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(54)  Improved  Buchholz  relay 

(57)  A  Buchholz  relay  comprising,  to  be  immersed 
in  an  oil  bath,  a  supporting  frame  (25)  for  magnetic 
switches  (29)  for  closing  circuits  which  are  operated  by 
movable  devices  (32,33),  of  which  at  least  one  (32)  is  of 
the  floater  type  and  at  least  one  (33)  is  of  the  type  with 
a  flap  rotatably  associated  with  the  frame  (25).  The  flap 
device,  which  has  a  surface  which  is  sensitive  to  the 
presence  of  oil  currents,  is  independent  of  the  floaters 
(32). 
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Description 

[0001]  The  present  invention  relates  to  a  Buchholz 
relay. 
[0002]  Currently  it  is  indispensable  to  provide  all  oil- 
filled  transformers  with  a  Buchholz  relay  so  that  the  gen- 
eration  of  gas  and  the  presence  of  significant  oil  cur- 
rents  are  reported  immediately. 
[0003]  The  Buchholz  relay  must  be  applied  at  the 
highest  point  of  the  transformer  and  below  the  expan- 
sion  vessel,  which  is  commonly  known  as  conservator, 
and  must  be  filled  with  oil  during  normal  operation. 
[0004]  In  some  cases  it  is  convenient  to  appropriately 
tilt  the  transformer  in  order  to  ensure  that  the  Buchholz 
relay  assumes  the  highest  position  on  the  transformer. 
[0005]  The  presence  of  gas  and/or  of  considerable  oil 
currents  inside  a  transformer  is  in  fact  always  caused  by 
malfunction. 
[0006]  The  gas  can  in  fact,  in  a  first  case,  originate 
from  outside  and  be  introduced  through  the  circulation 
pumps  or,  as  an  alternative,  it  can  be  the  result  of  the 
decomposition  of  the  liquid  or  solid  insulators  caused  by 
overheating  or  by  the  onset  of  electric  arcs. 
[0007]  Likewise,  the  presence  of  strong  oil  currents  is 
certainly  due  to  the  occurrence  of  severe  faults  with 
excessive  gas  production  or,  in  other  cases,  to  the  pres- 
ence  of  short-circuits  or  leaks  in  the  tank  of  the  trans- 
former. 
[0008]  The  relay  is  usually  constituted  by  a  body 
obtained  from  aluminum  alloy  castings,  inside  which  a 
supporting  frame  is  placed  for  at  least  one  movable 
device  which  comprises  an  upper  floater  and  a  lower 
floater  for  operating  magnetic  switches. 
[0009]  In  particular,  the  upper  floater  enables/disables 
an  alarm  circuit  by  means  of  the  corresponding  switch, 
while  the  lower  floater  operates  a  disconnection  circuit 
in  an  equivalent  manner. 
[001  0]  When  gas  forms  inside  the  transformer,  said 
gas,  which  tends  to  escape  upward,  accumulates  inside 
the  relay,  lowering  the  level  of  the  oil;  this  lowering  is 
detected  first  by  the  upper  floater,  which  accordingly 
operates  the  alarm  circuit,  and  if  the  accumulation  of 
gas  continues  it  is  then  detected  by  the  lower  floater, 
which  is  directly  connected  to  the  circuit  for  disconnect- 
ing  the  transformer  from  the  power  supply  line. 
[001  1  ]  In  order  to  detect  the  presence  of  strong  oil  cur- 
rents,  the  Buchholz  relay  is  provided  with  a  suitably 
adjusted  flap  which  is  sensitive  to  the  flow-rate  of  the  oil 
current  and  is  also  connected  to  the  circuit  for  discon- 
necting  the  transformer  from  the  power  supply. 
[001  2]  The  flap  is  usually  obtained  monolithically  with 
the  lower  floater,  and  when  significant  oil  currents  occur, 
the  flap,  by  rotating  about  its  own  axis  because  it  is 
directly  affected  by  the  flow,  causes  the  intervention  of 
the  switch  for  closing  the  disconnection  circuit. 
[001  3]  A  possible  particular  characteristic  is  that  the 
contact  of  the  disconnection  circuit  is  kept  closed  when- 
ever  the  flap  rotates  under  the  action  of  intense  oil  cur- 

rents  or  because  the  level  of  the  oil  has  dropped  below 
a  certain  value. 
[0014]  In  order  to  reopen  the  contact,  the  flap  must  be 
returned  to  the  normal  position  by  means  of  a  suitable 

