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Description 

The  present  invention  relates  to  an  electrofu- 
sion  joint  having  an  electric  resistance  heating  wire 
embedded  therein,  and  the  use  thereof. 

Electrofusion  joints  have  been  developed  re- 
cently  and  are  finding  increasing  use  in  various 
fields  such  as  joining  of  plastic  pines  in  water 
works,  sewage  pipes  and  gas  pipes  in  various 
forms  such  as  saddle  joints,  elbow  joints,  T  joints 
and  cap  joints.  In  general,  an  electrofusion  joint  is  a 
molded  article  with  an  electrical  resistance  heating 
wire  embedded  therein.  Fusion  of  this  type  of  joint 
to  a  pipe  is  performed  by  applying  an  electrical 
current  at  a  constant  voltage  for  a  predetermined 
time  while  fitting  the  joint  on  a  pipe  end  or  pressing 
it  against  the  pipe  end  so  as  to  cause  the  interface 
to  melt  thereby  fusing  the  interface. 

According  to  the  method  of  this  type,  bonding 
by  fusion  can  simply  be  accomplished  by  fitting  or 
pressing  a  joint  to  a  pipe  and  then  supplying  an 
electrical  current  to  the  joint.  Thus,  this  method 
enables  the  fusion  bonding  to  be  completed  easily 
and  in  a  short  period  of  time  as  compared  with  the 
conventional  method  which  requires  the  joint  to  be 
fitted  or  pressed  to  the  pipe  after  thermally  fusing 
the  abutting  surfaces  of  these  joint  and  pipe.  In 
addition,  this  type  of  method  enables  fusion  bond- 
ing  of  comparatively  high  reliability. 

One  of  the  problems  encountered  with  this 
type  of  method  is  that  the  completion  of  fusion 
cannot  easily  be  confirmed  by  a  visual  check. 

Conventionally,  operators  are  obliged  to  lift, 
swing  or  pull  the  joint  in  order  to  test  the  pipe  joint 
after  fusion,  in  order  to  confirm  that  the  fusion  has 
been  conducted  safely. 

Alternatively,  electrofusion  may  be  performed 
for  an  indefinite  period,  for  example  the  current 
may  be  terminated  upon  detection  of  melting.  For 
instance,  the  melting  of  the  interface  is  detected  by 
providing  a  detection  hole  b  extending  to  the  re- 
gion  near  the  electrical  resistance  heating  wire  a  as 
shown  in  Fig.  11  and  detecting  the  pressure  of 
molten  resin  flowing  into  the  hole  by  means  of  a 
pressure  switch.  Such  a  method  is  disclosed  in  the 
prior  art  document  EP-A-0,  149,410. 

Various  other  methods  also  have  been  pro- 
posed  and  used  for  the  purpose  of  testing  the  state 
of  fusion.  For  instance,  in  one  of  these  known 
methods,  a  detection  hole  60  leading  to  a  region  in 
the  vicinity  of  the  electrical  resistance  heating  wire 
is  provided  as  shown  in  Fig.  4  and  the  state  of 
fusion  can  be  detected  by  observing  the  state  of 
expansion  of  the  molten  resin  through  the  hole  60. 

Alternately,  as  in  document  US-A-4,703,150,  a 
hole  may  be  formed  in  the  joint  so  as  to  reach  a 
region  in  the  vicinity  of  the  electrical  resistance 
heating  wire  and  a  radially  movable  indicator  is 

received  in  the  hole  so  that  the  completion  of 
fusion  is  confirmed  by  recognizing  a  radial  move- 
ment  of  the  indicator  caused  by  spreading  of  the 
molten  resin.  In  another  known  method,  a  tempera- 

5  ture  indicator  tape  capable  of  changing  its  color 
according  to  the  temperature  is  adhered  to  the 
surface  of  the  pipe  joint  so  that  the  completion  of 
fusion  is  detected  through  observation  of  the  color 
of  the  temperature  indicator  tape. 

io  The  arrangement  in  which  molten  resin 
spreads  into  a  hole  leading  to  a  region  near  the 
electrical  resistance  heating  wire,  as  is  the  case  of 
the  aforementioned  arrangement  in  which  the  fu- 
sion  is  detected  by  a  pressure  switch  responsive  to 

75  flow  of  molten  resin  into  a  hole,  suffers  from  a 
problem  in  that  a  large  quantity  of  molten  resin  is 
required  for  the  purpose  of  confirmation  of  the 
fusion  particularly  when  the  joint  has  a  large  wall 
thickness  because  in  such  a  case  the  volume  of 

20  the  hole  is  large.  In  order  to  enable  a  visual  check 
of  the  molten  resin  flowing  out  of  the  hole,  it  is 
necessary  that  the  molten  resin  protrudes  to  a 
height  of  5  mm  or  so  above  the  pipe  surface.  This 
requires  that  a  large  quantity  of  molten  resin  flows 

