually  or  in  bulk. 

EP-0276539A-2  concerns  a  reusable  carrier  tape 
for  transporting  electronic  components  and  other  ob- 
jects  during  production  and  assembly  operations.  An 
elongated  base  strip  and  an  elongated  cover  strip  are 
provided.  One  of  the  strips,  such  as  the  base  strip, 
may  be  provided  with  longitudinally  spaced  cavities 
for  the  components.  A  longitudinally  continuous  pro- 
file  is  formed  on  at  least  one  of  the  strips  to  cooperate 

with  surfaces  on  the  other  strip  to  secure  the  two  in 
locking  engagement.  The  surfaces  on  the  other  strip 
may  comprise  an  integral  profile  complementary  to 
that  of  the  one  strip. 

5  The  present  invention  allows  the  component  to 
be  easily  handled  from  the  point  of  manufacture  of  the 
component  to  the  point  of  installation  of  the  compo- 
nent  into  the  circuit  while  at  the  same  time  protecting 
the  component  and  its  fragile  leads  from  damage. 

10  During  the  handling  process  of  the  component,  the 
component  can  be  easily  placed  into,  maintained 
within,  and  removed  from  the  carrier  without  exposing 
the  component  to  excessive  damage.  The  carrier  it- 
self  can  be  easily  handled  either  individually  or  in 

15  bulk.  These  and  other  advantages  of  the  present  in- 
vention  over  the  prior  art  will  become  more  apparent 
after  reading  the  description  and  claims  which  follow. 

SUMMARY  OF  THE  INVENTION 
20 

This  invention  is  a  carrier  for  use  in  handling  and 
protecting  electronic  components  which  have  a  body 
portion  and,  in  some  cases,  extending  leads.  The  bot- 
tom  of  the  carrier  has  a  flat  uppersurface  with  a  small- 

25  er  component  supporting  surface  for  supporting  the 
component.  Surrounding  the  component  supporting 
surface  are  locator  ribs.  The  carrier  has  a  restraining 
structure  which  extends  over  at  least  part  of  the  com- 
ponent  supporting  surface.  During  handling,  the  body 

30  portion  of  the  component  is  restrained  within  the  area 
defined  by  the  component  supporting  surface,  the  lo- 
cator  ribs,  and  the  restraining  structure. 

The  carrier  may  be  handled  individually  or  with  a 
plurality  of  other  carriers.  The  restraining  structure 

35  may  include  a  spring  latch  with  at  least  one  spring 
biased  latch  tip  which  is  movable  toward  and  away 
from  the  component  supporting  surface.  The  re- 
straining  structure  may  in  addition,  or  alternatively, 
include  a  cover  made  of  resilient  material  having  a 

40  cover  center  portion  extending  over  at  least  a  portion 
of  the  component  supporting  surface.  The  cover  fur- 
ther  includes  a  cover  edge  portion,  and  the  carrierfur- 
ther  has  mounting  structure  for  mounting  the  cover 
edge  portion  to  the  bottom  member  of  the  carrier. 

45  The  present  invention  also  relates  to  a  carrier 
system  for  use  in  handling  and  protecting  electronic 
components  which  have  a  body  portion.  The  carrier 
system  includes  a  plurality  of  carrier  bodies,  with 
structure  provided  for  attaching  the  plurality  of  carrier 

so  bodies  in  an  aligned  arrangement.  Each  carrier  body 
has  a  bottom  member  with  a  component  supporting 
surface.  The  bottom  member  has  a  plurality  of  locator 
ridges  surrounding  at  least  a  portion  of  the  compo- 
nent  supporting  surface.  Each  carrier  body  has  re- 

55  straining  structure  attachable  to  the  carrier  body  and 
extending  over  at  least  a  portion  of  the  component 
supporting  surface  for  holding  a  selected  component 
body  portion  within  a  chamber  defined  by  the  ridges, 
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the  supporting  surface  and  the  restraining  structure. 
The  restraining  structure  is  discretely  releasable  for 
permitting  removal  of  the  component  from  the  cham- 
ber,  wherein  the  restraining  structure  permits  remov- 
al  of  the  component  from  one  of  the  carrier  bodies  si- 
multaneously  with  at  least  one  component  positioned 
in  an  adjacent  carrier  body  or  successively  relative  to 
the  other  carrier  bodies  while  any  remaining  compo- 
nents  are  restrained  by  the  restraining  means  of  the 
remaining  carrier  bodies. 

To  be  more  precise,  the  present  invention  con- 
cerns  carrier  systems  according  to  the  independent 
claims  1,15  and  16. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  top  view  of  a  first  preferred  embodi- 
ment  of  the  carrier  showing  the  cover  partially  cut 
away. 

Figure2  is  a  side  view  of  the  carrier  shown  in  Fig. 
1  without  the  cover. 

Figure  3  is  a  bottom  view  of  the  carrier  shown  in 
Fig.  1  without  the  cover. 

Figure  4  is  a  cross-sectional  side  view  of  the  car- 
rier  shown  in  Fig.  1  showing  a  component  in  the  car- 
rier. 

Figure  5  is  a  top  view  of  a  second  preferred  em- 
bodiment  of  the  carrier  showing  the  cover  partially  cut 
away. 

Figure  6  is  a  cross-sectional  side  view  of  the  car- 
rier  shown  in  Fig.  5  showing  a  component  in  the  car- 
rier. 

Figure  7  is  a  cross-sectional  side  view  of  a  third 
preferred  embodiment  of  the  carrier  showing  a  com- 
ponent  in  the  carrier. 

Figure  8  is  a  bottom  view  of  a  fourth  preferred  em- 
bodiment  of  the  carrier  showing  the  spring  latch  in  the 
component  restrained  position. 

Figure  9  is  a  bottom  view  of  a  fifth  preferred  em- 
bodiment  of  the  carrier  showing  a  modified  spring 
latch  in  the  component  restrained  position. 

Figure  1  0  is  a  cross-sectional  side  view  of  the  car- 
rier  shown  in  Fig.  8  showing  the  spring  latch  in  the 
component  retrained  position  with  a  component  in  the 
carrier. 

Figure  11  is  a  top  view  of  a  carrier  sheet  and  two 
carriers  shown  with  a  continuous  tape  made  of  indi- 
vidual  covers  joined  together. 

Figure  1  2  is  a  cross-sectional  side  view  of  the  car- 
rier  sheet  and  the  carriers  shown  in  Fig.  11  without  the 
covers  but  having  a  spring  latch  and  showing  a  latch- 
ing  plate  below  the  carrier  with  a  perpendicular  latch- 
ing  post. 

Figure  13  is  a  top  view  of  a  sixth  preferred  em- 
bodiment  of  a  carrier  for  components  with  square 
bodies  showing  the  carrier  without  any  restraint  struc- 
ture. 

Figure  14  is  a  side  view  of  the  carrier  shown  in 

Figure  13. 
Figure  15  is  a  bottom  view  of  the  carrier  shown 

in  Figure  13  showing  a  first  improved  spring  latch 
added  to  the  carrier. 

5  Figure  16  is  a  cross-sectional  side  view  of  the  car- 
rier  shown  in  Figure  13  showing  a  component  re- 
strained  by  first  improved  edge  engaging  cover  tape 
instead  of  the  spring  latch  shown  in  Figure  15.  Back- 
ground  portions  of  the  carrier  have  been  removed  for 

10  clarity  purposes. 
Figure  1  7  is  a  top  view  of  a  seventh  preferred  em- 

bodiment  of  a  carrier  with  a  second  improved  spring 
latch  suitable  for  rectangular  components. 

Figure  18  is  a  cross-sectional  side  view  of  the  car- 
is  rier  shown  in  Figure  1  7  with  the  spring  latch  removed, 

and  showing  a  component  restrained  by  first  im- 
proved  gripper  cover  tape.  Background  portions  of 
the  carrier  have  been  removed  for  clarity  purposes. 

Figure  19  is  a  top  view  of  an  eighth  preferred  em- 
20  bodiment  of  a  carrier  with  a  third  improved  spring 

latch  suitable  for  rectangular  components  with  leads 
on  one  or  two  ends  of  the  component. 

Figure  20  is  a  top  view  of  a  ninth  preferred  em- 
bodiment  of  a  carrier  for  rounded  objects. 

25  Figure  21  is  a  top  view  of  a  carrier  sheet  illustrat- 
ing  how  individual  carriers  may  be  combined  by  form- 
ing  the  individual  carriers  as  carrier  portions  as  part 
of  the  carrier  sheet.  The  carrier  sheet  illustrates  one 
carrier  portion  removed  from  the  carrier  sheet  after 

30  being  formed  as  part  of  the  carrier  sheet.  The  carrier 
sheet  also  illustrates  implementation  of  a  spring  latch 
and  cover  tape  simultaneously.  Also  illustrated  is  a 
latch  actuating  post  placing  the  spring  latch  to  the 
component  unrestrained  position. 

35  Figure  22  is  a  cross-sectional  side  view  of  the  car- 
rier  sheet  shown  in  Figure  21  showing  the  latching 
plate  and  latch  actuating  post. 

Figure  23  is  a  bottom  view  of  the  carrier  shown 
in  Figure  15  with  an  improved  modified  spring  latch 

40  having  two  auxiliary  latches. 
Figure  24  is  a  top  view  of  a  carrier  sheet  with  two 

individual  carriers  similar  to  the  carrier  shown  in  Fig- 
ure  5  and  including  cover  tape  and  a  spring  latch.  Be- 
low  the  carrier  is  a  latching  plate  with  a  perpendicular 

45  latch  actuating  post.  This  view  illustrates  alternative 
positioning  of  the  spring  latch  and  latching  post  to  that 
illustrated  in  Figure  12. 

Figure  25  is  a  cross-sectional  side  view  of  the  car- 
rier  sheet  and  carrier  shown  in  Figure  24  without  the 

so  cover  tape. 
Figure  26  is  a  top  view  of  a  carrier  sheet  matrix 

system  for  bulk  handling  of  the  carriers. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
55  EMBODIMENTS 

Throughout  the  following  description,  reference 
will  be  made  to  the  drawings  and  the  same  numerals 
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will  be  used  throughout  several  views  to  indicate  the 
same  or  like  parts  of  the  invention. 

Referring  now  to  Figures  1-4  showing  a  first  pre- 
ferred  embodiment,  the  carrier  10  has  a  carrier  body 
18  which  has  a  bottom  member  20  with  a  flat  upper 
surface  portion  26.  The  flat  upper  surface  portion  has 
a  smaller  component  supporting  surface  22.  A  plural- 
ity  of  locator  ribs  24  surround  the  component  support- 
ing  surface.  These  ribs  extend  upward  from  the  bot- 
tom  member.  Figure  1  shows  a  first  preferred  embodi- 
ment  of  the  carrier  body  having  a  cover  50  which  ex- 
tends  over  the  component  supporting  surface.  As 
best  shown  in  Figures  2  and  4,  the  carrier  body  1  8  has 
side  members  56  which  extend  upward  from  the  up- 
per  surface  portion  of  the  bottom  member  and  further 
surround  the  upper  surface  portion  26.  The  side 
members  have  cover  tabs  58  extending  parallel  to 
and  toward  the  component  supporting  surface.  The 
cover  tabs  each  have  a  lower  cover  tab  surface  por- 
tion  60  facing  downward.  The  cover  has  a  cover  edge 
portion  54.  The  cover  edge  portion  engages  the  lower 
cover  tab  surface  portions  of  the  cover  tabs  which  are 
located  on  side  members  positioned  on  opposite 
sides  of  the  bottom  member  to  restrain  the  coverfrom 
upward  movement. 

Figure  2  and  Figure  3  show  the  side  and  the  bot- 
tom  of  the  carrier  body  without  the  cover.  The  bottom 
member  20  and  the  side  members  56  of  the  carrier 
body  are  rigid  structures  and  can  be  made  of  conduc- 
tive,  high  temperature  plastic. 

The  cover  50  is  made  of  a  resilient  material  and 
can  be  made  from  die  cut  plastic  or  thin  aluminum. 
The  resilient  properties  of  the  cover  shown  in  Figure 
1  biases  the  cover  edge  portion  54  outward  so  that 
the  cover  edge  portion  remains  below  the  lower  cover 
tab  surface  portion  60.  The  cover  center  portion  52  of 
the  cover  is  higher  than  the  cover  edge  portion,  as 
shown  in  Figure  4.  Opposing  forces  applied  to  the 
cover  edge  portion  acting  parallel  to  the  component 
supporting  surface  will  cause  the  cover  center  portion 
to  bow  upwards  away  from  the  component  supporting 
surface.  Because  the  cover  center  portion  bows  up- 
ward  as  the  forces  are  applied,  the  cover  edge  portion 
moves  inward  allowing  the  cover  to  be  mounted  to  the 
carrier  side  members  by  lowering  the  cover  while  the 
forces  are  being  applied.  After  the  forces  are  re- 
moved,  the  cover  edge  portion  is  biased  back  to  its 
original  outward  location  with  a  portion  below  the  low- 
er  cover  tab  surface  portions  60  of  the  cover  tabs  58. 
To  remove  the  cover,  forces  are  applied  to  move  the 
cover  edge  portion  inward  again  and  then  the  cover 
is  lifted  upward. 

Figure  4  shows  the  carrier  body  with  an  electronic 
surface  mount  component  12  having  a  body  portion 
14  restrained  in  an  area  defined  by  the  component 
supporting  surface  22,  the  locator  ribs  24,  and  the 
cover  center  portion  52.  In  this  position,  the  compo- 
nent  body  portion  and  the  fragile  extending  leads  16 

are  protected  from  damage  during  handling.  Further- 
more,  during  mounting  and  dismounting  of  the  cover 
50,  the  cover  never  contacts  the  leads  of  the  compo- 
nent.  The  locator  ribs  are  positioned  on  the  carrier 

5  body  bottom  member  to  locate  a  specific  component 
body  portion.  The  carrier  body  shown  in  Figures  1-4 
is  designed  to  a  hold  a  Plastic  Quad  Flat  Pack  elec- 
tronic  component  (not  shown).  Improper  positioning 
of  the  locator  ribs,  such  as  positioning  the  ribs  too 

10  close  together,  can  result  in  the  component  not  fitting 
properly  into  the  carrier  body.  Further,  the  component 
will  not  be  sufficiently  restrained  from  horizontal 
movement  during  handling  if  the  ribs  are  too  far  apart. 

Figures  1  and4showthecarrierwithasinglecov- 
15  er.  In  bulk  handling  situations  where  several  carriers 

have  fixed  positions  adjacent  to  each  other  in  a  line, 
several  covers  may  be  joined  together  in  a  single  con- 
tinuous  cover  tape.  Figure  11  shows  multiple  carriers 
fixed  in  a  line.  Figure  11  also  shows  multiple  covers 

20  50  joined  together  in  a  continuous  cover  tape  96 
shown  by  dashed  lines.  The  cover  tape  would  have 
the  same  cross-sectional  area  throughout  as  the  sin- 
gle  cover  shown  in  Figure  4.  The  cover  tape  can  be 
mounted  to  and  removed  from  multiple  carriers  ar- 

25  ranged  in  a  line  either  simultaneously  or  successively 
by  the  application  of  5  opposing  forces  acting  parallel 
to  the  component  supporting  surfaces  of  the  carriers. 

Figures  5  and  6  show  a  second  preferred  embodi- 
ment  of  the  invention.  The  carrier  body  side  members 

30  56  on  opposite  sides  of  the  bottom  member  each 
have  a  gripper  rail  64.  The  gripper  rails  each  have  a 
lower  rail  surface  portion  66  extending  outward  from 
the  side  members  56.  The  gripper  cover  50'  has  a 
curled  portion  68  along  the  gripper  cover  edge  por- 

35  tion  54'.  The  curled  portion  surrounds  the  gripper  rails 
and  engages  the  lower  rail  surface  portions  of  the 
gripper  rails  to  restrain  the  coverfrom  upward  move- 
ment.  As  shown  in  Figures  1-6,  the  carrier  body  side 
members  can  simultaneously  have  gripper  rails  64 

40  and  cover  tabs  58  to  allow  for  the  different  covers  to 
be  used  interchangeably  with  the  carrier  body. 

