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Description 

1  ■  I§chnical  FipJd 

This  invention  relates  to  coaxial  electrical  connec- 
tors,  and  more  particularly  to  connectors  for  use  in  high 
frequency  applications  where  the  connector  may  not  be 
fully  engaged  properly  such  as  in  quick  connect/discon- 
nect  connectors  and  modular  multiple  connector  as- 
semblies  for  electrically  connecting  two  modules  togeth- 
er  and  simultaneously  making  multiple  coaxial  connec- 
tions. 

2.  Backgjoun_d_Art 

Coaxial  transmission  lines  and  connectors  for  use 
therewith  include  generally  cylindrical  inner  and  outer 
conductors  which  are  axially  aligned  and  separated  by 
a  dielectric  material.  The  dielectric  within  a  cable  is  gen- 
erally  a  flexible  solid  or  foam  which  holds  the  inner  con- 
ductor  in  the  center  of  the  cable  and  permits  the  cable 
to  flex  or  bend  as  required.  The  dielectric  material  within 
a  connector  is  generally  a  combination  of  a  solid  in  one 
region  of  the  connector  to  hold  the  conductors  in  align- 
ment  and  air  in  another  region. 

A  coaxial  transmission  line  or  connector  as  de- 
scribed  above  has  a  characteristic  impedance  deter- 
mined  by  the  outer  diameter  of  the  inner  conductor  (ref- 
erenced  by  a  lower  case  "d"  herein),  the  inner  diameter 
of  the  outer  conductor  (referenced  by  an  upper  case  "D" 
herein)  and  the  dielectric  constant  (referenced  by  the 
Greek  letter  epsilon  "£"  herein)  of  the  material  in  the 
space  between  the  two  conductors  which  forms  the  sig- 
nal  pathway. 

As  is  well-knoun,  the  characteristic  impedance  of  a 
coaxial  transmission  line  is  determined  by  the  formula: 

Z=  138  (G)"1/z  log  (D/d) 
where  Z  is  the  impedance  of  the  line. 

In  order  for  a  connector  to  minimize  signal  disrup- 
tion  as  the  signal  passes  through  the  connector,  it  must 
also  have  a  characteristic  impedance  at  each  point 
along  its  length  which  matches  the  impedance  of  the 
transmission  line  as  set  by  the  formula  above.  An  im- 
pedance  mismatch  causes  severe  signal  disruption, 
particularly  in  high  frequency  applications  above  one  (1  ) 
gigaHertz. 

As  described  above,  a  high  frequency  coaxial  con- 
nector  will  generally  include  at  least  some  portion 
wherein  the  region  between  the  inner  and  outer  conduc- 
tors  is  filled  with  air  and  another  region  wherein  the 
space  between  the  inner  and  outer  conductors  is  filled 
with  an  insulating  dielectric  solid,  such  as  teflon,  to  hold 
the  inner  conductor  in  coaxial  alignment  with  the  outer 
conductor.  The  dielectric  constant  of  the  teflon  is  differ- 
ent  from  that  of  air  which  may  in  turn  be  different  from 
the  insulating  dielectric  material  used  in  the  coaxial  ca- 
ble. 

However,  so  long  as  the  impedance  as  set  forth  by 
the  formula  above  remains  constant,  signal  disruption 
is  minimized.  Within  the  connector,  this  requires  that  the 
dimensions  d  and  D  be  adjusted  relative  to  each  other 

5  at  each  point  where  the  dielectric  constant  changes 
such  that  the  impedance  Z  remains  constant. 

Substantially  all  prior  art  connectors  have  relied  up- 
on  a  butt  joint  between  the  two  halves  of  the  connector, 
i.e.,  between  the  male  plug  and  the  female  plug  at  the 

10  intersection  of  both  the  inner  and  outer  conductors  to 
keep  the  diameters  D  and  d  constant  at  the  transition 
point  from  one  plug  to  the  other.  The  phrase  "butt  joint" 
as  used  herein  refers  to  a  joint  where  two  facing  surfac- 
es,  one  on  the  male  plug  and  one  on  the  female  plug 

is  come  together  when  the  connectors  are  connected  such 
that  there  is  no  gap  between  the  two  surfaces. 

In  such  connectors,  the  dielectric  constant  £  is  also 
generally  the  same  on  both  sides  of  the  transition  point 
from  the  male  to  the  female  plug.  The  required  condition 

20  of  constant  impedance  along  the  length  of  the  engaged 
connector  is  achieved  by  closing  the  gap  between  the 
plugs  sufficiently  that  it  can  be  ignored  at  the  maximum 
frequency  that  the  connector  is  designed  to  operate. 

In  a  typical  coaxial  connector  design,  the  outer  con- 
25  ductor  of  the  female  plug  is  enlarged  at  its  free  end 

(thereby  increasing  D).  This  permits  the  outer  conductor 
of  the  male  plug  to  slide  into  the  enlarged  outer  conduc- 
tor  of  the  female  plug  and  make  a  butt  joint  (and  a  good 
mechanical  and  electrical  connection)  between  the  end 

30  of  the  male  connector  and  the  inside  lip  of  the  outer  con- 
ductor  on  the  female  connector. 

A  similar  arrangement  occurs  at  the  inner  conductor 
where  the  free  end  of  the  inner  conductor  of  the  male 
plug  usually  has  a  reduced  diameter  (decreased  d) 

35  which  fits  into  an  axial  hole  in  the  inner  conductor  of  the 
female  plug. 

For  a  proper  connection  in  such  a  prior  art  connec- 
tor  the  plugs  must  be  fully  seated  and  there  must  be  es- 
sentially  no  gap  at  the  butted  junctions  between  the  in- 

40  ner  and  outer  conductors  of  the  male  and  female  plugs. 
Only  with  the  gap  substantially  closed  can  the  increased 
D  and  decreased  d  of  the  outer  and  inner  connectors  be 
ignored.  In  such  prior  art  connectors,  even  a  relatively 
narrow  gap,  particularly  at  high  frequencies,  can  sub- 

45  stantially  disrupt  the  signal  as  it  passes  through  the  con- 
nector  by  creating  an  impedance  mismatch  at  the  gap 
due  to  the  uncontrolled  variation  of  the  diameters  D  and 
d  in  the  gap  required  by  the  mechanical  design  con- 
straints  of  the  connector. 

so  In  ordertoclosethe  gap  in  a  butted  connector,  many 
high  frequency  connectors  have  relied  upon  screw 
threads  on  one  plug  and  a  threaded  collar  on  the  other 
plug  which  must  be  engaged  and  tightened  to  a  speci- 
fied  torque  to  insure  that  the  gap  between  the  two  con- 

55  nectors  is  reduced  to  a  permissably  small  value. 
Unfortunately,  in  many  applications,  it  is  not  Practi- 

cal  to  obtain  a  torque  wrench  and  fully  seat  each  con- 
nector.  Specific  problems  are  encountered  with  multiple 
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connectors  and  "blind-mate"  or  remotely  located  con- 
nectors  or  where  quick  connect  operation  is  required. 
Where  multiple  connections  must  be  made  simultane- 
ously  one  or  more  of  the  multiple  connectors  may  not 
be  fully  seated  even  though  the  remaining  connectors 
are  properly  positioned. 