25  into  the  hole  and,  therefore,  that  the  fluidity  of  the 
resin  around  the  interface  between  the  joint  and  the 
pipe  increases  to  such  a  high  level  as  to  cause 
various  troubles  such  as  overheating  due  to  short- 
circuiting  of  electrical  resistance  heating  wire,  re- 

30  duction  in  the  pressure  of  the  molten  resin  around 
the  interface,  deformation  of  the  joint  or  the  pipe  in 
amount  corresponding  to  the  quantity  of  the  resin 
which  has  been  spread  into  the  hole  resulting  in  a 
large  residual  internal  stress  to  reduce  the  quality 

35  of  the  bonding  by  fusion.  In  the  method  which 
relies  upon  the  spreading  of  the  molten  resin  out  of 
the  hole,  it  has  been  difficult  to  adequately  control 
the  quantity  of  the  resin  flowing  out  of  the  hole 
regardless  of  the  conditions  such  as  the  size  of  the 

40  gap  between  the  environmental  temperature,  the 
size  of  the  gap  between  the  pipe  and  the  joint,  and 
so  forth. 

The  method  which  relies  upon  a  radially  mov- 
able  indicator  also  is  disadvantageous  in  that  the 

45  indicator  tends  to  move  by  vibration  or  force  of 
gravity  applied  to  the  joint  with  the  result  indication 
indicative  of  completion  of  fusion  bonding  is  made 
even  when  the  bonding  actually  has  not  been  done. 

The  method  which  makes  use  of  a  temperature 
50  indication  tape  does  not  cause  any  adverse  effect 

on  the  fusion  performance  because  it  does  not 
require  spreading  or  flowing  of  the  molten  resin  out 
of  the  joint.  With  this  method,  however,  it  is  difficult 
to  exactly  predict  the  molten  resin  temperature 

55  which  are  important  factor  of  the  fusion  from  the 
exterior  of  the  joint.  Thus,  the  method  relying  upon 
the  temperature  indicator  tape  tends  to  suffer  a 
large  error.  In  general,  where  the  ambient  air  tem- 
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perature  is  around  20  °C,  the  temperature  of  the 
joint  surface  does  not  rise  beyond  60  °  C  when  the 
inner  surface  of  the  joint  has  been  molten.  To 
enable  the  fused  state  to  be  detected  correctly, 
therefore,  the  tape  has  to  be  selected  such  that  its 
color  is  changed  at,  for  example,  50  °C.  Such  a 
tape  will  easily  change  its  color  when  irradiated 
directly  with  sunlight  in  summer.  Thus,  the  method 
which  makes  use  of  the  temperature  indicator  tape 
is  also  unsatisfactory  from  a  practical  point  of  view. 

According  to  a  first  aspect  of  the  present  in- 
vention,  there  is  provided  an  electrofusion  joint, 
such  as  a  sleeve,  having  an  electrical  resistance 
heating  wire  embedded  in  the  inner  peripheral  re- 
gion  thereof,  said  electrofusion  joint  being  adapted 
to  be  fitted  to  an  end  of  a  pipe  of  a  plastics 
material  and  said  electrical  resistance  heating  wire 
being  adapted  to  be  supplied  with  electrical  current 
so  that  the  interface  between  said  joint  and  said 
pipe  may  be  fused  to  bond  said  joint  and  said  pipe, 
said  electrofusion  joint  comprising:  an  annular 
groove  formed  in  the  outer  peripheral  surface  of 
said  joint  and  extending  to  a  region  near  said 
electrical  resistance  heating  wire,  so  as  to  define  a 
substantially  normal  pin-  or  bar-like  core  member 
of  said  plastics  material;  and  a  stopper  member 
provided  outwardly  from  said  core  member  and 
capable  of  limiting  the  outward  movement  of  said 
core  member. 

The  stopper  member  may  comprise  a  pressure 
switch  to  be  operated  by  the  outward  movement  of 
the  core  member  to  terminate  current  supply  to  the 
heating  wire  when  the  fusion  bonding  has  occurred. 

The  present  invention  will  be  further  explained 
hereinafter  with  reference  to  the  following  descrip- 
tion  of  exemplary  embodiments  and  the  accom- 
panying  drawings,  in  which: 

Fig.  1  is  a  sectional  view  of  an  electrofusion  joint 
which  is  not  in  accordance  with  the  present 
invention; 
Fig.  2  is  an  enlarged  view  of  an  essential  portion 
of  the  electrofusion  joint  of  Fig.  1  in  a  state  after 
fusion; 
Fig.  3  is  a  sectional  view  of  the  use  of  another 
joint; 
Fig.  4  is  a  sectional  view  of  a  conventional 
electrofusion  joint; 
Figs.  5  and  6  are  sectional  views  of  yet  another 
electrofusion  joint  in  states  before  and  after  fu- 
sion; 
Fig.  7  is  a  sectional  view  of  still  another  elec- 
trofusion  joint; 
Fig.  8  is  a  plan  view  of  an  essential  portion  of 
the  electrofusion  joint  of  Fig.  7  in  a  state  after 
fusion; 
Fig.  9  is  a  sectional  view  of  a  first  embodiment 
of  an  electrofusion  joint  of  the  present  invention; 