The  gripper  cover  50'  is  designed  with  a  rigid  but 
resilient  material.  The  cover  center  portion  52'  biases 
the  gripper  cover  edge  portion  54'  upward  when  the 

45  gripper  cover  edge  portion  is  bent  downwards.  By 
bending  the  sides  of  the  gripper  cover  50'  not  having 
the  curled  portions  upward,  the  curled  portions  68  on 
each  side  of  the  gripper  cover  50'  will  open  to  snap 
over  the  gripper  rails  64  to  mount  the  gripper  cover  to 

so  the  carrier  body  18.  When  the  curled  portion  snaps 
over  the  gripper  rail,  the  cover  center  portion  resists 
the  bending  moments  produced  as  the  gripper  cover 
edge  portion  is  held  down  by  the  curled  portion  68  en- 
gaging  the  lower  rail  surface  portion  66  of  the  gripper 

55  rail  64.  This  helps  maintain  contact  between  the  grip- 
per  cover  edge  portion  and  the  gripper  rails  to  restrain 
the  gripper  cover  from  upward  movement.  To  remove 
the  gripper  cover  50',  the  curled  portion  spreads  out- 

4 
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ward  as  the  gripper  cover  is  bent  upward  along  the 
sides  not  having  the  curled  portions.  Because  the 
curled  portions  spread  open  as  the  gripper  cover  is 
bent  upward  along  the  sides  not  having  the  curled 
portions,  the  gripper  cover  engages  and  disengages 
from  the  gripper  rails  without  having  to  awkwardly  pry 
the  curled  portions  outward  away  from  the  gripper 
rails. 

Figures  5  and  6  show  a  carrier  with  a  single  grip- 
per  cover  50'.  In  bulk  handling  situations  where  sev- 
eral  carriers  have  fixed  positions  adjacent  to  each 
other  in  a  line,  several  gripper  covers  may  be  joined 
together  in  a  single  continuous  cover  tape.  Figure  11 
shows  multiple  carriers  fixed  in  a  line.  While  Figure  11 
shows  multiple  covers  50  joined  together  in  a  contin- 
uous  cover  tape  96,  multiple  gripper  covers  50'  would 
be  joined  together  in  a  similar  tape  having  gripper 
cover  edge  portions  54'  instead  of  cover  edge  por- 
tions  54.  The  cover  tape  would  have  the  same  cross- 
sectional  area  throughout  as  the  single  gripper  cover 
shown  in  Figure  6.  To  mount  the  gripper  covers  of  the 
cover  tape  to  each  carrier,  each  gripper  cover  is  snap- 
ped  simultaneously  or  successively  over  the  gripper 
rails  of  each  carrier  in  the  series.  Similarly,  to  remove 
the  gripper  covers  from  the  carriers,  the  cover  tape 
would  be  bent  simultaneously  or  successively  upward 
from  each  carrier  in  the  series. 

The  gripper  cover  50'  also  has  a  gripping  portion 
72  extending  beyond  the  gripper  rail  64  as  shown  in 
Figure  5.  The  gripping  portion  provides  a  gripping  sur- 
face  for  easy  removal  of  the  gripper  cover  from  the 
gripper  rails  by  peeling  away  the  gripper  cover. 

Figure  6  shows  the  carrier  body  with  gripper  cov- 
er  50'  restraining  the  component  body  portion  14  in  an 
area  defined  by  the  component  supporting  surface 
22,  the  locator  ribs  24,  and  the  gripper  cover  center 
portion  52'.  In  this  position  the  component  body  and 
the  extending  leads  16  are  protected  from  damage 
during  handling.  Furthermore,  during  mounting  and 
dismounting  of  the  gripper  cover  50',  the  gripper  cov- 
er  never  contacts  the  leads  of  the  component. 

Figure  7  shows  a  third  preferred  embodiment  of 
the  invention.  The  modified  gripper  cover  50"  has  a 
modified  gripper  cover  center  portion  52"  which  is 
maintained  in  tension.  As  shown  in  Figure  7,  portions 
of  the  component  body  portion  extend  above  a  plane 
defined  by  the  tops  of  the  gripper  rails  64.  The  modi- 
fied  gripper  cover  center  portion  is  made  of  a  thin  flex- 
ible  material  which  resiliently  stretches  across  the 
component  top  surface  in  contact  with  it.  Tension  is 
developed  to  restrain  the  component  in  the  carrier 
body.  The  modified  curled  portion  68"  grips  the  lower 
rail  surface  portions  66  of  each  gripper  rail  64  to  main- 
tain  tension,  restraining  the  modified  gripper  cover 
from  upward  movement.  The  component  body  por- 
tion  14  is  restrained  in  the  area  defined  by  the  com- 
ponent  supporting  surface  22,  the  locator  ribs  24,  and 
the  modified  gripper  cover  center  portion  52".  In  this 

position,  the  component  body  and  the  extending 
leads  16  are  protected  from  damage  during  handling. 
Furthermore,  during  mounting  and  dismounting  of  the 
modified  gripper  cover  50",  the  modified  gripper  cov- 

5  er  never  contacts  the  leads  of  the  component. 
Like  covers  50  and  gripper  covers  50',  the  modi- 

fied  gripper  covers  50"  can  also  be  joined  together  in 
a  continuous  cover  tape  as  shown  in  Figure  11  for  the 
covers  50.  This  cover  tape  would  also  be  mountable 

10  either  successively  or  simultaneously  to  the  carriers 
fixed  in  a  line  during  bulk  handling. 

As  shown  in  Figures  4,  6,  and  7,  the  cover  50,  the 
gripper  cover  50',  and  the  modified  gripper  cover  50" 
are  designed  so  that  the  center  portions  contact  the 

15  component  body  portion  14  as  the  component  rests 
on  the  component  supporting  surface  22  while  the 
component  is  restrained.  This  contact  produces  a 
downward  force  acting  to  restrain  the  component 
from  any  upward  movement.  Creep  may  occur  in  the 

20  cover  material  because  of  storage  time  or  tempera- 
ture,  reducing  the  hold  down  force  of  the  cover  on  the 
component  to  zero.  However,  the  covers  remain  in 
contact  with  the  component  body  and  mounted  to  the 
carrier  body  side  members  56  so  that  as  soon  as  the 

25  component  body  pushes  up  against  the  covers,  the 
covers  will  resist  with  downward  force  on  the  compo- 
nent  body.  Because  the  carrier  body  restrains  the 
covers  from  upward  movement,  it  is  not  necessary 
that  the  covers  even  be  designed  to  initially  maintain 

30  a  hold  down  force  on  the  component.  They  must 
merely  be  designed  to  not  allow  the  component  body 
portion  to  leave  the  area  between  the  component 
supporting  surface  22,  the  locator  ribs  24,  and  the 
cover  center  portion  52,  the  gripper  cover  center  por- 

35  tion  52',  or  the  modified  gripper  cover  center  portion 
52"  depending  upon  which  embodiment  is  employed. 

Afourth  preferred  embodiment  of  the  invention  is 
shown  in  Figures  8  and  10.  The  carrier  body  has  a 
spring  latch  30  which  has  L-shaped  latch  tips  32  as  is 

40  best  shown  in  Figure  10.  The  latch  tips  have  top  por- 
tions  32'  extending  generally  parallel  to  and  over  a 
portion  of  the  component  supporting  surface  22  and 
side  portions  32"  extending  generally  perpendicular 
to  and  outside  of  the  component  supporting  surface. 

45  The  latch  tips  are  moveable  between  two  positions, 
one  where  the  top  portions  extend  over  the  compo- 
nent  supporting  surface,  called  the  component  re- 
strained  position,  and  a  second  where  they  are  pulled 
away  from  and  parallel  to  the  component  supporting 

so  surface,  called  the  component  unrestrained  position. 
The  direction  of  movement  of  the  latch  tips  from  pos- 
ition  one  to  position  two  is  shown  by  arrow  A  in  Fig. 
10.  The  latch  tips  are  connected  by  a  latch  actuator 
34.  The  latch  actuator  has  a  spring  portion  28  that  re- 

55  siliently  biases  the  latch  tips  to  the  first  position,  or 
component  restrained  position.  The  spring  portion 
shown  in  Figure  8  is  a  torsion  coil  spring.  A  portion  of 
the  spring  portion  extends  beyond  the  perimeter  of 

5 
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the  bottom  member  when  the  spring  latch  is  in  the 
component  restrained  position  as  shown  in  Figure  8. 
The  latch  actuator  also  has  V-shaped  actuator  arms 
44  and  44'  parallel  to  the  component  supporting  sur- 
face  and  connecting  the  latch  tips  to  the  ends  of  the 
spring  portion.  Movement  of  these  actuator  arms 
causes  movement  of  the  latch  tips.  The  spring  latch 
can  be  bent  from  a  one-piece,  low-cost  wire,  making 
the  spring  latch  easy  and  inexpensive  to  manufac- 
ture. 

The  bottom  member  20  of  the  carrier  body  has  an 
actuator  cavity  36  which  lies  below  the  upper  surface 
portion  26  as  seen  in  Figure  10.  Spring  latch  guide 
slots  38  extend  upward  from  the  actuator  cavity  to  the 
upper  surface  portion.  These  guide  slots  are  located 
near  opposite  corners  of  the  upper  surface  portion  26 
outside  the  locator  ribs  24  and  inside  the  side  mem- 
bers  56.  The  location  of  these  guide  slots  on  the  up- 
per  surface  portion  26  are  best  shown  in  Figure  1,  al- 
though  Figure  1  illustrates  the  first  preferred  embodi- 
ment  employing  a  cover  50  as  the  component  re- 
straining  structure.  The  slots  are  positioned  so  that 
when  the  latch  tips  are  in  the  component  restrained 
position,  the  top  portions  32'  of  the  latch  tips  extend 
over  at  least  a  portion  of  the  component  supporting 
surface  22.  When  the  latch  tips  move  toward  the  com- 
ponent  unrestrained  position,  the  guide  slots  allow 
the  top  portions  32'  of  the  latch  tips  to  be  pushed 
away  from  the  component  supporting  surface.  The 
guide  slots  are  elongate  shaped  and  are  sufficiently 
wide  to  allow  the  latch  tips  to  slide  easily  between  the 
component  restrained  and  unrestrained  positions. 
The  guide  slots  also  function  as  a  guide  to  help  guide 
the  spring  latch  during  movement  of  the  latch  tips.  The 
spring  latch  tips  32  are  inserted  upward  through  these 
guide  slots.  The  latch  actuator  34  remains  below  in 
the  actuator  cavity  36.  The  spring  latch  is  restrained 
from  upward  movement  by  the  actuator  arms  44  and 
44'  engaging  the  upper  surface  46  of  the  actuator 
cavity. 

Figure  10  shows  a  cross-sectional  view  of  the 
latch  tips  32  restraining  a  component  body  portion  14 
within  the  area  defined  by  the  component  supporting 
surface  22,  the  locator  ribs  24  (not  shown),  and  the 
top  portions  32'  of  the  latch  tips  32.  The  latch  tips  can 
be  designed  to  engage  the  component  body  portion 
while  the  body  portion  rests  on  the  component  sup- 
porting  surface.  However,  the  spring  latch  will  re- 
strain  the  component  adequately  if  the  latch  tips  are 
slightly  higher  but  not  so  high  as  to  permit  the  com- 
ponent  body  portion  to  rise  higher  than  the  ribs,  thus 
leaving  the  area  defined  by  the  component  support- 
ing  surface,  the  locator  ribs,  and  the  latch  tips.  To  re- 
lease  the  component  from  the  restraint  area,  the  latch 
tips  are  forced  apart  by  moving  the  latch  arms  apart. 
When  the  tips  are  in  the  component  unrestrained  pos- 
ition,  the  component  body  portion  14  is  no  longer  re- 
strained  from  upward  movement  by  the  latch  tips  and 

the  component  can  be  lifted  from  the  carrier. 
The  actuator  cavity  36  has  a  latch  actuating  ramp 

40  which  extends  downward  from  the  actuator  cavity 
upper  surface  46.  The  carrier  body  can  be  designed 

5  so  that  the  latch  actuating  ramp  is  an  integral  part  of 
the  carrier  body  or  it  can  be  a  separate  piece  which 
snaps  into  the  actuator  cavity  upper  surface.  The 
latch  actuating  ramp  has  a  ramp  surface  42  which 
slidably  engages  the  actuator  arm  44  to  guide  the 

10  spring  latch  as  it  moves  the  tips  toward  and  away  from 
the  component  supporting  surface.  Latch  arm  44' 
does  not  engage  the  latch  actuating  ramp  and  merely 
functions  as  a  link  between  the  spring  portion  and  the 
latch  tip.  When  the  actuator  arm  44  is  pushed  against 

15  the  ramp  surface  by  an  external  force  applied  to  the 
latch  actuator,  the  latch  tips  move  apart.  The  spring 
latch,  the  latch  actuating  ramp  and  the  guide  slots  to- 
gether  produce  equal  spread  of  the  latch  tips  despite 
input  to  the  latch  actuator  that  is  not  symmetrical.  Ad- 

20  ditional  guide  surfaces  48  can  also  be  provided  to 
help  guide  the  spring  latch  and  produce  equal  latch  tip 
spread  as  the  actuator  arm  is  forced  against  the  latch 
actuating  ramp. 

The  latch  actuating  ramp  40  can  be  employed  to 
25  move  the  latch  tips  32  away  from  the  component  sup- 

porting  surface  22  by  simply  moving  the  carrier  past 
a  latching  post  94  as  shown  in  Figure  12  which  has  a 
surface  for  slidably  engaging  the  spring  latch  to  force 
the  latch  arm  44  against  the  ramp  surface  42  to  cause 

30  movement  of  the  latch  tips  32  from  the  component  re- 
strained  position  to  the  component  unrestrained  pos- 
ition.  The  latching  plate  92  serves  as  a  mount  for  the 
perpendicular  latching  post.  As  shown  in  Figure  8,  the 
spring  portion  28  extends  slightly  beyond  the  perime- 

35  ter  of  the  carrier  bottom  member  20.  The  latching  post 
is  slid  along  the  side  of  the  carrier  body  18  to  engage 
the  part  of  the  spring  portion  protruding  beyond  the 
bottom  member  causing  actuation  of  the  spring  latch 
and  movement  of  the  latch  tips.  Actuation  can  also  oc- 

40  cur  by  moving  the  carrier  while  the  latching  post  is 
fixed.  The  carrier  sheet  shown  in  Figure  1  1  ,  for  exam- 
ple,  may  be  transported  past  a  stationary  post  which 
deflects  the  spring  latch  of  each  carrier  as  they  pass 
the  post  to  cause  each  spring  latch  to  successively 

45  move  the  latch  tips  of  each  carrier  to  the  component 
restrained  position.  When  the  carriers  are  bulk  han- 
dled,  simultaneous  actuation  to  release  many  compo- 
nents  can  be  accomplished  with  multiple  posts  at- 
tached  one  per  carrier  to  a  latching  plate  located  be- 

50  neath  the  carriers.  The  plate  may  have  the  deflection 
posts  in  a  single  row  or  arranged  in  a  grid  pattern  de- 
pending  upon  how  the  carriers  are  bulk  handed. 

As  shown  in  Figures  5,  6,  and  9,  test  access  slots 
74  are  provided  to  allow  the  component  to  be  electri- 

55  cally  tested  without  removing  the  component  from  the 
carrier  body.  This  feature  helps  reduce  the  likelihood 
of  damage  to  the  component  because  the  component 
can  be  placed  in  a  carrier  at  the  point  of  its  manufac- 

6 



11 EP  0  513  180  B1 12 

ture  and  can  remain  there  until  the  time  to  place  the 
component  into  a  circuit.  Figure  9  shows  a  fifth  pre- 
ferred  embodiment  having  a  modified  spring  latch  30' 
that  is  used  when  the  carrier  body  has  the  test  access 
slots.  The  modified  spring  latch  has  a  modified  spring 
portion  28'  formed  to  avoid  interference  with  the  test 
access  slots  yet  still  bias  tne  latch  tips  to  the  compo- 
nent  restrained  position.  The  test  access  slots  permit 
a  test  probe  to  be  inserted  into  the  carrier  from  below. 
If  the  test  probe  enters  from  above  the  component,  an 
insulated  backing  bar  can  instead  be  inserted  up 
through  the  slots  to  support  the  leads  during  testing. 

