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Description 

The  present  invention  relates  to  the  field  of 
electrical  tap  connectors  and,  more  particularly,  to 
a  tap  connector  assembly  for  coaxial  cable  net- 
works. 

One  expanding  use  for  electrical  tap  connec- 
tors  is  in  the  field  of  premises  wiring.  Premises 
wiring  typically  carries  voice,  electronic  data, 
and/or  electrical  power  over  one  or  more  electrical 
conductors  in  a  communications  cable  network. 
Workstations  situated  at  various  locations  are 
linked  to  the  cable  network  by  tap  connectors. 

The  communications  cable  may  take  various 
forms.  For  example,  the  cable  may  comprise  a 
twisted  pair  cable  containing  insulated  wires  that 
are  spirally  twisted  together  in  pairs.  Alternatively, 
the  cable  may  comprise  a  coaxial  cable  containing 
one  or  more  insulated  conductors  surrounded  by  a 
cylindrical,  conductive  sheath. 

Tap  connectors  for  coaxial  cable  networks  were 
frequently  relatively  difficult  to  install  and  required 
special  tools  and  skills  for  proper  installation.  In 
addition,  many  coaxial  tap  connectors  were  not 
effective  in  maintaining  the  integrity  of  the  overall 
network  when  the  connectors  were  not  in  use  or 
when  external  apparatus  was  being  plugged  into  or 
disconnected  from  the  network. 

The  present  invention  relates  to  a  tap  connec- 
tor  assembly  comprising,  a  connector  housing,  first 
and  second  signal  carrying  contacts  carried  by  the 
housing  and  adapted  to  be  electrically  connected 
to  signal  carrying  conductors  of  the  first  and  sec- 
ond  cables,  respectively,  a  third  grounding  contact 
carried  by  the  housing  and  adapted  to  be  con- 
nected  to  conductive  sheaths  of  the  first  and  sec- 
ond  cables,  and  the  housing  having  a  construction 
for  receiving  a  mating  connector,  whereby  the  first, 
second,  and  third  contacts  are  engaged  by  the 
mating  connector  when  the  mating  connector  is 
received  to  provide  electrical  connection  of  the  first 
and  second  signal  carrying  contacts  and  the  third 
grounding  contact  with  the  mating  connector.  The 
present  invention  consists  in  a  tap  connection  as- 
sembly  as  defined  in  claim  1. 

An  embodiment  of  the  present  invention  will 
now  be  described  by  way  of  example  with  refer- 
ence  to  the  accompanying  drawings  in  which: 

Fig.  1  is  an  enlarged  perspective  view  of  a  tap 
connector  assembly; 
Fig.  2  is  a  partially  exploded,  perspective  view 
of  the  tap  connector  assembly  of  Fig.  1; 
Fig.  3  is  a  partially  exploded,  cross  sectional 
view  of  the  receptacle  tap  connector  of  Figs.  1 
and  2; 
Figs.  4  and  5  are  cross  sectional  views  of  the 
tap  connector  assembly  of  Figs.  1-3  in  unmated 
and  mated  condition,  respectively; 

Figs.  6  and  7  are  cross  sectional  views  of  the 
unmated  and  mated  connector  assemblies  of 
Figs.  4  and  5  looking  in  the  direction  of  arrows 
6-6  and  7-7  in  Figs.  4  and  5,  respectively; 

5  Figs.  8  and  9  are  cross  sectional  views  of  the 
unmated  and  mated  connector  assemblies  of 
Figs.  4  and  5  looking  in  the  direction  of  arrows 
8-8  and  9-9  in  Figs.  4  and  5,  respectively;  and 
Fig.  10  is  a  rear  perspective  view  of  the  plug 

io  connector  of  Figs.  1  and  2. 
Figs.  1,  2,  4,  and  5  illustrate  an  electrical  tap 

connector  assembly.  The  connector  assembly  is 
generally  designated  by  reference  numeral  10  and 
includes  a  receptacle  tap  connector  6  adapted  to 

75  be  incorporated  into  an  electrical  cable  network, 
and  a  plug  connector  8  mateable  therewith  to  con- 
nect  external  apparatus  into  the  cable  network.  The 
connector  assembly  is  particularly  designed  to  pro- 
vide  access  to  a  premises  wiring  system  although 

20  it  should  be  understood  that  it  is  not  intended  to 
restrict  the  invention  to  any  particular  application. 

Receptacle  tap  connector  6  is  adapted  to  con- 
nect  two  cables  12a  and  12b  in  the  cable  network. 
As  shown  in  Figs.  2  and  3,  cables  12a  and  12b 

25  include  an  outer  jacket  21  of  polymeric,  insulative 
material  coaxially  and  concentrically  surrounding 
an  electrically  conductive  grounding  sheath  22. 
Electrically  conductive  sheath  22,  in  turn,  surrounds 
an  insulative  sheath  23  which  contains  the  one  or 

30  more  transmission  lines  of  the  cables.  The  trans- 
mission  lines  can  include  one  or  more  electrical 
conductors  and/or  one  or  more  optical  fiber  con- 
ductors.  In  the  embodiment  described  herein,  the 
cables  comprise  coaxial  cables  carrying  a  single, 

35  signal  carrying  electrical  center  conductor  24  ax- 
ially  within  the  conductive  outer  sheath  22. 

