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(54)  Electrical  conductor  connectors  

(57)  An  electrical  cable  connector  (10)  comprises  a 
body  (12)  and  a  cover  (14)  which  fit  together  around  a 
cable  core  (62).  The  cover  (1  4)  is  slid  sideways  onto  the 
body  (12)  such  that  respective  pairs  (54  and  58,  56  and 
60)  of  engagement  surfaces  are  brought  into  an  over- 
lapping  configuration.  A  cutting  screw  (26)  in  the  cover 

(14)  is  tightened  and  cuts  into  the  cable  core  (62).  As 
the  cutting  screw  cuts  downwards  it  forces  the  body  (1  2) 
and  cover  (1  4)  to  engage  and  lock  together  and  then  it 
cuts  into  the  conductor  (70)  of  the  core  (62)  and  estab- 
lishes  a  conducting  path  between  the  core  (62)  and  a 
small  domestic  cable  (64). 
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Description 

This  invention  relates  to  electrical  conductor  con- 
nectors  and  is  particularly,  but  not  exclusively,  related  to 
connectors  for  connecting  one  or  more  service  cables 
to  a  main  cable. 

A  known  connector  comprises  a  generally  cylindri- 
cal  connector  body  having  a  longitudinal  through  bore. 
A  cable  core  is  inserted  into  each  end  of  the  bore  and 
clamped  with  a  respective  clamping  bolt  which  bites 
down  onto  the  cable  core  in  the  bore.  A  problem  with 
this  connector  is  that  once  a  first  cable  is  clamped  into 
one  end  of  the  bore  it  can  be  difficult  to  bend  a  second 
cable  to  a  sufficient  degree  to  allow  its  core  to  be  insert- 
ed  into  the  other  end  of  the  bore. 

This  problem  led  to  the  development  of  a  connector 
comprising  a  connector  body  having  a  bore  along  a  first 
part  of  its  length  and  an  open  channel  along  another  part 
of  its  length.  Once  a  first  cable  is  clamped  into  the  bore 
a  second  cable  is  laid  in  the  open  channel  onto  which  a 
cover  is  placed  to  create  a  "bore"  for  the  second  cable. 
In  one  embodiment  of  such  a  connector  the  cover  is  slid 
onto  the  connector  body  direction  parallel  to  the  longi- 
tudinal  axis  of  the  connector  body.  In  another  embodi- 
ment  (described  in  GB  2286728),  the  cover  is  held  onto 
the  connector  body  with  a  resilient  sleeve  which  is 
pushed  laterally  onto  the  connector  body  and  snaps  in 
place.  A  disadvantage  with  both  of  these  embodiments 
is  that  it  is  difficult  to  disengage  a  cover  from  its  respec- 
tive  connector  body  once  the  cover  is  in  place.  With  a 
longitudinal  sliding  fit  the  cover  may  snag  on  insulation 
present  adjacent  an  end  of  the  connector.  With  a  lateral 
snap  fit  the  resilience  of  the  sleeve  holds  the  sleeve  in 
place  against  removal. 

It  is  an  object  of  the  invention  to  provide  an  im- 
proved  connector  which  alleviates  these  problems. 

According  to  a  first  aspect  the  invention  provides  an 
electrical  conductor  connector  comprising  a  conductor 
receiving  channel  and  a  cover,  the  channel  having  a  lon- 
gitudinal  axis  along  which  the  conductor  is  adapted  to 
lie,  the  channel  and  the  cover  being  adapted  to  fit  to- 
gether  to  enclose  a  part  of  a  conductor,  in  which  at  least 
one  engagement  surface  on  the  channel  and  at  least 
one  engagement  surface  on  the  cover  are  brought  into 
overlap  by  movement  of  the  cover  across  the  conductor 
receiving  channel  in  a  lateral  direction  with  respect  to 
the  longitudinal  axis  of  the  channel. 

Preferably  the  connector  is  for  joining  one  electrical 
conductor  to  another  electrical  conductor. 