The  fourth  and  fifth  embodiments  shown  in  Fig- 
ures  8-10  only  show  one  spring  latch  30  and  30'.  In 
some  circumstances  it  may  be  useful  to  provide  a  sec- 
ond  spring  latch  to  restrain  the  component.  A  second 
spring  latch  can  be  added  after  the  first  one  is  in  place 
by  inserting  the  latch  tips  of  the  second  spring  latch 
up  through  the  other  two  guide  slots  not  being  used. 
The  spring  portion  of  the  second  spring  latch  would  lie 
in  a  mirror  image  location  on  the  opposite  side  of  the 
bottom  member  and  would  similarly  extend  slightly 
past  the  bottom  member. 

Figure  11  shows  the  carrier  body  employed  for 
bulk  handling  in  a  single  row  carrier  sheet  80.  The  car- 
rier  sheets  are  made  of  thin  material  and  have  mount- 
ing  openings  82  cut  out  in  the  shape  of  the  perimeter 
of  the  bottom  member  of  the  carrier.  The  openings 
have  additional  rounded  corner  cut  outs  to  reduce 
problems  caused  by  sharp  internal  corners  of  open- 
ings  cut  exactly  to  the  shape  of  the  perimeter  of  the 
carrier  bottom  member.  Bulk  handling  carrier  sheets 
can  have  openings  cut  in  single  rows  as  in  Figure  11 
or  in  cut  grid  patterns  (not  shown).  The  carrier  sheets 
are  sufficiently  rigid  to  maintain  a  generally  flat 
shape.  Alternatively,  the  carrier  sheets  can  be  made 
flexible  enough  to  allow  the  sheet  to  be  wound  around 
a  spool  during  bulk  handling  of  the  carriers.  In  that 
case,  the  mounting  openings  can  be  cut  with  suffi- 
cient  spacing  to  avoid  buckling  of  the  carrier  sheet  be- 
tween  the  carriers  as  the  sheet  is  wound  around  the 
spool  or  the  carrier  sheet  can  have  slits  89  shown  in 
Figure  11  cut  between  the  mounting  openings  in  the 
sheet  to  avoid  buckling  of  the  carrier  sheet. 

Figure  1  2  is  a  cross-sectional  side  view  of  the  car- 
rier  body  18  and  the  carrier  sheet  80  shown  in  Figure 
11.  As  discussed  earlier,  Figure  12  also  illustrates  the 
position  of  the  latching  plate  92  and  the  latching  post 
94  which  are  only  employed  with  the  spring  latch  to 
cause  actuation  of  the  spring  latch.  The  carrier  sheet 
80  has  a  trough-shaped  cross-sectional  area  as 
shown  in  Figure  12.  The  trough  is  sufficiently  deep 
such  that  when  the  carrier  body  has  a  component  14 
(not  shown  in  Figure  12)  restrained  in  the  body,  a 
plane  formed  by  the  top  of  the  carrier  sheet  would  not 
contact  the  spring  latch  or  the  cover. 

As  shown  in  Figures  4,  6,  7,  and  12,  the  bottom 
member  20  of  the  carrier  body  18  includes  a  stop  seat 

78  extending  parallel  to  and  away  from  the  bottom 
member  and  extending  beyond  the  perimeter  of  the 
opening  in  the  carrier  sheet.  The  stop  seat  supports 
the  carrier  on  the  carrier  sheet  during  handling  by  en- 

5  gaging  the  carrier  sheet  edge  88  as  the  bottom  mem- 
ber  is  lowered  into  the  opening  in  the  carrier  sheet. 

The  bottom  member  20  also  includes  a  plurality 
of  body  tabs  84  as  shown  in  Figures  1  ,  2,  3  and  5.  The 
body  tabs  have  a  generally  flat  upper  body  tab  sur- 

10  face  portion  86  lying  in  a  plane  parallel  to  and  below 
the  stop  seat  78  as  shown  in  Figure  2.  The  upper  body 
tab  surface  also  extends  beyond  the  perimeter  of  the 
mounting  opening  82  in  the  carrier  sheet  and  is  enga- 
gable  with  the  carrier  sheet  edge  88  so  as  to  restrain 

15  the  carrier  body  from  upward  movement  away  from 
the  carrier  sheet  after  the  carrier  body  is  inserted  into 
the  mounting  opening  82.  The  interaction  of  the  body 
tabs  84  and  the  stop  seat  78  locks  the  carrier  body  to 
the  carrier  sheet  during  handling.  As  shown  in  Figures 

20  1  and  3,  the  upper  body  tab  surface  is  not  directly  be- 
low  the  stop  seat,  allowing  the  carrier  body  to  be  man- 
ufactured  without  difficult  to  manufacture  mold  un- 
dercuts.  The  body  tab  also  includes  an  inclined  side 
surface  portion  90  as  shown  in  Figure  3.  The  inclined 

25  side  surface  portion  extends  downward  and  toward 
the  bottom  member.  The  inclined  side  surface  portion 
deflects  the  carrier  sheet  outward  away  from  the  bot- 
tom  member  as  the  carrier  is  lowered  into  the  mount- 
ing  opening  until  the  carrier  sheet  edge  flexes  back 

30  to  lie  between  the  upper  body  tab  surface  of  the  body 
tab  and  the  stop  seat. 

As  described  above,  the  component  body  portion 
can  be  restrained  in  the  carrier  body  in  the  area  de- 
fined  by  the  component  supporting  surface,  the  loca- 

35  tor  ribs,  and  either  the  cover  center  portion  of  the  cov- 
er  or  the  latch  tips  of  the  spring  latch.  However,  it  may 
also  be  desirable  in  some  instances  to  employ  both  a 
cover  and  a  spring  latch  to  restrain  and  protect  the 
component  during  handling.  The  preferred  embodi- 

40  ments  1  through  5  only  illustrate  either  a  cover  or  a 
spring  latch.  If  both  a  spring  latch  and  a  cover  are  si- 
multaneously  employed,  neither  will  interfere  with  the 
other  during  handling  of  the  component  if  the  covers 
are  modified  slightly  to  include  holes  or  blisters  to 

45  avoid  interference  with  the  latch  tips. 
In  some  circumstances,  it  may  also  be  desirable 

to  employ  a  carrier  body  with  a  cover  that  only  re- 
stricts  the  component  in  the  area  in  the  carrier  body 
formed  by  the  bottom  member,  the  side  members  and 

so  the  cover,  eliminating  the  need  for  the  locator  ribs.  In 
that  case,  the  component  would  bounce  around  in  the 
carrier  body  but  not  leave  the  carrier  body.  This  would 
only  be  the  case,  however,  if  the  component  could 
withstand  that  type  of  handling  without  damage. 

55  Further  improvements  and  modifications  have 
been  made  to  the  embodiments  of  the  component 
carrier  system  disclosed  in  detail  above  and  illustrat- 
ed  in  Figures  1-12.  Figures  13-26  illustrate  several 
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additional  embodiments  of  the  component  carrier 
system  in  accordance  with  the  principles  of  the  pres- 
ent  invention. 

Referring  now  to  Figures  13-16,  a  sixth  preferred 
embodiment  of  a  carrier  110  is  shown.  The  carrier  1  1  0 
has  a  carrier  body  118  which  has  a  bottom  member 
120  with  aflat  upper  surface  portion  126.  The  flat  up- 
per  surface  portion  has  a  smaller  component  support- 
ing  surface  122.  A  plurality  of  locator  ribs,  or  ridges 
124,  are  connected  to  surround  the  component  sup- 
porting  surface.  These  ridges  124  extend  upward 
from  the  bottom  member  120.  In  the  carrier  110  in  Fig- 
ures  13-16,  the  locator  ridges  124  connect  to  com- 
pletely  surround  the  component  supporting  surface 
122.  However,  it  is  to  be  appreciated  that  a  plurality 
of  separate  locator  ridges  124  could  be  provided  as 
long  as  a  portion  of  the  component  supporting  sur- 
face  122  was  surrounded  by  the  locator  ridges  124  in 
order  to  properly  restrain  the  component  within  the 
carrier  body  118  in  the  manner  discussed  previously 
for  the  embodiments  described  previously  and  shown 
in  Figures  1-2  and  shown  in  Figures  13-26  and  descri- 
bed  below.  Separate  locator  ridges,  or  locator  ribs  24, 
were  provided  in  previous  embodiments  shown  in 
Figures  1-12. 

Restraint  structure  is  provided  with  carrier  11  0  to 
cooperate  with  the  component  supporting  surface 
122  and  locator  ridges  124  to  restrain  a  component  in 
the  carrier  body  118.  As  will  be  discussed  in  greater 
detail,  the  carrier  may  employ  spring  latch  type  struc- 
ture  and/or  cover  tape  type  structure  to  restrain  the 
component. 

As  best  shown  in  Figures  14  and  16,  the  carrier 
body  118  has  side  members  156  which  extend  up- 
ward  from  the  upper  surface  portion  126  of  the  bot- 
tom  member  120  and  further  surround  a  portion  of  the 
upper  surface  portion  126.  The  side  members  156 
have  cover  tabs  158  extending  generally  parallel  to 
and  toward  the  component  supporting  surface  122. 
The  cover  tabs  1  58  each  have  a  lower  cover  tab  sur- 
face  portion  160  facing  toward  the  upper  surface  por- 
tion  126.  Preferably,  the  carrier  110  has  end  members 
238  on  opposite  sides  of  the  upper  surface  portion 
126  on  the  sides  not  occupied  by  side  members  156. 
Optionally,  test  access  slots  174  may  be  provided. 

A  first  improved  edge  engaging  cover  tape  196, 
referred  to  as  cover  1  96,  is  provided  to  cooperate  with 
the  cover  tabs  158  to  restrain  a  component  in  carrier 
body  118.  Cover  1  96  is  similar  to  cover  50  (individual 
covers)  and  cover  tape  96  (continuous  cover  tape 
comprising  a  plurality  of  covers  50  joined  together) 
described  above.  Figure  14  and  Figure  15  show  the 
side  view  and  bottom  view  of  the  carrier  110  without 
the  cover  196.  Figure  15  shows  a  first  improved 
spring  latch  230  added  to  the  carrier  body  118.  Use 
of  the  improved  spring  latch  230  with  the  carrier  110 
will  be  discussed  in  greater  detail  below.  Figure  16 
shows  a  component  112  held  in  the  carrier  body  118 

by  the  cover  tape  196.  It  is  to  noted  that  in  Figure  16 
some  background  features  in  the  cross  section  have 
been  omitted  for  clarity  purposes. 

As  shown  in  Figure  16,  the  cover  196  has  cover 
5  edge  portions  1  54.  Each  cover  edge  portion  1  54  is 

engagable  with  the  lower  cover  tab  surface  portions 
160  of  the  cover  tabs  158  on  side  members  156  posi- 
tioned  on  opposite  sides  of  the  bottom  member  120 
to  restrain  the  cover  196  from  upward  movement 

10  away  from  the  upper  surface  portion  126.  A  cover 
center  portion,  or  cover  contact  portion  222,  located 
generally  in  the  central  portion  of  the  cover  196  con- 
strains  the  component  112  from  upward  movement 
away  from  the  component  supporting  surface  122. 

15  The  cover  196  is  made  of  a  resilient  material  and 
can  be  die  cut  or  slit  from  plastic  or  thin  aluminum. 
The  cover  may  be  supplied  on  a  roll  as  a  flat  tape  and 
bent  into  the  cross-sectional  shape  shown  in  Figure 
16  by  a  roll  forming  mechanism  acting  as  part  of  a 

20  cover  mounting  assembly  process.  The  resilient  prop- 
erties  of  the  cover  196  shown  in  Figure  16  bias  the 
cover  edge  portions  1  54  outward  so  that  the  cover 
edge  portions  154  remain  below  the  lower  cover  tab 
surface  portions  160.  Cover  raised  portions  220  are 

25  provided  in  cover  1  96.  The  cover  raised  portions  220 
of  the  cover  1  96  are  higher  than  the  cover  edge  por- 
tions  1  54,  as  shown  in  Figure  16.  Opposing  forces  ap- 
plied  to  the  cover  portions  154  acting  parallel  to  the 
upper  surface  portion  1  26  will  cause  the  cover  raised 

30  portions  220  to  bow  upwards  away  from  the  upper 
surface  portion  1  26.  Because  the  cover  raised  por- 
tions  bow  upwards  as  the  forces  are  applied,  the  cov- 
er  edge  portions  1  54  move  inward,  allowing  the  cover 
196  to  be  mounted  to  the  carrier  side  members  156 

35  by  lowering  the  cover  196  while  the  forces  are  being 
applied.  After  the  forces  are  removed,  the  cover  edge 
portions  154  are  biased  back  to  their  original  outward 
location  with  a  portion  below  each  of  the  lower  cover 
tab  surface  portions  160  of  the  cover  tabs  158.  To  re- 

40  move  the  cover  196,  forces  are  applied  to  move  the 
cover  edge  portions  154  inward  again  and  then  the 
cover  196  is  lifted  upward. 

Figure  16  shows  the  carrier  body  118  with  the 
component  112  having  a  body  portion  114  restrained 

45  in  an  area  defined  by  the  component  supporting  sur- 
face  122,  the  locator  ridges  124,  and  the  cover  con- 
tact  portion  222.  In  this  position,  the  component  body 
portion  114  and  the  fragile  extending  leads  116  are 
protected  from  damage  during  handling.  Further- 

so  more,  during  mounting  and  dismounting  of  the  cover 
1  96,  the  cover  never  contacts  the  leads  of  the  com- 
ponent.  The  locator  ridges  124  are  positioned  on  the 
bottom  member  120  to  locate  a  specific  component 
body  portion.  The  carrier  body  118  shown  in  Figures 

55  1  3-16  is  designed  to  hold  a  plastic  quad  flat  pack  elec- 
tronic  surface  mount  component.  Improper  position- 
ing  of  the  locator  ridges,  such  as  positioning  the  ridg- 
es  too  close  together  or  too  far  apart,  will  prevent  the 
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component  from  resting  completely  on  the  compo- 
nent  supporting  surface  122. 

It  is  to  be  appreciated  that  various  other  compo- 
nents  can  be  restrained  in  the  carrier  body  118  other 
than  the  component  112  shown  in  Figure  16.  For  ex- 
ample,  components  with  J-leads  may  be  used  in 
place  of  component  112.  In  that  case,  the  J-lead  com- 
ponent  may  be  mounted  in  one  of  two  orientations  de- 
pending  upon  whether  or  not  it  is  permissible  to  con- 
tact  the  leads  with  the  locator  ridges  124.  These  two 
orientations  are  commonly  referred  to  as  live-bug  and 
dead-bug.  In  addition,  other  components  with  or  with- 
out  extending  leads  may  be  restrained  with  the  carrier 
body  110  by  the  restraint  structure. 

In  bulk  handling  situations  where  several  carriers 
110  have  fixed  positions  adjacent  to  each  other  in  a 
line,  several  covers  196  may  be  joined  together  in  a 
single  continuous  cover  tape  to  be  used  to  simultane- 
ously  restrain  several  components  placed  one  per 
carrier.  It  is  to  be  appreciated  that  the  cover  1  96  in  the 
present  embodiment  may  be  formed  similarly  to  cov- 
er  96  illustrated  in  Figure  11.  In  the  case  of  a  contin- 
uous  cover  196,  the  same  cross-sectional  area,  illu- 
strated  in  Figure  16,  occurs  throughout  the  cover  196. 
The  continuous  cover  196  can  be  mounted  to  and  re- 
moved  from  multiple  carriers  110  arranged  in  a  line 
either  simultaneously  or  successively  by  the  applica- 
tion  of  opposing  forces  acting  parallel  to  the  compo- 
nent  supporting  surfaces  122  of  the  carriers.  Be- 
cause  the  cover  edge  portions  1  54  have  the  same 
shape,  alignment  of  the  cover  tape  196  and  carriers 
110  arranged  in  a  line  is  not  critical.  With  the  cover 
196  having  the  same  cross-sectional  shape,  an  infin- 
ite  number  of  lengthwise  alignments  are  possible. 