"Blind-mate"  connectors  are  connectors  used  at  the 
back  end  of  a  sliding  module,  for  example,  which  makes 
all  the  necessary  connections  as  the  module  slides  into 
place.  Such  connectors  are  often  "remotely  located"  in 
the  sense  that  a  fastener  at  the  front  of  the  module  sets 
the  location  of  the  back  of  the  module  having  one  half 
of  the  connector,  the  other  half  being  positioned  on  the 
frame  in  which  the  module  is  placed.  Accordingly,  the 
locating  mechanism  which  determines  the  depth  of  in- 
sertion  of  one  plug  into  the  other  is  "remotely  located" 
from  the  plugs  themselves.  Manufacturing  tolerance 
variations  or  simple  warps  in  the  mounting  frame  all  di- 
rectly  affect  the  gap  between  the  two  plugs. 

To  resolve  these  difficulties,  coaxial  connector  de- 
signers  have  devised  various  methods  to  minimize  the 
size  of  the  gap.  For  example,  United  States  Patent  No. 
4,426,127  issued  to  Kubota  shows  a  coaxial  connector 
wherein  the  gap  region  between  the  male  and  female 
outer  conductors  as  well  as  the  gap  region  between  the 
male  and  female  inner  conductors  are  filled  by  spring 
members  which  deform  as  the  connection  is  made  to 
minimize  the  size  of  the  gap  between  the  conductors 
over  a  small  range  of  displacement  between  the  two 
plugs. 

However,  this  design  still  uses  a  butted  type  of  con- 
nection  wherein  the  critical  diameters  D  and  d  are  in- 
tended  to  remain  constant  at  the  transition  point  from 
the  male  to  female  plug.  The  spring  mechanism  is  only 
effective  over  a  very  short  distance  of  about  10  to  15 
thousandths  of  an  inch  (0.25  -  0.38  mm).  Unfortunately, 
gaps  in  excess  of  the  range  compensated  by  this  design 
are  quite  common  in  the  multiple  connector  and  modular 
applications  described  above. 

Also  US-A-3  823  304  discloses  a  connector  where- 
in  the  inner  and  outer  conductors  of  the  first  plug  have 
unequal  length  at  the  free  end  and  more  precisely  the 
inner  connector  is  shorter  than  the  outer  but  the  inner 
connector  does  not  projects  beyond  the  outer  connector 
and  the  same  occurs  in  the  second  plug,  consequently 
the  structure  disclosed  in  US-A-3  828  304  has  not  an 
overlapping  region  preventing  the  inner  conductor  of 
one  plug  overlapping  the  outer  conductor  of  the  other 
plug  in  a  region  for  signal  conduction.  Furthermore  this 
connector  of  prior  art  has  a  gap  region  wherein  the  im- 
pedance  is  not  the  same  as  the  impedance  in  the  two 
adjacent  regions  and  the  impedance  is  not  constant 
along  the  connector  when  the  connector  is  only  partially 
engaged. 

Accordingly,  the  present  invention  employs  a  novel 
design  wherein  the  inner  and  outer  conductors  on  the 
male  and  female  plugs  do  not  need  to  "butt"  into  each 
other.  Instead,  the  conductors  are  designed  to  form  an 

overlap  region  between  the  two  plug  halves  which 
roughly  corresponds  to  the  gap  in  a  prior  art  connector, 
the  overlap  region  being  intentionally  designed  so  that 
it  may  form  part  of  the  signal  pathway  and  have  an  im- 

5  pedance  which  matches  the  rest  of  the  connector. 
Accordingly,  the  connector  has  a  constant  imped- 

ance  along  its  entire  length  from  the  moment  its  two 
halves  are  first  electrically  engaged,  and  the  size  of  the 
"gap"  or  overlap  region  may  be  made  as  large  as  desired 

10  without  affecting  the  impedance  of  the  connector. 

Discbsu  re_qf  J  Q  vention 

In  accordance  with  the  present  invention,  a  connec- 
ts  tor  is  provided  having  a  first  plug  for  connection  to  a  mat- 

ing  second  plug.  The  first  plug  as  shown  in  the  drawings 
can  be  considered  the  male  plug  and  the  second  plug 
can  be  considered  to  be  the  female  plug,  however,  due 
to  the  design  of  the  optional  shield  on  the  male  plug 

20  which  makes  a  female-type  connection,  the  terms  first 
and  second  plugs  will  be  used  to  avoid  confusion. 

Each  plug  is  provided  with  an  inner  conductor,  an 
outer  conductor  and  a  dielectric  spacer  therebetween 
and  in  each,  the  inner  and  outer  conductors  are  of  une- 

25  qual  length  at  their  free  end  such  that  one  projects  be- 
yond  the  other.  The  inner  and  outer  conductors  of  the 
first  plug  are  designed  to  mate  with  the  inner  and  outer 
conductors  of  the  second  plug. 

The  plugs  are  designed  such  that  the  longer  inner 
30  conductor  and  the  longer  outer  conductor  from  the  first 

and  second  plugs  overlap  each  other  as  the  connector 
is  first  electrically  connected  and  only  partially  engaged. 
This  defines  an  overlap  region  between  the  inner  con- 
ductor  from  one  plug  and  the  outer  conductor  from  the 

35  other. 
The  inner  and  outer  conductors  are  shaped,  partic- 

ularly  in  their  relative  diameters  d  and  D,  and  the  dielec- 
tric  material  of  the  spacers  is  chosen  such  that  along  the 
axis  of  the  partially  engaged  connector,  particularly  with- 

40  in  the  overlap  region,  the  effective  outer  diameter  of  the 
inner  conductor  (d)  and  the  effective  inner  diameter  of 
the  outer  conductor  (D)  and  the  dielectric  constant  of  the 
medium  therebetween  (£)  satisfy  the  equation: 

45  Z=138(G)"1/2log(D/d) 
where  Z  is  the  impedance  and  is  substantially  constant 
along  the  length  of  the  connector  as  the  plugs  are  moved 
from  the  first  electrically  connected,  partially  engaged 
position  to  the  fully  engaged  position. 

50 
Pi  '§t  Q  §sc  r  iptjqn_  of  _t  h  e  D  ra  wi  n  gs 

The  details  of  this  invention  will  be  described  in  con- 
nection  with  the  accompanying  drawings  in  which: 

55  Fig.  1  is  a  perspective  view  of  a  connector  according 
to  the  present  invention.  It  should  be  noted  that  this  view 
obscures  several  of  the  important  characteristics  of  the 
invention  which  can  be  seen  only  in  the  longitudinal  sec- 

3 
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tion  views. 
Fig.  2  is  a  side  elevation,  mostly  in  longitudinal  sec- 

tion  along  the  line  2-2  of  Fig.  1  . 
Fig.  3  is  a  longitudinal  section  view  of  the  connector 

showing  the  first  and  second  plugs  partially  engaged. 
Figs.  4  and  5  are  end  views  into  the  open  mating 

ends,  i.e.  the  "free"  ends,  of  the  connectors  taken  along 
the  lines  4-4  and  5-5  marked  in  Fig  2,  respectively. 

Fig.  6  is  a  longitudinal  section  view  of  a  single  prior 
art  connector,  and 

Fig.  7  is  a  longitudinal  section  view  of  a  three  con- 
nector  block  using  the  connector  of  the  present  inven- 
tion  showing  one  of  the  connectors  being  not  fully  en- 
gaged. 

Detajled  Description  pfthejnvention 

1  ■  Pi'?!  Art  Connector 

Fig.  6  shows  a  longitudinal  section  view  of  a  simpli- 
fied  prior  art  connector.  A  discussion  of  this  connector 
and  the  problems  encountered  when  the  connector  is 
not  fully  seated  will  be  helpful  in  understanding  the 
present  invention. 

