
(19) J  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets (11) E P   0  8 4 3   5 0 6   A 1  

(12) EUROPEAN  PATENT  A P P L I C A T I O N  

(43)  Date  of  publication:  (51)  int.  CI.6:  H05C  1 /04  
20.05.1998  Bulletin  1998/21 

(21)  Application  number:  97610051.1 

(22)  Dateof  filing:  12.11.1997 

(84)  Designated  Contracting  States:  (72)  Inventor:  Bundgaard,  Bent 
AT  BE  CH  DE  DK  ES  Fl  FR  GB  GR  IE  IT  LI  LU  MC  5580  Norre  Aaby  (DK) 
NL  PT  SE 

(74)  Representative: 
(30)  Priority:  14.11.1996  DK  128296  Siiger,  Joergen  et  al 

c/o  Chas.  Hude 
(71)  Applicant:  H.C.  Andersens  Boulevard  33 

Ingeniorf  irmaet  "Grand"  A/S  1  553  Copenhagen  V  (DK) 
5580  Norre  Aaby  (DK) 

(54)  A  pulse  generator  for  electrical  fences 

(57)  A  pulse  generator  for  electrical  fences  of  the 
type  comprising  a  capacitor  (6),  which  can  be  charged 
from  a  supply  voltage  and  discharged  through  a  thyris- 
tor  (1  1)  by  means  of  a  controllable  change-over  switch 
(9),  such  as  in  form  of  a  diac.  The  discharging  signal  is 
transmitted  to  the  fence  through  a  transformer  (T),  and 
then  to  a  pulse-forming  element  (14)  in  a  control  circuit. 
The  pulse-forming  element  (14)  emits  a  well-defined 
pulse  each  time  it  is  supplied  with  a  signal.  This  pulse  is 
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transmitted  to  an  integrating  element  in  form  of  an  RC- 
element,  which  can  interrupt  the  pulse  generator  when 
the  integrated  value  exceeds  a  preset  value.  The  result- 
ing  control  circuit  is  more  reliable  than  the  hitherto 
known  circuits,  and  it  is  not  affected  by  a  few  error 
pulses  because  it  is  a  question  of  an  analogous  solu- 
tion. 
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Description 

The  invention  relates  to  a  pulse  generator  for  elec- 
trical  fences  of  the  type  comprising  a  capacitor  which 
can  be  charged  from  a  supply  voltage  and  discharged  s 
through  a  thyristor-like  element  by  means  of  a  controlla- 
ble  change-over  switch.  By  a  thyristor-like  element  is  for 
instance  meant  a  thyristor,  a  triac  or  a  relay. 

The  latest  provisions  for  fence  apparatuses  stipu- 
late,  however,  a  restriction  of  the  number  of  joules  to 
allowed  to  be  transmitted  through  the  fence  wire  when 
the  apparatus  starts  to  emit  pulses  at  an  increased  fre- 
quency.  The  latter  can  for  instance  be  the  case  when  a 
triac  or  a  thyristor  starts  to  trigger  automatically,  for 
instance  when  it  has  been  damaged,  but  it  may,  how-  is 
ever,  also  be  caused  by  a  resistance,  a  capacitor  or 
another  element. 

A  possible  solution  of  this  problem  has  been 
described  in  DK-PS  No.  157,280  dealing  with  a  voltage 
source  for  electrical  fences.  The  control  voltage  for  the  20 
thyristor  element  originates  in  this  case  from  an  oscilla- 
tor  with  a  frequency  of  approximately  1  Hz.  This  control 
signal  can  for  instance  be  derived  from  the  frequency  of 
the  mains  by  means  of  a  suitable  frequency  division. 
Suitable  measures  have  been  taken  for  stopping  the  25 
operation  of  the  apparatus  when  the  pulse  frequency 
exceeds  a  predetermined  value.  The  circuits  for  this 
purpose  are  digital.  A  digital  circuit  can,  however,  be 
sensitive  to  error  pulses  optionally  due  to  strokes  of 
lightning  with  the  result  that  the  apparatus  may  stop  30 
without  suffering  from  a  defect. 

The  object  of  the  present  invention  is  therefore  to 
provide  a  pulse  generator  of  the  above  type  which  is  not 
sensitive  to  a  few  error  pulses. 