Figures  1  7  and  1  8  show  a  seventh  preferred  em- 
bodiment  of  a  carrier  according  to  the  principles  of  the 
present  invention.  The  carrier  shown  in  Figures  17 
and  18  is  similar  to  the  carrier  110  of  Figures  13-16 
except  that  it  is  designed  for  holding  rectangular  com- 
ponents.  The  carrier  shown  in  Figures  17  and  18  has 
elongated  side  members  1  56'  on  opposite  sides  of  the 
upper  component  supporting  surface  122'.  Each  of 
the  side  members  156'  have  two  gripper  cover  tabs, 
or  gripper  tabs  214.  The  gripper  tabs  214  each  have 
a  lower  gripper  surface  portion  218  extending  out- 
ward  from  the  side  members  156'  as  shown  in  Figure 
18. 

The  seventh  preferred  embodiment  of  the  carrier 
shown  in  Figures  17-18  is  elongated  for  rectangular 
components  with  leads  on  four  sides.  Flat  upper  sur- 
face  portion  1  26'  has  test  access  slots  1  74'  which  run 
parallel  to  the  edges  of  component  supporting  sur- 
face  122'.  The  small  distance  between  these  slots 
and  the  component  supporting  surface  is  the  same 
thickness  as  the  locator  ridges  124  shown  in  Figure 
16.  This  thickness  appears  as  a  retaining  or  locator 
ridge  124'  in  Figure  18.  Figure  18  is  a  cross-sectional 
view  of  the  carrier  shown  in  Figure  17  with  portions  in 

the  background  omitted  for  clarity  purposes.  Figure 
17  illustrates  the  carrier  with  second  improved  spring 
latch  228  for  use  in  restraining  components.  Figure 
1  8  shows  the  carrier  of  Figure  1  8  with  improved  grip- 

5  per  cover  tape  1  96'  and  without  the  spring  latch  228. 
As  shown  in  Figure  18,  flat  upper  surface  portion  126' 
in  this  carrier  contains  supporting  surface  122'  at  a 
slightly  lower  level  with  a  perimeter  shape  to  fit  the 
component  body  perimeter. 

10  A  first  improved  gripper  cover  tape,  or  gripper 
cover  196',  is  shown  in  Figure  18  and  has  a  curled 
portion  1  68  along  the  edge  of  cover  raised  portions 
220'.  The  curled  portion  surrounds  the  gripper  tabs 
214  and  is  engagable  with  lower  gripper  surface  por- 

15  tions  218  of  the  each  of  the  gripper  tabs  214  to  re- 
strain  the  gripper  cover  1  96'  from  upward  movement 
away  from  the  upper  com-  ponent  supporting  surface 
122'.  Gripper  cover  196',  like  cover  196,  may  be  bent 
continuously  from  roll  stock  as  described  above  for 

20  cover  196. 
As  shown  in  Figures  13-16  and  17-18,  the  carrier 

body  side  members  156,  156'  have  both  gripper  cover 
tabs  214,214'  and  cover  tabs  158,158'.  This  permits 
the  different  covers,  such  as  cover  196  and  gripper 

25  cover  196',  to  be  used  interchangeably  with  the  car- 
riers.  In  the  preferred  embodiments,  they  are  con- 
nected  by  lower  cover  boss  surface  216.  The  cover 
tabs  and  the  gripper  cover  tabs  form  the  top  of  cover 
retention  bosses  212,212'  shown  in  Figures  13,  14, 

30  and  17.  As  best  seen  in  Figures  13-16,  each  cover  tab 
158  and  each  gripper  cover  tab  214'  are  both  portions 
of  cover  retention  bosses  212.  The  cover  retention 
bosses  212  are  wider  areas,  preferably  rounded,  at 
the  top  of  opposite  ends  of  each  of  the  side  members 

35  1  56.  Thus,  the  side  members  156  present  a  broader 
top  surface  area  for  stacking  one  component  carrier 
on  top  of  another.  The  side  members  156  are  tall 
enough  to  accommodate  the  height  of  the  component 
body  114,  plus  any  cover  employed,  so  that  carriers 

40  110  may  slide  easily  from  a  stack  without  interference 
from  a  carrier  from  above  or  below. 

The  gripper  cover  196'  shown  in  Figure  18  is  de- 
signed  with  a  rigid  but  resilient  material.  The  cover 
contact  portion  222'  biases  the  gripper  cover  raised 

45  portions  220'  upward  when  the  gripper  cover  curled 
portions  1  68  are  bent  downwards.  Where  several  car- 
riers  have  fixed  positions  adjacent  to  each  other  in  a 
line,  the  gripper  cover  196'  may  be  provided  in  the 
form  of  a  continuous  tape  with  a  cross  section  as 

so  shown  in  Figure  18.  The  edge  engaging  cover  tape 
1  96  engages  the  cover  tabs  1  58  on  an  inward  side  of 
the  cover  retention  bosses  212,  while  gripper  cover 
1  96'  would  engage  gripper  cover  tabs  214  on  the  out- 
ward  side  of  the  cover  retention  bosses  212  of  each 

55  carrier. 
To  mount  the  gripper  cover  196'  to  each  carrier, 

the  tape  is  snapped  simultaneously  or  successively 
over  the  grippertabs  of  each  carrier  in  the  series.  Sim- 
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ilarly,  to  remove  the  gripper  cover  from  the  carriers, 
the  gripper  cover  is  bent  simultaneously  or  succes- 
sively  upward  from  each  carrier  in  the  series.  By 
bending  one  of  the  free  ends  of  the  gripper  cover  196' 
upward,  the  curled  portions  168  on  each  side  of  the 
gripper  cover  196'  will  open  to  snap  over  the  gripper 
tabs  214  to  mount  the  gripper  cover  196'  to  each  of 
the  carrier  bodies  118'.  When  the  curled  portion  168 
snaps  over  the  gripper  tab  214,  the  cover  contact  por- 
tion  222'  resists  the  bending  moments  produced  as 
the  gripper  cover  edge  portions  1  54'  are  held  down  by 
the  curled  portions  168  engaging  the  lower  gripper 
surface  portions  218  of  the  gripper  tabs  214.  This 
helps  to  maintain  contact  between  the  gripper  curled 
portions  and  the  gripper  tabs.  To  remove  the  gripper 
cover  196',  the  curled  portions  168  spread  outward 
as  the  gripper  cover  is  bent  upward  away  from  the 
first  carrier  in  line.  Because  the  curled  portions 
spread  open  as  the  gripper  cover  is  bent  upward,  the 
gripper  cover  engages  and  disengages  from  the  grip- 
per  tabs  without  having  to  awkwardly  pry  the  curled 
portions  outward  away  from  the  gripper  tabs. 

The  gripper  cover  196'  may  be  separated  into  in- 
dividual  covers  for  each  carrier  by  simply  cutting  the 
cover  tape  between  each  carrier  in  a  series  of  carri- 
ers.  Edge  engaging  cover  196  may  be  similarly  cut. 
The  cuts  are  positioned  directly  above  each  slit  89 
shown  in  Figure  24,  and  are  represented  by  dashed 
lines  or  si  its  242.  Slits  242  may  be  made  after  mount- 
ing  cover  196  or  gripper  196'  to  the  carriers. 

Figure  18  shows  the  carrier  body  with  a  gripper 
cover  196'  restraining  the  component  body  portion 
114  in  an  area  defined  by  the  component  supporting 
surface  122',  the  locator  ridges  124',  and  the  gripper 
cover  contact  portion  222'.  In  this  position,  the  com- 
ponent  body  and  the  extending  leads  are  protected 
from  damage  during  handling.  Furthermore,  during 
mounting  and  dismounting  of  the  gripper  cover  196', 
the  gripper  cover  never  contacts  the  leads  116  of  the 
component. 

Lower  cover  boss  surfaces  216  are  best  seen 
from  the  side  in  Figure  14  and  from  the  bottom  in  Fig- 
ure  15.  The  lower  cover  boss  surfaces  216  are  the  up- 
per  most  surfaces  of  generally  rectangular  openings 
in  the  side  members  156  through  which  the  ends  of 
locator  ridges  124  are  visible  (see  Figure  14).  These 
openings  allow  molding  of  the  cover  tabs  158  during 
manufacturing  without  having  to  form  the  difficult  to 
mold  undercuts.  At  the  same  time,  they  are  in  line  with 
edges  of  the  component  112,  allowing  inspection  of 
the  component  leads  116  edgewise  from  outside  of 
the  carrier.  These  openings  also  permit  insertion  of  a 
device  for  pushing  the  cover  edge  portions  154  to- 
gether  to  mount  and  dismount  cover  196. 

As  shown  in  Figures  16  and  18,  the  cover  1  96  and 
gripper  cover  1  96'  have  center  portions  222,222'  con- 
tacting  the  component  body  portion  114  as  the  com- 
ponent  rests  on  the  component  supporting  surface 

1  22,122'  while  the  component  is  restrained.  This  con- 
tact  produces  a  downward  force  acting  to  restrain  the 
component  from  any  upward  movement.  Creep  may 
a  occur  in  the  cover  material  because  of  storage  time 

5  or  temperature,  reducing  the  whole  downforce  of  the 
cover  on  a  component  to  zero.  However,  the  covers 
remain  in  contact  with  the  component  body  and  are 
mounted  to  the  carrier  body  side  members  156,156' 
so  that  as  soon  as  the  component  body  pushes  up 

10  against  the  cover,  it  will  resist  with  downward  force  on 
the  component  body.  Because  the  carrier  body  re- 
strains  the  cover  from  upward  movement,  it  is  not 
necessary  that  the  cover  even  be  designed  to  initially 
maintain  a  hold-down  force  on  the  component.  It  must 

15  merely  be  designed  not  to  allow  the  component  body 
portion  to  leave  the  area  between  the  component 
supporting  surface  122,122',  the  locator  ridges 
124,124',  and  the  cover  contact  portion  222,222'. 

Figures  15,  17,  and  19  shown  improved  spring 
20  latches  230,  228,  and  226  for  use  with  carrier  bodies 

118,118'118".  The  spring  latches  230,  228,  and  226 
each  have  L-shaped  latch  tips  as  described  previous- 
ly  in  the  embodiments  shown  in  Figures  8-10  and  12. 
the  latch  tips  are  represented  generally  as  132  in  Fig- 

25  ures  illustrating  the  improved  embodiments.  For  sim- 
plicity,  operation  of  the  improved  spring  latches  will 
be  discussed  with  reference  to  carrier  110  shown  in 
Figures  13-16.  The  latch  tips  have  top  portions  which 
extend  generally  parallel  to  and  over  a  portion  of  the 

30  component  supporting  surface  122.  Side  portions  of 
the  tips  extend  generally  perpendicularto  and  outside 
of  the  component  supporting  surface  122.  The  latch 
tips  are  movable  between  two  positions,  one  where 
the  top  portions  extend  over  the  component  support- 

35  ing  surface,  called  the  component  restrained  posi- 
tion,  and  a  second  where  they  are  pulled  away  from 
and  parallel  to  the  component  supporting  surface, 
called  the  component  unrestrained  position.  The 
latch  tips  of  each  spring  latch  230,  228,  and  226  ex- 

40  tend  from  an  actuator  cavity  1  36  through  spring  latch 
guide  slots  or  openings  1  38  up  to  the  top  of  the  carrier 
through  the  bottom  member  120.  The  direction  of 
movement  of  the  latch  tips  from  position  one  to  pos- 
ition  two  is  in  the  position  of  the  spring  latch  guide 

45  slots  shown  by  arrows  labelled  "A"  in  the  Figures. 
Referring  to  the  first  improved  spring  latch  230 

shown  in  Figure  15,  the  latch  tips  are  connected  by  a 
latch  actuator  134  which  has  spring  portion  128  that 
resiliently  biases  the  latch  tips  toward  the  first  posi- 

50  tion,  or  component  restrained  position.  A  portion  of 
the  actuator  extends  beyond  the  perimeter  of  the  bot- 
tom  member  120  when  the  spring  latch  is  in  the  com- 
ponent  restrained  position  as  shown  in  Figure  1  5.  The 
spring  latch  230  also  has  actuator  arms  144,144'  gen- 

55  erally  parallel  to  the  component  supporting  surface 
122  and  connecting  the  latch  tips  to  the  end  of  the 
spring  portion  128.  Movement  of  these  actuator  arms 
causes  movement  of  the  latch  tips.  The  spring  latch 

10 



19 EP  0  513  180  B1 20 

230  can  be  bent  from  a  one-piece,  low  cost  wire,  mak- 
ing  the  spring  latch  easy  and  inexpensive  to  manufac- 
ture.  The  spring  latch  230  may  be  formed  from  a  con- 
tinuous  length  of  wire  disposed  on  a  spool  or  main- 
tained  in  a  coil  wherein  the  spring  latch  is  formed  and 
cut  from  the  continuous  length. 

The  bottom  member  120  of  the  carrier  body  118 
has  an  actuator  cavity  136  which  lies  below  the  upper 
surface  portion  126.  Spring  latch  guide  slots  138  ex- 
tend  upward  from  the  actuator  cavity  1  36  to  the  upper 
surface  portion  126.  These  guide  slots  are  located 
near  opposite  corners  of  the  upper  surface  portion 
1  26  outside  the  locator  ridges  1  24  and  inside  the  side 
members  156  as  shown  in  Figure  13. 

As  shown  in  Figure  15  and  described  previously 
for  Figures  1-12,  the  guide  slots  138  are  positioned  so 
that  when  the  latch  tips  are  in  the  component  restrain- 
ed  position,  the  top  portions  of  the  latch  tips  extend 
over  at  least  a  portion  of  the  component  supporting 
surface  122.  When  the  latch  tips  move  toward  the 
component  unrestrained  position,  the  guide  slots  138 
allow  the  top  portions  of  latch  tips  to  be  pushed  away 
from  the  component  supporting  surfaces  in  the  direc- 
tion  indicated  by  arrows  labelled  "A"  in  Figure  15. 

In  the  preferred  embodiment,  the  guide  slots  138 
are  elongate  shaped  and  are  sufficiently  wide  to  allow 
the  latch  tips  to  slide  easily  between  the  component 
restrained  position  and  component  unrestrained  pos- 
ition.  The  guide  slots  also  function  as  a  guide  for  the 
spring  latch  during  movement  of  the  latch  tips.  It  is  to 
be  appreciated  that  the  guide  slots  138  could  have  a 
wide  variety  of  different  shapes  other  than  those  de- 
picted  in  the  Figures. 

The  spring  latch  tips  are  inserted  upward  through 
the  slots  138.  The  latch  actuator  134  remains  below 
in  the  actuator  cavity  136  as  is  shown  in  the  Figures. 
The  spring  latch  is  restrained  from  upward  movement 
by  the  actuator  arms  144  and  144'  engaging  the  up- 
per  surface  146  of  the  actuator  cavity  1  36. 

As  shown  in  Figures  13  through  15,  a  plurality  of 
half  circle-shaped  holes  200  in  the  component  sup- 
porting  surface  122  extend  downward  through  the 
bottom  member  and  into  the  actuator  cavity.  Below 
the  holes  are  a  latch  arm  retention  boss  202  with  a 
semicircular  latch  retention  tab  204.  These  engage 
the  actuator  arms  144,144'  to  retain  the  arms  in  close 
proximity  to  the  upper  surface  146  of  the  actuator 
cavity  136.  The  holes  200  facilitate  manufacturing  of 
the  carrier  without  mold  undercuts  to  form  tabs  204. 

The  actuator  cavity  1  36  also  has  a  latch  actuator 
boss  206  which  extends  downward  from  the  actuator 
cavity  upper  surface  146.  The  side  of  the  actuator 
boss  206  slidably  engages  the  actuator  arm  144  as 
seen  in  Figure  15  to  guide  the  spring  latch  230  as  it 
moves  the  latch  tips  toward  and  away  from  the  com- 
ponent  supporting  surface.  In  the  preferred  embodi- 
ments,  latch  arm  144'  does  not  engage  a  latch  actua- 
tor  boss  and  merely  functions  as  a  link  to  transmit 

movement  from  the  spring  portion  to  the  latch  tip. 
When  the  actuator  arm  144  is  pushed  against  the 
boss  206  by  an  external  force  applied  to  the  latch  ac- 
tuator,  the  latch  tips  move  apart.  The  spring  latch  230, 

5  the  latch  actuating  boss  206,  and  the  guide  slots  138 
together  produce  equal  spread  of  the  latch  tips  de- 
spite  input  to  the  latch  actuator  that  is  not  symmetrical 
to  the  tips. 