The  prior  art  connector  seen  in  Fig.  6  comprises  a 
male  plug  1  0  and  a  female  plug  1  2.  The  male  plug  com- 
prises  an  outer  conductor  14  having  an  inner  diameter 
D-|  ,  and  an  inner  conductor  1  6  having  an  outer  diameter 
d1  which  is  coaxially  aligned  with  the  outer  conductor. 
The  female  plug  1  2  also  includes  an  outer  conductor  1  8 
and  an  inner  conductor  20  having  the  same  critical  di- 
ameters  D-|  and  d-,  in  the  major  portion  of  its  body  as  in 
the  male  plug. 

The  space  between  the  inner  and  outer  conductors 
is  filled  with  a  dielectric  material  22  having  a  dielectric 
constant  G.  In  this  particular  simplified  example,  the  di- 
electric  material  is  shown  to  extend  throughout  the  inte- 
rior  of  the  plug,  however  in  many  connectors,  only  a  por- 
tion  of  each  plug  is  filled  with  the  dielectric  material;  the 
remaining  portions  being  open  wherein  the  dielectric 
material  is  air. 

In  any  event,  the  plugs  shown  in  Fig.  6  are  shown 
to  be  not  fully  engaged,  having  a  small  gap  between  the 
plugs.  As  described  above,  the  characteristic  imped- 
ance  of  the  male  plug  is  described  by  the  formula: 

Z=  138  (G)"1/z  log  (D/dJ  
This  formula  also  describes  the  characteristic  imped- 
ance  of  the  female  half  of  the  connector  1  2,  and  accord- 
ingly  if  the  plugs  were  fully  seated,  the  male  outer  con- 
ductor  14  and  the  female  outer  conductor  18  would  be 
butted  together  at  faces  24,  26  as  would  the  inner  con- 
ductors  16  and  20  at  faces  28,  30  thereby  providing  a 
constant  impedance  along  the  entire  length  of  the  con- 
nector. 

However,  as  described  above  there  are  many  ap- 
plications  wherein  it  is  not  possible  to  insure  that  the 
connector  is  fully  seated  and  accordingly  a  gap  devel- 

ops  as  shown  in  Fig.  6.  Within  the  gap  region,  the  outer 
conductor  18  of  the  female  plug  has  an  enlarged  inner 
diameter  D2.  Similarly,  the  inner  conductor  16  of  the 
male  plug  has  a  reduced  outer  diameter  d2  as  required 

5  to  make  the  connections  between  the  male  10  and  fe- 
male  plugs  12. 

Accordingly,  within  the  gap  region,  the  impedance 
of  the  connector  is  described  by  the  formula: 

10  Zgap  =  138(Gair)"1/2|°g(D2/d2)- 

For  the  situation  shown  in  Fig.  6,  all  three  critical 
parameters,  G,  D,  d  are  different  within  the  gap  region 
as  compared  to  their  values  within  the  transmission  line 
and  the  remaining  portions  of  the  connector,  and  all 

15  three  have  been  undesirably  altered  such  that  the  im- 
pedance  Zgap  is  increased.  In  particular,  the  dielectric 
constant  of  air  (Gair)  is  generally  less  than  that  of  the 
dielectric  constant  of  most  solid  dielectrics  which  are 
commonly  in  use  thereby  increasing  the  factor  (G)_1/2. 

20  Moreover,  the  increased  D  and  decreased  d  in  the  gap 
both  act  to  increase  the  ratio  Dg/dg  thereby  increasing 
the  factor  log  (D2/d2)  as  compared  to  log  (D-̂ d-,).  Con- 
sequently,  all  three  factors  act  to  increase  the  imped- 
ance  Zgap  thereby  causing  an  impedance  mismatch  with 

25  resulting  signal  degradation.  Although  in  this  simplified 
example  all  three  parameters  0,  d  and  G  changed  to 
cause  the  mismatch,  a  change  in  any  single  one  of  the 
parameters  due  to  a  gap  would  be  sufficient  to  cause  a 
problem  at  high  frequencies. 

30 
§  Lr§̂ -  E  mbod  imejit  of_  t  h  e  _C_on  n  ector 

Fig.  1  shows  a  perspective  view  of  the  preferred  em- 
bodiment  of  the  connector.  Many  of  the  important  fea- 

35  tures  of  the  connector,  however,  are  internal  and  are  ob- 
scured  by  the  exterior  view  seen  in  Fig.  1.  Nonetheless, 
this  figure  is  helpful  for  general  orientation  regarding  the 
connector. 

The  connector  is  comprised  of  a  first  plug  32,  and 
40  a  second  plug  34.  The  two  plugs  each  have  various  en- 

larged  rings  36,  38  around  their  circumference  which  are 
principally  used  to  attach  the  individual  plugs  32,  34  to 
a  connector  housing  (not  shown,  but  indicated  generally 
in  Fig.  7)  for  use  in  multiple  connector  modular  assem- 

45  blies. 
The  first  plug  includes  a  shield  40  with  slots  42 

which  permits  the  shield  40  to  be  compressed  slightly 
during  manufacture  thereby  making  firm  electrical  con- 
tact  with  the  outer  conductor  44  on  the  second  plug  34 

50  when  the  plugs  are  engaged. 
Also  visible  on  the  first  plug  32  is  a  portion  of  the 

free  end  of  the  inner  conductor  46  of  the  first  plug,  the 
free  end  being  the  end  which  connects  to  the  other  plug. 

Similarly,  on  the  second  plug  34  a  portion  of  its  inner 
55  conductor  48  can  be  seen.  In  this  view,  however,  the 

visible  end  of  the  inner  conductor  48  is  the  end  for  con- 
nection  to  the  coaxial  transmission  line,  not  the  free  end. 
This  end  can  have  any  standard  configuration  known  to 

4 
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the  art  for  making  a  connection  to  a  coaxial  transmission 
line.  The  end  may  be  straight  or  right-angled  and  gen- 
erally  involves  a  soldered  joint  which  makes  a  good  low 
loss,  substantially  constant  impedance  connection  be- 
tween  the  coaxial  transmission  line  and  the  second  plug. 

A  similar  connection  is  made  between  the  far  end 
(not  visible  in  Fig.  1)  of  the  first  plug  32  and  its  respective 
coaxial  transmission  line. 

Fig.  2  is  a  side  elevational  view  of  the  connector 
along  the  line  2-2  seen  in  Fig.  1  .  This  view  is  taken  most- 
ly  in  section  in  order  to  illustrate  the  important  features 
of  the  invention.  For  purposes  of  description,  first  plug 
32  can  be  divided  into  four  regions  marked  with  refer- 
ence  numerals  50-56  which  correspond  to  four  regions 
on  the  second  plug  34  marked  with  reference  numerals 
58-64. 

In  the  preferred  embodiment,  first  plug  32  compris- 
es  four  separate  mechanical  pieces,  namely,  the  inner 
conductor  46,  the  outer  conductor  66,  the  shield  40  and 
a  dielectric  spacer  68.  The  second  plug  34  comprises 
three  pieces  including  the  inner  conductor  48,  the  outer 
conductor  44  and  the  dielectric  spacer  70. 

Regions  50  and  64  in  the  first  and  second  plugs  re- 
spectively  are  the  coaxial  cable  connection  regions,  i.e., 
the  regions  in  which  the  signal  first  passes  from  the  co- 
axial  cable  into  or  out  of  the  connector.  As  indicated 
above,  these  regions  are  designed  with  standard  tech- 
niques  to  mate  with  the  specified  coaxial  cable  and  pro- 
vide  an  exact  impedance  match  such  that  the  signal  is 
transferred  effectively  to  the  first  and  second  plugs  re- 
spectively. 