Receptacle  tap  connector  6  is  illustrated  in 
detail  in  Figs.  2-5  and  is  designed  to  be  easily 
assembled  and  installed  into  a  cable  network  with- 

40  out  specialized  tools  or  skills.  Generally,  receptacle 
tap  connector  6  includes  housing  assembly  14,  a 
pair  of  fitting  assemblies  16  and  17,  and  a  signal 
carrying  contact  assembly  18.  Housing  assembly 
14  will  be  described  in  greater  detail  hereinafter, 

45  but  generally  comprises  an  elongated,  molded 
plastic  housing  30  having  a  central  cavity  portion 
31  for  receiving  and  supporting  signal  carrying 
contact  assembly  18  and  a  grounding  contact  19, 
and  a  pair  of  end  portions  32  and  33  for  receiving 

50  and  supporting  fitting  assemblies  16  and  17,  re- 
spectively,  when  the  connector  is  assembled. 

Fitting  assemblies  16  and  17  are  identical,  and 
the  same  reference  numerals  are  used  herein  to 
describe  their  construction.  Each  fitting  assembly 

55  comprises  a  molded  plastic,  bolt  shaped  fitting  41 
having  an  electrically  conductive  member  42  at- 
tached  thereto.  Fitting  41  has  a  central  passageway 
43  extending  axially  therethrough,  and  an  internal 
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shoulder  44  of  the  passageway  divides  the  pas- 
sageway  into  first  passageway  portion  43a  and 
second,  reduced  diameter,  passageway  portion 
43b.  Conductive  member  42  comprises  a  relatively 
thin,  metal  member  shaped  to  define  a  sleeve 
portion  46  and  a  flange  portion  47.  The  sleeve  and 
flange  portions  have  a  central  opening  49  passing 
therethrough  which  is  adapted  to  be  aligned  with 
passageway  43  in  fitting  41  when  the  two  compo- 
nents  are  assembled.  More  particularly,  and  as 
best  shown  in  Figs.  3-5,  conductive  member  42  is 
mounted  to  fitting  41  by  extending  sleeve  portion 
46  into  passageway  43  until  flange  portion  47  con- 
tacts  end  face  51  of  fitting  41.  Following  insertion, 
the  end  of  sleeve  portion  46  extending  into  pas- 
sageway  portion  43a  is  flared  outwardly,  as  in- 
dicated  at  46a  in  Figs.  3-5,  by  a  suitable  tool  to 
secure  conductive  member  42  to  the  fitting  while 
allowing  the  conductive  member  to  freely  rotate 
relative  to  the  fitting. 

Fitting  assemblies  16  and  17  so  constructed 
comprise  clamping  members  and  are  adapted  to 
receive  the  ends  of  cables  12a  and  12b,  respec- 
tively.  Prior  to  insertion  of  the  cables  into  the 
fittings,  the  cables  are  prepared  by  cutting  and 
stripping  off  a  length  of  their  outer  dielectric  jacket 
21  to  expose  a  portion  of  braided,  conductive 
sheath  22  therein.  A  lesser  portion  of  the  conduc- 
tive  sheath  is  also  removed  to  expose  inner  dielec- 
tric  sheath  23.  The  cables  so  prepared  are  then 
inserted  into  and  through  passageways  43  of  fit- 
tings  41  from  ends  52  thereof  and  through  open- 
ings  49  in  conductive  members  42.  Insertion  of  the 
cables  is  limited  by  impingement  of  their  outer 
jackets  21  against  flared  portions  46a  of  sleeve  46; 
however,  conductive  sheaths  22,  dielectric  sheath 
23,  and  center  conductors  24  pass  fully  through 
openings  49.  Exposed  conductive  outer  sheaths  22, 
after  being  passed  through  the  fitting  assemblies, 
are  then  fanned  out,  as  shown  at  22a,  over  outer 
surfaces  53  of  radially  extending  flange  portions  47 
of  conductive  members  42  to  complete  assembly 
of  the  cables  to  the  fitting  assemblies.  As  will  be 
explained  hereinafter,  surfaces  53  function  as  first 
sheath  engaging  surfaces  or  clamping  surfaces  for 
clamping  the  conductive  sheaths  to  receptacle  con- 
nector  6. 

Each  of  the  fittings  41  includes  an  outer, 
threaded  surface  portion  56  for  engagement  with 
housing  assembly  14  and  a  fluted  portion  57  to 
provide  an  enhanced  gripping  surface  for  the  work- 
er  to  assist  in  insertion  of  the  fitting  assemblies  into 
the  housing  assembly. 

Fitting  assemblies  16  and  17  are  adapted  to  be 
inserted  into  and  secured  to  end  portions  32  and 
33,  respectively,  of  housing  30.  End  portions  32 
and  33  define  recesses  71  and  72,  respectively, 
which  are  internally  threaded  for  attachment  to 

threaded  portions  56  of  fitting  assemblies  16  and 
17,  respectively.  Recesses  71  and  72  have  back 
walls  74  and  75,  respectively,  having  small  central 
apertures  76  and  77,  respectively  (Fig.  3),  therein 

5  for  receiving  center  conductors  24  of  the  cables 
and  their  insulative  coating  23,  as  shown  in  Figs.  4 
and  5.  The  housing  is  molded  from  an  insulative 
plastic  to  define  narrow  slots  81  and  82  extending 
into  cavities  71  and  72,  respectively,  adjacent  back 

io  walls  74  and  75  thereof.  These  slots  are  adapted  to 
receive  disk  like  portions  91  and  92  of  grounding 
contact  19.  Outer  surfaces  93  and  94  of  disk  like 
portions  91  and  92,  respectively,  define  second 
sheath  engaging  surfaces  or  clamping  surfaces  to 

is  be  clamped  against  first  sheath  engaging  surfaces 
53  on  flange  portions  47  of  conductive  members 
42  to  clamp  fanned  out  portions  22a  of  outer  con- 
ductive  sheaths  22  therebetween  when  fitting  as- 
semblies  16  and  17  are  mounted  to  housing  as- 

20  sembly  14.  Disk  like  portions  91  and  92  include 
central  apertures  90  and  95  for  receipt  of  center 
conductors  24  and  their  insulative  sheaths  23  when 
the  cables  are  extended  into  housing  assembly  14. 