Spring  portion  retention  boss  208  acts  as  an  ad- 
10  ditional  guide  surface  for  the  spring  latch  230  to  pro- 

duce  equal  spread  of  latch  tips  as  the  spring  portion 
of  the  actuator  slides  against  the  boss  208.  Spring 
portion  retention  boss  208  with  spring  portion  reten- 
tion  tab  210  engages  the  spring  portion  128  to  retain 

15  the  spring  portion  128  in  close  proximity  to  the  bottom 
member  120.  Hole  201  facilitates  manufacturing  of 
the  carrier  without  mold  undercuts  to  form  tab  210. 

As  described  previously  for  the  spring  latch  30, 
30'  discussed  previously,  the  spring  latch  230  may  be 

20  actuated  by  moving  the  carrier  past  an  actuating  post 
94,194  positioned  on  a  latching  plate  92,192  as  is  il- 
lustrated  in  Figures  12,  21-22,  and  24-25.  It  is  to  be 
noted  that  the  spring  latches  in  Figures  21-22  and  24- 
25  are  in  the  component  unrestrained  position. 

25  As  shown  in  Figure  13  and  15,  test  access  slots 
174  are  provided  to  allow  the  component  to  be  elec- 
trically  tested  without  removing  the  component  from 
the  carrier  body.  The  spring  latch  230  has  a  spring 
portion  128  formed  to  avoid  interference  with  the  test 

30  slots  1  74  while  biasing  the  latch  tips  to  the  component 
restrained  position. 

In  Figure  15,  only  one  spring  latch  230  is  shown. 
In  some  circumstances,  it  may  be  useful  to  provide  a 
second  spring  latch  to  restrain  the  component.  Asec- 

35  ond  spring  latch  could  be  added  by  inserting  the  latch 
tips  of  the  second  spring  latch  up  through  additional 
guide  slots  (not  shown)  provided  at  opposite  corners 
of  the  carrier  body  118.  The  spring  portion  of  the  sec- 
ond  spring  latch  would  lie  in  a  mirror  image  location 

40  along  a  line  vertical  to  the  page  on  the  right  side  of  the 
bottom  member  in  Figure  15  and  would  similarly  ex- 
tend  slightly  past  the  bottom  member.  A  second 
spring  portion  retention  boss  would  also  be  added  in 
mirror  image  location  to  the  first  spring  retention  boss 

45  208. 
A  second  improved  spring  latch  228  is  shown  in 

Figure  17,  with  dotted  lines  indicating  those  portions 
hidden  by  the  carrier.  The  spring  latch  228  is  similar 
to  the  spring  latch  230,  except  it  is  designed  to  be 

so  used  with  the  rectangular  carrier  shown  in  Figures  1  7 
and  18.  The  spring  latch  228  can  replace  the  cover 
196'  shown  in  Figure  18  to  retain  a  component.  The 
latch  tips  1  32  extend  up  through  the  carrier  body  118' 
through  guide  slots  138'.  Alternatively,  both  the 

55  spring  latch  228  and  the  cover  196'  may  be  used  to- 
gether,  with  the  spring  latch  tips  132  fitting  undercov- 
er  raised  portions  220'. 

One  latch  arm  retention  tab  204'  appears  in  Fig- 

11 
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ure  17  at  a  location  further  inward  from  its  adjacent 
corner  than  the  retention  tabs  204  shown  in  Figures 
13  and  15.  The  tab  204'  in  this  position  retains  a  latch 
arm  of  the  spring  latch  228  and  helps  to  deflect  that 
arm  so  that  its  latch  tip  moves  diagonally  outward  as 
indicated  by  the  arrow  labelled  "A"  at  the  upper  right- 
hand  corner  of  Figure  17.  A  second  spring  latch  and 
retention  tabs  may  be  added  to  this  carrier  in  mirror 
image  position  as  previously  described  for  the  carrier 
shown  in  Figure  15. 

Figure  19  shows  an  eighth  preferred  embodiment 
of  a  carrier  having  an  elongated  width  rather  than 
length.  The  carrier  contains  retaining  ridges  224  on 
only  two  sides  of  component  supporting  surface  122" 
since  component  leads  and  tests  access  slots  174" 
extend  on  only  two  sides  of  the  components  retained 
by  this  carrier.  As  in  the  embodiment  shown  in  Figure 
17,  component  supporting  surface  122"  is  slightly 
lower  than  flat  upper  surface  portion  126".  Athird  im- 
proved  spring  latch  226  contains  latch  tips  shaped  as 
in  previous  embodiments,  but  the  latch  tips  1  32  move 
in  directions  of  the  arrows  labelled  "A"  in  Figure  19. 
The  latch  tips  132  extend  up  through  guide  slots  138" 
positioned  on  opposite  sides  of  the  upper  surface  por- 
tion  126". 

Figures  24  and  25  show  individual  carriers  em- 
ployed  for  bulk  handling  in  a  single  row  carrier  sheet 
80.  Figures  24  and  25  are  similar  to  Figure  11  and  12 
described  previously.  In  Figures  11  and  24,  carrier 
sheet  80  has  small  openings  along  side  edges  for  re- 
ceiving  sprockets  of  a  carrier  sheet  handling  appara- 
tus.  However,  Figures  24  and  25  more  clearly  illus- 
trate  the  manner  which  the  covertape  96  can  be  used 
simultaneously  with  a  spring  latch,  such  as  spring 
latch  230.  Figures  24  and  25  also  illustrates  alterna- 
tive  positioning  of  the  spring  latch  230  and  latch  ac- 
tuating  post  194  relative  to  the  carrier  body  18. 

As  shown  in  Figures  14-16  and  18  each  carrier 
body  includes  at  its  perimeter  a  stop  seat  178  de- 
signed  to  extend  generally  parallel  to  and  away  from 
the  bottom  member  and  extending  beyond  the  peri- 
meter  of  the  opening  in  the  carrier  sheet  80.  The  stop 
seat  1  78  supports  the  carrier  on  the  carrier  sheet  dur- 
ing  handling  by  engaging  the  carrier  sheet  edge  as 
the  bottom  member  lowered  into  the  opening  of  the 
carrier  sheet. 

The  bottom  member  120  also  includes  a  plurality 
of  body  tabs  184  as  shown  in  Figures  13  and  15  for 
carrier  110  and  in  the  carrier  in  Figures  1  7  and  1  9.  The 
body  tabs  184  have  a  generally  flat  upper  body  tab 
surface  portion  186  aligned  in  a  plane  generally  par- 
allel  to  and  below  the  stop  seat  178  as  shown  in  Fig- 
ure  14.  The  upper  body  tab  surface  extends  under- 
neath  the  carrier  sheet  beyond  the  perimeter  of  the 
mounting  opening  of  the  carrier  sheet  when  the  car- 
rier  is  placed  into  the  mounting  opening.  The  upper 
body  tab  surface  is  engagable  with  the  carrier  sheet 
so  as  to  restrain  the  carrier  body  from  upward  move- 

ment  away  from  the  carrier  sheet  after  the  carrier 
body  is  inserted  into  the  mounting  opening.  The  inter- 
action  of  the  body  tabs  1  84  from  below  and  the  stop 
seat  1  78  from  above  releasably  locks  the  carrier  body 

5  to  the  carrier  sheet.  As  shown  in  Figures  13  and  15, 
the  body  tab  surface  1  86  is  not  directly  below  the  stop 
seat  178,  allowing  the  carrier  body  118  to  be  manu- 
factured  without  difficult  to  mold  and  design  under- 
cuts. 

10  As  seen  in  Figures  13  and  14,  body  tab  surface 
portions  1  86  are  spaced  between  side  members  1  56 
and  end  members  238.  They  are  lower  than  the  upper 
surface  126  of  bottom  member  120,  thus  providing 
four  additional  openings  at  opposite  ends  of  the  car- 

is  rier.  These  openings  also  allow  edgewise  inspection 
of  component  leads  similar  to  the  openings  in  the  side 
members  156  noted  above  beneath  cover  retention 
bosses. 

As  described  previously,  the  component  body 
20  portion  can  be  restrained  in  the  area  defined  by  the 

component  supporting  surface,  the  locator  ridges, 
and  either  the  cover  contact  portion  of  the  cover  or  the 
latch  tips  of  the  spring  latch.  However,  it  may  also  be 
desirable  in  some  instances  to  employ  both  a  cover 

25  and  a  spring  latch  to  restrain  and  protect  the  compo- 
nent  during  handling.  The  preferred  embodiments  of 
Figures  13-26  show  either  a  cover  (Figures  16,  18)  or 
a  spring  latch  (Figure  15,  17,  19,  22,  25)  or  both  (Fig- 
ures  21  ,  24).  If  both  are  simultaneously  employed, 

30  neither  will  interfere  with  the  other  because  the  spring 
latch  tips  fit  into  the  chamber  or  space  between  the 
cover  and  the  electronic  component  body  provided  by 
the  cover  raised  portions. 

Figure  20  illustrates  a  top  view  of  a  ninth  prefer- 
35  red  embodiment  of  a  carrier  for  use  with  rounded  ob- 

jects.  In  the  carrier  shown  in  Figure  20,  the  locator 
ridges  124"  define  an  irregularly  shaped  perimeter 
for  a  component.  It  is  to  be  appreciated  that  the  loca- 
tor  ridges  can  have  a  variety  of  different  shapes  to  lo- 

40  cate  a  wide  variety  of  different  sized  and  shaped  com- 
ponents.  Figures  21  and  22  show  the  carrier  sheet  80 
of  Figure  11  and  Figure  25,  but  containing  simplified 
carrier  bodies  118'.  Side  members,  end  members, 
and  body  tabs  have  been  eliminated,  leaving  only 

45  modified  cover  retention  bosses  212"  at  the  carrier 
body  perimeter.  The  bottom  surfaces  of  the  side 
members  and  the  end  members  previously  formed  a 
stop  seat  which,  together  with  the  body  tabs,  retained 
the  carrier  by  extending  past  the  edge  of  the  mounting 

so  opening  in  the  carrier  sheet.  Without  these  features, 
the  carrier  body  requires  some  sort  of  other  attach- 
ment  structure  to  attach  or  secure  the  carrier  body  to 
the  carrier  sheet  as,  for  example,  by  adhesive  bond- 
ing.  The  carrier  118'  may  also  be  formed  as  an  integral 

55  partofthecarriersheet,asisshowninFigures21  and 
22.  Carrier  bodies  118'  are  formed  integrally  with  the 
carrier  sheet,  as  carrier  portions.  Scored  lines  may  be 
provided  to  follow  the  outline  of  the  mounting  opening 
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which  may  be  broken  to  permanently  separate  a  car- 
rier  portion  or  carrier  body  118'  from  the  carrier  sheet 
of  retained  components  into  individual  carriers  118' 
with  retained  components. 

The  modified  cover  retention  bosses  212"'  are 
placed  in  the  four  corners  of  the  simplified  carrier 
bodies  118'  and  provide  attachment  points  for  the 
same  edge  engaging  cover  1  96  or  gripper  cover  1  96' 
as  previously  described.  If  the  carrier  body  is  formed 
as  part  of  the  carrier  sheet,  simplified  cover  retention 
bosses  for  use  with  cover  196  and  gripper  196'  may 
be  produced  by  curling  material  upward  and  inward  or 
outward  from  the  rounded  corners  of  the  mounting 
opening  to  form  the  cover  retention  bosses.  Spring 
latch  retention  tabs  may  also  be  formed  as  half  circle 
depressions  in  the  carrier  sheet  material,  with  the 
same  sizes  and  locations  as  previously  illustrated  for 
the  individual  molded  carriers. 

Figure  23  shows  a  carrier  similar  to  the  one 
shown  in  Figure  15,  but  modified  to  employ  an  im- 
proved  modified  spring  latch  230'  with  two  auxiliary 
spring  latches  240  and  240'.  The  carrier  contains  wid- 
ened  spring  latch  guide  slots  1  38"'  at  all  four  corners, 
allowing  four  widened  latch  tips  to  secure  a  compo- 
nent.  Spring  latch  230'  comprises  a  main  spring  latch 
portion  similar  to  spring  latch  230  which  is  joined  to 
auxiliary  spring  latch  240  at  the  upper  left-hand  cor- 
ner,  making  a  double  wide  latch  tip.  The  vertical  por- 
tion  234'  of  the  latch  tip  enters  widened  guide  slot 
138"'.  Spot  welding,  brazing,  or  similar  methods  may 
be  used  to  fasten  the  two  pieces  of  the  wire  together 
to  make  one  tip.  Similarly,  at  the  lower  right-hand  cor- 
ner  of  Figure  23,  the  other  end  of  main  spring  latch 
230'  is  joined  to  auxiliary  spring  latch  240'  to  make  an- 
other  double  wide  latch  tip.  The  other  end  of  auxiliary 
spring  latch  240'  enters  the  guide  slot  at  the  lower  left- 
hand  corner,  where  it  is  partially  hidden  from  view  by 
a  portion  of  the  main  spring  latch  which  is  not  attach- 
ed  to  it.  A  clearer  view  of  an  identical  spring  latch  tip 
is  seen  at  the  upper  right-hand  corner,  where  the  end 
of  auxiliary  spring  latch  240  enters  widened  guide  slot 
1  38"'.  At  this  corner  and  at  the  lower  left-hand  corner 
where  only  one  spring  latch  enters  a  slot,  the  wire  at 
the  tip  is  doubled  over  to  make  a  double  wide  latch  tip 
to  fill  the  slot.  Modified  boss  206'  is  provided  so  as  to 
not  interfere  with  the  auxiliary  spring. 

Figure  26  shows  a  carrier  110  occupying  one  of 
the  matrix  spaces  244  in  a  matrix  arrangement  on  a 
carrier  sheet  250.  A  latch  actuating  post  194  is  adja- 
cent  to  each  space  in  the  matrix  in  a  position  to  slid- 
ably  engage  the  spring  latch  actuator  134.  Actuator 
1  34  extends  from  the  side  of  carrier  110  because 
spring  latch  230  is  in  the  component  restrained  posi- 
tion  as  shown.  In  the  preferred  embodiment,  the  latch 
actuating  posts  194  are  attached  to  a  common  sub- 
plate  248  underneath  the  carrier  sheet.  The  spring 
latches  of  all  carriers  110  placed  in  the  grid  are  simul- 
taneously  moved  to  the  component  unrestrained  pos- 

ition  when  the  subplate  is  moved  to  slide  the  latch  ac- 
tuating  posts  194  forward  in  actuating  post  slots  246 
through  carrier  sheet  250.  The  dash  circles  in  Figure 
26  represent  the  position  of  the  latch  actuating  post 

5  1  94  in  the  component  unrestrained  position.  The  sub- 
plate  may  be  permanently,  slidably  attached  to  a  stiff 
carrier  sheet,  for  example,  a  tray. 

The  invention  is  not  to  be  construed  as  limited  to 
the  specific  embodiment  shown  in  the  drawings  but 

10  is  to  be  limited  only  by  the  broad  general  meanings  of 
the  following  claims. 