Generally,  to  make  this  connection,  the  outer  con- 
ductor  and  the  dielectric  material  of  the  coaxial  cable 
are  stripped  backfrom  the  inner  conductor  of  the  coaxial 
cable.  The  inner  conductor  of  the  coaxial  cable  is  insert- 
ed  into  the  inner  conductor  46  of  the  first  plug  32  in  the 
axial  opening  marked  with  reference  numeral  72.  A  cor- 
responding  axial  opening  73  is  provided  in  inner  con- 
ductor  48. 

To  the  left  of  region  50  and  to  the  right  of  region  64, 
the  signal  is  passing  in  the  pathway  defined  between 
the  inner  and  outer  conductors  of  the  coaxial  cable. 
Within  regions  50  and  64,  the  signal  is  in  the  pathway 
defined  between  the  shield  40  and  the  inner  conductor 
72  in  the  first  plug  32,  and  between  the  outer  conductor 
44  and  the  inner  conductor  48  in  the  second  plug  34. 
The  space  between  these  regions  is  filled  with  air. 

It  will  be  understood  that  in  first  plug  32,  the  leftmost 
portion  of  shield  40  in  region  50  acts  as  the  outer  con- 
ductor  and  defines  the  critical  diameter  D  in  that  region. 
Reference  to  Fig.  3  shows  that  the  critical  diameter  ratio 
D3/d3  defines  the  impedance  of  the  connector  in  region 
50  according  to  the  formula: 

Z=138(Gair)"1/2log  (D3/d3) 
The  diameters  D  and  d  in  region  64  may  be  the 

same  as  in  region  50,  and  must  have  the  same  ratio  D3/ 
d3  because  the  dielectric  material  is  the  same  (air)  in 

both  regions.  However,  in  the  preferred  embodiment, 
they  are  slightly  different  than  D3  and  d3,  for  simplified 
assembly  of  the  final  connector. 

Regions  52  and  62  are  the  dielectric  spacer  regions 
5  wherein  the  space  between  the  inner  conductor  and  out- 

er  conductor  on  each  plug  is  filled  with  a  dielectric  spac- 
er.  The  dielectric  spacer  is  preferably  made  of  teflon, 
however,  it  may  be  of  any  of  the  many  suitable  dielectric 
materials  which  are  well-known  for  use  in  high  frequen- 

10  cy  connectors.  The  dielectric  spacer  holds  the  connec- 
tor  together,  keeping  the  inner  conductors  axially 
aligned  in  the  center  of  the  outer  conductors  in  each 
plug. 

Because  the  dielectric  constant  of  the  preferred  te- 
15  flon  is  greater  than  the  dielectric  constant  of  air,  the  di- 

ameters  D4,d4  in  region  52  (see  Fig.  3)  must  be  adjusted 
to  maintain  the  impedance  within  region  52  to  match  the 
impedance  within  region  50  and  within  the  coaxial  cable 
itself. 

20  Accordingly,  within  region  52,  the  diameters  D4,d4 
are  chosen  such  that: 

(Gteflon)"1/2|°g(D4/d4)=(Gair)"1/2|o9(D3/d3) 

This  type  of  adjustment  of  the  critical  diameters  D  and 
25  d  as  the  dielectric  constant  changes  from  one  region  to 

another  is  well-known.  An  important  feature  to  note  is 
that  the  transition  from  diameter  D3  to  D4  does  not  occur 
in  exactly  the  same  plane  as  the  transition  from  d3  to  d4 
as  one  might  expect. 

30  This  offsetting  of  the  transitions  of  the  inner  and  out- 
er  conductors  is  an  empirically  derived  adjustment  re- 
quired  because  the  impedance  formula  given  above  is 
completely  accurate  for  the  actual  measured  diameters 
D  and  d  only  in  regions  where  the  electric  field  lines  are 

35  substantially  radially  aligned  in  the  connector.  This  oc- 
curs  only  where  the  inner  and  outer  diameters  (d  and  D) 
are  not  changing  rapidly.  The  formula  does  not  give 
completely  accurate  results  in  regions  where  the  diam- 
eters  d  and  D  are  rapidly  changing  which  causes  the 

40  electric  field  lines  to  diverge  from  their  radial  alignment. 
In  the  vicinity  of  a  sharp  corner  on  the  surface  of  the 

inner  or  outer  conductor,  the  electric  field  lines  tend  to 
point  toward  the  corner  and  thus  the  "effective"  internal 
and  external  diameters  D,d  differ  slightly  from  the  actual 

45  diameters  which  are  measured  radially. 
Essentially,  the  "effective"  diameters  d,D  when  sub- 

stituted  into  the  formula  above  produce  the  actual  im- 
pedance  in  the  vicinity  of  a  rapid  change  in  the  actual 
diameters  D,d.  The  effective  diameters,  however,  are 

50  quite  close  to  the  actual  diameters  even  at  the  points  of 
rapid  transition  of  actual  diameters.  In  regions  where  the 
actual  diameter  is  unchanging,  the  effective  diameter 
equals  the  actual  measured  diameter.  It  is  the  actual  di- 
ameter  which  is  generally  used  to  calculate  the  imped- 

55  ance  of  the  connector.  However,  it  is  the  effective  diam- 
eter  which  must  be  controlled  even  though  most  practi- 
tioners  of  the  art  of  designing  such  connectors  fail  to 
distinguish  the  two. 

5 
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The  consequence  of  this  is  that  in  order  to  maintain 
a  constant  impedance  through  a  region  where  the  con- 
ductor  diameters  are  changing,  it  is  necessary  to  offset 
the  diameter  changes  in  the  inner  and  outer  conductors 
by  a  slight  amount  based  upon  the  extent  of  the  diameter 
change  to  be  made.  This  requirement  is  well  known  to 
coaxial  connector  designers  and  represents  a  small  ad- 
justment  to  the  idealized  case  where  the  two  diameter 
changes  would  occur  in  the  same  plane.  The  adjustment 
may  be  easily  estimated  by  those  with  experience  in  the 
field. 

The  regions  marked  with  reference  numerals  54 
and  60  may  be  referred  to  herein  as  the  "free  space" 
regions.  Within  region  54,  as  within  region  50,  the  rela- 
tive  diameters  D5,d5  as  indicated  in  Fig.  3  are  selected 
once  again  to  match  the  characteristic  impedance  of  the 
remaining  portions  of  the  connector.  As  in  region  50,  the 
dielectric  material  between  the  inner  conductor  46  and 
the  outer  conductor  66  is  air  and  accordingly  the  ratio 
D5/d5  must  be  the  same  as  the  ratio  D3/d3.  It  can  be 
seen  in  Fig.  2  that  the  outer  conductor  66  within  region 
54  has  slots  74  which  permit  the  free  end  of  outer  con- 
ductor  66  to  be  slightly  enlarged  thereby  making  elec- 
trical  contact  at  its  free  end  with  the  interior  of  the  outer 
conductor  of  the  second  plug  44. 

In  region  56,  the  inner  conductor  of  the  first  plug  46 
projects  beyond  the  outer  conductor  66.  As  can  be  seen 
most  clearly  in  Fig.  3,  the  projecting  end  of  the  inner  con- 
ductor  46  in  region  56  is  enlarged  in  region  56,  having 
an  outer  diameter  d6  which  is  greater  than  its  diameter 
d5  in  region  54.  As  can  be  seen  clearly  in  Fig.  2,  the 
inner  conductor  66  stops  short  of  region  56.  The  outer 
shield  conductor  40  does  not  form  part  of  the  signal  pas- 
sageway  when  the  connector  is  connected.  Accordingly, 
the  projecting  portion  of  the  inner  conductor  46  in  region 
56,  having  a  diameter  d6,  has  as  its  corresponding  outer 
conductor,  the  outer  conductor  44  on  the  second  plug 
in  region  58  which  has  an  inner  diameter  D6  as  marked 
in  Fig.  2. 