5  pushbutton  arranged  on  the  cover  of  the  relay. 
[001  5]  Usually  the  flap  must  be  adjusted  appropriately 
so  as  to  be  sensitive  to  currents  in  excess  of  a  certain 
preset  limit. 
[001  6]  Said  limit  is  usually  set  by  standards  or  by  the 

10  user,  so  that  the  manufacturer  must  produce  different 
relays  depending  on  the  setting  of  the  flap. 
[001  7]  Actually,  manufacturers  of  Buchholz  relays  are 
currently  able  to  modify  the  adjustment  of  the  flap  by 
adding  or  removing  suitable  counterweights  which  are 

15  applied  to  its  lower  part. 
[001  8]  In  other  cases,  the  flap  is  adjusted  by  moving  it 
appropriately  along  suitable  guides  or  by  using  fixing 
screws,  so  as  to  reduce  the  surface  of  the  flap  that  is 
affected  by  the  oil  currents. 

20  [001  9]  Unfortunately,  the  resulting  flap  is  enormously 
impaired  by  the  fact  that  it  is  monolithic  with  the  lower 
floater;  moreover,  adjustment  performed  in  the  above- 
mentioned  manner  is  inaccurate  and  sometimes  difficult 
to  provide  in  practice. 

25  [0020]  The  result  of  these  drawbacks  is  directly  a 
reduced  signaling  effectiveness  of  Buchholz  relays. 
[0021  ]  The  aim  of  the  present  invention  is  to  provide 
an  improved  Buchholz  relay  which  solves  the  above 
drawbacks  of  conventional  relays. 

30  [0022]  Within  the  scope  of  this  aim,  an  important 
object  of  the  present  invention  is  to  provide  a  Buchholz 
relay  which  ensures  good  characteristics  in  terms  of 
safety  and  most  of  all  precision  in  the  setting  of  the  inter- 
vention  threshold. 

35  [0023]  Another  important  object  of  the  present  inven- 
tion  is  to  provide  a  Buchholz  relay  whose  configuration 
is  simpler  than  in  conventional  types. 
[0024]  Another  important  object  of  the  present  inven- 
tion  is  to  provide  a  Buchholz  relay  whose  assembly  is 

40  simple  with  respect  to  conventional  relays. 
[0025]  Another  object  of  the  present  invention  is  to 
provide  a  Buchholz  relay  which,  without  having  to  differ- 
entiate  the  production  process  allows  end  users  to 
select  the  degree  of  sensitivity  of  intervention  in  the 

45  presence  of  oil  currents. 
[0026]  This  aim,  these  objects  and  others  which  will 
become  apparent  hereinafter  are  achieved  by  a  Buch- 
holz  relay  which  comprises,  to  be  immersed  in  an  oil 
bath,  a  supporting  frame  for  magnetic  switches  for  clos- 

50  ing  circuits  which  are  operated  by  movable  devices,  of 
which  at  least  one  is  of  the  floater  type  and  at  least  one 
is  of  the  flap  type  rotatably  associated  with  said  frame, 
characterized  in  that  said  flap  device,  which  has  a  sur- 
face  sensitive  to  the  presence  of  oil  currents,  is  inde- 

55  pendent  of  said  floaters. 
[0027]  Further  characteristics  and  advantages  of  the 
present  invention  will  become  apparent  from  the  follow- 
ing  detailed  description  of  a  preferred  embodiment 
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thereof,  illustrated  only  by  way  of  non-limitative  example 
in  the  accompanying  drawings,  wherein: 

Figure  1  is  a  partially  sectional  view  of  a  trans- 
former  provided  with  a  relay  of  the  Buchholz  type  s 
according  to  the  invention; 
Figure  2  is  a  front  view  of  a  Buchholz  relay  accord- 
ing  to  the  invention; 
Figure  3  is  a  perspective  view  of  a  detail  of  the  relay 
of  Figure  2;  10 
Figure  4  is  a  view  of  some  of  the  components 
shown  in  Figure  3; 
Figure  5  is  an  exploded  view  of  one  of  the  compo- 
nents  of  the  Buchholz  relay  shown  in  Figure  4. 

