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(54)  Electronic  device  comprising  a  printed  board  and  a  receptacle  connector  with  a  center  
contact  connected  to  the  board 

(57)  An  electronic  device  with  a  receptacle  connec- 
tor,  including  a  frame  member  (1  )  provided  with  a  shell; 
a  printed  board  (3)  with  a  solder  land  (3a);  and  a  center 
contact  (26)  with  a  tabular  contact  terminal.  A  through 
hole  (Ic)  is  formed  in  the  shell  so  as  to  extend  through 
the  frame  member,  and  the  printed  board  is  disposed 
within  the  frame  member.  The  center  contact  is  press- 
fitted  to  the  through  hole  in  order  to  make  the  contact 

terminal  protrude  within  the  frame  member  such  that  the 
tabular  surface  of  the  contact  terminal  is  positioned  sub- 
stantially  perpendicular  to  the  solder  land.  When  the 
contact  terminal  of  the  center  contact  of  the  receptacle 
connector  is  soldered  onto  the  printed  board,  in  order  to 
widen  the  soldering  area,  it  is  desirable  that  the  land  sur- 
face  of  the  solder  land  and  the  opposing  tabular  surface 
be  set  perpendicular  to  each  other. 
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Description 

The  present  invention  relates  to  an  electronic  de- 
vice  with  a  receptacle  connector,  which  is  suitable  for 
use  in,  for  example,  a  satellite  reception  down  converter,  s 

Fig.  5  is  a  perspective  view  of  the  main  portion  of  a 
conventional  electronic  device  with  receptacle  connec- 
tors.  Fig.  6  is  an  exploded  perspective  view  of  the  main 
portion  of  the  receptacle  connectors  of  the  conventional 
electronic  device.  10 

The  frame  member  10  of  the  electronic  device, 
shown  in  Figs.  5  and  6,  is  formed  by  die  casting  a  me- 
tallic  material  into  a  rectangular  or  box-like  shape.  The 
frame  member  1  0  has  a  bottom  wall  1  0a,  side  walls  1  0b 
extending  upward  from  the  four  sides  of  the  bottom  wall  15 
10a,  with  a  plurality  of  cylindrical  holder  10c  being  inte- 
grally  formed  with  one  of  the  side  walls  1  0b.  The  inside 
wall  of  each  holder  1  0c  has  a  tapped  hole  1  0d  extending 
through  the  frame  member  10. 

The  printed  board  12  is  rectangular  in  shape,  and  20 
has  placed  on  the  front  and  back  surfaces  thereof  an 
electronic  part  (not  shown),  such  as  an  integrated  cir- 
cuit,  a  coil,  or  a  chip.  Two  solder  lands  1  2a,  for  example, 
are  formed  on  one  of  the  ends  of  the  printed  board  12. 
The  printed  board  1  2  is  provided  at  a  predetermined  lo-  25 
cation  within  the  frame  member  10  by,  for  example,  us- 
ing  a  screw  or  a  solder  (neither  of  which  is  shown). 

The  solder  lands  12a  of  the  printed  board  12  pro- 
vided  within  the  frame  member  10  are  provided  at  the 
locations  on  the  printed  board  12  opposing  the  tapped  30 
holes  10d  of  the  holders  10c. 

Each  receptacle  connector  1  1  includes  a  cylindrical, 
metallic  shell  1  1  a,  and  a  tabular,  metallic  center  contact 
11c,  which  is  provided  in  its  associated  shell  11a  such 
that  part  of  each  center  contact  11c  extends  exteriorly  35 
from  one  end  of  its  associated  shell  11a. 

Each  shell  11a  has  threaded  portions  11  d  and  11e, 
formed  along  the  outer  peripheral  surface  thereof,  and 
a  hexagonal  flange  11b,  formed  at  the  center  portion  of 
the  threaded  outer  peripheral  surface.  40 

Although  not  shown  in  the  figures,  contact  terminals 
are  formed  in  their  corresponding  shells  1  1  a  so  as  to  be 
integral  with  the  center  contacts  11c.  These  contact  ter- 
minals  are  formed  so  that  they  can  be  connected  with 
center  contacts  of  a  plug  connector  (not  shown).  45 