As  best  shown  in  Fig.  3,  disk  like  portions  91 
25  and  92  of  grounding  contact  19  are  of  domed 

resilient  spring  configuration  to  provide  stored 
spring  energy  to  compensate  for  any  creep  char- 
acteristics  of  the  plastic  components  when  fitting 
assemblies  16  and  17  are  screwed  into  ends  32 

30  and  33  of  housing  19.  The  grounding  contact  also 
includes  a  central  strip  98  connecting  the  disk  like 
ends  91  and  92  and  a  center  ground  bar  99  posi- 
tioned  at  right  angles  along  one  side  of  the  strip. 
The  grounding  contact  is  secured  to  the  housing 

35  by  four  bosses  96  on  the  central  strip  (Fig.  2) 
which  are  pressed  into  the  inner  surfaces  of  the 
sides  of  molded  housing  30.  Spring  fingers  97  may 
also  be  provided  on  center  ground  bar  99  to  en- 
gage  a  surface  on  housing  30  to  further  lock  the 

40  grounding  contact  to  the  housing  after  the  ground- 
ing  contact  is  inserted  into  the  housing. 

When  grounding  contact  19  is  inserted  into 
housing  30,  domed,  disk  like  portions  91  and  92 
extend  into  slots  81  and  82,  respectively,  such  that 

45  disk  like  portions  91  and  92  are  positioned  within 
cavities  71  and  72  adjacent  back  walls  74  and  75 
thereof.  Center  ground  bar  99  extends  through  a 
slot  100  formed  in  the  side  of  housing  30. 

To  assemble  receptacle  connector  6,  ground- 
so  ing  contact  19  is  first  inserted  into  housing  30. 

Fitting  assemblies  16  and  17,  having  the  ends  of 
cables  12a  and  12b,  respectively,  attached  thereto, 
are  then  threaded  into  ends  32  and  33  of  housing 
30.  Fanned  out  braided  portions  22a  of  outer 

55  sheaths  22  are  sandwiched  between  sheath  engag- 
ing  surfaces  53  on  contact  members  47  and  sheath 
engaging  surfaces  93  and  94  on  disk  like  portions 
91  and  92.  As  the  fitting  assemblies  are  screwed 
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onto  the  housing,  domed  disk  like  portions  91  and 
92  collapse  in  a  fashion  similar  to  a  bellville  washer 
and  are  capable  of  recovering  through  spring  ac- 
tion  to  an  extent  necessary  to  compensate  for 
movement  due  to  plastic  creep  of  the  threaded 
plastic  elements.  The  conductive  sheaths  of  the 
cables  are  thus  firmly  clamped  to  the  connector 
and  electrically  connected  to  grounding  contact  19 
therein. 

Second  clamping  surfaces  93  and  94  on  disk 
like  portions  91  and  92  are  preferably  roughened  to 
more  firmly  clamp  fanned  out  conductive  sheaths 
22a  thereagainst.  Such  roughened  surfaces  can 
comprise,  for  example,  a  plurality  of  raised  ridges 
or  depressions  on  the  surfaces.  For  illustrative  pur- 
poses,  Fig.  3  shows  (in  cross  section)  a  plurality  of 
circular  ridges  151  on  clamping  surface  93,  and  a 
plurality  of  radial  ridges  152  on  clamping  surface 
94. 

During  threading  of  fitting  assemblies  16  and 
17  into  housing  30,  dielectric  covered,  but  unshiel- 
ded,  signal  carrying,  center  conductors  24  of  ca- 
bles  12a  and  12b  pass  through  holes  90  and  95  in 
disk  like  portions  91  and  92  of  the  grounding 
contact  and  into  central  cavity  portion  31  of  hous- 
ing  30.  The  cables  thus  also  function  to  retain 
grounding  contact  19  within  housing  30  when  the 
receptacle  connector  is  fully  assembled.  The  cov- 
ered  center  conductors  pass  over  U  shaped  rib 
structures  101  and  102  formed  in  central  portion  31 
which  support  the  covered  center  conductors  and 
function  as  anvils  for  connection  of  the  center  con- 
ductors  to  signal  carrying  contact  members  as  will 
be  explained  below.  A  centrally  located  wall  106 
extends  across  central  cavity  portion  31  and  serves 
as  a  stop  and  a  dielectric  barrier  to  ensure  that  the 
center  conductors  entering  the  central  portion  of 
the  housing  from  the  opposite  ends  do  not  inadver- 
tently  contact  one  another.  Housing  assembly  14  is 
now  ready  to  receive  signal  carrying  contact  as- 
sembly  18. 

Signal  carrying  contact  assembly  18  comprises 
a  contact  housing  121  of  molded  plastic  and  a  pair 
of  signal  carrying  contacts  122  and  123  supported 
within  the  housing. 