15 
[0028]  With  reference  to  the  above  figures,  an  oil-filled 
transformer  is  generally  designated  by  the  reference 
numeral  1  0  and  has  a  tank  with  radiating  elements  1  1  to 
which  an  expansion  vessel  1  2  of  a  per  se  known  type  is 
connected  in  an  upward  region.  20 
[0029]  The  transformer  1  0  is  of  a  per  se  known  type, 
and  Figure  1  illustrates  high-voltage  insulators  13,  an  oil 
drain  14  and  a  thermometer  15  for  detecting  the  oil  tem- 
perature. 
[0030]  Transformer  10  is  provided  with  a  Buchholz  25 
relay,  according  to  the  invention,  which  is  designated  by 
the  reference  numeral  16  and  is  integrated  between  the 
transformer  and  the  expansion  vessel  12. 
[0031]  The  relay  16  is  constituted  by  a  hermetic  body 
1  7  which  is  preferably  made  of  cast  aluminum  alloy  and  30 
in  which  inspection  ports  18  are  formed  preferably 
made  of  tempered  glass  and  provided  with  graduated 
scales  19. 
[0032]  In  the  upper  part,  the  relay  16  is  provided  with 
a  cover  20  from  which  a  gas  drain  cock  21  ,  a  pneumatic  35 
test  valve  22  and  a  grommet  23  protrude. 
[0033]  In  a  downward  region,  the  relay  16  has  an  oil 
drain  plug  24. 
[0034]  Inside  the  relay  1  6  there  is  provided  a  frame, 
preferably  made  of  plastics,  in  an  upward  region  40 
whereof  holes  26  are  defined  for  engaging  the  cover  20 
by  means  of  fixing  screws  which  are  not  shown  in  the 
above  figures  for  the  sake  of  simplicity. 
[0035]  The  frame  25  has  a  structure  which  is  mostly 
longitudinally  elongated  and  on  which  two  posts  27  are  45 
provided  in  which  seats  28  are  formed  for  accommodat- 
ing  magnetic  switches  29. 
[0036]  Each  one  of  the  switches  29  is  of  a  per  se 
known  type  and  has,  inside  a  bulb,  a  magnet  and  elec- 
trical  contacts,  not  shown  in  the  figures,  which  are  so 
directly  connected,  in  this  case,  to  an  alarm  circuit  or  to 
a  disconnection  circuit. 
[0037]  An  upper  movable  device  30  and  an  equivalent 
lower  movable  device  31  are  fixed  to  the  frame  25;  each 
device  is  of  a  per  se  known  type  and  comprises  a  floater  55 
32  of  the  lever  type. 
[0038]  In  this  embodiment,  the  upper  movable  device 
30  directly  actuates  the  alarm  circuit  in  a  per  se  known 