Fig.  10  is  a  sectional  view  of  a  second  embodi- 
ment  of  an  electrofusion  joint  of  the  present 
invention;  and 
Fig.  11  is  a  sectional  view  of  an  essential  portion 

5  of  a  conventional  electrofusion  joint; 
According  to  the  method  of  the  invention  for 

fusing  an  electrofusion  joint,  the  electrofusion  joint 
which  has  an  electrical  heating  wire  embedded 
therein  is  fitted  or  laterally  pressed  to  a  plastic  pipe 

io  and  then  electrical  current  is  supplied  to  the  elec- 
trical  resistance  heating  wire  thereby  to  fuse  the 
joint,  wherein  the  joint  is  provided  with  an  annular 
groove  which  reaches  to  a  region  near  the  elec- 
trical  resistance  heating  wire  and  a  pin-or-bar-like 

is  core  member  is  provided  at  the  centre  of  the 
groove  and  a  stopping  member  is  provided  for 
limiting  the  amount  of  projection  of  the  core  which 
is  lifted  up  by  the  pressure  of  molten  resin  during 
the  fusion.  Whether  the  fusion  has  been  safely 

20  accomplished  may  be  detected  by  detecting  the 
projection  of  the  core  through  checking  the  state  of 
the  stopping  member,  a  visual  check  from  a  lateral 
direction,  or  by  inspection  after  removal  of  the 
stopping  member. 

25  Alternatively,  the  pressure  of  the  molten  resin 
may  be  detected  by  pressure  exerted  on  a  pres- 
sure  switch  through  the  core,  and  the  supply  of  the 
electrical  current  terminated  when  a  predetermined 
pressure  of  the  molten  resin  is  detected  by  the 

30  pressure  switch. 
The  stopping  member  may  be  embedded  in  or 

fixed  to  the  joint  or,  alternately,  detachably  secured 
to  the  joint.  When  the  stopping  member  closes  or 
covers  the  detection  hole  it  is  preferably  made  of  a 

35  transparent  or  translucent  material  and  is  typically 
made  of  a  glass.  This,  however,  is  not  exclusive 
and  the  stopping  member  may  be  made  of  other 
suitable  light-transmitting  material  which  has  a  high 
heat-resistance  to  withstand  the  temperature  of 

40  molten  resin  (120-1  30  °C)  and  which  can  bear  the 
pressure  of  the  molten  resin  which  is  generally 
within  the  range  of  O  to  5  kgf/cm2. 

Alternately,  a  small  inspection  hole  may  be 
formed  in  the  stopping  member. 

45  The  stopping  member  need  not  always  be  de- 
signed  such  as  to  surround  the  entire  circumfer- 
ence  of  the  detection  hole  but  may  be  designed 
such  that  it  is  opened  at  a  portion  or  the  whole  of 
the  circumference.  In  such  a  case,  the  small  in- 

50  spection  hole  of  the  gap  serves  also  as  a  vent  hole. 
When  a  detachable  stopping  member  is  used  it 

may  be  formed  as  a  single  member  or  may  be 
formed  integrally  with  a  connector  which  is  de- 
tachably  inserted  into  a  socket  in  the  electrofusion 

55  joint  so  as  to  be  detached  together  with  the  con- 
nector.  In  such  a  case,  the  electrofusion  joint  in- 
cludes  such  a  connector. 
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In  the  electrofusion  joint  of  the  type  described 
above,  electrical  current  is  supplied  to  the  electrical 
resistance  heating  wire  so  that  heat  is  generated  to 
elevate  the  temperature  of  the  resin  near  the  elec- 
trical  resistance  heating  wire  to  melt  the  same.  In 
such  a  state,  the  molten  resin  around  the  electrical 
resistance  heating  wire  is  thermally  expanded  to 
generate  an  internal  pressure.  A  rise  in  the  internal 
molten  resin  pressure  causes  the  detection  pin-or 
bar-like  bar  to  be  lifted  and  stopped  by  the  stop- 
ping  member.  In  consequence,  the  amount  of  the 
molten  resin  which  flows  out  of  the  joint  is  de- 
creased.  The  safe  accomplishment  of  the  fusion  is 
confirmed  through  the  detection  of  the  contact  be- 
tween  the  pin  or  bar-like  member  and  the  stopper. 
According  to  one  embodiment  of  the  fusion  method 
of  the  present  invention  which  makes  use  of  the 
aforementioned  pressure  detection  system,  the 
stopper  is  provided  by  a  pressure  switch  and  the 
pressure  rise  of  the  molten  resin  is  detected  by  the 
pressure  switch  through  the  core  without  requiring 
the  molten  resin  to  flow  and  spread.  Upon  detec- 
tion  of  the  rise  in  the  molten  resin  pressure,  the 
pressure  switch  delivers  a  signal  for  terminating  the 
supply  of  the  electrical  current  to  the  electrical 
resistance  heating  wire. 