The  threaded  portions  1  1  d  of  the  receptacle  con- 
nectors  11  are  screwed  into  the  tapped  holes  10d  of  their 
corresponding  holders  10c  such  that  such  that  the  re- 
spective  flanges  11b  contact  with  the  top  surfaces  of 
their  corresponding  holders  10c.  When  the  threaded  so 
portions  1  1  d  are  being  screwed  into  their  corresponding 
tapped  holes  10d,  their  corresponding  center  contacts 
11c  are  also  screwed  into  the  tapped  holes  10d.  With 
the  threaded  portions  1  1  d  screwed  into  the  tapped  holes 
10d,  the  center  contacts  11c  of  the  receptacle  connec-  55 
tors  1  1  protrude  into  the  frame  member  1  0  so  as  to  op- 
pose  their  corresponding  solder  lands  1  2a  on  the  printed 
board  12. 
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The  solder  lands  12a  on  the  printed  board  12  and 
the  corresponding  center  contacts  11c  of  their  corre- 
sponding  receptacle  connectors  11  are  connected  to- 
gether  by  using  a  solder  (not  shown)  or  the  like. 

In  the  conventional  electronic  device,  however,  af- 
fixing  of  the  receptacle  connectors  11  to  the  frame  mem- 
ber  10  requires  screwing  of  the  threaded  portions  11  d 
of  the  shells  1  1  a  of  the  receptacle  connectors  1  1  into  the 
tapped  holes  1  0d  of  the  holders  1  0c,  which  screwing  re- 
quires  time  to  complete. 

When  the  tabular  center  contacts  11c  of  the  recep- 
tacle  connectors  11  are  soldered  onto  the  printed  board 
1  2,  a  large  area  is  required  for  the  soldering.  Therefore, 
it  is  desirable  that  the  solder  surfaces  of  the  solder  lands 
1  2a  and  the  opposing  tabular  surfaces  of  the  center  con- 
tacts  1  1  c  be  set  perpendicular  to  each  other.  In  this  case, 
however,  since  the  receptacle  connectors  1  1  are  affixed 
to  the  frame  member  10  by  screwing  the  threaded  por- 
tions  1  1  d  into  the  holders  1  0c  of  the  frame  member  1  0, 
each  opposing  tabular  surface  may  become  tilted  with 
respect  to  the  land  surface  of  its  associated  solder  land 
1  2a,  depending  on  the  screwing  positions  of  the  thread- 
ed  portions  1  1  d. 

When  an  opposing  tabular  surface  is  tilted,  the  sol- 
der  does  not  flow  to  the  tilted  portion  of  the  threaded 
portion  1  1  d,  so  that  a  large  area  for  soldering  cannot  be 
provided.  Therefore,  the  solder  land  1  2a  and  the  center 
contact  1  1  c  cannot  be  sufficiently  soldered  together,  and 
time  is  required  for  completing  the  soldering. 

To  overcome  the  above-described  problems,  it  is  an 
object  of  the  present  invention  to  provide  an  electronic 
device  with  a  receptacle  connector,  which  is  cheap  to 
produce,  and  has  a  short  soldering  time  and  a  large  sol- 
dering  area. 

To  this  end,  according  to  the  present  invention, 
there  is  provided  an  electronic  device  with  a  receptacle 
connector,  comprising: 

a  frame  member  formed  by  die  casting,  the  frame 
member  having  a  shell  of  the  receptacle  connector 
integrally  formed  therewith; 
a  center  contact  retained  by  an  insulation  capable 
of  being  very  firmly  inserted  into  the  shell,  the  center 
contact  having  a  tabular  contact  terminal;  and 
a  printed  board  placed  within  the  frame  member,  the 
printed  board  having  a  connecting  land; 
wherein  the  contact  terminal  is  disposed  substan- 
tially  perpendicular  to  the  connecting  land  of  the 
printed  board  in  a  widthwise  direction  of  the  tabular 
contact  terminal. 

Although  not  exclusive,  the  electronic  device  with  a 
receptacle  connector  may  further  comprise  a  position- 
ing  portion,  provided  at  the  insulating  member,  for  re- 
stricting  the  amount  of  insertion  and  rotational  angle  with 
respect  to  the  shell,  and  a  retainer  portion  provided  at 
the  shell  in  correspondence  with  the  positioning  portion 
provided  at  the  insulation. 
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Embodiments  of  the  invention  will  now  be  de- 
scribed,  by  way  of  example  only,  with  reference  to  the 
accompanying  drawings,  in  which: 

Fig.  1  is  an  exploded  perspective  view  of  the  main 
portion  of  an  electronic  device  in  accordance  with  the 
present  invention. 