A  pulse  generator  of  the  above  type  is  according  to  35 
the  invention  characterised  in  that  the  discharging  sig- 
nal  is  emitted  to  a  pulse-forming  circuit  (one  shot)  which 
emits  a  well-defined  pulse  each  time  it  receives  a  signal, 
said  pulse  being  transmitted  to  an  integrating  element 
and  a  succeeding  comparator  which  can  switch  off  the  to 
pulse  generator  when  the  integrated  value  exceeds  a 
pre-set  value.  The  resulting  control  circuit  is  more  relia- 
ble  than  the  hitherto  known  circuits,  and  it  is  not  affected 
by  a  few  error  pulses  because  it  is  a  question  of  an  anal- 
ogous  solution.  45 

Moreover,  according  to  the  invention  the  integrating 
element  may  be  formed  by  an  RC-element.  Based  on 
the  time  constant  of  this  RC-element  it  is  possible  to 
determine  the  inertia  of  the  circuit  and  consequently 
also  the  necessary  degree  of  insensitivity  thereof  so 
towards  external  pulses,  such  as  strokes  of  lightning. 

According  to  a  particularly  advantageous  embodi- 
ment,  the  RC-element  is  formed  by  a  resistance  of  470 
kn  and  a  capacitor  of  47  [i. 

The  invention  is  explained  in  greater  detail  below  ss 
with  reference  to  the  accompanying  drawings,  in  which 

Figure  1  illustrates  a  known  pulse  generator  for 
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electrical  fences,  and 

Figure  2  illustrates  an  associated  control  circuit. 

The  pulse  generator  shown  in  Figure  1  is  supplied 
from  the  mains  with  an  AC-voltage  of  230  V.  This  AC- 
voltage  is  transmitted  to  a  voltage  doubler  stage 
employing  a  capacitor  1  of  3  \i  and  two  diodes  3,  4.  The 
voltage  doubler  stage  emits  a  DC-voltage  of  650  V 
across  a  capacitor  6  of  35  \i. 

An  associated  pulse  control  circuit  is  formed  by  a 
capacitor  7  of  10  n  connected  to  the  voltage  doubler 
stage.  The  capacitor  7  is  charged  through  a  potentiom- 
eter  8  and  a  controllable  change-over  switch  in  form  of  a 
diac  9.  The  diac  9  detects  the  voltage  across  the  capac- 
itor  7  and  triggers  when  said  voltage  has  reached  32  V. 
The  trigger  voltage  is  transmitted  to  the  gate  electrode 
of  a  thyristor  1  1  ,  which  in  turn  discharges  the  capacitor 
6  through  the  primary  side  of  a  transformer  T  and  a  coil 
L  A  triggering  is  performed  approximately  1  time  per 
sec.  Subsequently,  a  transformed  voltage  pulse  is  trans- 
mitted  through  the  secondary  side  of  the  transformer  T 
to  the  fence  wire,  while  the  coil  L  merely  serves  to  atten- 
uate  the  noise.  Based  on  the  voltage  across  the  thyristor 
1  1  it  is  possible  to  detect  the  operating  frequency  of  the 
pulse  generator.  When  the  thyristor  1  1  starts  to  trigger 
automatically,  such  as  when  it  has  been  damaged, 
pulses  of  a  higher  frequency  appear  in  the  point  D  at  the 
output  across  the  thyristor  1  1  .  A  faulty  thyristor  1  1  may, 
however,  cause  damages.  Although  it  starts  to  trigger 
too  soon,  the  capacitor  6  is  nevertheless  completely 
charged  from  the  mains  due  to  the  rather  low  imped- 
ance.  Therefore  the  capacitor  6  is  nevertheless  almost 
completely  charged.  In  other  words,  the  fence  can  be 
supplied  with  too  much  energy,  which  is  no  longer 
allowed.  A  pulse  depending  on  the  fence  load  is,  how- 
ever,  not  well-defined  and  cannot  be  integrated.  Such  a 
pulse  depends  on  how  the  fence  is  loaded,  whether  it 
short-circuits  to  ground  or  whether  much  grass  causes 
the  leakage.  A  further  factor  is  the  capacitive  load 
caused  by  the  length  of  the  connected  fence  wire. 
According  to  the  invention  the  pulse  element  is  con- 
nected  to  a  timer  14  (one  shot)  in  the  control  circuit,  cf. 
Figure  2.  The  timer  14  can  for  instance  be  a  NE555  and 
emits  a  well-defined  square  pulse  each  time  a  signal 
appears  at  D.  These  pulses  are  integrated  by  means  of 
a  succeeding  RC-element.  Based  on  the  time  constant 
of  this  RC-element  it  is  possible  to  determine  the  inertia 
of  the  circuit  and  consequently  the  necessary  degree  of 
insensitivity  thereof  towards  external  pulses.  According 
to  a  particularly  advantageous  embodiment,  the  resist- 
ance  R  is  470  kn,  whereas  the  capacitor  C  is  47  \i.  The 
latter  corresponds  to  a  time  constant  of  22  sec.  These 
components  render  it  possible  to  adjust  the  time  neces- 
sary  for  the  control  circuit  to  react.  This  time  determines 
the  inertia  of  the  control  circuit  and  consequently  the 
degree  of  insensitivity  towards  external  pulses,  such  as 