Each  attached  figure  shows  an  electrofusion 
joint  intended  for  use  as  a  pipe  joint  for  connecting 
plastic  tubes.  The  electrofusion  joint,  generally  de- 
noted  by  12,  has  an  electrical  resistance  heating 
wire  11  embedded  in  the  region  adjacent  to  the 
inner  peripheral  surface  thereof.  In  Figures  1  to  6 
detection  holes  14  are  formed  so  as  to  extend 
radially  inwardly  to  a  region  near  the  electrical 
resistance  heating  wire  1  1  at  portions  near  sockets 
13  which  are  provided  on  the  left  and  right  ends  of 
the  joint  12  as  viewed  in  the  figure.  The  arrange- 
ment  is  such  that,  when  the  electrofusion  joint  is 
heated  and  molten,  the  portion  of  the  resin  material 
of  the  joint  flows  into  these  detection  holes.  Each 
hole  is  closed  by  a  pyrex  glass  sheet  15  embed- 
ded  in  the  resin  of  the  joint  12,  as  shown  in  Fig.  1. 
The  glass  sheet  15  is  provided  with  vent  holes  16 
as  shown  in  Fig.  2  so  as  to  allow  the  molten  resin 
to  flow  into  the  detection  hole  14  without  encoun- 
tering  substantial  resistance. 

In  use,  electrical  connectors  (not  shown)  are 
inserted  into  the  sockets  13  so  as  to  supply  the 
electrical  heating  wire  with  an  electrical  current.  In 
consequence,  the  molten  resin  flows  into  the  detec- 
tion  hole  14  so  as  to  be  visually  recognized 
through  the  glass  sheet  15,  thus  enabling  the  con- 
firmation  of  completion  of  the  fusion  bonding. 

Fig.  3  shows  a  joint  in  which  the  pyrex  glass 
sheet  of  the  joint  shown  in  Fig.  1  is  substituted  by 
an  aluminum  plate  21  having  a  small  inspection 
hole.  Confirmation  of  state  of  fusion  bonding  is 
conducted  by  visually  checking  the  state  of  the 

molten  resin  flowing  into  the  detection  hole  14 
through  the  small  inspection  hole  22. 

Fig.  5  shows  another  joint  in  which  a  lid  26  is 
formed  integrally  with  each  connector  25  such  that 

5  the  detection  hole  14  is  covered  by  the  associated 
lid  26  when  the  connector  25  integral  with  this  lid 
26  is  inserted  into  the  corresponding  socket  13. 
The  lid  26  is  provided  with  a  small  hole  or  a  small 
groove  27  at  a  portion  thereof  corresponding  to  the 

io  detection  hole  14.  A  numeral  28  designates  an  air 
vent  hole. 

In  use,  each  connector  25  is  inserted  into  the 
socket  13  while  being  rotationally  located  such  that 
the  lid  26  integral  therewith  covers  the  detection 

is  hole  14.  Subsequent  supply  of  the  electrical  power 
to  the  electrical  heating  wire  causes  the  resin  ma- 
terial  of  the  joint  to  be  molten  and  the  molten  resin 
flows  into  each  detection  hole  14.  The  connector 
25  is  withdrawn  after  solidification  of  the  resin.  In 

20  consequence,  a  projection  29  is  left  on  the  surface 
of  the  joint  so  as  to  indicate  that  the  fusion  bonding 
has  been  safely  completed. 

Fig.  7  shows  a  modification  of  the  joint  of  Fig. 
5.  In  this  modification,  a  flange-like  lid  31  is  formed 

25  on  the  lower  end  of  the  connector  25  integrally 
therewith.  A  small  annular  groove  32  is  formed  in 
the  bottom  surface  of  the  lid  31  .  When  the  connec- 
tor  25  is  detached  after  completion  of  the  fusion, 
an  arcuate  protrusion  33  appears  on  the  surface  of 

30  the  joint  as  shown  in  Fig.  8. 
Fig.  9  shows  a  first  embodiment  in  which  an 

annular  groove  41  is  formed  in  the  outer  surface  of 
the  joint  43.  A  pin-shaped  core  42  is  formed  in  the 
center  of  the  annular  groove  41  .  A  stopping  mem- 

35  ber  46  is  formed  on  a  connector  45  which  is  to  be 
inserted  into  a  socket  44  such  that  the  stopping 
member  46  covers  the  detection  hole  when  the 
connector  45  is  inserted  into  the  socket  44. 