manner,  while  the  lower  movable  device  31  is  con- 
nected  to  the  disconnection  circuit. 
[0039]  The  relay  1  6  is  provided  with  a  movable  device 
of  the  flap  type,  designated  by  the  reference  numeral 
33,  which  is  constituted  by  a  flat  member  37  from  one 
end  of  which  a  pivot  35  protrudes. 
[0040]  The  two  ends  36  of  pivot  35  can  rotatably 
engage  the  posts  27  of  the  frame  25,  as  specified  in 
greater  detail  hereinafter. 
[0041  ]  The  flat  member  37  has,  in  this  configuration,  a 
rectangular  structure  from  which  sides  39  perpendicular 
thereto  protrude  starting  from  the  outer  sides  38. 
[0042]  The  sides  39  are  parallel  and  are  kept  together 
by  a  tubular  support  40  which  protrudes  monolithically 
from  them  with  an  axis  which  is  parallel  to  the  pivot  35. 
[0043]  In  particular,  the  tubular  support  40  is  suitable 
to  contain  a  conveinently  complementarily  shaped  cylin- 
drical  counterweight  41  . 
[0044]  The  counterweight  41  is  preferably  made  of 
brass. 
[0045]  Sides  39  are  flat,  with  a  substantially  trapezoi- 
dal  plan  which  is  delimited  by  the  pivot  35  in  an  upward 
region  and  by  the  end  42  of  the  flat  member  37  in  a 
downward  region. 
[0046]  In  particular,  it  is  important  to  note  that  sides  39 
uniformly  distribute  the  effect  of  the  presence  of  the 
counterweight  41  along  the  entire  extension  of  the  flat 
member  37. 
[0047]  In  this  embodiment,  first  prefractures  43  are 
formed  in  flat  member  37  and  are  arranged  longitudi- 
nally  at  the  outer  sides  38;  second  prefractures  44  are 
also  provided  therein  and  lie  transversely  so  as  to  con- 
nect  the  first  prefractures  43. 
[0048]  In  this  manner,  the  combination  of  the  first  and 
second  prefractures  43  and  44  forms,  on  the  flat  mem- 
ber  37,  detachable  portions  45  starting  from  the  lower 
end  42. 
[0049]  The  movable  device  of  the  flap  type  33  is  pref- 
erably  made  of  plastics. 
[0050]  Guides  46  are  formed  on  the  posts  27  of  frame 
25  in  a  region  located  below  the  lower  movable  device 
32  of  the  floater  type. 
[0051  ]  The  complementarily  shaped  ends  36  of  the 
pivot  35  of  the  movable  flap  device  33  can  be  made  to 
slide  along  guides  46. 
[0052]  Each  one  of  guides  46  has,  in  the  innermost 
end  portion  of  its  extension,  a  seat  47  which  is  suitable 
to  accommodate  the  end  36  of  the  pivot  35  of  the  mov- 
able  flap  device  33. 
[0053]  The  assembly  of  the  movable  device  to  the 
frame  25  accordingly  occurs  by  snap  action  after  the 
ends  36  of  the  pivot  35  have  moved  along  the  guides  46, 
by  insertion  and  consequent  locking  in  the  seats  47. 
[0054]  The  operation  of  the  Buchholz  relay  1  6  accord- 
ing  to  the  present  invention  is  extremely  simple,  since 
when  the  level  of  the  oil  lowers,  the  floater  32  of  the 
upper  device  30  directly  actuates  the  alarm  circuit. 
[0055]  Any  further  lowering  of  the  level  of  the  oil  is 
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detected  by  the  floater  32  of  the  lower  device  31, 
whereby  immediate  closure  of  the  disconnection  circuit 
is  achieved. 
[0056]  The  relay  1  6,  in  particular,  is  sensitive  to  the 
occurrence  of  oil  currents  whose  flow-rate  exceeds  a 
preset  limit  which  can  be  determined  by  the  end  user. 
[0057]  When  an  oil  current  occurs  whose  flow-rate 
exceeds  the  limit  set  by  the  adjustment,  the  movable 
flap  device  33  in  fact  rotates  with  respect  to  the  frame  25 
so  as  to  directly  actuate  said  disconnection  circuit. 
[0058]  The  flow-rate  limit  is  determined  by  the  extent 
of  the  surface  of  the  flat  member  37,  so  that  in  order  to 
achieve  maximum  sensitivity  of  intervention  of  the  flap 
device  33  it  is  sufficient  to  use  a  flat  member  37  which 
comprises  all  its  detachable  portions  45. 
[0059]  If  instead  the  user  wishes  to  adjust  the  inter- 
vention  of  the  flap  device  33  so  as  to  increase  the 
allowed  flow-rate,  for  example  going  from  a  minimum 
allowed  flow-rate  limit  (i.e.,  a  maximum-sensitivity  limit) 
obtained  with  the  flat  member  37  complete  with  all  the 
portions  45,  to  a  higher  flow-rate  limit,  it  is  sufficient  to 
detach  a  suitable  number  of  portions  45  by  way  of  said 
first  and  second  prefractures  43  and  44. 
[0060]  In  this  manner,  the  manufacturer  can  produce 
Buchholz  relays  without  having  to  differentiate  any  of 
their  components  and  leaving  the  end  user  the  freedom 
to  choose  the  intervention  threshold  in  case  of  oil  cur- 
rents. 
[0061  ]  It  is  evident  that  the  adjustment  of  the  movable 
flap  device  33  is  of  the  discrete  type  and  must  be  stud- 
ied  accurately  as  a  function  of  the  size  and  number  of 
the  detachable  portions  45,  in  order  to  make  the  relay 
1  6  conveniently  sensitive  to  oil  currents. 
[0062]  In  practice,  it  has  been  observed  that  the 
present  invention  widely  achieves  the  intended  aim  and 
all  the  objects. 
[0063]  An  important  advantage  has  in  fact  been 
achieved  with  the  present  invention,  in  that  a  Buchholz 
relay  has  been  provided  which  can  ensure  excellent 
safety  characteristics  and  most  of  all  precision  in  setting 
the  threshold  of  intervention  when  oil  currents  occur. 
[0064]  A  fundamental  advantage  achieved  with  the 
present  invention  is  that  a  Buchholz  relay  has  been  pro- 
vided  which,  without  having  to  differentiate  the  produc- 
tion  process,  allows  end  users  to  choose  the  degree  of 
sensitivity  of  intervention  of  the  relay  in  the  presence  of 
oil  currents. 
[0065]  Another  advantage  is  ensured  in  that  the  Buch- 
holz  relay  of  the  invention  allows  to  set  the  intervention 
threshold  in  case  of  oil  currents  in  a  manner  which  is 
extremely  simple  and  fast  to  perform  and  most  of  all  is 
absolutely  precise. 
[0066]  Another  important  advantage  has  been 
achieved  with  the  present  invention  in  that  a  Buchholz 
relay  has  been  provided  whose  configuration  is  simpler 
than  in  conventional  types. 
[0067]  The  present  invention  is  susceptible  of  numer- 
ous  modifications  and  variations,  all  of  which  are  within 