EP  0  843  506  A1 

2 



3 EP  0  843  506  A1 4 

pulses  deriving  from  strokes  of  lightning  which  also 
cause  pulses  at  D.  As  it  is  a  question  of  an  integration, 
extra  pulses  cannot  have  a  damaging  effect.  Nothing 
but  continuous  alterations  imply  that  the  control  circuit 
reacts.  The  integrated  voltage  is  transmitted  to  a  sue-  5 
ceeding  comparator  1  6  in  form  of  an  operational  ampli- 
fier,  where  it  is  compared  with  a  preset  value 
determined  by  means  of  a  resistance  network.  A  hyster- 
esis  is  provided  in  connection  with  this  operational 
amplifier  1  6  by  means  of  a  feedback  resistance  in  such  w 
a  manner  that  the  output  of  the  operational  amplifier  is 
not  flickering  and  is  thereby  stabilised.  The  output  of  the 
operational  amplifier  16  communicates  with  a  succeed- 
ing  comparator  18  inverting  the  signal  in  such  a  manner 
that  it  is  provided  with  the  correct  polarity  so  as  to  be  75 
able  to  trigger  a  succeeding  thyristor  20.  A  triggering  of 
this  thyristor  20  communicating  with  the  point  C  in  Fig- 
ure  1  has  the  effect  that  the  network  is  short-circuited 
through  a  resistance  22  of  680  fl  This  resistance  22  is 
thermally  coupled  to  a  temperature  control  24,  which  20 
then  interrupts  the  voltage  supply  from  the  mains  to  the 
pulse  generator. 

The  control  circuit  is  run  by  means  of  a  DC-voltage 
of  5.6  V  supplied  at  the  connecting  points  A  and  B  and 
resulting  from  a  half-wave  rectification  of  a  portion  of  the  25 
voltage  from  the  mains.  The  rectifying  circuit  includes  a 
series  connection  of  a  resistance  of  100  Q  a  capacitor 
of  1  00  n,  a  diode  and  a  capacitor  of  1  000  n,  the  voltage 
across  the  capacitor  of  1  000  n  being  taken  and  stabi- 
lised  by  means  of  a  zener  diode  26  with  a  zener  voltage  30 
of  5.6  V.  The  controllable  change-over  switch  can  alter- 
natively  be  performed  by  other  electronic  discharging 
means  presenting  well-defined  ignition  or  glow  poten- 
tials  or  striking  voltages. 

The  pulse  generator  is  not  necessarily  completely  35 
interrupted  when  the  integrated  value  exceeds  a  preset 
value.  It  is  sufficient  when  the  emitted  energy  per  time 
unit  is  brought  below  a  predetermined  value. 

A  pulse  generator  as  claimed  in  claim  2,  character- 
ised  by  the  RC-element  comprising  a  resistance  (R) 
of  470  kn,  and  a  capacitor  (C)  of  47  [i. 

Claims 40 

1  .  A  pulse  generator  for  electrical  fences  of  the  type 
comprising  a  capacitor  (6)  which  can  be  charged 
from  a  supply  voltage  and  discharged  through  a 
thyristor-like  element  (1  1)  by  means  of  a  controlla- 
ble  change-over  switch  (9),  characterised  by  the 
discharging  signal  being  transmitted  to  a  pulse- 
forming  circuit  (14)  (one  shot),  which  emits  a  well- 
defined  pulse  each  time  a  signal  is  transmitted,  said 
pulse  being  transmitted  to  an  integrating  element 
(RC)  and  a  succeeding  comparator  (16),  which  can 
interrupt  the  pulse  generator  when  the  integrated 
value  exceeds  a  preset  value. 

45 

50 

A  pulse  generator  as  claimed  in  claim  1  ,  character- 
ised  by  the  integrating  element  being  formed  by  an 
RC-element. 
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