Fig.  10  shows  a  second  embodiment  in  which 
40  a  pressure-transmitting  bar-like  core  53  is  formed 

by  an  annular  groove  52  formed  in  the  vicinity  of 
the  socket  51.  On  the  other  hand,  a  connector  54  is 
provided  with  a  pressure  switch  55  having  a  piston 
56  which  is  capable  of  engaging  with  the  core  53 

45  when  the  connector  54  is  inserted  into  the  socket 
51.  After  the  start  of  the  supply  of  the  electrical 
power,  the  resin  of  the  portion  of  the  joint  around 
the  electrical  resistance  heating  wire  57  is  molten 
so  as  to  expand  thereby  raising  the  internal  resin 

50  pressure.  The  raised  internal  resin  pressure  causes 
the  core  53  to  be  displaced  so  that  the  pressure 
detection  switch  55  is  detected  with  the  result  that 
a  switch  (not  shown)  in  a  power  supply  circuit  is 
opened  thereby  ceasing  the  electrical  power  sup- 

55  ply. 
Thus,  in  the  embodiment  shown  in  Fig.  10,  the 

fusion  of  the  joint  is  detected  by  a  pressure  switch 
through  a  pressure-transmitting  core  which  is  de- 
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fined  by  an  annular  groove  formed  to  reach  a 
region  near  the  electrical  resistance  heating  wire, 
and  the  supply  of  the  electrical  power  is  terminated 
when  the  pressure  of  the  molten  resin  at  the  fusion 
region  is  detected  by  the  pressure  switch  through 
the  pressure-transmitting  core.  With  this  arrange- 
ment,  it  is  possible  to  detect  the  pressure  without 
causing  any  portion  of  the  molten  resin  to  flow  out 
of  the  joint  regardless  of  the  wall  thickness  of  the 
joint.  It  is  therefore  possible  to  eliminate  problems 
encountered  with  conventional  method  relying  upon 
a  pressure  detection  system,  it.e.,  short-circuiting 
in  the  electrical  resistance  heating  wire  and  deterio- 
ration  of  the  fusing  performance  which  are  attrib- 
utable  to  excessively  high  fluidity  of  the  molten 
resin. 

According  to  the  electrofusion  joint 
which  employs  a  lid  covering  the  detection  hole, 
the  molten  resin  is  prevented  from  flowing  outside 
the  joint  through  the  detection  hole  because  the 
detection  hole  is  covered  by  a  lid.  In  consequence, 
the  degradation  in  the  fusion  performance  which 
may  otherwise  be  caused  by  a  too  large  quantity  of 
molten  resin  flowing  into  the  detection  hole  is 
avoided.  In  addition,  whether  the  fusion  has  been 
accomplished  safely  can  be  easily  detected  by  a 
visual  check  through  the  lid  or  after  removal  of  the 
lid. 

When  a  lid  made  of  a  metallic  material  is  used, 
the  cooling  of  the  molten  resin  is  promoted  so  as 
to  minimize  the  quantity  of  the  resin  flowing  out  of 
the  joint. 

The  joint  in  which  the  lid  is  integrated  with  a 
connector  for  electrical  power  supply  is  advanta- 
geous  in  that  the  closing  and  opening  of  the  detec- 
tion  hole  can  be  done  automatically  in  accordance 
with  the  mounting  and  demounting  of  the  connec- 
tor. 

When  the  lid  is  provided  with  a  small  hole  or  a 
small  groove  corresponding  to  the  detection  hole,  a 
protrusion  is  formed  on  the  surface  of  the  joint  so 
as  to  enable  an  easy  visual  check. 

When  the  above-mentioned  small  groove  is 
formed  in  an  annular  form,  the  socket  can  be 
inserted  in  a  random  orientation  so  that  the  work 
for  connecting  pipes  through  the  joint  is  facilitated 
advantageously. 

Provision  of  a  small  air  vent  hole  or  air  vent 
gap  ensures  that  the  molten  resin  fills  the  detection 
hole  and  the  small  vent  hole  or  small  groove  with- 
out  substantial  resistance. 