Signal  carrying  contacts  122  and  123  each 
include  depending  U  shaped  portions  which  define 
slot  means  131  composed  of  first  and  second  slots 
131a  and  131b  formed  in  the  two  sides  of  the  U 
shaped  portions  to  receive  exposed  insulating  lay- 
ers  23  of  cables  12a  and  12b.  Tapered  areas  133 
on  the  bottom  of  each  slot  guide  insulating  layers 
23  into  the  slots,  and  edges  132  thereof  comprise 
cutting  edges  for  cutting  through  insulation  layers 
23  when  contact  assembly  18  is  inserted  into  hous- 
ing  30  to  provide  direct  electrical  contact  between 
center  conductors  24  of  cables  12a  and  12b  and 
contacts  122  and  123,  respectively.  When  contact 

assembly  18  is  fully  inserted  into  housing  30,  cen- 
ter  conductors  24  extend  through  narrow  slot  por- 
tions  134a  and  134b  of  slots  131a  and  131b  to 
firmly  clamp  conductors  24  and  reliably  establish 

5  electrical  contact  between  the  contacts  and  the 
center  conductors  (see  Figs.  8  and  9).  Insulation 
displacement  contacts  of  the  type  utilized  herein 
are  known  in  the  art  and  are  disclosed,  for  example 
in  U.S.  Patent  No.  3,617,983. 

io  On  the  upper  ends  of  signal  carrying  contacts 
122  and  123  opposite  slot  means  131  and  extend- 
ing  at  right  angles  along  one  side  of  the  contacts, 
are  normally  closed  switch  means  140  defined  by 
switch  arms  141  and  142.  Switch  arm  141  is  fixed 

is  to  contact  122  while  longer  switch  arm  142  is 
movable  with  respect  to  contact  123.  Switch  means 
140  is  designed  to  provide  a  first  signal  path  be- 
tween  signal  carrying  contacts  122  and  123  and, 
hence,  between  signal  carrying  conductors  24  of 

20  cables  12a  and  12b. 
Switch  arms  141  and  142  include  elongated 

embossment  features  161  and  162  near  their  outer 
tips.  Embossment  features  161  and  162  are  ori- 
ented  to  be  at  right  angles  to  one  another  to 

25  describe  a  cross  contact  configuration  when  the 
switch  arms  are  in  contact  with  one  another.  Mov- 
able  switch  arm  142  is  preferably  formed  in  a 
preloaded  condition  such  that  when  it  is  installed 
into  the  contact  housing,  movable  arm  142  is  in  a 

30  somewhat  flexed  condition  to  ensure  firm,  reliable, 
electrical  connection  of  the  switch  arms. 

Signal  carrying  contacts  122  and  123  also  in- 
clude  flat  portions  163  and  164  formed  as  continu- 
ations  of  the  U  shaped  portions.  Flat  portions  163 

35  and  164  define  connection  areas  for  contact  termi- 
nals  contained  in  mating  plug  connector  8  as  will 
be  explained  below.  As  best  shown  in  Figs.  4  and 
5,  molded  features  171  and  172  on  contact  housing 
121  provide  support  for  the  signal  carrying  con- 

40  tacts;  and  curved  contact  portions  173  and  174 
between  the  flat  and  U  shaped  portions  of  the 
contacts  bear  against  the  molded  contact  housing 
features  to  provide  support  during  insulation  dis- 
placement  connection  with  the  cables. 

45  Insulation  displacement  connection  occurs 
when  signal  carrying  contact  housing  assembly  18 
is  inserted  into  the  central  cavity  of  connector 
housing  30.  During  insertion  of  contact  assembly 
18,  the  center  conductors  of  the  cables  are  re- 

50  ceived  within  tapered  areas  133  of  slot  means  131 
of  the  contacts.  During  continued  insertion,  cutting 
edges  132  cut  through  protective  sheaths  23  of  the 
cables  and  allow  the  thus  exposed  center  conduc- 
tors  of  the  cables  to  pass  into  narrow  portions  134a 

55  and  134b  of  the  slots  to  electrically  connect  the 
center  conductors  to  the  contacts.  Anvils  101  and 
102  in  connector  housing  30  and  molded  portions 
171  and  172  in  signal  carrying  contact  housing  121 

4 
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provide  backup  support  during  cutting  of  the  in- 
sulative  layer  of  the  cable.  The  size  of  narrow  slot 
portions  134a  and  134b  is  such  as  to  firmly  and 
reliably  retain  center  conductor  wires  24  therein; 
and  by  providing  slots  in  the  two  sides  of  each  U 
shaped  contact,  even  greater  reliability  is  achieved. 
When  the  signal  carrying  contact  housing  is  in- 
serted  into  the  connector  housing,  center  ground 
bar  99  of  grounding  contact  19  is  received  within  a 
tapered  slot  105  in  the  signal  carrying  contact 
housing  as  best  illustrated  in  Figs.  6  and  7. 

Signal  carrying  contact  housing  121  includes 
passive  latching  features  126  on  its  lowermost  four 
corners  which  are  positioned  to  engage  projections 
125  on  connector  housing  30,  and  active  latching 
features  127  on  each  side  to  cooperate  with  latch- 
ing  features  128  on  housing  30  to  secure  contact 
assembly  18  within  connector  housing  30. 

When  signal  carrying  contact  assembly  18  is 
inserted  into  housing  assembly  14,  assembly  of 
receptacle  tap  connector  6  and  its  connection  to 
cables  12a  and  12b  is  completed.  When  the  recep- 
tacle  tap  connector  is  not  being  used  to  tap  into 
the  cable  network,  switch  arms  141  and  142  are  in 
contact;  and  switch  means  140  is  closed  as  shown 
in  Fig.  8  to  provide  a  first  signal  path  within  the 
receptacle  tap  connector  housing  between  signal 
carrying  contacts  122  and  123  and,  hence,  be- 
tween  center  conductors  24  of  cables  12a  and  12b. 
Similarly,  the  outer  conductive  sheaths  of  cables 
12a  and  12b  are  connected  to  grounding  contact 
19. 

