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Description 

The  invention  relates  to  a  safety  transformer 
with  low  coupling  factor,  which  comprises  at 
least  one  primary  winding  and  at  least  one 
secondary  winding,  and  a  core  including  a  first 
section  cooperating  with  the  primary  winding 
and  a  second  section  cooperating  with  the 
secondary  winding,  each  of  said  core  sections 
having  legs,  the  ends  of  the  legs  of  the  two  core 
sections  facing  each  other  and  being  separated 
by  insulating  means. 

Such  transformers  can  be  used,  for  example, 
in  a  converter  as  disclosed  in  European  patent 
application  83201258.7  or  in  a  Series  Resonant 
Power  Supply  as  disclosed,  for  example,  in  Pro- 
ceedings  of  the  Third  International  Conference 
on  Power  Conversion,  pp.  2.8  —  1  ff. 

Reference  is  made  to  DE  —  A  —  3  131  105  which 
discloses  a  safety  transformer  of  the  above  type, 
which  in  fact  comprises  two  completely  separate 
parts  in  separate  housings.  The  first  part  includes 
a  mains  connection  and  the  primary  winding, 
and  the  second  part  includes  a  secondary  wind- 
ing  and  for  instance  an  electric  razor  receiving 
DC  supply  voltage  from  a  battery  which  is 
charged  via  a  rectifier  circuit  by  the  secondary 
winding.  As  long  as  the  battery  is  sufficiently 
charged  the  two  housings  need  not  be  close  to 
each  other  and  the  primary  and  secondary  wind- 
ing  will  not  be  inductively  coupled. 

In  such  a  transformer  problems  relating  to 
insulation  between  the  primary  and  secondary 
circuit  of  the  transformer  do  not  occur  because 
of  the.two-part  design. 

It  is  an  object  of  the  present  invention  to 
improve  on  safety  transformers  of  more  conven- 
tional  one-piece  design. 

International  standards  and  recommendations 
applying  to  safety  transformers,  such  as  those 
disclosed  in  publication  no.  380  of  the  Inter- 
national  Electrotechnical  Commission,  prescribe 
minimum  values  for  the  length  of  leakage  and  air 
paths  and  for  the  thickness  of  the  insulation  in 
the  transformer. 

For  example,  aforesaid  publication  no.  380  pre- 
scribes  that  a  so-called  SELV  (Safety  Extra  Low 
Voltage)  winding  must  be  separated  from  all 
other  windings  of  the  transformer  by  an  insulat- 
ing  barrier.  This  prescription  results  in  demands 
as  to  the  thickness  of  the  insulation  and  the 
length  of  the  leakage  and  air  paths  in  the  trans- 
former.  The  insulation  thickness  is  determined 
by  the  shortest  distance  measured  through  the 
insulating  material  between  the  primary  and  the 
secondary  circuit  of  the  transformer,  the  usual 
insulating  jacket  of  the  winding  wire  being  left 
out  of  account  for  considerations  of  safety. 

In  the  past  it  was  tried  to  satisfy  the  demands 
imposed  by  providing  the  insulating  barrier 
between  the  windings  and  the  core  of  the  trans- 
former.  Especially  in  the  case  of  small  trans- 
formers  designed  for  print  mounting  this  results 
in  problems  to  be  solved  only  by  additional 
measures. 

In  particular,  in  such  small  transformers  the 
distance  required  between,  on  the  one  hand,  the 
terminal  leads  and  the  terminal  pins  or  eyelets 
and,  on  the  other  hand,  the  transformer  core 

5  presents  a  problem  that  can  be  solved  only  by 
the  use  of,  for  example,  additional  insulating 
partitions  and/or  insulating  sleeves. 

Such  additional,  special  measures  result  in 
higher  production  costs  while  the  final  result  is 

10  largely  contingent  on  the  skill  of  the  production 
personnel. 

It  is  an  object  of  the  invention  to  provide  a 
transformer  of  the  above  type  which  has  such  a 
structure  that  the  safety  demands  can  be  satis- 

15  fied  in  a  relatively  simple  manner  without  result- 
ing  in  increased  production  costs  and  without 
the  need  for  imposing  high  demands  on  the  skill 
of  the  production  personnel. 

To  this  end,  in  accordance  with  the  invention  a 
20  safety  transformer  of  the  above  type  is  charac- 

terized  in  that  the  primary  (10)  and  secondary 
(1  1  )  windings  in  a  manner  known  per  se  are  each 
mounted  on  a  spool  (12;  13),  the  spools  being 
co-extensive  and  configured  as  a  single  com- 

25  bined  spool,  said  first  core  section  (6)  having  a 
leg  extending  into  said  spool  from  one  end 
thereof  and  said  second  core  section  (7)  having  a 
leg  extending  into  said  spool  from  the  other  end 
thereof; 

30  that  a  cross  partition  (9)  is  mounted  in  the 
interior  of  the  spool  separating  from  each  other 
the  ends  of  the  two  legs  extending  into  the 
spool; 

that  each  core  section  has  at  least  a  second 
35  leg,  the  ends  of  the  second  legs  facing  each 

other  and  being  separated  from  each  other  by  a 
plate  (8)  of  insulating  material,  said  plate  (8) 
being  provided  with  a  vertical  wall  extending 
therefrom  in  both  directions  to  form  cups  (18) 

40  enclosing  the  ends  of  the  second  legs  and  being 
integral  with  the  combined  spool. 