The  following  advantages  are  brought  about  by 
the  employment  of  a  pin-like  core  formed  by  an 
annular  groove  formed  in  the  joint  so  as  to  reach  a 
region  near  the  electrical  resistance  heating  wire 
and  a  stopping  member  provided  above  the  core 
so  as  to  limit  the  amount  of  projection  of  the  core. 
Namely,  since  the  amount  of  projection  of  the  core 

is  limited  by  the  stopper  member,  the  quantity  of 
the  molten  resin  flowing  into  the  bore  also  is  limit- 
ed  so  as  to  eliminate  any  unfavorable  effect  on  the 
fusion  performance  attributable  to  flowing  of  an 

5  excessively  large  quantity  of  molten  resin.  In  addi- 
tion,  whether  the  fusion  bonding  has  been  sucess- 
fully  accomplished  can  be  detected  by  a  visual 
check  of  the  state  of  the  core  from  a  lateral  side  of 
the  joint  or  after  removal  of  the  stopper  member. 

io  The  stopper  member  may  be  fixed  to  the  joint 
or  may  be  provided  integrally  with  a  connector  for 
the  electrical  power  supply  so  that  the  pressing 
member  can  be  set  or  demounted  from  the  core  in 
accordance  with  the  insertion  and  withdrawal  of  the 

is  connector  into  and  out  of  the  socket. 

Claims 

1.  An  electrofusion  joint,  such  as  a  sleeve  (43), 
20  having  an  electrical  resistance  heating  wire 

(57)  embedded  in  the  inner  peripheral  region 
thereof,  said  electrofusion  joint  being  adapted 
to  be  fitted  to  an  end  of  a  pipe  of  a  plastics 
material  and  said  electrical  resistance  heating 

25  wire  being  adapted  to  be  supplied  with  elec- 
trical  current  so  that  the  interface  between  said 
joint  and  said  pipe  may  be  fused  to  bond  said 
joint  and  said  pipe,  said  electrofusion  joint 
comprising:  an  annular  groove  (41,52)  formed 

30  in  the  outer  peripheral  surface  of  said  joint  and 
extending  to  a  region  near  said  electrical  resis- 
tance  heating  wire,  so  as  to  define  a  substan- 
tially  normal  pin-  or  bar-like  core  member  (42, 
53)  of  said  plastics  material;  and  a  stopper 

35  member  (46,  56)  provided  outwardly  from  said 
core  member  (42,  53)  and  capable  of  limiting 
the  outward  movement  of  said  core  member. 

2.  An  electrofusion  joint  according  to  claim  1, 
40  wherein  said  stopper  member  (46)  has  a  cap- 

like  form  and  is  made  of  a  transparent  or 
translucent  material,  said  stopper  member  (46) 
being  installed  so  as  to  cover  said  annular 
groove  (41). 

45 
3.  An  electrofusion  joint  according  to  claim  1, 

wherein  said  stopper  member  (46)  has  at  least 
one  small  inspection  hole. 

50  4.  An  electrofusion  joint  according  to  claim  1, 
wherein  said  stopper  member  (46,56)  is  pro- 
vided  over  said  annular  groove  (41  ,  52),  and  is 
open  around  at  least  part  of  its  circumference. 

55  5.  An  electrofusion  joint  according  to  claim  1, 
wherein  said  stopper  member  (56)  comprises  a 
pressure  switch  (55)  to  be  operated  by  the 
outward  movement  of  said  core  member  (53) 

5 
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to  terminate  current  supply  when  fusion  bond- 
ing  has  occurred. 

6.  An  electrofusion  joint  according  to  any  one  of 
claims  1  to  5,  wherein  said  stopper  member 
(46,  52)  is  detachable. 

7.  An  electrofusion  joint  according  to  any  one  of 
claims  1  to  6,  wherein  said  stopper  member 
(52)  is  provided  on  an  electrical  connector  (45, 
54)  withdrawably  insertable  into  a  socket  (44, 
51)  formed  in  said  joint. 

8.  Use  of  an  electrofusion  joint  (43)  according  to 
any  one  of  claims  1  to  7  comprising  fitting  it 
onto,  or  laterally  pressing  it  against,  an  end  of 
a  resin  pipe;  and  supplying  electrical  current  to 
said  electrical  resistance  heating  wire  so  as  to 
melt  and  fuse  the  electrofusion  joint. 

9.  Use  according  to  claim  8  of  an  electrofusion 
joint  according  to  claim  5  wherein  said  core 
member  (53)  serves  as  a  pressure-transmitting 
member,  said  use  further  comprising  the  steps 
of  detecting,  using  said  pressure  switch  (55) 
and  said  core  member  (53),  pressure  due  to 
fusion  of  said  joint;  and  terminating  the  supply 
of  electrical  current  to  said  electrical  resistance 
heating  wire  (57)  in  response  to  said  pressure 
detection. 