The  term  enclose  may  mean  that  the  channel  and 
the  cover  extend  all  the  way  around  the  part  of  the  cable. 
Alternatively  it  may  mean  that  they  extend  partially 
around  the  part  of  the  cable. 

According  to  a  second  aspect  the  invention  pro- 
vides  a  method  of  connecting  a  conductor  to  an  electri- 
cal  conductor  connector  comprising  the  steps  of: 

laying  a  conductor  along  a  conductor  receiving 

channel;  and 
moving  a  cover  across  the  conductor  receiving 
channel  in  a  lateral  direction  with  respect  to  a  lon- 
gitudinal  axis  of  the  conductor  such  that  at  least  one 

5  engagement  surface  on  the  channel  and  at  least 
one  engagement  surface  on  the  cover  are  brought 
into  overlap  by  the  lateral  movement  of  the  cover. 

The  part  of  the  conductor  may  be  a  region  along  its 
10  length  or  may  be  at  an  end.  In  either  case  it  may  refer 

to  exposed  cable  core.  Alternatively  the  part  of  the  con- 
ductor  may  be  a  cable  core  substantially  coated  with  in- 
sulation. 

Preferably  the  conductor  is  a  cable. 
is  Preferably  the  channel  is  defined  by  a  floor  and  two 

side  walls.  Preferably  there  is  an  engagement  surface 
on  an  upper  region  of  each  wall.  Preferably  one  engage- 
ment  surface  runs  along  a  region  of  an  inside  face  of 
one  wall  such  that  the  engagement  surface  overlies  the 

20  channel  and  the  other  engagement  surface  runs  along 
an  outside  face  of  the  other  wall  such  that  it  does  not 
overly  the  channel. 

Preferably  the  cover  is  moved  across  the  channel 
for  one  side  wall  to  the  other. 

25  Preferably  the  cover  has  a  clamping  member  which 
is  adapted  to  clamp  the  conductor  against  the  floor  of 
the  channel.  Preferably  the  clamping  member  is  a 
threaded  screw.  In  this  embodiment,  screwing  the 
threaded  clamping  member  may  cause  clamping  of  the 

30  conductor. 
The  clamping  member  may  be  a  cutting  screw,  in 

which  case  screwing  the  clamping  member  may  cause 
it  to  cut  through  insulation  on  the  conductor  and  estab- 
lish  electrical  contact  between  the  conductor  and  the 

35  clamping  member. 
Preferably  the  engagement  surfaces  are  brought  in- 

to  engagement  by  an  upward  movement  of  the  cover 
with  respect  to  the  channel.  Preferably  this  upward 
movement  occurs  after  the  engagement  surfaces  are 

40  overlapping.  Preferably  the  upward  movement  is 
caused  by  the  clamping  member  acting  on  the  conduc- 
tor.  In  this  case  engagement  of  the  cover  and  channel 
occurs  as  a  result  of  screwing  the  clamping  member  into 
the  conductor. 

45  Preferably  the  connector  is  for  joining  together  two 
conductors.  One  of  the  conductors  may  be  connected 
to  the  cover. 

Preferably  the  connector  is  a  service  connector  for 
connecting  a  service  cable  to  a  main  distribution  cable. 

so  Alternatively  the  connector  may  join  a  main  distribution 
cable  to  another  main  distribution  cable.  In  another  em- 
bodiment  the  connector  may  be  a  straight  or  in-line  con- 
nector  for  jointing  of  conductor  ends. 

Preferably  the  channel  and  cover  fit  together  loose- 
55  |y.  They  may  be  caused  to  lock  fixed  with  respect  to  one 

another  by  the  action  of  the  clamping  member  acting  on 
a  conductor  received  in  the  channel.  Preferably  the 
clamping  member  is  mounted  on  or  in  the  cover.  In  such 
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an  embodiment  releasing  the  clamping  member  from 
clamping  the  conductor  will  loosen  the  channel  and  cov- 
er  into  a  loose  fit.  It  may  cause  them  to  disengage. 