To  tap  into  the  cable  network,  plug  connector  8 
is  inserted  into  recess  or  cavity  175  within  signal 
receiving  contact  housing  121  of  receptacle  tap 
connector  6.  Plug  connector  8  is  connected  to  an 
electrical  cable  176  having  a  conductive  sheath 
177,  a  pair  of  signal  carrying,  insulation  covered 
conductors  183  and  184,  and  an  insulation  covered, 
third  conductor  182.  The  conductors  182,  183,  184 
include  corresponding  conductive  portions  182', 
183',  184'  connected  to  corresponding  conductive 
terminals  186,  187,  188,  each  of  the  terminals 
having  a  blade  configuration  that  is  of  the  type 
disclosed  in  U.S.  Patent  No.  2,791,755.  The  termi- 
nals  186,  187,  188  are  mounted  on  an  external 
surface  of  an  insulative  housing  181  of  plug  8  and 
are  oriented  on  housing  181  to  face,  respectively, 
signal  carrying  contacts  122,  123  and  ground  bar 
99  of  grounding  contact  19.  At  least  a  portion  of 
plug  8  and  terminals  186,  187,  188  are  constructed 
for  removable  insertion  into  a  plug  receiving  open- 
ing  or  recess  175  of  contact  housing  121.  Upon 
said  insertion,  housing  181  of  plug  8  urges  terminal 
186  to  engage  compressibly  and  slidably  impinge 
ground  bar  99  to  establish  an  electrical  connection 
of  conductive  sheath  177  of  plug  8  to  conductive 
sheaths  22  of  cables  12a  and  12b  (see  Figs.  6  and 

7.  Also  upon  said  insertion,  housing  181  of  plug  8 
urges  terminals  187  and  188  to  engage  compres- 
sibly  and  slidably  impinge,  respectively,  flat  sur- 
faces  163  and  164  of  signal  carrying  contacts  122 

5  and  123  to  establish  a  second  signal  path  between 
the  first  and  second  signal  carrying  contacts 
through  plug  8  (see  Figs.  4  and  5).  Cables  182, 
183,  and  184  are  retained  within  plug  connector 
housing  181  by  known  stuffer  boxes  191,  192,  and 

io  193. 
Plug  connector  8  includes  a  latching  member 

201  having  a  portion  207  adapted  to  engage  a 
latching  surface  202  in  contact  housing  18  when 
the  plug  connector  is  inserted  into  the  receptacle 

is  connector  to  retain  the  connectors  in  mated  con- 
dition  (see  Figs.  6,  7,  and  10).  Latch  201  includes 
an  extended  finger  portion  203  to  readily  permit  the 
plug  connector  to  be  disconnected  from  the  recep- 
tacle  connector  when  desired.  Extended  ribs  211 

20  and  212  formed  in  contact  housing  121  help  guide 
the  plug  connector  into  plug  receiving  cavity  175  of 
the  contact  housing  during  mating. 

Plug  connector  housing  181  is  configured  to 
define  a  cam  surface  205  (see  Figs.  9  and  10)  on 

25  the  lower  outside  corner  thereof.  Cam  surface  205 
is  positioned  to  engage  movable  switch  arm  142 
during  mating  of  the  connectors  and  to  disengage 
it  from  switch  arm  141  to  interrupt  the  first  signal 
path  between  signal  carrying  contacts  122  and  123. 

30  More  particularly,  during  mating  of  the  connectors, 
ground  connection  is  first  made  between  grounding 
contact  center  bar  99  and  grounding  contact  termi- 
nal  186  on  the  plug  connector  to  connect  the 
conductive  sheaths  in  cables  12a  and  12b  to 

35  grounding  cable  182.  Further  insertion  of  the  plug 
connector  into  cavity  175  causes  signal  carrying 
contacts  187  and  188  on  the  plug  connector  to 
engage  flat  portions  163  and  164  on  contacts  122 
and  123,  momentarily  creating  a  dual  signal  path 

40  through  both  the  normally  closed  switch  means 
140  and  the  the  plug  connector.  Further  insertion 
and  bottoming  of  the  plug  connector,  however, 
cause  cam  surface  205  to  move  movable  switch 
arm  1  42  away  from  switch  arm  1  41  ,  thereby  open- 

45  ing  switch  means  140  and  leaving  only  a  series 
connection  from  the  cables  12a  and  12b  through 
the  plug  connector  into  workstation  apparatus  (not 
shown)  connected  to  the  plug  connector.  Of 
course,  if  and  when  the  plug  connector  is  discon- 

50  nected  from  the  receptacle  connector,  movable 
switch  arm  142  is  released  by  cam  205  and  auto- 
matically  returns  back  into  contact  with  switch  arm 
141  to  close  switch  means  140  and  reestablish  the 
first  signal  path  between  signal  carrying  contacts 

55  122  and  123. 
With  the  present  invention,  accordingly,  a  tap 

connector  assembly  is  provided  which  maintains 
network  integrity  at  all  times.  The  assembly  in- 

5 
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eludes  a  receptacle  tap  connector  mountable  to  a 
coaxial  cable  network  and  which  provides  a  first 
electrical  signal  path  between  two  cables  when  the 
tap  is  not  in  use.  The  assembly  also  includes  a 
plug  connector  mateable  with  the  receptacle  tap 
connector,  which,  when  mated  interrupts  the  first 
signal  path  after  establishing  a  second  signal  path 
between  the  two  cables  through  the  plug  connector 
and  external  apparatus  connected  thereby  to  estab- 
lish  a  series  connection  of  the  external  apparatus 
into  the  network. 

The  connector  assembly  is  manufactured  pri- 
marily  from  stamped  and  formed  metal  strip  and 
molded  plastic  rather  than  machined,  precision 
made  parts  resulting  in  a  connector  that  is  of  lower 
cost  and  capable  of  high  volume  production. 

It  should  be  understood  that  the  invention  can 
take  numerous  other  forms.  Accordingly,  it  should 
be  understood  that  the  invention  should  be  limited 
only  insofar  as  is  required  by  the  scope  of  the 
following  claims. 