Fig.  2  is  an  exploded  view  of  the  main  portion  of  the 
receptacle  connectors  of  the  electronic  device  in  ac- 
cordance  with  the  present  invention. 

Fig.  3  is  a  sectional  view  of  the  electronic  device 
taken  along  line  3-3  of  Fig.  1  . 

Fig.  4  is  a  sectional  view  of  the  main  portion  of  the 
receptacle  connector  of  the  electronic  device  in  accord- 
ance  with  the  present  invention. 

Fig.  5  is  a  perspective  view  of  the  main  portion  of  a 
conventional  electronic  device. 

Fig.  6  is  an  exploded  perspective  view  of  the  main 
portion  of  the  receptacle  connectors  of  the  conventional 
electronic  device. 

Figs.  1  to  4  are  views  showing  the  electronic  device 
of  the  present  invention.  Fig.  1  is  an  exploded  perspec- 
tive  view  of  the  main  portion  of  the  electronic  device. 
Fig.  2  is  an  exploded  view  of  the  main  portion  of  the  re- 
ceptacle  connectors.  Fig.  3  is  a  sectional  view  taken 
along  line  3-3  of  Fig.  1  .  Fig.  4  is  a  sectional  view  of  the 
main  portion  of  the  receptacle  connector. 

As  shown  in  Figs.  1  to  4,  the  frame  member  1  of  a 
high-frequency  electronic  device,  formed  by  die-casting 
a  metallic  material  into  a  rectangular  box-like  shape,  has 
a  bottom  wall  1a,  side  walls  1b,  and,  for  example,  two 
cylindrical  shells  1d.  The  side  walls  1b  extend  upward 
from  the  four  peripheral  sides  of  the  bottom  wall  1  a,  and 
the  cylindrical  shells  1d  are  formed  integrally  with  one 
of  the  peripheral  sides  1b,  each  having  a  through  hole 
1  c  at  the  center  thereof  extending  into  the  frame  mem- 
ber  1  and  a  threaded  portion  le  at  one  end  of  the  outer 
peripheral  surface  thereof. 

The  inside  surface  of  each  through  hole  1c  is  an 
oval-shaped  surface  in  cross  section.  Although  not 
shown,  the  oval-shaped  surface  has  a  pair  of  opposing 
flat  surface  portions,  which  are  previously  provided 
above  and  below  each  other  and  substantially  parallel 
to  the  bottom  wall  1a  of  the  frame  member  1  . 

The  printed  board  3  is  rectangular  in  shape,  and  in- 
cludes  an  electronic  part  (not  shown),  such  as  an  inte- 
grated  circuit,  a  coil,  or  a  chip.  The  printed  board  3  has, 
for  example,  two  rectangular  solder  lands  3a  at  one  end 
thereof. 

The  printed  board  3  is  placed  within  the  frame  mem- 
ber  1  ,  by,  for  example,  using  a  screw  or  a  solder  (neither 
of  which  is  shown),  in  such  a  way  as  to  be  positioned 
parallel  to  the  bottom  wall  1a  of  the  frame  member  1. 
The  solder  lands  3a  of  the  printed  board  3,  placed  within 
the  frame  member  1  ,  are  formed  so  as  to  oppose  their 
corresponding  through  holes  1c. 

Conductor  portions  2  each  have  an  insulation  2a, 
formed  by  molding  an  insulation  material,  and  a  tabular 
center  contact  2b,  composed  of  a  metallic  plate.  Each 

center  contact  2b  is  provided  in  its  associated  insulation 
2a,  by  integrally  molding  it  therewith  or  by  incorporating 
it  therein,  such  that  one  end  of  a  contact  terminal  2e  of 
each  center  contact  2b  protrudes  out  from  one  end  of 

5  its  associated  insulation  2a.  Each  contact  terminal  2e  is 
tabular  in  shape.  In  each  insulation  2a,  each  contact  ter- 
minal  2e  is  integrally  formed  with  its  associated  center 
contact  2b.  Each  contact  terminal  2e  is  formed  so  that 
it  can  be  connected  to  a  plug  connector  (not  shown). 

10  Each  insulation  2a  is  oval-shaped  in  cross  section, 
and  includes  a  flat  top  surface  portion  2c  and  an  oppos- 
ing  flat  bottom  surface  portion  2d,  which  are  formed 
above  and  below  and  parallel  to  each  other. 