Referring  to  the  second  plug  in  Fig.  2,  the  opera- 
tional  similarity  of  the  second  plug  to  the  first  plug  can 
be  seen.  Considering  now  a  signal  passing  from  the 
right  side  of  Fig.  2  towards  the  left,  the  signal  would  enter 
the  connector  from  the  coaxial  cable  as  previously  de- 
scribed,  entering  regions  64,  passing  into  region  62  and 
then  into  region  60,  each  of  the  regions  described,  60-64 
having  the  same  characteristic  impedance  as  the  coax- 
ial  cable  and  as  the  corresponding  regions  50-54  in  the 
first  plug. 

Just  as  in  the  first  plug,  the  inner  and  outer  conduc- 
tors  48,  44  in  the  second  plug  are  of  unequal  lengths.  In 
the  second  plug,  the  longer  conductor  is  the  outer  con- 
ductor  44  which  projects  beyond  the  inner  conductor  48 
in  region  58.  Once  again,  in  the  projection  region  58,  as 
in  region  56,  the  projecting  member,  which  for  the  sec- 
ond  plug  is  the  outer  conductor  44,  has  a  change  of  its 
critical  diameter  as  it  goes  from  the  free-space  region 
60  to  the  region  58.  For  the  outer  conductor  44,  the  crit- 

ical  diameter  is  its  inner  diameter  D  which  changes  to 
the  reduced  diameter  D6  in  region  58  as  compared  to 
the  corresponding  larger  inner  diameter  D  in  region  60. 

In  the  preferred  embodiment,  regions  54,  56,  58  and 
5  60  all  have  substantially  the  same  length  and,  accord- 

ingly,  as  the  connectors  are  engaged,  the  outer  conduc- 
tor  44  on  the  second  plug  in  region  58  slides  into  the 
interior  of  the  shield  40  on  the  first  plug  until  the  two  outer 
conductors  66  and  44  contact  each  other.  At  approxi- 

10  mately  this  point,  the  inner  conductors  46  and  48  also 
make  contact  and  the  connectors  form  the  electrical 
connection. 

From  the  instant  the  electrical  connection  is  formed, 
the  connector  has  an  overlap  region  defined  by  the  over- 

's  lap  between  regions  56  and  58.  Within  this  region,  the 
enlarged  projecting  portion  of  the  inner  conductor  46 
and  the  reduced  projecting  portion  of  the  outer  conduc- 
tor  44  form  a  transitional  signal  pathway  between  the 
two  plugs  having  a  characteristic  impedance  defined  by 

20  the  ratio  D6/d6.  These  diameters  are  chosen  to  provide 
a  matching  impedance  to  the  impedance  elsewhere  in 
the  connector,  and  it  is  this  match  which  is  essential  to 
producing  a  constant  impedance  along  the  length  of  the 
connector,  even  when  the  connector  is  only  partially  en- 

25  gaged. 
As  the  connectors  slide  from  the  "just-barely"  en- 

gaged  position  to  the  fully  engaged  position,  the  overlap 
region  between  regions  56  and  58  diminishes  in  size  as 
the  outer  conductor  44  slides  over  the  outer  conductor 

30  66  and  ceases  to  function  as  part  of  the  signal  pathway. 
Similarly,  the  projecting  end  of  inner  conductor  46  slides 
into  the  inner  conductor  48  and  also  ceases  to  function 
as  part  of  the  signal  pathway. 

It  can  be  clearly  seen  that  the  length  of  the  overlap- 
35  ping  connectors  can  be  made  as  great  as  desired  to  pro- 

vide  any  desired  tolerance  for  the  connector.  In  the  pre- 
ferred  embodiment,  regions  54,  56,  58  and  60  are  all 
approximately  0.10  inches  (2.5  mm)  in  length  which  is 
more  than  sufficient  for  compensating  for  the  variations 

40  in  the  depth  of  engagement  of  the  two  plugs  which  might 
occur  in  any  of  the  applications  previously  discussed. 
The  preferred  length  of  regions  54,  56,  58  and  60  all 
provide  a  compensation  which  is  about  1  0  times  greater 
than  prior  art  compensating  designs. 

45  Because  the  overlap  region  is  designed  to  form  part 
of  the  signal  pathway  with  a  matching  impedance  to  the 
rest  of  the  connector,  it  is  not  necessary  that  the  con- 
nector  be  fully  engaged.  It  is  perfectly  suitable  for  the 
connector  to  be  used  in  applications  where  it  might  al- 

so  ways  be  partially  engaged. 
It  can  be  seen  in  Figs.  3  and  5  that  the  free  end  of 

inner  conductor  48  may  be  provided  with  slots  75.  The 
end  may  then  be  lightly  compressed  to  make  electrical 
contact  with  the  free  end  of  inner  conductor  46.  All  of 

55  the  slots,  seen  best  in  Figs.  4  and  5,  and  the  compres- 
sion  or  expansion  of  the  slotted  members  are  optional 
and  may  be  adjusted  as  desired  to  suit  the  application. 

The  various  components  of  the  connectors  are 

6 
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manufactured,  the  conductive  components  usually  be- 
ing  plated  with  a  highly  conductive  non-oxidizing  mate- 
rial  such  as  gold,  and  then  assembled.  The  dielectric 
spacers  68,  70  may  be  held  in  position  by  adhesive  or 
by  lightly  crimping  or  indenting  the  exterior  of  the  outer 
conductors. 

Connectors  according  to  the  invention  work  quite 
well  at  frequencies  above  1  gigaHertz  and  have  been 
tested  to  at  least  18  gigaHertz. 

Fig.  7  shows  a  plurality  of  the  connectors  of  the 
present  invention  identified  with  reference  numerals  76, 
78,  80.  The  first  plugs  of  each  connector  are  mounted 
in  a  connector  block  82  and  the  second  plugs  are  mount- 
ed  in  connector  block  84.  Typically,  connector  block  82 
would  be  mounted  to  the  back  of  an  electrical  module 
and  connector  block  84  would  be  mounted  to  the  rear 
of  a  frame  into  which  the  electrical  module  would  slide 
such  that  the  connectors  would  mate  when  the  module 
was  positioned  within  the  frame. 

As  can  be  seen  in  Fig.  7,  connectors  76  and  80  are 
fully  seated  whereas  connector  78  is  shown  to  be  only 
partially  seated  due  to  some  misalignment  or  manufac- 
turing  variation. 

Accordingly,  the  region  marked  with  reference  nu- 
meral  86  would,  in  a  prior  art  connector,  be  a  gap  caus- 
ing  an  impedance  mismatch  through  connector  78,  how- 
ever  in  the  present  connector  this  is  the  overlap  region 
which  is  designed  to  form  part  of  the  signal  pathway  and 
which  includes  a  characteristic  impedance  which 
matches  the  impedance  elsewhere  in  the  connectors 
and  transmission  line. 