Claims 

1.  A  tap  connector  assembly  (10)  comprises,  a 
housing  (14),  a  conductive  grounding  contact 
(19)  carried  by  the  housing  (14)  for  connection 
to  corresponding  conductive  sheaths  (22,23)  of 
first  and  second  electrical  cables  (12a,12b), 
and  conductive  first  and  second  signal  carrying 
contacts  (122,123)  carried  by  the  housing  (14) 
for  connection  to  corresponding  signal  carrying 
conductors  (24,24)  of  the  first  and  second 
electrical  cables  (12a,12b),  portions  (141,142) 
of  the  first  and  second  signal  carrying  contacts 
(122,123)  are  electrically  connected  together,  a 
plug  (8)  connected  to  a  third  electrical  cable 
(176),  the  plug  having  corresponding  conduc- 
tive  electrical  terminals  (186,187,188)  for  con- 
nection  to  respective  conductors  (182,183,184) 
of  the  third  electrical  cable  (176),  and  the 
housing  (14)  has  a  cavity  (175)  to  receive  the 
plug  (8);  characterized  in  that; 

the  portions  (141,142)  of  the  first  and  sec- 
ond  signal  carrying  contacts  (122,123)  com- 
prise  a  normally  closed  switch  (140),  the  elec- 
trical  terminals  (186,187,188)  of  the  plug  (8) 
include  two  signal  carrying  terminals  (187,188) 
connected  to  two  signal  carrying  conductors 
(183,184)  of  the  third  electrical  cable  (176), 
and  the  plug  (8)  is  constructed  for  receipt  in 
the  cavity  (175)  to  connect  a  grounding  termi- 
nal  (186)  of  the  plug  (8)  to  the  grounding 
contact  (19)  carried  by  the  housing  (14),  and  to 
connect  each  of  the  signal  carrying  terminals 
(187,188)  of  the  plug  (8)  to  a  corresponding 
one  of  the  signal  carrying  contacts  (122,123) 
carried  by  the  housing  (14),  and  to  engage  the 

plug  (8)  against  the  switch  (140)  and  separate 
the  portions  (141,142)  of  the  signal  carrying 
contacts  (122,123)  that  comprise  the  switch 
(140). 

5 
2.  The  tap  connector  assembly  (10)  of  claim  1 

further  characterized  in  that;  first  and  second 
clamping  members  (16,17)  are  assembled  on 
the  housing  (14)  for  clamping  the  conductive 

io  sheaths  (22,22)  of  said  first  and  second  cables 
(12a,12b),  respectively,  to  said  grounding  con- 
tact  (19). 

3.  The  tap  connector  assembly  (10)  of  claim  2 
is  further  characterized  in  that;  said  first  and  sec- 

ond  clamping  members  (16,17)  include  first 
and  second  conductive  members  (42,42), 
sheath  engaging  surfaces  (53,53),  said  ground- 
ing  contact  (19)  includes  a  pair  of  sheath  en- 

20  gaging  surfaces  (93,94). 

4.  The  tap  connector  assembly  (10)  of  claim  3, 
further  characterized  in  that;  said  first  and  sec- 
ond  clamping  members  (16,17)  comprise  first 

25  and  second  fittings  (41,41)  having  axial  pas- 
sageways  (43,43)  for  receiving  said  first  and 
second  cables  (12a,12b),  respectively,  and 
wherein  said  housing  (14)  includes  apertures 
(76,77)  aligned  with  the  passageways  (43,43) 

30  in  said  first  and  second  fittings  (41,41)  when 
said  first  and  second  fittings  (41,41)  are  at- 
tached  to  said  housing  (14). 

5.  The  tap  connector  assembly  (10)  of  claim  4, 
35  further  characterized  in  that;  said  sheath  en- 

gaging  surfaces  (53,53,93,94)  of  said  fittings 
(41,41)  and  said  grounding  contact  (19)  com- 
prise  substantially  disk  shaped  surfaces. 

40  6.  The  tap  connector  assembly  (10)  of  claim  4, 
further  characterized  in  that;  said  fittings 
(41,41)  are  threadably  attached  to  said  housing 
(14). 

45  7.  The  tap  connector  assembly  (10)  of  claim  1, 
further  characterized  in  that;  said  first  and  sec- 
ond  signal  carrying  contacts  (122,123)  com- 
prises  insulation  displacement  contacts. 

50  8.  The  tap  connector  assembly  (10)  of  claim  1, 
further  characterized  in  that;  a  movable  switch 
arm  (142)  is  a  part  of  one  of  said  signal  carry- 
ing  contacts  and  is  displaced  by  said  plug  (8) 
to  open  said  normally  closed  switch  (140). 