the  scope  of  the  same  inventive  concept. 
[0068]  All  the  details  may  be  replaced  with  other  tech- 
nically  equivalent  elements. 
[0069]  The  materials  used,  so  long  as  they  are  com- 

5  patible  with  the  contingent  use,  may  also  be  any  accord- 
ing  to  requirements. 
[0070]  The  disclosures  in  Italian  Patent  Application 
No.  PD98A000059  from  which  this  application  claims 
priority  are  incorporated  herein  by  reference. 

10  [0071]  Where  technical  features  mentioned  in  any 
claim  are  followed  by  reference  signs,  those  reference 
signs  have  been  included  for  the  sole  purpose  of 
increasing  the  intelligibility  of  the  claims  and  accord- 
ingly,  such  reference  signs  do  not  have  any  limiting 

is  effect  on  the  interpretation  of  each  element  identified  by 
way  of  example  by  such  reference  signs. 

Claims 

20  1  .  A  Buchholz  relay  comprising,  to  be  immersed  in  an 
oil  bath,  a  supporting  frame  for  magnetic  switches 
for  closing  circuits  which  are  operated  by  movable 
devices,  of  which  at  least  one  is  of  the  floater  type 
and  at  least  one  is  of  the  type  with  a  flap  rotatably 

25  associated  with  said  flame,  characterized  in  that 
said  flap  device,  which  has  a  surface  which  is  sen- 
sitive  to  the  presence  of  oil  currents,  is  independent 
of  said  floaters. 

30  2.  The  relay  according  to  claim  1  ,  characterized  in  that 
said  movable  flap  device  comprises  a  flat  member 
provided  with  a  pivot  which  is  rotatably  associated 
with  said  frame  by  way  of  its  ends,  said  movable 
flap  device  rotating  with  respect  to  said  frame  under 

35  the  action  of  an  oil  current. 

3.  The  relay  according  to  claim  2,  characterized  in  that 
at  least  one  portion  of  the  surface  of  said  flat  mem- 
ber  sensitive  to  oil  currents  can  be  reduced. 

40 
4.  The  relay  according  to  claim  3,  characterized  in  that 

prefractures  are  formed  in  said  flat  member  so  as  to 
constitute  said  reducible  surface,  said  prefractures 
forming  at  least  one  detachable  portion. 

45 
5.  The  relay  according  to  claim  4,  characterized  in  that 

said  movable  flap  device  comprises  a  tubular  sup- 
port  inside  which  a  counterweight  can  be  inserted. 

so  6.  A  relay  according  to  claim  2,  characterized  in  that 
mutually  opposite  guides  for  the  sliding  of  the  ends 
of  said  pivot  are  formed  in  said  frame,  each  guide 
ending  with  a  seat  which  is  adapted  for  the  snap 
insertion  of  said  ends. 

55 
7.  The  relay  according  to  one  or  more  of  the  preceding 

claims,  characterized  in  that  said  movable  flap 
device  is  made  of  plastics. 
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