Claims 

1  .  A  coaxial  electrical  connector  including:  a  first  plug 
(32)  having  a  free  end,  an  outer  conductor  (66)  co- 
axially  surrounding  an  inner  conductor  (46)  and  a 
dielectric  spacer  (68)  therebetween,  the  region  be- 
tween  said  inner  conductor  (46)  of  said  first  plug 
(32)  and  said  outer  conductor  (66)  of  said  first  plug 
(32)  defining  a  first  region  (50,  52,  54)  for  signal  con- 
duction;  and  a  second  plug  (34)  having  a  free  end 
adapted  for  connection  to  the  free  end  of  said  first 
plug  (32),  said  second  plug  (34)  including  an  outer 
conductor  (44)  coaxially  surrounding  an  inner  con- 
ductor  (48)  and  a  dielectric  spacer  (70)  therebe- 
tween,  the  region  between  said  inner  conductor 
(48)  of  said  second  plug  (34)  and  said  outer  con- 
ductor  (44)  of  said  second  plug  (34  )  defining  a  sec- 
ond  region  (60,  62,  64)  for  signal  conduction;  char- 
acterized  in  that  said  inner  conductor  (46)  of  said 
first  plug  (32)  projects  beyond  said  outer  conductor 
(66)  of  said  first  plug  (32);  said  outer  conductor  (44) 
of  said  second  plug  (34)  projects  beyond  said  inner 
conductor  (48)  of  said  second  plug  (34);  said  inner 
conductor  (46)  of  said  first  plug  (32)  is  overlapped 
by  said  outer  conductor  (44)  of  said  second  plug 

(34)  when  the  connector  is  only  partially  engaged, 
thereby  defining  an  overlap  region  for  signal  con- 
duction  between  said  first  region  (50,  52,  54)  and 
second  region  (60,  62,  64);  and  the  outer  diameter 

5  of  said  inner  conductors  (46,  48),  the  inner  diameter 
of  said  outer  conductors  (44,  66)  and  the  dielectric 
materials  in  the  first,  second  and  overlap  regions 
are  chosen  such  that  the  impedance  in  said  overlap 
region  is  the  same  as  the  impedance  along  the 

10  length  of  the  connector  when  the  connector  is  only 
partially  engaged. 

2.  The  electrical  connector  of  claim  1  wherein  said  in- 
ner  conductor  (46)  of  said  first  plug  (32)  has  a  larger 

is  diameter  in  the  region  where  it  projects  beyond  said 
outer  conductor  (66)  of  said  first  plug  (32)  than  in 
the  first  region  where  it  is  surrounded  by  said  outer 
conductor  (66)  of  said  first  plug  (32),  and  said  outer 
conductor  (44)  of  said  second  plug  (34)  has  a  small- 

20  er  inner  diameter  in  the  region  where  it  projects  be- 
yond  said  inner  conductor  (48)  of  said  second  plug 
(34)  than  in  the  second  region  where  it  surrounds 
said  inner  conductor  (48)  of  said  second  plug  (34). 

25  3.  An  electrical  connector  according  to  claim  2  where- 
in  said  outer  conductor  (66)  of  the  first  plug  32  is 
slotted  and  slightly  expanded  at  its  free  end  to  make 
connection  to  the  interior  of  said  outer  conductor 
(44)  of  the  second  plug  (34). 

30 
4.  An  electrical  connector  according  to  claim  2  where- 

in  the  inner  conductor  (48)  of  the  second  plug  (34) 
is  slotted  and  slightly  compressed  at  its  free  end  to 
make  connection  to  the  extension  of  the  inner  con- 

35  ductor  (46)  of  the  first  plug  (32). 

5.  An  electrical  connector  according  to  claim  2  where- 
in  the  length  of  the  enlarged  projecting  portion  of 
the  inner  conductor  (46)  of  the  first  plug  (32)  is  sub- 

40  stantially  the  same  as  the  length  of  the  projecting 
portion  of  the  outer  conductor  (44)  of  the  second 
plug  (34). 

6.  An  electrical  connector  according  to  claim  1  where- 
as  in  the  dielectric  spacers  (68,70)  are  formed  of  teflon. 

7.  An  electrical  connector  according  to  claim  1  further 
including  an  electrically  conductive  shield  substan- 
tially  surrounding  the  free  end  of  the  first  plug  (32) 

so  and  formed  to  mate  with  and  substantially  surround 
the  free  end  of  the  outer  conductor  (44)  of  the  sec- 
ond  plug  (34)  when  the  plugs  (32,34)  are  engaged. 

8.  An  electrical  connector  according  to  claim  7  where- 
55  in  the  shield  is  slotted  and  slightly  compressed  at 

its  free  end  to  make  connection  with  the  exterior  of 
the  second  plug  (34). 

7 
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9.  An  electrical  connector  according  to  claim  1  where- 
in  the  overlap  region  forms  part  of  the  signal  path- 
way  even  with  the  connector  fully  engaged. 

10.  A  plurality  of  electrical  connectors  according  to 
claim  1  wherein  at  least  one  of  the  plugs  of  each 
connector  is  mounted  in  a  connector  block. 

11.  A  plurality  of  electrical  connectors  according  to 
claim  10  wherein  both  plugs  of  each  connector  are 
mounted  in  opposing  connector  blocks  whereby  all 
the  connectors  may  be  disconnected  and  connect- 
ed  substantially  simultaneously. 

12.  The  coaxial  electrical  connector  of  claim  1  wherein 
said  outer  conductor  (66)  of  said  first  plug  (32)  has 
an  inner  diameter  Dfirst;  said  inner  conductor  (46)  of 
said  first  plug  (32)  has  an  outer  diameter  in  the  pro- 
jecting  portion  of  dover.|ap  and  in  the  non-projecting 
portion  of  dfirst;  said  inner  conductor  (48)  of  said 
second  plug  (34)  has  an  outer  diameter  dsecond; 
said  outer  conductor  (44)  of  said  second  plug  (34) 
has  an  inner  diameter  in  the  projecting  portion  of 
Dover-iaPand  in  the  non-projecting  portion  of  Dsecond; 
and  the  diameter  ratios: 

D(.  ,  D   ̂ D  , first  second  ,  overlap —  ;  ,  —  ;  anu  —  ; d,.  ,  d  ,  d  , first  second  overlap 
are  all  substantially  equal 

Patentanspriiche 

1.  Ein  elektrischer  Koaxialverbinder,  bestehend  aus: 
einer  ersten  Hulse  (32)  mit  einem  freien  Ende,  ei- 
nem  auBeren  Leiter  (66),  der  einen  inneren  Leiter 
(46)  umgibt  und  aus  einem  dazwischen  angeordne- 
ten,  dielektrischen  Distanzhalter  (68),  der  Bereich 
zwischen  dem  inneren  Leiter  (46)  der  ersten  Hulse 
(32)  und  dem  auBeren  Leiter  (66)  der  ersten  Hulse 
(32)  definiert  einen  ersten  Bereich  (50,  52,  54)  fur 
die  Signalleitung; 

und  aus  einer  zweiten  Hulse  (34)  mit  einem  frei- 
en  Ende  angepaBt  fur  die  Verbindung  mit  dem 
freien  Ende  der  ersten  Hulse  (32),  besagte 
zweite  Hulse  (34)  umfaBt  einen  auBeren  Leiter 
(44),  der  koaxial  einen  inneren  Leiter  (48)  um- 
gibt  und  einen  dazwischen  angeordneten,  di- 
elektrischen  Distanzhalter  (70),  der  Bereich 
zwischen  dem  inneren  Leiter  (48)  der  zweiten 
Hulse  (34)  und  dem  auBeren  Leiter  (44)  der 
zweiten  Hulse  (34)  definiert  einen  zweiten  Be- 
reich  (60,  62,  64)  fur  die  Signalleitung;  dadurch 
gekennzeichnet, 
dal3  der  innere  Leiter  (46)  der  ersten  Hulse  (32) 
den  auBeren  Leiter  (66)  der  ersten  Hulse  (32) 
uberragt;  der  auBere  Leiter  (44)  der  zweiten 