The  top  and  bottom  surfaces  2c  and  2d  of  the  insu- 
15  lations  2a  are  formed  in  correspondence  with  the  oval- 

shaped,  flat  top  and  bottom  surfaces  of  the  through 
holes  1c.  The  tabular  contact  terminals  2e  are  posi- 
tioned  by  retainer  portions  corresponding  to  the  top  and 
bottom  surfaces  of  their  corresponding  through  holes  1  c 

20  and  positioning  portions  at  the  top  and  bottom  surfaces 
2c  and  2d  of  their  corresponding  insulations  2a.  The  tab- 
ular  surfaces  of  each  of  the  contact  terminals  2e  are  dis- 
posed  perpendicular  to  the  top  and  bottom  surfaces  2c 
and  2d  of  their  corresponding  insulations  2a. 

25  The  insulation  2a  of  each  conductor  portion  2  is 
press-fitted  into  the  through  hole  1c  of  its  associated 
shell  1  d  by  following  the  shape  thereof.  As  shown  in  Fig. 
4,  when  each  insulation  2a  is  press-fitted  into  its  asso- 
ciated  through  hole  1c,  each  contact  terminal  2e  pro- 

30  trudes  into  the  frame  1  ,  and  opposes  its  associated  sol- 
der  land  3a  on  the  printed  board  3  disposed  within  the 
frame  1.  Here,  the  tabular  surface  of  each  contact  ter- 
minal  2e  is  positioned  perpendicular  to  the  land  surface 
of  its  associated  solder  land  3a.  The  solder  lands  3a  on 

35  the  printed  board  3  and  the  contact  terminals  2e  of  the 
conductor  portions  2  are  soldered  together. 

As  can  be  understood  from  the  foregoing  descrip- 
tion,  each  receptacle  connector  comprises  shell  1d  and 
center  contact  2b  of  conductor  portion  2,  wherein  the 

40  conductor  portions  2  are  press-fitted  to  through  holes  1c 
in  corresponding  shells  1d. 

In  other  words,  connection  is  achieved  by  connect- 
ing  a  center  contact  of  a  plug  connector  (not  shown)  to 
contact  terminals  of  the  center  contacts  2b  of  each  re- 

45  ceptacle  connector,  and  engaging  clamping  metal  fit- 
tings  of  the  plug  connector  to  threaded  portions  le  at  the 
outer  peripheral  surfaces  of  the  shells  1d. 

In  the  above-described  embodiment,  although  the 
center  contacts  2b  of  the  conductor  portions  2  and  the 

so  land  surfaces  of  the  solder  lands  3a  on  the  printed  board 
3  disposed  within  the  frame  member  1  were  positioned 
by  using  a  structure  composed  of  the  aforementioned 
oval-shaped  cross-section  insulations  2a,  and  the  top 
and  bottom  surfaces  of  each  of  the  oval-shaped  through 

55  holes  1c,  serving  as  positioning  portions  and  formed 
parallel  to  each  other,  other  structures  may  also  be  used 
for  positioning  them.  For  example,  another  structure 
may  be  used,  in  which  the  insulations  2a  of  the  conduc- 

3 
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tors  2,  which  have  flat  portions  formed  by  cutting  part  of 
the  insulations  2a  or  which  have  a  polygonal  shape, 
serve  as  positioning  sections;  and  through  holes  1c, 
having  retainer  portions,  are  formed  in  correspondence 
with  the  shape  of  the  insulations  2a  serving  as  the  po- 
sitioning  portions.  Obviously,  any  structure  may  used  as 
long  as  the  structure  allows  the  tabular  surfaces  of  the 
contact  terminals  2e  of  the  conductor  portions  2  to  be 
set  perpendicular  to  the  land  surfaces  of  their  corre- 
sponding  solder  lands  3a. 

In  addition,  the  form  of  the  printed  board  3  with  sol- 
der  land  portions  3a  formed  thereon  are  not  limited  to 
the  form  described  in  the  above-described  embodiment, 
so  that  other  forms  may  be  used  in  other  embodiments. 
For  example,  rectangular  cutouts  may  be  formed  in  the 
solder  lands  3a.  The  center  contacts  2b  are  inserted  into 
the  cutouts  such  that  the  tabular  surfaces  of  the  contact 
terminals  2e  are  disposed  perpendicular  to  the  land  sur- 
faces  formed  around  the  cutouts,  followed  by  soldering 
of  the  solder  lands  3a  and  the  contact  terminals  2e. 