Patentanspruche 

1.  Elektro-SchweiBverbindung,  wie  eine  Muffe 
(43),  mit  einem  in  deren  inneren  Randbereich 
eingebetteten  elektrischen  Widerstands-Heiz- 
draht  (57),  wobei  die  genannte  Elecktro- 
SchweiBverbindung  dazu  geeignet  ist,  an  ei- 
nem  Ende  eines  Rohrs  aus  einem  Kunststoff- 
material  angebracht  zu  werden  und  der  ge- 
nannte  elektrische  Widerstands-Heizdraht  dazu 
geeignet  ist,  mit  einem  elektrischen  Strom  ge- 
speist  zu  werden,  so  daB  die  Grenzflache  zwi- 
schen  der  genannten  Verbindung  und  dem  ge- 
nannten  Rohr  geschmolzen  werden  kann,  urn 
die  genannte  Verbindung  und  das  genannte 
Rohr  zu  verbinden,  wobei  die  genannte  Elek- 
tro-SchweiBverbindung  folgendes  umfaBt: 

-  eine  ringformige  Nut  (41,  52),  die  in  der 
auBeren  Randoberflache  der  genannten 
Verbindung  geformt  wird  und  sich  bis  zu 
einem  Bereich  nahe  dem  genannten 
elektrischen  Widerstands-Heizdraht  er- 
streckt,  urn  so  ein  im  wesentlichen  nor- 
males  stift-  oder  stabartiges  Kernglied 
(43,  53)  aus  dem  genannten  Kunststoff- 
material  zu  definieren;  und 

-  ein  Anschlagglied  (46,  56),  das  auBerhalb 
des  genannten  Kernglieds  (42,  53)  bereit- 
gestellt  wird,  und  dazu  fahig  ist,  die  Be- 
wegung  des  genannten  Kernglieds  nach 

5  auBen  zu  beschranken. 

2.  Elektro-SchweiBverbindung  gemaB  Anspruch  1  , 
bei  der  das  genannte  Anschlagglied  (46)  eine 
kappenartige  Form  besitzt  und  aus  einem 

io  durchsichtigen  oder  lichtdurchlassigen  Material 
hergestellt  ist,  wobei  das  genannte  Anschlag- 
glied  (46)  so  angeordnet  wird,  daB  es  die  ge- 
nannte  ringformige  Nut  (41)  bedeckt. 

is  3.  Elektro-SchweiBverbindung  gemaB  Anspruch  1  , 
bei  der  das  genannte  Anschlagglied  (46)  we- 
nigstens  ein  kleines  Schauloch  hat. 

4.  Elektro-SchweiBverbindung  gemaB  Anspruch  1  , 
20  bei  der  das  genannte  Anschlagglied  (46,  56) 

uber  der  genannten  ringformigen  Nut  (41,  52) 
bereitgestellt  wird  und  wenigstens  auf  einem 
Teil  seines  Umfangs  offen  ist. 

25  5.  Elektro-SchweiBverbindung  gemaB  Anspruch  1  , 
bei  der  das  genannte  Anschlagglied  (56)  einen 
Druckschalter  (55)  umfaBt,  der  durch  die  Be- 
wegung  des  genannten  Kernglieds  (53)  nach 
auBen  betrieben  wird,  urn  die  Stromversorgung 

30  zu  beenden,  wenn  die  Schmelzverbindung  er- 
folgt  ist. 

6.  Elektro-SchweiBverbindung  gemaB  jeglichem 
der  Anspruche  1  bis  5,  bei  der  das  genannte 

35  Anschlagglied  (46,  52)  abnehmbar  ist. 

7.  Elektro-SchweiBverbindung  gemaB  jeglichem 
der  Anspruche  1  bis  6,  bei  der  das  genannte 
Anschlagglied  (52)  auf  einem  elektrischen 

40  Stecker  (45,  54)  bereitgestellt  wird,  der  entfern- 
bar  in  einen  in  der  genannten  Verbindung  ge- 
formten  Sockel  (44,  51)  einsetzbar  ist. 

8.  Verwendung  einer  Elektro-SchweiBverbindung 
45  (43)  gemaB  jeglichem  der  Anspruche  1  bis  7, 

die  das  Anbringen  auf  einem  Ende  eines 
Rohrs  aus  Harz  oder  das  seitliche  Pressen 
gegen  ein  Ende  eines  Rohrs  aus  Harz  und  das 
Einspeisen  von  elektrischem  Strom  in  den  ge- 

50  nannten  elektrischen  Widerstands-Heizdraht 
umfaBt,  urn  so  die  Elektro-SchweiBverbindung 
zu  schmelzen  und  zu  verschmelzen. 

9.  Verwendung  einer  Elektro-SchweiBverbindung 
55  nach  Anspruch  5  gemaB  Anspruch  8,  bei  der 

das  genannte  Kernglied  (53)  als  Glied  zur 
Druckubertragung  dient,  wobei  die  genannte 
Verwendung  desweiteren  die  Schritte  Detektie- 

6 
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ren  des  auf  die  Verschmelzung  der  genannten 
Verbindung  zuruckzufuhrenden  Drucks  unter 
Verwendung  des  genannten  Druckschalters 
(55)  und  des  genannten  Kernglieds  (53)  und 
Beenden  der  Versorgung  des  genannten  elek- 
trischen  Widerstands-Heizdrahts  (57)  mit  elek- 
trischem  Strom  als  Antwort  auf  die  genannte 
Detektion  des  Drucks  umfaBt. 