Preferably  the  channel  and  the  cover  are  conduc- 
tive.  Preferably  the  channel  and  the  cover  are  in  electri- 
cal  contact  with  each  other.  Advantageously  when  the 
channel  and  cover  are  fitted  together  external  surfaces 
of  the  connector  have  an  insulating  layer. 

An  embodiment  of  the  invention  will  now  be  de- 
scribed,  by  way  of  example  only,  in  which: 

Figure  1  shows  a  perspective  view  of  a  connector 
according  to  the  invention; 
Figure  2  shows  another  perspective  view  of  the  con- 
nector  partially  cut  away  to  reveal  more  detail; 
Figure  3  shows  yet  another  perspective  view  of  the 
connector  revealing  more  detail; 
Figure  4  shows  a  schematic  side  view  of  the  con- 
nector; 
Figure  5  shows  another  schematic  side  view  of  the 
connector; 
Figure  6  shows  the  connector  connected  to  cables; 
Figure  7  shows  a  perspective  view  of  another  con- 
nector  according  to  the  invention;  and 
Figure  8  shows  a  perspective  view  of  yet  another 
connector  according  to  the  invention. 

Figure  1  shows  a  perspective  view  of  a  connector 
10  having  a  body  12  and  a  cover  14.  The  body  12  and 
the  cover  14  fit  together  and  define  an  aperture  16 
through  which  passes  a  cable  which  lies  in  a  channel 
18.  The  cover  14  has  apertures  20,  22,  24,  a  threaded 
portion  of  which  carry  respective  threaded  screws  26, 
28,  30.  The  cover  14  also  has  an  aperture  32  which  is 
adapted  to  receive  an  end  of  a  cable. 

The  body  12  and  cover  14  each  comprise  integral 
metal  parts  34,  36  which  have  a  plastic  insulating  coat- 
ing  38.  The  coating  covers  only  "external"  regions  of  the 
parts  34,  36  and  does  not  cover  internal  metal  faces  of 
the  apertures  16  and  32  nor  the  threaded  portions  of 
apertures  20,  22  and  24. 

Figure  2  shows  the  connector  1  0  with  the  insulating 
coating  38  partly  cut  away  to  reveal  screws  26,  30  and 
the  parts  34,  36.  It  can  be  seen  that  the  screws  26,  28, 
30  are  sunk  in  formations  40,  42  which  are  comprised 
of  the  insulating  coating  38.  This  isolates  the  screws  26, 
30  to  some  extent  from  external  contact  when  the  con- 
nector  is  being  handled.  Interlocking  between  parts  34, 
38  can  also  be  seen. 

Figure  3  shows  the  connector  1  0  with  the  insulating 
layer  38  fully  removed  to  reveal  more  detail  of  the  parts 
34,  36.  Also  the  presence  and  relative  positions  of  the 
screws  26,  28  and  30  can  be  seen. 

Installation  of  the  connector  will  now  be  described 
with  reference  to  Figures  4  and  5.  These  figures  show 
side  views  of  the  parts  34,  36.  The  insulating  coating  38 
is  not  shown  in  these  figures  for  ease  of  explanation.  It 
is  to  be  noted  that  from  a  side  view,  both  the  parts  34, 

36  (and  thus  the  body  1  2  and  the  cover  1  4)  are  substan- 
tially  non-symmetrical. 

The  connector  10  is  of  a  kind  known  as  a  service 
connector  and  is  used  to  connect  a  small  cable  (for  ex- 

5  ample  a  small  domestic  cable  to  supply  a  house)  onto 
a  large  main  distribution  cable.  In  order  to  limit  the 
amount  of  disruption  caused  by  connecting  the  small  ca- 
ble,  the  connection  is  made  when  the  main  cable  is  live 
and  is  effected  without  cutting  the  main  cable.  Conven- 