Further,  although  in  the  above-described  embodi- 
ment  the  tabular  surfaces  of  the  contact  terminals  2e 
were  positioned  with  respect  to  the  solder  lands  3a  by 
retaining  the  center  contacts  2b  by  the  insulations  2a, 
and  press-fitting  and  engaging  the  insulations  2a  to  and 
with  the  through  holes  1c,  other  methods  may  be  used 
in  other  embodiments. 

For  example,  obviously,  retainer  members,  made  of 
an  insulation  material,  may  be  previously  and  integrally 
formed  (for  example,  by  insert  molding)  with  the  inside 
portions  of  the  through  holes  1  c  in  the  frame  member  1  . 
Here,  slit-shaped  through  holes  are  formed  in  the  center 
of  each  retainer  member  so  that  they  are  perpendicular 
to  the  bottom  wall  1a  of  the  frame  member  1  .  The  tabular 
center  contacts  2b  are  directly  press-fitted  to  their  re- 
spective  through  holes  in  order  to  position  the  tabular 
surfaces  of  the  contact  terminals  2e  perpendicular  to 
their  respective  solder  lands  3a. 

As  can  be  understood  from  the  foregoing  descrip- 
tion,  in  the  electronic  device  of  the  present  invention, 
the  tabular  center  contacts  2b  of  the  receptacle  connec- 
tors  are  positioned  and  press-fitted  to  their  respective 
through  holes  1c,  formed  in  the  shells  1d  formed  inte- 
grally  with  the  frame  member  1,  such  that  the  tabular 
surfaces  of  the  contact  terminals  2e  are  disposed  per- 
pendicular  to  their  respective  solder  lands  3a  on  the 
printed  board  3. 

Therefore,  the  center  contacts  2b  can  be  mounted 
to  the  frame  member  1  in  a  short  time,  since  the  center 
contacts  2b  only  need  to  be  press-fitted  to  the  frame 
member  1  .  In  addition,  since  the  tabular  surfaces  of  the 
center  contacts  2b  can  be  easily  positioned  perpendic- 
ular  to  their  respective  solder  lands  3a  on  the  printed 
board  3,  the  soldering  surface  areas  become  fixed  and 
largest,  allowing  the  soldering  to  be  stably  performed. 

In  addition,  according  to  the  present  invention,  in 
the  electronic  device  with  a  receptacle  connector,  the 
center  contacts  2b  of  the  receptacle  connector  are  pro- 
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vided  in  their  respective  insulations  2a,  made  of  an  in- 
sulating  material,  so  that  the  center  contacts  2b  can  be 
easily  mounted  to  the  frame  member  1  by  just  press- 
fitting  the  insulations  2a  to  their  corresponding  through 

5  holes  1  c  in  the  frame  member  1  .  Therefore,  it  is  possible 
to  produce  an  electronic  device  with  a  receptacle  con- 
nector  at  a  low  cost. 

10  Claims 

1.  An  electronic  device  with  a  receptacle  connector, 
comprising: 

is  a  frame  member  formed  by  die  casting,  said 
frame  member  having  a  shell  of  said  receptacle 
connector  integrally  formed  therewith; 
a  center  contact  retained  by  an  insulation  ca- 
pable  of  being  very  firmly  inserted  into  said 

20  shell,  said  center  contact  having  a  tabular  con- 
tact  terminal;  and 
a  printed  board  placed  within  said  frame  mem- 
ber,  said  printed  board  having  a  connecting 
land; 

25  wherein  said  contact  terminal  is  disposed  sub- 
stantially  perpendicular  to  said  connecting  land 
of  said  printed  board  in  a  widthwise  direction  of 
said  tabular  contact  terminal. 

30  2.  An  electronic  device  with  a  receptacle  connector 
according  to  Claim  1  ,  further  comprising  a  position- 
ing  portion,  provided  at  said  insulating  member,  for 
restricting  the  amount  of  insertion  and  rotational  an- 
gle  with  respect  to  said  shell,  and  a  retainer  portion 

35  provided  at  said  shell  in  correspondence  with  said 
positioning  portion  provided  at  said  insulating  mem- 
ber. 
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