Claims 
15 

1.  A  carrier  system  for  use  in  handling  and  protect- 
ing  electronic  components,  which  have  a  body 
portion,  the  carrier  system  including: 

a  first  portion  having  a  plurality  of  compo- 
20  nent  regions,  each  region  receiving  an  electronic 

component;  and 
a  second  portion  including  a  continuous 

cover  of  continuous  cross-section  mountable  to 
said  first  portion  to  at  least  partially  extend  over 

25  each  of  said  plurality  of  regions  to  restrain  an 
electronic  component  in  each  region;  the  carrier 
system  characterized  by: 

said  first  portion  including: 
a  plurality  of  carrier  bodies  (18,  118, 

30  118',  118")  in  an  aligned  arrangement  (80,  250) 
each  carrier  body  having  a  bottom  member  (20, 
120,  120')  with  an  upper  surface  portion  (26,  126, 
126')  defining  a  smaller  component  supporting 
surface  (22,  122,  122',  122"),  said  bottom  mem- 

35  ber  having  a  plurality  of  locator  ridges  (24,  124, 
124',  124",  224)  surrounding  at  least  a  portion  of 
said  component  supporting  surface;  and 

said  second  portion  including  restraining 
means  mountable  to  each  of  said  carrier  bodies 

40  so  as  to  extend  over  at  least  a  portion  of  said  com- 
ponent  supporting  surface  of  each  carrier  body  to 
hold  a  selected  component  body  portion  in  each 
carrier  body  within  a  chamber  defined  by  said 
ridges,  said  supporting  surface  and  said  restrain- 

ts  ing  means,  said  restraining  means  including  said 
continuous  cover  (50,  50',  50",  96,  196,  196')  of 
continuous  cross-section  in  the  alignment  direc- 
tion  and  made  of  resilient  material,  said  cover 
having  a  cover  center  portion  (52,  52',  52",  222, 

so  222')  extending  over  at  least  a  portion  of  said 
component  supporting  surface  of  each  carrier 
body,  said  coverfurther  including  two  cover  edge 
portions  (54,  54',  54",  68,  68",  154,  168)  extend- 
ing  from  said  cover  center  portion; 

55  each  of  said  carrier  bodies  further  having 
at  least  two  opposing  side  members  (56,  156, 
1  56')  protruding  from  said  carrier  body,  said  side 
members  surrounding  at  least  a  portion  of  said 
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upper  surface  portion,  said  side  members  includ- 
ing  mounting  means  for  mounting  said  cover 
edge  portions  to  each  of  said  side  members,  said 
side  members  of  each  carrier  body  being  separat- 
ed  by  spaces  from  side  members  of  adjacent  car- 
rier  bodies. 

6.  A  carrier  system  of  claim  5,  wherein  said  actuator 
cavity  includes  a  latch  actuating  ramp  extending 
downward  having  a  ramp  surface,  said  ramp  sur- 
face  slidably  engaging  at  least  one  of  said  actua- 

tor  arms  as  said  spring  latch  moves  said  latch  tips 
between  said  component  restrained  position  and 
said  component  unrestrained  position. 

5  7.  A  carrier  system  of  claim  5,  further  comprising  ac- 
tuating  means  for  moving  said  spring  latch  be- 
tween  said  component  restrained  position  and 
said  component  unrestrained  position. 

10  8.  A  carrier  system  of  claim  7,  wherein  said  actuat- 
ing  means  includes  a  latching  post  perpendicular 
to  said  bottom  member,  said  latching  post  mov- 
able  relative  to  said  carrier  body,  said  latching 
post  engagable  with  said  latch  actuator  during 

15  relative  movement  of  said  latching  post  and  said 
carrier  body,  said  latching  post  forcibly  moving 
said  spring  latch  to  move  said  latch  tips  between 
said  component  restrained  position  and  said 
component  unrestrained  position  as  said  latching 

20  post  is  moved  relative  to  said  carrier. 

9.  A  carrier  system  of  claim  8,  wherein  a  plurality  of 
said  latching  posts  simultanecusly  engage  latch 
actuators  of  a  plurality  of  said  carriers. 

25 
10.  A  carrier  system  of  claim  4,  wherein  said  cover 

center  portion  includes  a  cover  raised  portion, 
said  cover  raised  portion  defining  a  chamber  for 
receiving  at  least  one  of  said  latch  tips  when  said 

30  latch  tips  are  in  said  component  restrained  posi- 
tion. 

11.  A  carrier  system  of  claim  1,  wherein  said  bottom 
member  includes  a  stop  seat  extending  away 

35  from  said  bottom  member,  and  said  means  for  at- 
taching  said  plurality  of  carrier  bodies  includes  a 
carrier  sheet  having  a  plurality  of  mounting  open- 
ings  therein  each  sized  to  accommodate  one  of 
said  carrier  bodies,  said  stop  seat  being  engaga- 

40  ble  with  an  edge  of  said  carrier  sheet  mounting 
opening  so  as  to  support  said  carrier  body  on  said 
carrier  sheet  during  handling  of  said  carrier  body. 

12.  A  carrier  system  of  claim  11,  wherein  said  bottom 
45  member  includes  a  body  tab  having  an  upper 

body  tab  surface  portion  located  below  said  stop 
seat,  said  upper  body  tab  surface  portion  enga- 
gable  with  said  edge  of  said  carrier  sheet  so  as 
to  restrain  said  carrier  body  from  upward  move- 

so  ment  away  from  said  carrier  sheet  during  han- 
dling  of  said  carrier  body. 

13.  A  carrier  system  of  claim  12,  wherein  said  body 
tab  includes  an  inclined  side  surface  portion  ex- 

55  tending  downward  and  away  from  said  upper 
body  tab  surface  toward  said  bottom  member, 
said  inclined  side  surface  portion  slidably  engag- 
ing  said  carrier  sheet  edge  as  said  carrier  is 

2.  A  carrier  system  of  claim  1,  wherein  said  cover  in- 
cludes  slits  for  separating  said  cover  into  sepa- 
rate  cover  members,  one  for  each  carrier  body.  10 

3.  A  carrier  system  of  claim  1  ,  wherein  each  of  said 
mounting  means  includes  a  curled  portion  on 
each  of  said  cover  edge  portions  and  at  least  one 
gripper  receiving  member  attached  to  each  of  15 
said  side  members  for  engaging  the  curled  por- 
tion  of  said  cover  edge  portion,  wherein  at  least 
one  of  said  side  members  contains  an  opening 
though  said  side  member,  said  opening  being  dis- 
posed  between  said  gripper  receiving  member  20 
and  said  upper  surface  portion,  said  opening  per- 
mitting  viewing  of  the  component  in  said  cham- 
ber. 

4.  A  carrier  system  of  claim  1,  wherein  said  restrain-  25 
ing  means  includes  a  spring  latch  having  two 
latch  tips  and  a  resilient  latch  actuator  connecting 
said  latch  tips,  said  spring  latch  movable  between 
a  component  restrained  position  where  said  latch 
tips  extend  over  at  least  a  portion  of  said  compo-  30 
nent  supporting  surface  and  a  component  unre- 
strained  position  where  said  latch  tips  are  posi- 
tioned  away  from  said  component  supporting 
surface,  said  latch  actuator  resiliently  biasing 
said  latch  tips  from  said  component  unrestrained  35 
position  to  said  component  restrained  position, 
said  bottom  member  including  a  plurality  of  open- 
ings,  said  latch  tips  extending  upward  through 
said  openings,  and  said  spring  latch  including  en- 
gaging  means  for  engaging  said  bottom  member  40 
to  restrain  upward  movement  thereof. 

5.  A  carrier  system  of  claim  4,  wherein  said  latch  ac- 
tuator  includes  a  spring  portion,  and  a  pair  of  ac- 
tuator  arms  extending  from  said  spring  portion  45 
parallel  to  said  upper  surface  portion,  said  bot- 
tom  member  further  including  an  actuator  cavity 
below  said  upper  surface  portion  with  an  upper 
actuator  cavity  surface,  and  said  engaging 
means  including  said  actuator  arms  engaging  50 
said  upper  actuator  cavity  surface  so  as  to  re- 
strain  said  spring  latch  from  upward  movement 
thereof. 
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mounted  in  said  mounting  opening  so  as  to  de- 
flect  said  carrier  sheet  edge  outward  until  said 
carrier  sheet  edge  flexes  back  between  said  up- 
per  body  tab  surface  portion  and  said  stop  seat. 

5 
14.  A  carrier  system  of  claim  11,  wherein  said  carrier 

sheet  includes  an  elongated  slit  between  each  of 
said  mounting  openings  perpendicular  to  a  linear 
direction  formed  by  said  mounting  openings,  said 
slits  being  longer  than  said  mounting  openings,  w 
whereby  carrier  sheet  portions  adjacent  to  said 
slits  bend  as  said  carrier  sheet  is  formed  to  a  cir- 
cular  shape. 

15.  A  carrier  system  for  use  in  handling  and  protect-  15 
ing  an  electronic  component,  the  carrier  system 
including: 

a  carrier  body  having  a  bottom  member 
with  an  upper  component  supporting  surface  and 
a  lower  surface  facing  in  an  opposite  direction  to  20 
the  upper  component  supporting  surface;  and 

a  restraint  apparatus  for  use  in  restraining 
a  component  from  movement  away  from  the 
component  supporting  surface;  the  carrier  sys- 
tem  characterized  by:  25 

said  restraint  apparatus  including  a  spring 
latch  (30,  30',  226,  228,  230)  having: 

a  spring  portion  (28,  28',  128)  in- 
cluding  a  pair  of  actuator  arms  (44,  44',  144, 
144');  and  30 

a  pair  of  latch  tips  (32,  132),  each  of 
said  latch  tips  extending  from  said  actuator  arms 
of  said  spring  portion; 

said  latch  tips  being  movable  between  a 
component  restrained  position  wherein  a  portion  35 
of  said  latch  tips  extend  over  at  least  a  portion  of 
the  upper  component  supporting  surface,  and  a 
component  unrestrained  position  wherein  said 
latch  tips  are  positioned  away  from  the  upper 
component  supporting  surface,  said  spring  por-  40 
tion  resiliently  biasing  said  latch  tips  toward  said 
component  restrained  position; 

said  spring  portion  being  located  adjacent 
the  lower  surface  of  the  bottom  member  and  said 
latch  tips  extending  from  the  lower  surface  to-  45 
ward  the  upper  component  supporting  surface 
through  openings  provided  in  the  bottom  mem- 
ber,  said  spring  portion  being  engagable  with  the 
lower  surface  of  the  bottom  member  to  limit 
transverse  movement  of  said  latch  tips  away  50 
from  the  upper  component  supporting  surface; 

said  latch  tips  cooperating  with  the  upper 
component  surface  of  the  bottom  member  to  re- 
strain  the  component  in  a  chamber  defined  by  the 
upper  component  supporting  surface  of  the  bot-  55 
torn  member  of  the  carrier  body  and  said  latch  tips 
when  said  latch  tips  are  in  said  component  re- 
strained  position,  said  latch  tips  releasing  the 

component  from  said  chamber  when  said  latch 
tips  are  in  said  component  unrestrained  position. 

16.  A  carrier  system  for  use  in  handling  electronic 
components  which  have  a  body  portion,  the  car- 
rier  system  including: 

a  first  portion  having  a  component  region; 
and 

a  second  portion  mountable  to  said  first 
portion  to  at  least  partially  extend  over  said  com- 
ponent  region  to  restrain  a  component  in  said 
component  region;  the  carrier  system  character- 
ized  by: 

said  first  portion  including  a  carrier  body 
(18,  118,  118',  118")  having  a  bottom  member 
(20,  120,  120')  with  an  upper  surface  portion  (26, 
126,  126')  defining  a  smaller  component  support- 
ing  surface  (22,  122,  122',  122"),  said  bottom 
member  having  a  plurality  of  locator  ridges  (24, 
124,  124',  124",  224)  surrounding  at  least  a  por- 
tion  of  said  component  supporting  surface;  and 

said  second  portion  including  restraining 
means  mountable  to  said  carrier  body  so  as  to  ex- 
tend  over  at  least  a  portion  of  said  component 
supporting  surface  to  hold  a  selected  component 
body  portion  within  a  chamber  defined  by  said 
ridges,  said  component  supporting  surface  and 
said  restraining  means,  said  restraining  means 
including  at  least  one  latch  tip  (32,  132)  movable 
in  a  direction  generally  parallel  to  said  component 
supporting  surface  between  a  component  re- 
strained  position  wherein  said  latch  tip  extends 
over  at  least  a  portion  of  said  component  support- 
ing  surface  and  a  component  unrestrained  posi- 
tion  wherein  said  latch  tip  is  positioned  away  from 
said  component  supporting  surface. 

Patentanspruche 

1.  Ein  Tragerssystem  zur  Verwendung  bei  der 
Handhabung  und  dem  Schutzen  elektronischer 
Bauteile,  die  einen  Korperabschnitt  haben,  wobei 
das  Tragersystem  aufweist: 

einen  ersten  Abschnitt  mit  einer  Mehrzahl 
von  Bauteilbereichen,  wobei  jeder  Bereich  ein 
elektronisches  Bauteil  aufnimmt;  und 

einen  zweiten  Abschnitt  mit  einer  durchge- 
henden  Abdeckung  mit  kontinuierlichem  Quer- 
schnitt,  welcher  an  dem  ersten  Abschnitt  befe- 
stigt  werden  kann,  urn  sich  wenigstens  teilweise 
uber  jeden  der  Mehrzahl  von  Bereichen  zu  er- 
strecken,  urn  ein  elektronisches  Bauteil  in  jedem 
Bereich  ruckzuhalten,  wobei  das  Tragersystem 
dadurch  gekennzeichnet  ist,  dali: 

der  erste  Abschnitt  aufweist: 
eine  Mehrzahl  von  Tragerkorpern 

(18,  118,  118',  118")  in  einer  ausgerichteten  An- 
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ordnung  (80,  250),  wobei  jeder  Tragerkorper  ein 
Bodenelement  (20,  120,  120')  miteinem  Oberfla- 
chenabschnitt(26,  126,  126')  hat,  dereine  kleine- 
re  Bauteilstutzflache  (22,  122,  122',  122")  bildet, 
wobei  das  Bodenelement  eine  Mehrzahl  von  La-  5 
gerrippen  (24,  124,  124',  124",  224)  hat,  die  we- 
nigstens  einen  Teil  der  Bauteilstutzflache  umgibt; 
und 

der  zweite  Abschnitt  ein  Ruckhaltemittel 
aufweist,  das  an  jedem  der  Tragerkorper  befe-  10 
stigt  werden  kann,  urn  sich  uber  wenigstens  ei- 
nen  Teil  der  Bauteilstutzflache  jedes  Tragerkor- 
pers  zu  erstrecken,  urn  einen  ausgewahlten  Bau- 
teilkorperabschnitt  in  jedem  Tragerkorper  inner- 
halb  einer  Kammer,  die  durch  die  Rippen,  die  15 
Stutzflache  und  das  Ruckhaltemittel  begrenzt 
wird,  zu  halten,  wobei  das  Ruckhaltemittel  die 
durchgehende  Abdeckung  (50,  50',  50",  96,  196, 
196')  mit  kontinuierlichem  Querschnitt  in  der 
Ausrichtrichtung  aufweist  und  aus  einem  nach-  20 
giebigen  Material  gefertigt  ist,  die  Abdeckung  ei- 
nen  mittleren  Abdeckungsabschnitt(52,  52',  52", 
222,  222'),  der  sich  uber  wenigstens  einen  Teil 
der  Bauteilstutzflache  jedes  Tragerkorpers  er- 
streckt,  aufweist,  und  die  Abdeckung  weiter  zwei  25 
Abdeckungsrandabschnitte  (54,  54'  54",  68,  68", 
154,  168)  aufweist,  die  sich  von  dem  mittleren 
Abdeckungsabschnitt  erstrecken,  und 

jeder  der  Tragerkorper  weiter  wenigstens 
zwei  gegenuberliegende  Seitenelemente  (56,  30 
156,  156')  aufweist,  die  von  dem  Tragerkorper 
vorragen,  die  Seitenelemente  wenigstens  einen 
Teil  des  Oberflachenabschnitts  umgeben,  die 
Seitenelemente  Befestigungsmittel  zum  Befesti- 
gen  der  Abdeckungsrandabschnitte  mit  jedem  35 
der  Seitenelemente  aufweisen,  und  die  Seiten- 
elemente  jedes  Tragerkorpers  durch  Abstande 
von  den  Seitenelementen  benachbarter  Trager- 
korper  getrennt  sind. 

40 
2.  Ein  Tragersystem  nach  Anspruch  1  ,  wobei  die  Ab- 

deckung  Schlitze  zum  Trennen  der  Abdeckung  in 
gesonderte  Abdeckungselemente,  eines  fur  je- 
den  Tragerkorper,  aufweist. 