10  tionally  the  main  cable  is  buried  underground.  Once  ex- 
cavated  and  stripped  of  insulation  a  three-core  arrange- 
ment  (for  a  three  phase  supply)  is  exposed.  The  cores 
are  each  separately  insulated.  The  cores  are  separated 
and  the  body  12  is  slid  underneath  an  insulated  core 

is  from  which  power  is  to  be  taken  (denoted  by  the  numeral 
62).  The  core  has  a  central  conductor  70  insulated  by  a 
layer  of  insulation  72.  The  core  62  lies  in  the  channel  1  8 
with  its  insulation  72  sitting  on  ribs  46  which  run  along 
the  channel  1  8.  The  channel  1  8  is  defined  by  a  floor  48 

20  and  two  side  walls  50,  52. 
The  cover  14  is  then  slid  across  the  body  12  as 

shown  in  Figure  4from  one  side  (in  the  direction  denoted 
66),  moving  in  a  direction  from  one  side  wall  50  to  the 
other  52.  As  the  cover  14  moves  sideways  across  the 

25  body  1  2  latching  surfaces  54,  56  on  the  body  1  2  overlap 
with  latching  surfaces  58,  60  on  the  cover  14  such  that 
pairs  of  latching  surfaces  56  and  58,  54  and  60  overlap. 
It  will  be  appreciated  that  placing  and  moving  the  cover 
14  does  not  have  to  be  exclusively  in  a  sideways  man- 

so  ner.  All  that  is  required  is  that  the  pairs  of  latching  sur- 
faces  are  brought  into  proximity  and  a  final  movement 
of  the  cover  14,  having  a  sideways  component,  brings 
the  pairs  of  latching  surfaces  into  correspondence.  It 
should  also  be  noted  that  there  is  a  substantial  clear- 

35  ance  between  the  pairs  of  latching  surfaces  at  this  stage 
of  installation  and  the  body  12  and  the  cover  14  fit  to- 
gether  loosely. 

Referring  now  to  Figure  5  the  screw  26  is  screwed 
down  onto  the  core  62.  The  screw  26  is  a  cutting  screw 

40  and  it  being  screwed  down  has  three  effects.  Firstly,  the 
screw  26  clamps  down  on  the  core  62.  Secondly,  as  the 
screw  is  screwed  down  further  the  cover  14  is  forced 
upwardly  with  respect  to  the  body  12  such  that  eventu- 
ally  the  pairs  of  latching  surfaces  56  and  58,  54  and  60 

45  are  brought  into  engagement.  This  is  shown  in  Figure 
5.  Thirdly,  once  the  latching  surfaces  are  engaged  the 
screw  26  cuts  into  the  insulation  72  of  the  core  62  until 
it  comes  into  electrical  contact  with  the  conductor  70. 
Therefore  fully  screwing  down  the  screw  26  fixes  the 

so  body  1  2  and  cover  1  4  with  respect  to  each  other  and  the 
assembled  connector  10  with  respect  to  the  core  62. 

The  purpose  of  the  ribs  46  will  be  explained.  When 
the  screw  26  is  tightened  and  clamps  progressively  onto 
and  into  one  side  of  the  insulation  72  the  ribs  bite  into 

55  the  other  side  of  the  insulation  72  and  are  forced  nearly, 
but  not  quite,  into  contact  with  the  conductor  70  such 
that  the  non-yielding  conductor  70  is  supported  on  the 
ribs  46  although  not  in  electrical  contact  therewith.  With- 

3 
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out  the  ribs  46,  the  core  62  would  sit  on  the  floor  48  of 
the  channel  18andoverthe  course  oftime  the  insulation 
72)  would  flow  out  of  the  region  separating  the  conduc- 
tor  70  and  the  floor  48  under  the  action  of  clamping  pres- 
sure  over  this  region.  As  a  result,  over  time  the  core  62 
would  become  loose  in  the  connector  10.  By  localising 
the  contact  (that  is  the  ribs  46  biting  into  the  insulation 
72)  the  insulation  72  is  not  squeezed  out  from  between 
the  conductor  70  and  the  floor  48  and  thus  the  core  62 
is  firmly  gripped  in  the  connector  10. 