55 
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Patentanspruche 

1.  Abzweigverbinderanordnung  (10)  mit  einem 
Gehause  (14),  mit  einem  leitfahigen  Erdungs- 
kontakt  (19),  der  zur  Verbindung  mit  entspre- 
chenden  leitfahigen  Umhullungen  (22,  23)  ei- 
nes  ersten  und  eines  zweiten  elektrischen  Ka- 
bels  (12a,  12b)  von  dem  Gehause  (14)  getra- 
gen  ist,  mit  einem  ersten  und  einem  zweiten 
von  dem  Gehause  (14)  getragenen  Signaluber- 
tragungskontakt  (122,  123)  zur  Verbindung  mit 
entsprechenden  signalfuhrenden  Leitern  (24, 
24)  des  ersten  und  des  zweiten  elektrischen 
Kabels  (12a,  12b),  wobei  Bereiche  (141,  142) 
des  ersten  und  des  zweiten  Signalubertra- 
gungskontakts  (122,  123)  elektrisch  miteinan- 
der  verbunden  sind,  und  mit  einem  Stecker 
(8),  der  mit  einem  dritten  elektrischen  Kabel 
(176)  verbunden  ist,  wobei  der  Stecker  ent- 
sprechende  leitfahige  elektrische  Anschlusse 
(186,  187,  188)  zur  Verbindung  mit  den  jeweili- 
gen  Leitern  (182,  183,  184)  des  dritten  elektri- 
schen  Kabels  (176)  aufweist  und  wobei  das 
Gehause  (14)  einen  Hohlraum  (175)  zur  Auf- 
nahme  des  Steckers  (8)  besitzt, 
dadurch  gekennzeichnet,  da/S  die  Bereiche 
(141,  142)  des  ersten  und  des  zweiten  Signal- 
ubertragungskontakts  (122,  123)  einen  norma- 
lerweise  geschlossenen  Schalter  (140)  bilden, 
da/S  die  elektrischen  Anschlusse  (186,  187, 
188)  des  Steckers  (8)  zwei  Signalubertra- 
gungsanschlusse  (187,  188)  beinhalten,  die  mit 
zwei  signalfuhrenden  Leitern  (183,  184)  des 
dritten  elektrischen  Kabels  (176)  verbunden 
sind,  und  da/S  der  Stecker  (8)  zur  Aufnahme  in 
dem  Hohlraum  (175)  ausgebildet  ist,  urn  einen 
Erdungsanschlu/S  (186)  des  Steckers  (8)  mit 
dem  von  dem  Gehause  (14)  getragenen  Er- 
dungskontakt  (19)  zu  verbinden  und  jeden  der 
Signalubertragungsanschlusse  (187,  188)  des 
Steckers  (8)  mit  einem  entsprechenden  Signal- 
ubertragungskontakt  der  von  dem  Gehause 
(14)  getragenen  Signalubertragungskontakte 
(122,  123)  zu  verbinden  sowie  den  Stecker  (8) 
mit  dem  Schalter  (140)  in  Eingriff  zu  bringen 
und  die  Bereiche  (141,  142)  der  den  Schalter 
(140)  bildenden  Signalubertragungskontakte 
(122,  123)  voneinander  zu  trennen. 

2.  Abgreifverbinderanordnung  (10)  nach  Anspruch 
1  ,  dadurch  gekennzeichnet,  da/S  ein  erstes  und 
ein  zweites  Klemmelement  (16,  17)  an  dem 
Gehause  (14)  angebracht  sind  zum  Klemmen 
der  leitfahigen  Umhullungen  (22,  22)  des  er- 
sten  bzw.  des  zweiten  Kabels  (12a,  12b)  gegen 
den  Erdungskontakt  (19). 

3.  Abgreifverbinderanordnung  (10)  nach  Anspruch 
2,  dadurch  gekennzeichnet,  da/S  das  erste  und 
das  zweite  Klemmelement  (16,  17)  ein  erstes 
und  ein  zweites  leitfahiges  Element  (42,  42) 

5  und  Umhullungsangreifflachen  (53,  53)  beinhal- 
ten  und  der  Erdungskontakt  (19)  ein  Paar  Um- 
hullungsangreifflachen  (93,  94)  beinhaltet. 

4.  Abzweigverbinderanordnung  (10)  nach  An- 
io  spruch  3,  dadurch  gekennzeichnet,  da/S  das 

erste  und  das  zweite  Klemmelement  (16,  17) 
ein  erstes  und  ein  zweites  AnschluCstuck  (41, 
41)  mit  einer  axialen  Passage  (43,  43)  zur 
Aufnahme  des  ersten  bzw.  des  zweiten  Kabels 

is  (12a,  12b)  aufweisen,  und  da/S  das  Gehause 
(14)  Offnungen  (76,  77)  aufweist,  die  bei  an 
dem  Gehause  (14)  angebrachtem  ersten  und 
zweiten  AnschluCstuck  (41,  41)  mit  den  Passa- 
gen  (43,  43)  in  dem  ersten  und  dem  zweiten 

20  AnschluCstuck  (41,  41)  ausgerichtet  sind. 

5.  Abzweigverbinderanordnung  (10)  nach  An- 
spruch  4,  dadurch  gekennzeichnet,  da/S  es  sich 
bei  den  Umhullungsangreifflachen  (53,  53,  93, 

25  94)  der  AnschluCstucke  (41,  41)  und  des  Er- 
dungskontakts  (19)  urn  im  wesentlichen  plat- 
tenformige  Flachen  handelt. 

6.  Abgreifverbinderanordnung  (10)  nach  Anspruch 
30  4,  dadurch  gekennzeichnet,  da/S  die  Anschlu/S- 

stucke  (41,  41)  an  dem  Gehause  (14)  durch 
gewindema/Sigen  Eingriff  angebracht  sind. 

7.  Abzweigverbinderanordnung  (10)  nach  An- 
35  spruch  1  ,  dadurch  gekennzeichnet,  da/S  es  sich 

bei  dem  ersten  und  dem  zweiten  Signaluber- 
tragungskontakt  (122,  123)  urn  die  Isolierung 
verdrangende  Kontakte  handelt. 

40  8.  Abgreifverbinderanordnung  (10)  nach  Anspruch 
1,  dadurch  gekennzeichnet,  da/S  ein  bewegli- 
cher  Schalterarm  (142)  Bestandteil  von  einem 
der  Signalubertragungskontakte  ist  und  durch 
den  Stecker  (8)  zum  Offnen  des  normalerweise 

45  geschlossenen  Schalters  (140)  verdrangt  wird. 