45 
3.  Ein  Tragersystem  nach  Anspruch  1  ,  wobei  jedes 

der  Befestigungsmittel  einen  gewellten  Abschnitt 
auf  jedem  der  Abdeckungsrandabschnitte  und 
wenigstens  ein  Greifaufnahmeelement,  das  an 
den  Seitenelementen  angebracht  ist,  zum  Ergrei-  50 
fen  des  gewellten  Abschnitts  des  Abdeckungs- 
randabschnitts  aufweist,  wobei  wenigstens  ei- 
nes  der  Seitenelemente  eine  Offnung  durch  das 
Seitenelement  aufweist,  die  zwischen  dem 
Greifaufnahmeelement  und  dem  Oberf  lachenab-  55 
schnitt  angeordnet  ist  und  eine  Ansicht  des  Bau- 
teils  in  der  Kammer  erlaubt. 

4.  Ein  Tragersystem  nach  Anspruch  1,  wobei  das 
Ruckhaltemittel  eine  Federklinke  mit  zwei  Klin- 
kenspitzen  und  einem  nachgiebigen  Klinkenbe- 
tatigungselement,  welches  die  Klinkenspitzen 
verbindet,  aufweist,  wobei  die  Federklinke  zwi- 
schen  einer  das  Bauteil  ruckhaltenden  Position, 
in  der  sich  die  Klinkenspitzen  uber  wenigstens  ei- 
nen  Teil  der  Bauteilstutzflache  erstrecken,  und 
einer  das  Bauteil  freigebenden  Position,  in  der 
die  Klinkenspitzen  weg  von  der  Bauteilstutzfla- 
che  positioniert  sind,  beweglich  ist,  das  Klinken- 
betatigungselement  die  Klinkenspitzen  nachgie- 
big  aus  der  das  Bauteil  freigebenden  Position  in 
die  das  Bauteil  ruckhaltende  Position  vorspannt, 
das  Bodenelement  eine  Mehrzahl  von  Offnungen 
aufweist,  die  Klinkenspitzen  sich  nach  oben 
durch  die  Offnungen  erstrecken  und  die  Feder- 
klinke  Eingreifmittel  zum  Ergreifen  des  Boden- 
elements  aufweist,  urn  dessen  Bewegung  nach 
oben  zu  verhindern. 

5.  Ein  Tragersystem  nach  Anspruch  4,  wobei  das 
Klinkenbetatigungselement  einen  Federab- 
schnitt  und  ein  Paar  von  Betatigungsarmen,  die 
sich  von  dem  Federabschnitt  parallel  zu  dem 
Oberflachenabschnitt  erstrecken,  aufweist,  wo- 
bei  das  Bodenelement  weiter  eine  Betatigungs- 
ausnehmung  unterhalb  des  Oberflachenab- 
schnittes  mit  einer  oberen  Betatigungsausneh- 
mungsflache  aufweist  und  das  Eingriffsmittel  die 
Betatigungsarme,  die  die  obere  Betatigungsaus- 
nehmungsflache  ergreifen,  urn  so  die  Federklin- 
ke  an  einer  Bewegung  nach  oben  zu  hindern,  auf 
weist. 

6.  Ein  Tragersystem  nach  Anspruch  5,  wobei  die 
Betatigungsausnehmung  eine  Klinkenbetati- 
gungsrampe  aufweist,  die  sich  nach  unten  er- 
streckt  und  eine  Rampenflache  hat,  wobei  die 
Rampenf  lache  gleitend  wenigstens  einen  der  Be- 
tatigungsarme  ergreift,  wenn  die  Federklinke  die 
Klinkenspitzen  zwischen  der  das  Bauteil  ruckhal- 
tenden  Position  und  der  das  Bauteil  freigeben- 
den  Position  bewegt. 

7.  Ein  Tragersystem  nach  Anspruch  5,  weiter  mit  ei- 
nem  Betatigungsmittel  zum  Bewegen  der  Feder- 
klinke  zwischen  der  das  Bauteil  ruckhaltenden 
Position  und  der  das  Bauteil  freigebenden  Posi- 
tion. 

8.  Ein  Tragersystem  nach  Anspruch  7,  wobei  das 
Betatigungsmittel  einen  Verriegelungspfosten 
senkrecht  zu  dem  Bodenelement  aufweist,  der 
relativ  zu  dem  Tragerkorper  beweglich  ist  und  mit 
dem  Klinkenbetatigungselement  wahrend  einer 
Relativbewegung  des  Verriegelungspfostens 
und  des  Tragerkorpers  in  Eingriff  gebracht  wer- 
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den  kann,  wobei  der  Verriegelungspfosten  die 
Federklinke  zwangsweise  bewegt,  um  die  Klin- 
kenspitzen  zwischen  der  das  Bauteil  ruckhalten- 
den  Position  und  der  das  Bauteil  freigebenden 
Position  zu  bewegen,  wenn  der  Verriegelungs- 
pfosten  relativ  zu  dem  Trager  bewegt  wird. 

9.  Ein  Tragersystem  nach  Anspruch  8,  wobei  eine 
Mehrzahl  der  Verriegelungspfosten  gleichzeitig 
Klinkenbetatigungselemente  einer  Mehrzahl  der 
Trager  ergreifen. 

10.  Ein  Tragersystem  nach  Anspruch  4,  wobei  der 
mittlere  Abdeckungsabschnitt  einen  erhohten 
Abdeckungsabschnitt  aufweist,  wobei  dererhoh- 
te  Abdeckungsabschnitt  eine  Kammer  zur  Auf- 
nahme  wenigstens  einer  der  Klinkenspitzen 
dann,  wenn  die  Klinkenspitzen  in  der  das  Bauteil 
ruckhaltenden  Position  sind,  bildet. 

11.  Ein  Tragersystem  nach  Anspruch  1,  wobei  das 
Bodenelement  einen  Anschlagsitz  aufweist,  der 
sich  von  dem  Bodenelement  weg  erstreckt  und 
das  Mittel  zum  Anbringen  der  Mehrzahl  von  Tra- 
gerkorpern  ein  Tragerblatt  aufweist,  welches  ei- 
ne  Mehrzahl  von  Befestigungsoffnungen  in  die- 
sen  aufweist,  die  jeweils  eine  Grade  haben,  um 
einen  der  Tragerkorper  aufzunehmen,  wobei  der 
Anschlagsitz  mit  einem  Rand  der  Tragerblattbe- 
festigungsoffnung  in  Eingriff  gebracht  werden 
kann,  um  den  Tragerkorperwahrend  derHandha- 
bung  des  Tragerkorpers  auf  dem  Tragerblatt  zu 
stutzen. 

12.  Ein  Tragersystem  nach  Anspruch  11,  wobei  das 
Bodenelement  einen  Korperzapfen  mit  einem 
oberen  Korperzapfenflachenabschnitt,  der  un- 
terhalb  des  Anschlagsitzes  angeordnet  ist,  hat, 
wobei  der  obere  Korperzapfenflachenabschnitt 
mit  dem  Rand  des  Tragerblattes  in  Eingriff  ge- 
bracht  werden  kann,  um  den  Tragerkorperwah- 
rend  der  Handhabung  des  Tragerkorpers  an  Be- 
wegung  nach  oben  weg  von  dem  Tragerblatt  zu 
hindern. 

13.  Ein  Tragersystem  nach  Anspruch  12,  wobei  der 
Korperzapfen  einen  geneigten  Seitenflachenab- 
schnitt  aufweist,  der  sich  nach  unten  und  weg 
von  der  oberen  Korperzapfenflache  in  Richtung 
auf  das  Bodenelement  erstreckt,  wobei  der  ge- 
neigte  Seitenflachenabschnitt  den  Tragerblatt- 
rand  gleitend  ergreift,  wenn  der  Trager  in  der  Be- 
festigungsoffnung  montiert  wird,  um  so  den  Tra- 
gerblattrand  nach  auften  abzubiegen,  bis  der 
Tragerblattrand  sich  zwischen  dem  oberen  Kor- 
perzapfenflachenabschnitt  und  dem  Anschlag- 
sitz  zuruckbiegt. 

14.  Ein  Tragersystem  nach  Anspruch  11,  wobei  das 
Tragerblatt  einen  langlichen  Schlitz  zwischen  je- 
der  der  Befestigungsoffnungen  senkrecht  zu  ei- 
ner  linearen  Richtung,  die  durch  die  Befesti- 

5  gungsoffnungen  gebildet  wird,  aufweist,  wobei 
die  Schlitze  langer  als  die  Befestigungsoffnun- 
gen  sind,  wodurch  sich  Tragerblattabschnitte  be- 
nachbartden  Schlitzen  biegen,  wenn  das  Trager- 
blatt  kreisformig  geformt  wird. 

10 
15.  Ein  Tragersystem  zur  Verwendung  bei  der  Hand- 

habung  und  dem  Schutzen  eines  elektronischen 
Bauteils,  wobei  das  Tragersystem  aufweist: 

einen  Tragerkorper  mit  einem  Bodenele- 
15  ment  mit  einer  oberen  Bauteilstutzflache  und  ei- 

ner  unteren  Flache,  die  zu  derderoberen  Bauteil- 
stutzflache  gegenuberliegenden  Richtung  weist; 
und 

eine  Ruckhaltevorrichtung  zur  Verwen- 
20  dung  zum  Verhindern  einer  Bewegung  eines 

Bauteils  weg  von  der  Bauteilstutzflache;  dadurch 
gekennzeichnet,  dali 

die  Ruckhaltevorrichtung  eine  Federklin- 
ke  (30,  30',  226,  228,  230)  aufweist,  mit: 

25  einem  Federabschnitt  (28,  28',  128)  ein- 
schlielilich  eines  Paares  von  Betatigungsarmen 
(44,  44',  144,  144');  und 

einem  Paarvon  Klinkenspitzen  (32,  132), 
die  sich  jeweils  von  den  Betatigungsarmen  des 

30  Federabschnitts  erstrecken, 
wobei  die  Klinkenspitzen  zwischen  einer 

das  Bauteil  ruckhaltenden  Position,  in  der  sich 
ein  Abschnitt  der  Klinkenspitzen  uber  wenigstens 
einen  Bereich  der  oberen  Bauteilstutzflache  er- 

35  streckt,  und  einer  das  Bauteil  freigebenden  Posi- 
tion,  in  der  die  Klinkenspitzen  weg  von  der  obe- 
ren  Bauteilstutzflache  positioniert  sind,  beweg- 
lich  sind,  und  der  Federabschnitt  die  Klinkenspit- 
zen  nachgiebig  in  Richtung  auf  die  das  Bauteil 

40  ruckhaltende  Position  vorspannt; 
wobei  der  Federabschnitt  benachbart  der 

unteren  Flache  des  Bodenelemtens  und  den  sich 
von  der  oberen  Flache  in  Richtung  auf  die  obere 
Bauteilstutzflache  durch  Offnungen,  die  in  dem 

45  Bodenelement  vorgesehen  sind,  angeordnet  ist, 
und  der  Federabschnitt  mit  der  unteren  Flache 
des  Bodenelements  in  Eingriff  gebracht  werden 
kann,  um  eine  Querbewegung  der  Klinkenspitzen 
weg  von  der  oberen  Bauteilstutzflache  zu  be- 

50  grenzen;  und 
die  Klinkenspitzen  mit  der  oberen  Bauteil- 

flache  des  Bodenelements  zum  Ruckhalten  des 
Bauteils  in  einer  Kammer,  die  durch  die  obere 
Bauteilstutzflache  des  Bodenelements  des  Tra- 

55  gerkorpers  und  die  Klinkenspitzen  gebildet  wird, 
dann,  wenn  die  Klinkenspitzen  in  der  das  Bauteil 
ruckhaltenden  Position  sind,  zusammenwirken, 
wobei  die  Klinkenspitzen  das  Bauteil  aus  der 
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Kammer  freigeben,  wenn  die  Klinkenspitzen  in 
der  das  Bauteil  freigebenden  Position  ist. 

16.  Ein  Tragersystem  zur  Verwendung  bei  der  Hand- 
habung  elektronischer  Bauteile,  die  einen  Kor- 
perabschnitt  haben,  wobei  das  Tragersystem 
aufweist: 

einen  ersten  Abschnitt  mit  einem  Bauteil- 
bereich;  und 

einen  zweiten  Abschnitt,  der  an  dem  er- 
sten  Abschnitt  befestigt  werden  kann,  um  sich 
wenigstens  teilweise  uber  den  Bauteilbereich  zu 
erstrecken,  um  ein  Bauteil  in  dem  Bauteilbereich 
ruckzuhalten,  wobei  das  Tragersystem  dadurch 
gekennzeichnet  ist,  dali: 

der  erste  Abschnitt  einen  Tragerkorper 
(18,  118,  118',  118"),  der  ein  Bodenelement  (20, 
120,  120')  mit  einem  Oberflachenabschnitt  (26, 
126,  126'),  der  eine  kleinere  Bauteilstutzflache 
(22,  122,  122',  122")  hat,  bildet,  aufweist,  wobei 
das  Bodenelement  eine  Mehrzahl  von  Lagerrip- 
pen  (24,  124,  124',  124",  224)  aufweist,  die  we- 
nigstens  einen  Teil  der  Bauteilstutzflache  umgibt; 
und 

der  zweite  Abschnitt  ein  Ruckhaltemittel 
aufweist,  das  an  dem  Tragerkorper  befestigt  wer- 
den  kann,  um  sich  uber  wenigstens  einen  Teil  der 
Bauteilstutzflache  zu  erstrecken,  um  einen  aus- 
gewahlten  Bauteilkorperabschnitt  innerhalb  ei- 
ner  Kammer,  die  durch  die  Rippen,  die  Bauteil- 
stutzflache  und  das  Ruckhaltemittel  definiert 
wird,  zu  halten,  wobei  das  Ruckhaltemittel  wenig- 
stens  eine  Klinkenspitze  (32,  132)  aufweist,  die  in 
einer  Richtung  im  wesentlichen  parallel  zu  der 
Bauteilstutzflache  zwischen  einer  das  Bauteil 
ruckhaltenden  Position,  in  der  sich  die  Klinken- 
spitze  uber  wenigstens  einen  Teil  der  Bauteil- 
stutzflache  erstreckt,  und  einer  das  Bauteil  frei- 
gebenden  Position,  in  der  die  Klinkenspitze  weg 
von  der  Bauteilstutzflache  positioniert  ist,  be- 
weglich  ist. 