Usually  before  electrical  connection  is  made  be- 
tween  the  core  62  and  the  screw  26,  the  small  domestic 
cable  is  stripped  of  insulation  at  one  end  and  inserted 
into  aperture  32,  and  then  clamped  with  the  screw  30. 
The  small  domestic  cable  may  be  clamped  to  the  cover 
14  before  the  cover  14  is  slid  onto  the  body  12.  In  this 
way  the  small  domestic  cable  and  connector  10  are 
electrically  neutral  until  the  screw  26  cuts  fully  through 
the  insulation  72  on  the  core  62. 

The  core  62  is  normally  electrically  live  during  con- 
nection  and  the  screw  26  is  tightened  with  a  specially 
made  tool  having  an  insulated  handle. 

Since  the  parts  26,  28,  30,  34  and  36  are  comprised 
of  metal  there  is  an  electrically  conductive  path  between 
each  screw  26  and  28  and  screw  30.  Therefore,  if  the 
small  domestic  cable  has  been  clamped  into  the  cover, 
electrical  connection  between  it  and  the  conductor  70 
will  occur  when  the  screw  is  fully  tightened.  The  insulat- 
ing  coating  38  keeps  all  of  the  electrically  live  parts  in- 
sulated  against  contact.  Accordingly  the  connector  10 
is  very  safe  to  use. 

Figure  6  shows  the  connector  1  0  fully  installed  con- 
necting  the  core  62  to  a  small  domestic  cable  64.  Al- 
though  in  this  embodiment  only  one  cable  64  is  connect- 
ed  into  the  connector  10  via  aperture  32,  there  is  a  cor- 
responding  aperture  (not  shown)  on  the  other  side  of  the 
cover  14  into  which  another  cable  may  be  clamped  by 
screw  28.  Therefore  two  domestic  cables  may  be  con- 
nected  to  the  same  core  62.  Alternatively  this  may  pro- 
vide  a  means  of  connecting  a  cable  which  approaches 
the  connector  1  0  from  the  right  hand  side  (as  viewed  in 
Figure  6)  or  from  the  left  hand  side,  thus  allowing  more 
flexibility  in  use. 

It  should  be  noted  that  if  the  body  1  2  and  the  cover 
1  4  need  to  be  disengaged  from  the  core  62,  as  the  screw 
30  is  released  the  force  holding  the  body  12  and  cover 
14  into  engagement  is  also  released  and  they  readily 
disengage.  The  invention  provides  a  connector  having 
rapid  and  easy  disconnection  as  well  as  installation. 

Although  in  the  foregoing  reference  has  been  made 
to  a  domestic  cable,  this  refers  to  one  embodiment  only. 
The  invention  has  general  applicability  in  any  circum- 
stance  when  electrical  current  is  transferred  from  one 
electrical  conductor  to  another  electrical  conductor. 

An  alternative  embodiment  of  the  invention  is 
shown  in  Figure  7.  This  shows  an  in-line  connector  80 
having  a  body  82  and  a  cover  84.  The  body  82  and  cover 
84  fit  together  by  means  of  engagement  surfaces  which 

operate  in  an  manner  similar  to  the  embodiment  de- 
scribed  above.  Howevertheconnector80  is  for  connect- 
ing  the  ends  of  cables  (for  example  main  distribution  ca- 
bles)  together.  With  the  cover  removed  an  end  of  each 

5  cable  is  placed  in  opposite  ends  of  a  channel  86  lying 
along  the  length  of  the  body  82  and  the  cover  84  placed 
on  the  body  82.  Tightening  of  clamping  screws  88,  90 
causes  the  body  82  and  cover  84  to  engage  and  lock. 
The  clamping  screws  cut  through  insulation  on  the  ca- 

10  bles  and  establish  electrical  connection  in  the  same 
manner  as  the  embodiment  described  above.  Electrical 
connection  from  one  cable  to  another  is  through  screws 
88,  via  cover  84,  and  through  screws  90  (or  in  the  op- 
posite  direction).  Of  course  the  body  82  and  cover  84 

is  would  be  insulated  in  a  manner  similar  to  the  embodi- 
ment  described  above  to  obtain  electrical  isolation.  In 
addition  to  connecting  cable  ends,  service  cables  may 
also  be  attached  to  the  cover  84  by  means  of  holes  92 
and  clamping  screws  94. 