Hulse  (34)  uberragt  den  inneren  Leiter  (48)  der 
zweiten  Hulse  (34),  der  innere  Leiter  (46)  der 
ersten  Hulse  (32)  ist  vom  auBeren  Leiter  (44) 
der  zweiten  Hulse  (34)  uberlappt,  wenn  der 

5  Verbinder  nurteilweise  im  Eingriff  steht  und  da- 
mit  einen  Uberlappungsbereich  fur  die  Signal- 
leitung  zwischen  dem  ersten  Bereich  (50,  52, 
54)  und  dem  zweiten  Bereich  (60,  62,  64)  defi- 
niert;  und  der  AuBendurchmesser  der  inneren 

10  Leiter  (46,  48),  der  Innendurchmesser  der  au- 
Beren  Leiter  (44,  66)  und  die  dielektrischen  Ma- 
terialien  in  den  ersten,  zweiten  und  dem  Uber- 
lappungsbereichen  sind  derart  gewahlt,  daB 
die  Impedanz  im  Uberlappungsbereich  die  glei- 

15  che  ist  wie  die  Impedanz  entlang  der  Lange  des 
Verbinders,  wenn  der  Verbinder  nur  teilweise 
verkoppelt  ist. 

2.  Der  elektrische  Verbinder  nach  Anspruch  1,  bei 
20  dem  der  innere  Leiter  (46)  der  ersten  Hulse  (32)  in 

dem  Bereich,  wo  er  den  auBeren  Leiter  (66)  der  er- 
sten  Hulse  (32)  uberragt,  einen  groBeren  Durch- 
messer  hat  als  im  ersten  Bereich,  wo  er  vom  auBe- 
ren  Leiter  (66)  der  ersten  Hulse  (32)  umgeben  ist, 

25  und  der  auBere  Leiter  (44)  der  zweiten  Hulse  (34) 
hat  einen  kleineren  Innendurchmesser  in  dem  Be- 
reich,  woerden  inneren  Leiter  (48)  der  zweiten  Hul- 
se  (34)  uberragt,  als  im  zweiten  Berreich,  wo  er  den 
inneren  Leiter  (48)  der  zweiten  Hulse  (34)  umgibt. 

30 
3.  Ein  elektrischer  Verbinder  nach  Anspruch  2,  bei 

dem  der  auBere  Leiter  (66)  der  ersten  Hulse  (32) 
geschlitzt  und  geringfugig  an  seinem  freien  Ende 
erweitert  ist,  urn  die  Verbindung  zum  Inneren  des 

35  auBeren  Leiters  (44)  der  zweiten  Hulse  (34)  herzu- 
stellen. 

4.  Ein  elektrischer  Verbinder  nach  Anspruch  2,  bei 
dem  der  innere  Leiter  (48)  der  zweiten  Hulse  (34) 

40  geschlitzt  und  geringfugig  an  seinem  freien  Ende 
reduziert  ist,  urn  die  Verbindung  zu  der  Erstreckung 
des  inneren  Leiters  (46)  der  ersten  Hulse  (32)  her- 
zustellen. 

45  5.  Ein  elektrischer  Verbinder  nach  Anspruch  2,  bei 
dem  die  Lange  des  vergroBerten,  hervorragenden 
Teiles  des  inneren  Leiters  (46)  der  ersten  Hulse  (32) 
im  wesentlichen  die  gleiche  ist  wie  die  Lange  des 
hervorragenden  Teiles  des  auBeren  Leiters  (44)  der 

50  zweiten  Hulse  (34). 

6.  Ein  elektrischer  Verbinder  nach  Anspruch  1,  bei 
dem  die  dielektrischen  Distanzhalter  (68,  70)  aus 
Teflon  gebildet  sind. 

55 
7.  Ein  elektrischer  Verbinder  nach  Anspruch  1,  der 

weiterhin  eine  elektrisch  leitende  Blende  umfaBt, 
die  im  wesentlichen  dasfreie  Ende  der  ersten  Hulse 
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(32)  umgibt  und  die  so  ausgeformt  ist,  urn  mit  dem 
freien  Ende  des  auBeren  Leiters  (44)  der  zweiten 
Hulse  (34)  im  Eingriff  zu  stehen  und  dieses  zu  um- 
geben,  wenn  die  Hulse  (32,  34)  verkoppelt  sind. 

8.  Ein  elektrischer  Verbinder  nach  Anspruch  7,  bei 
dem  die  Blende  geschlitzt  ist  und  schwach  an  ihrem 
freien  Ende  reduziert  ist,  urn  die  Verbindung  mit 
dem  AuBeren  der  zweiten  Hulse  (34)  herzustellen. 

9.  Ein  elektrischer  Verbinder  nach  Anspruch  1,  bei 
dem  der  Uberlappungsbereich  einen  Teil  des  Si- 
gnalweges  gerade  mit  dem  voll  gekoppelten  Verb- 
inder  bildet. 

10.  Eine  Mehrzahl  von  elektrischen  Verbindern  nach 
Anspruch  1  ,  bei  denen  mindestens  eine  der  Hulsen 
jedes  Verbinders  auf  einem  Verbinderblock  ange- 
ordnet  ist. 

11.  Eine  Mehrzahl  von  elektrischen  Verbindern  nach 
Anspruch  10,  bei  dem  beide  Hulsen  jedes  Verbin- 
ders  auf  sich  gegenuberstehenden  Verbindungs- 
blocken  angeordnet  sind,  wobei  alle  Verbinder  im 
wesentlichen  gleichzeitig  entkoppelt  und  gekoppelt 
werden  konnen. 

12.  Der  elektrische  Koaxialverbinder  nach  Anspruch  1  , 
beidemderauBere  Leiter  (66)  der  ersten  Hulse  (32) 
einen  inneren  Durchmesser  Derst  hat;  der  innere 
Leiter  (46)  der  ersten  Hulse  (32)  hat  an  seinem  her- 
ausragenden  Teil  einen  AuBendurchmesser  duber_ 
iappt  und  am  nicht  herausragenden  Teil  derst,  der  in- 
nere  Leiter  (48)  der  zweiten  Hulse  (34)  hat  einen 
auBeren  Durchmesser  dzwei;  der  auBere  Leiter  (44) 
derzweiten  Hulse  (34)  hat  einen  Innendurchmesser 
im  uberragenden  Teil  von  Duber|appt  und  im  nicht 
herausragenden  Teil  D^^,  und  die  Durchmesser- 
verhaltnisse: 

D  .  D  D-u  ,  . erst  zwei   ̂ uberlappt 
d  .'  d  ■'  d...  , erst  zwei  uberlappt 

sind  im  wesentlichen  alle  gleich. 