Revendications 

1.  Systeme  de  support  pour  la  manipulation  et  la 
protection  de  composants  electroniques  presen- 
tant  une  partie  formant  corps,  comprenant  : 

une  premiere  partie  ayant  une  pluralite  de 
logements  pour  composants,  chacun  de  ces  lo- 
gements  ayant  ete  etudie  pour  recevoir  un 
composant  electronique  ;  et 

une  seconde  partie  comprenant  un  cou- 
vercle  continu  de  section  transversale  continue 
pouvant  etre  montee  surcette  premiere  partie  de 
maniere  qu'elle  se  prolonge  au  moins  partielle- 
ment  sur  chacun  desdits  logements,  pour  main- 
tenir  un  composant  electronique  a  I'interieur  de 

chacun  de  ces  logements, 
le  systeme  de  support  etant  caracterise  en  ce 
que  : 

ladite  premiere  partie  comprend: 
5  une  pluralite  de  corps  de  support  de 

composant(18,  118,  118',  118")  places  en  aligne- 
ment  (80,  250),  chacun  de  ces  corps  de  support 
de  composant  ayant  unelementformant  fond  (20, 
120,  120')  comportant  une  face  superieure  (26, 

10  126,  126')  qui  definit  une  zone  de  support  de 
composant  de  plus  petite  superficie  (22,  122, 
122',  122"),  cet  element  formant  fond  comportant 
une  pluralite  de  nervures  de  positionnement  (24, 
124,  124',  124",  224)  entourant  au  moins  une  par- 

15  tie  de  cette  zone  de  support  de  composant  ;  et  en 
ce  que 

ladite  seconde  partie  comprend  des 
moyens  de  maintien  en  position  pouvant  etre 
montes  sur  chacun  des  corps  de  support  de 

20  composant  de  maniere  qu'ils  se  prolongent  sur 
au  moins  une  partie  de  la  zone  de  support  de 
composant  dans  chacun  des  corps  de  support  de 
composant,  pour  maintenir  le  corps  d'un  compo- 
sant  donne  dans  un  corps  de  support  donne  a  I'in- 

25  terieur  de  la  zone  def  inie  par  les  nervures  de  po- 
sitionnement,  par  la  zone  de  support  et  par  les- 
dits  moyens  de  maintien  en  position,  ces  der- 
niers  comprenant  leditcouvercle  continu  (50,  50', 
50",  96,  196,  196')  de  section  transversale  conti- 

30  nue  dans  la  direction  de  I'alignement,  fabrique 
dans  un  materiau  elastique,  ce  couvercle  ayant 
une  partie  centrale  de  couvercle  (52,  52',  52", 
222,  222')  qui  se  prolonge  sur  au  moins  une  par- 
tie  de  ladite  zone  de  support  de  composant  de 

35  chaque  corps  de  support  de  composant,  ledit 
couvercle  comprenant  de  plus  deux  parties  for- 
mant  bord  de  couvercle  (54,  54',  54",  68,  68", 
154,  168)  se  prolongeant  a  partir  de  cette  partie 
centrale  de  couvercle, 

40  chacun  desdits  corps  de  support  de  composant 
ayant  en  outre  au  moins  deux  elements  lateraux 
opposes  (56,  156,  156')  qui  se  projettent  a  partir 
dudit  corps  de  support  de  composant,  ces  ele- 
ments  lateraux  entourant  au  moins  une  partie  de 

45  la  face  superieure,  lesdits  elements  lateraux 
comprenant  des  moyens  de  montage  pour  mon- 
ter  les  parties  formant  bords  de  couvercle  sur 
chacun  des  elements  lateraux,  les  elements  late- 
raux  de  chaque  corps  de  support  de  composant 

so  etant  separes  par  des  intervalles  des  elements 
lateraux  des  corps  de  support  de  composant  ad- 
jacents. 

2.  Systeme  de  support  selon  la  revendication  1, 
55  dans  lequel  ledit  couvercle  comporte  des  fentes 

pour  separer  ce  couvercle  en  elements  de  cou- 
vercle  separes,  un  pour  chaque  corps  de  support 
de  composant. 
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Systeme  de  support  selon  la  revendication  1, 
dans  lequel  chacun  desdits  moyens  de  montage 
comporte  une  partie  recourbee  sur  chaque  partie 
formant  bord  de  couvercle  et  au  moins  un  ele- 
ment  d'agrippage  fixe  a  chacun  desdits  elements  5 
lateraux  et  s'engageant  dans  la  partie  recourbee 
du  bord  de  couvercle, 
et  dans  lequel  au  moins  un  desdits  elements  la- 
teraux  contient  une  ouverture  qui  traverse  ledit 
element,  ladite  ouverture  etant  placee  entre  Tele-  10 
ment  d'agrippage  et  la  face  superieure,  ladite  ou- 
verture  permettant  de  voir  le  composant  loge  a 
I'interieur  de  I'espace. 

Systeme  de  support  selon  la  revendication  1,  15 
dans  lequel  les  moyens  de  maintien  en  position 
comportent  une  pince  a  ressort  comportant  deux 
bees  de  pince  et  un  actionneurde  pince  a  ressort 
en  materiau  elastique  qui  relie  les  bees  de  pince 
a  ressort,  la  pince  a  ressort  etant  mobile  entre  20 
une  position  composant  maintenu  dans  laquelle 
les  bees  de  pince  a  ressort  s'etendent  sur  au 
moins  une  partie  de  la  zone  de  support  de 
composant  et  une  position  composant  libere 
dans  laquelle  les  bees  de  pince  a  ressort  en  ques-  25 
tion  sont  degages  de  la  zone  de  support  de 
composant,  I'actionneur  de  pince  a  ressort  obli- 
geant  les  bees  de  pince  a  ressort  a  glisser  de  la 
position  composant  libere  a  la  position  compo- 
sant  maintenu,  I'element  formant  fond  compre-  30 
nant  une  pluralite  d'ouvertures,  les  bees  de  pince 
a  ressort  en  question  s'etendant  vers  le  haut  au 
travers  de  ces  ouvertures,  et  la  pince  a  ressort 
comprenant  un  moyen  d'engagementqui  s'enga- 
ge  sur  I'element  fond  pour  empecher  tout  mouve-  35 
ment  vertical  de  ce  dernier. 

Systeme  de  support  selon  la  revendication  4, 
dans  lequel  I'actionneur  de  pince  a  ressort 
comporte  une  partie  a  ressort  et  deux  bras  d'ac-  40 
tionnementqui  s'allongent  a  partir  de  cette  partie 
en  forme  de  ressort  parallelement  a  la  partie 
constituant  la  face  superieure,  ledit  element  for- 
mant  fond  comprenant  en  outre  une  cavite  d'ac- 
tionneur  situee  en-dessous  de  la  face  superieure  45 
avec  une  face  superieure  de  cavite  d'actionneur, 
et  ledit  moyen  d'engagement  comprenant  lesdits 
bras  d'actionnement  qui  s'engagent  sur  la  face 
superieure  de  cavite  d'actionneur  pour  maintenir 
la  pince  a  ressort  contre  toute  possibility  de  mou-  50 
vement  vers  le  haut. 

Systeme  de  support  selon  la  revendication  5, 
dans  lequel  la  cavite  d'actionneur  comporte  une 
pente  d'actionnement  de  pince  a  ressort  dirigee  55 
vers  le  bas  et  comportant  une  face  en  pente,  la- 
dite  face  en  pente  s'engageant  par  glissement 
surau  moins  un  des  bras  d'actionnement  lorsque 

la  pince  a  ressort  deplace  les  bees  de  pince  a  res- 
sort  entre  la  position  composant  maintenu  et  la 
position  composant  libere. 

7.  Systeme  de  support  selon  la  revendication  5, 
comprenant  en  outre  un  moyen  d'actionnement 
pour  deplacer  la  pince  a  ressort  en  question  entre 
la  position  composant  maintenu  et  la  position 
composant  libere. 

8.  Systeme  de  support  selon  la  revendication  7, 
dans  lequel  ledit  moyen  d'actionnement  compor- 
te  un  teton  d'enclenchement  perpendiculaire  au- 
dit  element  formant  fond,  ledit  teton  d'enclenche- 
ment  pouvant  se  deplacer  par  rapport  au  corps  de 
support  de  composant,  ledit  teton  d'enclenche- 
ment  pouvant  s'engager  sur  I'actionneur  de  pince 
a  ressort  pendant  le  mouvement  relatif  du  teton 
d'enclenchement  par  rapport  au  corps  de  support 
de  composant  concerne,  ledit  teton  d'enclenche- 
ment  entraTnant  la  pince  a  ressort  pour  deplacer 
les  bees  de  pince  a  ressort  entre  la  position 
composant  maintenu  et  la  position  composant  li- 
bere. 

9.  Systeme  de  support  selon  la  revendication  8, 
dans  lequel  une  pluralite  de  tetons  d'enclenche- 
ment  s'engagent  simultanement  sur  les  action- 
neurs  de  pince  a  ressort  d'une  pluralite  de  sup- 
ports  de  composants. 

10.  Systeme  de  support  selon  la  revendication  4, 
dans  lequel  la  partie  centrale  du  couvercle 
comporte  une  partie  surelevee  de  couvercle,  cet- 
te  partie  surelevee  de  couvercle  definissant  un 
espace  pour  recevoir  au  moins  un  des  bees  de 
pince  a  ressort  lorsque  les  bees  de  pince  a  res- 
sort  en  question  sont  en  position  composant 
maintenu. 

11.  Systeme  de  support  selon  la  revendication  1, 
dans  lequel  I'element  formant  fond  comporte  un 
siege  d'arret  qui  se  projette  de  I'element  formant 
fond,  et  dans  lequel  le  moyen  d'attache  de  la  plu- 
ralite  de  corps  de  support  comporte  une  feuille  de 
support  qui  comporte  une  pluralite  d'ouvertures 
de  montage  dont  les  dimensions  sont  etudiees 
pour  permettre  le  passage  d'un  corps  de  support 
de  composant  dans  chaque  ouverture,  ledit  siege 
d'arret  pouvant  s'engager  sur  un  bord  de  I'ouver- 
ture  de  montage  de  cette  feuille  pour  supporter 
le  corps  de  support  de  composant  sur  la  feuille  de 
support  pendant  la  manipulation  de  ce  corps  de 
support  de  composant. 

12.  Systeme  de  support  selon  la  revendication  11, 
dans  lequel  I'element  formant  fond  comporte  une 
languette  comportant  une  face  superieure  de  lan- 
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guette  situee  en-dessous  du  siege  d'arret,  la  par- 
tie  constituant  la  face  superieure  de  languette 
s'engageant  dans  le  rebord  de  la  feuille  de  sup- 
port  pour  empecher  tout  mouvement  vers  le  haut 
du  corps  de  support  de  composant  par  rapport  a 
la  feuille  de  support  pendant  la  manipulation  du 
corps  de  support  de  composant  concerne. 

13.  Systeme  de  support  selon  la  revendication  12, 
dans  lequel  la  languette  comporte  une  face  late- 
rale  inclinee  et  dirigee  vers  le  bas  et  qui  s'ecarte 
de  la  face  superieure  de  la  languette  vers  I'ele- 
ment  formant  fond,  cette  face  inclinee  s'enga- 
geant  par  glissement  dans  le  bord  de  la  feuille  de 
support  lorsque  le  support  est  monte  a  I'interieur 
de  I'ouverture  de  montage  de  facon  que  le  bord 
de  la  feuille  de  support  soit  detourne  vers  I'exte- 
rieur  jusqu'a  ce  qu'il  se  recourbe  entre  la  face  su- 
perieure  de  languette  et  le  siege  d'arret. 

14.  Systeme  de  support  selon  la  revendication  11, 
dans  lequel  la  feuille  de  support  comporte  une 
fente  allongee  entre  chaque  ouverture  de  monta- 
ge  perpendiculaire  a  une  direction  lineaire  for- 
mee  par  ces  ouvertures  de  montage,  ces  fentes 
etant  plus  longues  que  les  ouvertures  de  monta- 
ge,  de  facon  que  les  parties  de  feuille  de  support 
adjacentes  a  ces  fentes  se  plient  lorsqu'on  donne 
une  forme  cylindrique  a  la  feuille  support  en 
question. 

15.  Systeme  de  support  utilise  pour  la  manipulation 
et  la  protection  d'un  composant  electronique, 
comprenant  : 

un  corps  de  support  de  composant  ayant 
un  element  formant  fond  avec  une  face  superieu- 
re  de  support  de  composant  et  une  face  inferieure 
qui  fait  face  en  direction  opposee  a  la  face  de  sup- 
port  superieure  de  composant;  et 

un  dispositif  de  maintien  en  position  utilise 
pour  maintenir  en  position  un  composant  et  I'em- 
pecher  de  s'ecarter  de  la  face  de  support  de 
composant  ; 
ce  systeme  de  support  etant  caracterise  en  ce 
que  : 

le  dispositif  de  maintien  en  position 
comprend  une  pince  a  ressort  (30,  30',  226,  228, 
230)  comprenant  ; 

une  partie  ressort  (28,  28',  128)  qui 
comprend  deux  bras  d'actionnement  (44,  44', 
144,  144');  et 

deux  bees  de  pince  a  ressort  (32, 
132),  chacun  de  ces  bees  de  pince  a  ressort 
s'etendant  a  partir  de  chacun  de  ces  bras  d'ac- 
tionnement  de  la  partie  ressort; 
lesdits  bees  de  pince  a  ressort  pouvant  se  depla- 
cerentre  une  position  composant  maintenu,  dans 
laquelle  une  partie  des  bees  de  pince  a  ressort 

s'etend  sur  au  moins  une  partie  de  la  face  de  sup- 
port  de  composant,  et  une  position  composant  li- 
bere  dans  laquelle  ces  bees  de  pince  ressort  sont 
places  en  retrait  de  la  face  superieure  de  support 

5  de  composant,  la  partie  ressort  obligeant  de  ma- 
niere  elastique  les  bees  de  pince  a  ressort  a  se 
placer  en  position  composant  maintenu  ; 
cette  partie  ressort  occupant  une  position  adja- 
cente  a  la  face  inferieure  de  I'element  formant 

10  fond  et  les  bees  de  pince  a  ressort  en  question  se 
projetant  de  la  face  inferieure  vers  la  face  supe- 
rieure  de  support  de  composant  au  travers  d'ou- 
vertures  pratiquees  dans  I'element  formant  fond, 
la  partie  ressort  pouvant  s'engager  sur  la  face  in- 

15  ferieure  de  I'element  formant  fond  pour  limiter  le 
mouvement  d'ecartement  lateral  des  bees  de  pin- 
ce  a  ressort  par  rapport  a  la  face  superieure  de 
support  de  composant  ; 
lesdits  bees  de  pince  a  ressort  cooperant  avec  la 

20  face  superieure  de  support  de  composant  de 
I'element  formant  fond  pour  maintenir  le  compo- 
sant  dans  un  espace  def  ini  par  la  face  superieure 
de  support  de  composant  de  I'element  formant 
fond  du  corps  de  support  de  composant  et  les 

25  bees  de  pince  a  ressort  lorsque  ces  bees  de  pince 
a  ressort  sont  en  position  composant  maintenu, 
lesdits  bees  de  pince  a  ressort  liberant  le  compo- 
sant  a  I'interieur  de  I'espace  dans  lequel  il  est 
loge  lorsque  les  bees  de  pince  a  ressort  sont  en 

30  position  composant  libere. 

16.  Systeme  de  support  utilise  pour  manipuler  les 
composants  electroniques  qui  ont  une  partie  en 
forme  de  corps  le  systeme  de  support  compor- 

35  tant  : 
une  premiere  partie  ayant  un  espace  de  lo- 

gement  de  composant  ;  et 
une  seconde  partie  montable  sur  cette 

premiere  partie  pourqu'elle  se  prolonge  au  moins 
40  partiellement  sur  I'espace  de  logement  du 

composant  pour  maintenir  le  composant  a  I'inte- 
rieur  de  I'espace  de  logement  de  composant  ; 
ce  systeme  de  support  etant  caracterise  en  ce 
que  : 

45  la  premiere  partie  comprend  un  corps  de 
support  (18,  118,  118',  118")  ayant  un  element 
formant  fond  (20,  120,  120')  avec  une  partie 
constitute  par  la  face  superieure  de  support  de 
composant  (26,  126,  126')  definissant  une  zone 

so  de  support  de  composant  de  plus  faible  dimen- 
sion  (22,  122,  122',  122"),  I'element  formant  fond 
ayant  une  pluralite  de  nervures  de  positionne- 
ment  (24,  124,  124',  124",  224)  entourant  au 
moins  une  partie  de  la  zone  de  support  de 

55  composant  ;  et  en  ce  que 
ladite  seconde  partie  comprend  un  moyen 

de  maintien  en  position  montable  sur  le  corps  de 
support  et  s'allongeant  sur  au  moins  une  partie 
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de  ladite  face  superieure  de  support  pour  main- 
tenir  une  partie  du  corps  d'un  composant  donne 
a  I'interieur  d'un  espace  de  logement  defini  par 
ces  nervures  de  positionnement,  cette  zone  de 
support  de  composant  et  ce  moyen  de  maintien  5 
en  position  de  composant  comportant  au  moins 
un  bee  de  pince  a  ressort  (32,  1  32)  qui  peut  se  de- 
placer  dans  une  direction  generale  parallele  a  la 
zone  de  support  de  composant  entre  une  position 
composant  maintenu  a  laquelle  le  bee  de  pince  a  10 
ressort  s'etend  sur  au  moins  une  partie  de  la  zone 
de  support  de  composant  et  une  position  compo- 
sant  libere  a  laquelle  le  bee  de  pince  a  ressort  est 
ecarte  de  la  zone  de  support  de  composant. 
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