Revendicatlons 

1.  Ensemble  (10)  a  connecteurs  de  derivation 
50  comportant  un  boltier  (14),  un  contact  conduc- 

teur  (19)  de  mise  a  la  masse  porte  par  le 
boltier  (14)  pour  une  connexion  a  des  gaines 
conductrices  correspondantes  (22,  23)  de  pre- 
mier  et  second  cables  electriques  (12a,  12b), 

55  et  des  premier  et  second  contacts  conducteurs 
(122,  123)  pour  signaux  portes  par  le  boltier 
(14)  pour  une  connexion  sur  des  conducteurs 
correspondants  (24,  24)  pour  signaux  des  pre- 

7 
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mier  et  second  cables  electriques  (12a,  12b), 
des  parties  (141,  142)  des  premier  et  second 
contacts  (122,  123)  pour  signaux  etant  connec- 
tees  electriquement  entre  elles,  une  fiche  (8) 
etant  connectee  a  un  troisieme  cable  electri- 
que  (176),  la  fiche  ayant  des  bornes  electri- 
ques  conductrices  correspondantes  (186,  187, 
188)  pour  une  connexion  sur  des  conducteurs 
respectifs  (182,  183,  184)  du  troisieme  cable 
electrique  (176),  et  le  boltier  (14)  ayant  une 
cavite  (175)  destinee  a  recevoir  la  fiche  (8)  ; 
caracterise  en  ce  que  : 

les  parties  (141,  142)  des  premier  et  se- 
cond  contacts  (123,  124)  pour  signaux  com- 
prennent  un  interrupteur  (140)  normalement 
ferme,  les  bornes  electriques  (186,  187,  188) 
de  la  fiche  (8)  comprennent  deux  bornes  (187, 
188)  pour  signaux  connectees  aux  deux 
conducteurs  (183,  184)  pour  signaux  du  troisie- 
me  cable  electrique  (176),  et  la  fiche  (8)  est 
realisee  de  fagon  a  etre  regue  dans  la  cavite 
(175)  pour  connecter  une  borne  (186)  de  mise 
a  la  masse  de  la  fiche  (8)  a  la  borne  (19)  de 
mise  a  la  masse  portee  par  le  boltier  (14),  et 
pour  connecter  chacune  des  bornes  (187,  188) 
pour  signaux  de  la  fiche  (8)  a  I'un,  correspon- 
dent,  des  contacts  (122,  123)  pour  signaux 
portes  par  le  boltier  (14),  et  pour  engager  la 
fiche  (8)  contre  I'interrupteur  (140)  et  separer 
les  parties  (141,  142)  des  contacts  (122,  123) 
pour  signaux  qui  constituent  I'interrupteur 
(140). 

2.  Ensemble  a  connecteurs  de  derivation  (10) 
selon  la  revendication  1,  caracterise  en  outre 
en  ce  que  des  premier  et  second  elements  de 
bridage  (16,  17)  sont  assembles  sur  le  boltier 
(14)  pour  brider  les  gaines  conductrices  (22, 
22)  desdits  premier  et  second  cables  (12a, 
12b),  respectivement,  sur  ledit  contact  (19)  de 
mise  a  la  masse. 

ment,  et  dans  lequel  ledit  boltier  (14)  presente 
des  ouvertures  (76,  77)  alignees  avec  les  pas- 
sages  (43,  43)  dans  lesdits  premier  et  second 
raccords  (41,  41)  lorsque  lesdits  premier  et 

5  second  raccords  (41,  41)  sont  relies  audit  boT- 
tier  (14). 

5.  Ensemble  a  connecteurs  de  derivation  (10) 
selon  la  revendication  4,  caracterise  en  outre 

io  en  ce  que  lesdites  surfaces  (53,  53,  93,  94) 
d'engagement  de  gaine  desdits  raccords  (41, 
41)  et  dudit  contact  (19)  de  mise  a  la  masse 
comprennent  des  surfaces  sensiblement  en 
forme  de  disque. 

15 
6.  Ensemble  a  connecteurs  de  derivation  (10) 

selon  la  revendication  4,  caracterise  en  outre 
en  ce  que  lesdits  raccords  (41,  41)  sont  relies 
par  vissage  audit  boltier  (14). 

20 
7.  Ensemble  a  connecteurs  de  derivation  (10) 

selon  la  revendication  1,  caracterise  en  outre 
en  ce  que  lesdits  premier  et  second  contacts 
(122,  123)  pour  signaux  comprennent  des 

25  contacts  a  deplacement  d'isolant. 

8.  Ensemble  a  connecteurs  de  derivation  (10) 
selon  la  revendication  1,  caracterise  en  outre 
en  ce  qu'une  lame  mobile  (142)  d'interrupteur 

30  constitue  une  partie  de  I'un  desdits  contacts 
pour  signaux  et  est  deplacee  par  ladite  fiche 
(8)  pour  ouvrir  ledit  interrupteur  (140)  normale- 
ment  ferme. 

3.  Ensemble  a  connecteurs  de  derivation  (10) 
selon  la  revendication  2,  caracterise  en  outre 
en  ce  que  lesdits  premier  et  second  elements  45 
de  bridage  (16,  17)  comprennent  des  premier 
et  second  elements  conducteurs  (42,  42),  des 
surfaces  (53,  53)  d'engagement  de  gaine,  ledit 
contact  (19)  de  mise  a  la  masse  comprenant 
deux  surfaces  (93,  94)  d'engagement  de  gaine.  50 

4.  Ensemble  a  connecteurs  de  derivation  (10) 
selon  la  revendication  3,  caracterise  en  outre 
en  ce  que  lesdits  premier  et  second  elements 
de  bridage  (16,  17)  comprennent  des  premier  55 
et  second  raccords  (41,  41)  ayant  des  passa- 
ges  axiaux  (43,  43)  pour  recevoir  lesdits  pre- 
mier  et  second  cables  (12a,  12b),  respective- 
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