Revendications 

1.  Connecteur  electrique  coaxial  comprenant  :  une 
premiere  fiche  (32)  comportant  une  extremite  libre, 
un  conducteur  exterieur  (66)  entourant  coaxiale- 
ment  un  conducteur  interieur  (46)  et  une  piece 
d'ecartement  dielectrique  (68)  entre  les  deux,  la  zo- 
ne  comprise  entre  le  conducteur  interieur  (46)  de  la 
premiere  fiche  (32)  et  le  conducteur  exterieur  (66) 
de  cette  premiere  fiche  (32)  definit  une  premiere  zo- 
ne  (50,  52,  54)  pour  la  conduction  du  signal  ;  et  une 
seconde  fiche  (34)  comportant  une  extremite  libre 
destinee  a  se  brancher  a  I'extremite  libre  de  la  pre- 

miere  fiche  (32),  cette  seconde  fiche  (34)  compre- 
nant  un  conducteur  exterieur  (44)  entourant  coaxia- 
lement  un  conducteur  interieur  (48)  et  une  piece 
d'ecartement  dielectrique  (70)  entre  les  deux,  la  zo- 

5  ne  comprise  entre  le  conducteur  interieur  (48)  de  la 
seconde  fiche  (34)  et  le  conducteur  exterieur  (44) 
de  cette  seconde  fiche  (34)  definit  une  seconde  zo- 
ne  (60,  62,  64)  pour  la  conduction  du  signal  ;  carac- 
terise  en  ce  que  le  conducteur  interieur  (46)  de  la 

10  premiere  fiche  (32)  fait  saillie  au-dela  du  conducteur 
exterieur  (66)  de  la  premiere  fiche  (32)  ;  le  conduc- 
teur  exterieur  (44)  de  la  seconde  fiche  (34)  fait 
saillie  au-dela  du  conducteur  interieur  (48)  de  la  se- 
conde  fiche  (34)  ;  le  conducteur  interieur  (46)  de  la 

is  premiere  fiche  (32)  est  recouvert  par  le  conducteur 
exterieur  (44)  de  la  seconde  fiche  (34)  lorsque  le 
connecteur  n'est  que  partiellement  engage,  ce  qui 
permet  ainsi  de  definir  une  zone  de  recouvrement 
pour  la  conduction  du  signal  entre  la  premiere  zone 

20  (50,  52,  54)  et  la  seconde  zone  (60,  62,  64)  ;  et  le 
diametre  exterieur  des  conducteurs  interieurs  (46, 
48),  le  diametre  interieur  des  conducteurs  exte- 
rieurs  (44,  66)  et  les  materiaux  dielectriques  de  la 
premiere  zone,  de  la  seconde  zone  et  de  la  zone 

25  de  recouvrement  sont  choisis  de  facon  que  I'impe- 
dance  dans  la  zone  de  recouvrement  soit  la  meme 
que  I'impedance  suivant  la  longueur  du  connecteur 
lorsque  ce  connecteur  n'est  que  partiellement  en- 
gage. 

30 
2.  Connecteur  electrique  selon  la  revendication  1, 

dans  lequel  le  conducteur  interieur  (46)  de  la  pre- 
miere  fiche  (32)  presente  un  diametre  plus  grand 
dans  la  zone  ou  il  fait  saillie  au-dela  du  conducteur 

35  exterieur  (66)  de  la  premiere  fiche  (32),  que  dans  la 
premiere  zone  ou  il  est  entoure  par  le  conducteur 
exterieur  (66)  de  la  premiere  fiche  (32),  et  le  con- 
ducteur  exterieur  (44)  de  la  seconde  fiche  (34)  pre- 
sente  un  diametre  interieur  plus  petit  dans  la  zone 

40  ou  il  fait  saillie  au-dela  du  conducteur  interieur  (48) 
de  la  seconde  fiche  (34),  que  dans  la  seconde  zone 
ou  il  entoure  le  conducteur  interieur  (48)  de  la  se- 
conde  fiche  (34). 

45  3.  Connecteur  electrique  selon  la  revendication  2, 
dans  lequel  le  conducteur  exterieur  (66)  de  la  pre- 
miere  fiche  (32)  est  fendu  et  legerement  dilate  a  son 
extremite  libre  pour  former  une  connexion  avec  I'in- 
terieur  du  conducteur  exterieur  (44)  de  la  seconde 

so  fiche  (34). 

4.  Connecteur  electrique  selon  la  revendication  2, 
dans  lequel  le  conducteur  interieur  (48)  de  la  secon- 
de  fiche  (34)  est  fendu  et  legerement  comprime  a 

55  son  extremite  libre  pour  former  une  connexion  avec 
le  prolongement  du  conducteur  interieur  (46)  de  la 
premiere  fiche  (32). 
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5.  Connecteur  electrique  selon  la  revendication  2,  sont  tous  essentiellement  egaux. 
dans  lequel  la  longueur  de  la  partie  en  saillie  agran- 
diedu  conducteur  interieur  (46)  de  la  premiere  fiche 
(32),  est  exactement  la  meme  que  la  longueur  de 
la  partie  en  saillie  du  conducteur  exterieur  (44)  de  s 
la  seconde  fiche  (34). 

6.  Connecteur  electrique  selon  la  revendication  1, 
dans  lequel  les  pieces  d'ecartement  dielectriques 
(68,  70)  sont  realisees  en  teflon.  10 

7.  Connecteur  electrique  selon  la  revendication  1, 
comprenant  en  outre  un  blindage  electriquement 
conducteur  entourant  essentiellement  I'extremite  li- 
bre  de  la  premiere  fiche  (32)  et  forme  de  maniere  a  15 
s'adapter  a  I'extremite  libre  du  conducteur  exterieur 
(44)  de  la  seconde  fiche  (34)  et  a  entourer  essen- 
tiellement  celle-ci,  lorsque  les  fiches  (32,  34)  sont 
engagees. 

20 
8.  Connecteur  electrique  selon  la  revendication  7, 

dans  lequel  le  blindage  est  fendu  et  legerement 
comprime  a  son  extremite  libre  pour  former  une 
connexion  avec  I'exterieur  de  la  seconde  fiche  (34). 

9.  Connecteur  electrique  selon  la  revendication  1, 
dans  lequel  la  zone  de  recouvrement  fait  partie  du 
chemin  du  signal  meme  lorsque  le  connecteur  est 
completement  engage. 

10.  Pluralite  de  connecteurs  electriques  selon  la  reven- 
dication  1  ,  dans  laquelle  I'une  au  moins  des  fiches 
de  chaque  connecteur  est  montee  dans  un  bloc  de 
connecteurs. 

25 

30 

35 
11.  Pluralite  de  connecteurs  electriques  selon  la  reven- 

dication  1  0,  dans  laquelle  les  deuxfiches  de  chaque 
connecteur  sont  montees  dans  des  blocs  de  con- 
necteurs  opposes,  de  facon  que  tous  les  connec- 
teurs  puissent  etre  debranches  et  branches  essen-  40 
tiellement  simultanement. 

12.  Connecteur  electrique  coaxial  selon  la  revendica- 
tion  1,  dans  lequel  le  conducteur  exterieur  (66)  de 
la  premiere  fiche  (32)  a  un  diametre  interieur  45 
p̂remier  <  'e  conducteur  interieur  (46)  de  la  premiere 

fiche  (32)  a  un  diametre  exterieur  drecouvrement  dans 
la  partie  en  saillie,  et  un  diametre  exterieur  dpremier 
dans  la  partie  non  en  saillie  ;  le  conducteur  interieur 
(48)  de  la  seconde  fiche  (34)  a  un  diametre  exte-  so 
rieur  dsecond  ;  le  conducteur  exterieur  (44)  de  la  se- 
conde  fiche  (34)  a  un  diametre  interieur  Drecouvre. 
ment  dans  la  partie  en  saillie,  et  un  diametre  interieur 
'-'second  cians  'a  Partie  non  en  saillie  ;  et  les  rapports 
de  diametres  :  55 

D - D   j  D premier  second  t  recouvrement 
d  ~  '  d  ~  d  , premier  second  recouvrement 
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