Revendicatlons 10 

6.  Joint  a  electrofusion  selon  I'une  quelconque 
des  revendications  1  a  5,  dans  lequel  ledit 
element  d'arret  (46,  52)  est  amovible. 

7.  Joint  a  electrofusion  selon  I'une  quelconque 
des  revendications  1  a  6,  dans  lequel  ledit 
element  d'arret  (52)  est  present  sur  un  connec- 
teur  electrique  (45,  54)  pouvant  etre  insere  de 
fagon  extractable  dans  une  douille  (44,  51) 
formee  dans  ledit  joint. 

Joint  a  electrofusion,  tel  qu'un  manchon  (43), 
comportant  un  fil  (57)  de  chauffage  par  resis- 
tance  electrique  qui  est  noye  dans  sa  region 
peripherique  interieure,  ledit  joint  a  electrofu-  is 
sion  etant  adapte  pour  etre  emmanche  sur  une 
extremite  d'un  tuyau  en  matiere  plastique  et 
ledit  fil  de  chauffage  par  resistance  electrique 
etant  adapte  pour  etre  alimente  avec  un  cou- 
rant  electrique  de  telle  sorte  que  I'interface  20 
entre  ledit  joint  et  ledit  tuyau  puisse  fusionner 
de  maniere  a  creer  une  liaison  entre  ledit  joint 
et  ledit  tuyau,  ledit  joint  a  electrofusion  com- 
prenant  :  une  gorge  annulaire  (41,  52)  formee 
dans  la  surface  peripherique  exterieure  dudit  25 
joint  et  s'etendant  jusqu'a  une  region  voisine 
dudit  fil  de  chauffage  par  resistance  electrique, 
de  maniere  a  definir  un  noyau  (42,  53)  analo- 
gue  a  une  tige  ou  barre,  sensiblement  normal, 
dans  ladite  matiere  plastique;  et  un  element  30 
d'arret  (46,  56)  present  a  I'exterieur  dudit 
noyau  (42,  53)  et  apte  a  limiter  le  deplacement 
vers  I'exterieur  dudit  noyau. 

Utilisation  d'un  joint  a  electrofusion  (43)  selon 
I'une  quelconque  des  revendications  1  a  7 
comprenant  I'emmanchement  de  ce  joint  sur 
une  extremite  d'un  tuyau  en  resine  ou  la  pres- 
sion  de  ce  joint  contre  cette  extremite  et  I'ali- 
mentation  en  courant  electrique  dudit  fil  de 
chauffage  par  resistance  electrique,  de  manie- 
re  a  faire  fondre  et  a  effectuer  la  fusion  du 
joint  a  electrofusion. 

Utilisation  selon  la  revendication  8  d'un  joint  a 
electrofusion  selon  la  revendication  5,  dans 
lequel  ledit  noyau  (53)  sert  d'element  tran- 
smetteur  de  pression,  ladite  utilisation  compre- 
nant,  en  outre,  les  etapes  consistant  a  detec- 
ter,  en  utilisant  ledit  interrupteur  (55)  actionne 
par  pression  et  ledit  noyau  (53),  la  pression 
due  a  la  fusion  dudit  joint,  et  a  mettre  fin  a 
I'alimentation  en  courant  electrique  dudit  fil 
(57)  de  chauffage  par  resistance  electrique  en 
reponse  a  ladite  detection  de  pression. 

Joint  a  electrofusion  selon  la  revendication  1,  35 
dans  lequel  ledit  element  d'arret  (46)  a  une 
forme  analogue  a  un  capuchon  et  est  forme 
d'un  materiau  transparent  ou  translucide,  ledit 
element  d'arret  (46)  etant  installe  de  maniere  a 
recouvrir  ladite  gorge  annulaire  (41).  40 

3.  Joint  a  electrofusion  selon  la  revendication  1, 
dans  lequel  ledit  element  d'arret  (46)  comporte 
au  moins  un  petit  trou  d'inspection. 

4.  Joint  a  electrofusion  selon  la  revendication  1, 
dans  lequel  ledit  element  d'arret  (46,  56)  est 
dispose  au-dessus  de  ladite  gorge  annulaire 
(41,  52)  et  est  ouvert  sur  au  moins  une  partie 
de  sa  circonference. 

45 

50 

5.  Joint  a  electrofusion  selon  la  revendication  1, 
dans  lequel  ledit  element  d'arret  (56)  com- 
prend  un  interrupteur  (55)  commande  par  pres- 
sion  et  destine  a  etre  actionne  par  le  deplace-  55 
ment  vers  I'exterieur  dudit  noyau  (53)  pour 
mettre  fin  a  I'alimentation  en  courant  lorsque  la 
liaison  par  fusion  a  ete  effectuee. 
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