20  Another  embodiment  of  the  invention  is  shown  in 
Figure  8.  This  shows  a  connector  100  for  joining  two 
main  cables  together,  a  so-called  "branch"  joint.  The 
principles  of  inserting  cables  into  a  body  102,  applying 
a  cover  1  04,  tightening  clamping  screws  1  06  and  estab- 

25  lishing  electrical  contact  are  similar  to  those  described 
above. 

Claims 
30 

1.  An  electrical  conductor  connector  (10)  comprising 
a  conductor  receiving  channel  (18)  and  a  cover 
(14),  the  channel  (18)  having  a  longitudinal  axis 
along  which  the  conductor  is  adapted  to  lie,  the 

35  channel  (18)  and  the  cover  (14)  being  adapted  to  fit 
together  to  enclose  a  part  of  a  conductor,  in  which 
at  least  one  engagement  surface  (54,  56)  on  the 
channel  (18)  and  at  least  one  engagement  surface 
(58,  60)  on  the  cover  (14)  are  brought  into  overlap 

40  by  movement  of  the  cover  (1  4)  across  the  conductor 
receiving  channel  (18)  in  a  lateral  direction  with  re- 
spect  to  the  longitudinal  axis  of  the  channel  (1  8). 

2.  A  connector  (10)  according  to  claim  1  characterised 
45  in  that  the  channel  (18)  has  two  side  walls  (50,  52) 

and  there  is  an  engagement  surface  (54,  56)  on  an 
upper  region  of  each  wall  (50,  52). 

3.  A  connector  (1  0)  according  to  claim  2  characterised 
so  in  that  the  cover  (14)  is  moved  across  the  channel 

(18)  from  one  side  wall  (50)  to  the  other  side  wall 
(52). 

4.  A  connector  (1  0)  according  to  any  preceding  claim 
(1  0)  characterised  in  that  the  engagement  surfaces 
(54,  56,  58,  60)  are  brought  into  engagement  by  an 
upward  movement  of  the  cover  (14)  with  respect  to 
the  channel  (18). 

20 

25 

4 
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5.  A  connector  (10)  according  to  any  preceding  claim 
characterised  in  that  the  cover  (14)  has  a  clamping 
member  (26)  which  is  adapted  to  clamp  the  conduc- 
tor  against  the  floor  (48)  of  the  channel  (18). 

5 
6.  A  connector  (10)  according  to  claim  5  characterised 

in  that  the  clamping  member  (26)  is  a  cutting  screw, 
which  is  adapted  to  cut  through  insulation  on  the 
conductor  and  establish  electrical  contact  between 
the  conductor  and  the  cutting  screw.  10 

7.  A  connector  (10)  according  to  any  preceding  claim 
characterised  in  that  the  channel  (18)  and  the  cover 
(14)  are  conductive  and  in  electrical  contact  with 
each  other.  15 

8.  A  connector  (10)  according  to  any  preceding  claim 
characterised  in  that  its  external  surfaces  have  an 
insulating  layer  (38)  when  the  channel  (18)  and  cov- 
er  (14)  are  connected  together.  20 

9.  A  connector  (10)  according  to  any  preceding  claim 
which  is  a  service  connector  for  connecting  a  serv- 
ice  cable  (64)  to  a  main  distribution  cable  (62). 

25 
1  0.  A  method  of  connecting  a  conductor  to  an  electrical 

conductor  connector  (10)  comprising  the  steps  of: 

laying  a  conductor  along  a  conductor  receiving 
channel  (18);  and  30 
moving  a  cover  (14)  across  the  conductor  re- 
ceiving  channel  (18)  in  a  lateral  direction  with 
respect  to  a  longitudinal  axis  of  the  conductor 
such  that  at  least  one  engagement  surface  (54, 
56)  on  the  channel  (18)  and  at  least  one  en-  35 
gagement  surface  (58,  60)  on  the  cover  (14)  are 
brought  into  overlap  by  the  lateral  movement  of 
the  cover  (14). 
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