On  account  of  the  steps  taken  in  accordance 
with  the  invention,  less  stringent  demands  need 
be  imposed  on  the  insulation  and  the  leakage 

45  and  air  paths  between  the  coils  and  the  core  and 
between  the  terminal  leads,  pins  and  eyelets  and 
the  core,  respectively,  as  the  actual  insulating 
barrier  is  located  between  the  core  sections. 

Reference  is  made  to  SB  —  A  —  1  392  495  and 
50  EP  —  A—  0  041  288,  from  which  is  known  in  itself 

a  transformer  in  which  the  primary  winding  and 
the  secondary  winding  each  have  been  mounted 
on  a  spool.  In  the  known  transformers  however 
those  spools  have  not  been  combined  to  a  single 

55  spool  and  moreover  the  know  transformers  do 
not  comprise  an  insulating  barrier  between  core 
sections. 

The  invention  will  be  described  in  detail 
hereinafter  with  reference  to  the  accompanying 

60  drawings  showing  a  number  of  embodiments,  in 
which  drawings: 

Fig.  1  illustrates  the  idea  underlying  the  inven- 
tion; 

Fig.  2  shows  in  side  view  an  embodiment  of  a 
65  transformer  according  to  the  invention; 
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Fig.  3  shows  in  sectional  view  the  transformer 
of  Fig.  2  in  the  same  orientation  as  in  Fig.  2; 

Fig.  4  shows  a  sectional  view  along  the  line 
IV  —  IV  in  Fig.  2;  and 

Fig.  5  shows  a  sectional  view  along  the  line 
V—  V  in  Fig.  2. 

Fig.  1  illustrates  the  idea  underlying  the  inven- 
tion  by  schematically  showing  a  transformer 
having  a  frame-shaped  core  consisting  of  two  U- 
shaped  sections  1  and  2.  The  primary  transformer 
winding  3  is  wound  on  core  section  1  and  the 
secondary  transformer  winding  4  is  wound  on 
core  section  2.  The  ends  of  the  legs  of  the  two  U- 
shaped  core  sections  are  mounted  in  facing  rela- 
tionship  so  as  to  form  a  closed  magnetic  circuit.  If 
these  ends  should  conventionally  be  disposed  in 
direct  abutment,  the  core  sections  would  be 
electrically  interconnected  too  and  the  required 
isolation  should  be  located  entirely  between  the 
windings  and  the  associated  core  sections.  In 
accordance  with  the  invention,  however,  isolating 
material  is  disposed  between  the  two  core  sec- 
tions  so  as  to  electrically  insulate  these  sections 
from  each  other.  Consequently,  the  so-called 
network  separation  is  provided  between  the  core 
sections.  The  isolation  disposed  between  the  two 
core  sections  is  schematically  shown  at  5. 

In  this  manner,  less  high  demands  need  be 
imposed  on  the  isolation  of  the  windings  and  that 
of  the  terminal  pins  or  eyelets  and  the  terminal 
leads  relative  to  the  core. 

Self-evidently,  the  presence  of  the  isolating 
material  between  the  core  sections  results  in  a 
leakage  field,  so  that  this  structure  is  suitable  for 
use  only  if  the  transformer  need  not  have  a  high 
coupling  factor. 

It  is  observed  that  the  invention  is  applicable 
too  if  more  than  one  primary  and/or  secondary 
winding  is  used  and  if  one  of  various  other 
conventional  core  configurations  is  employed. 

Figs.  2  —  5  schematically  show  a  preferred 
embodiment  of  the  invention  as  used  in  a  trans- 
former  having  its  core  composed  of  two  E-cores  6 
and  7.  The  free  ends  of  the  three  legs  of  the  two  E- 
cores  are  disposed  in  facing  relationship  and 
insulating  material  designated  by  8  and  9  is 
interposed  between  each  pair  of  facing  legs.  The 
primary  coil  10  of  the  transformer  is  wound  on  the 
centre  leg  of  the  E-core  6  and  the  secondary  coil 
11  is  wound  on  the  centre  leg  of  E-core  7. 

The  coils  10  and  11  are  each  wound  on  a  spool 
12  and  13  respectively,  which  spools  are  fitted  on 
the  centre  legs  of  the  associated  E-cores.  Each 
spool  is  conventionally  provided  with  two  out- 
wardly  extending  flanges  14,  15  and  16,  17, 
respectively,  for  retaining  the  windings  and  also 
for  achieving  air  and  leakage  paths  of  sufficient 
length  between  each  coil  and  the  core  as  well  as 
between  the  coils  themselves.  A  space  is  pro- 
vided  between  flanges  15  and  17  so  as  to  keep  the 
windings  out  of  the  region  between  the  two  core 
halves,  in  which  region  a  high  intensity  field 
prevails  during  operation  of  the  transformer. 
Such  a  feature  is  known  per  se  for  the  prevention 
of  high  eddy-current  losses. 

The  two  spools  are  preferably  configured  as  a 
single,  combined  spool  as  shown  in  Figs.  3  and  4. 

Furthermore,  as  also  shown  in  Figs.  3  and  4,  the 
isolating  material  disposed  between  the  facing 

5  ends  of  the  centre  legs  of  E-cores  6  and  7  is 
preferably  in  the  form  of  a  cross  partition 
mounted  within  the  combined  spool  halfway  the 
height  thereof  as  an  integral  part  of  this  spool.  In 
this  manner  effective  separation  between  the  two 

w  centre  legs  is  achieved  without  direct  leakage  or 
air  paths. 

As  stated  earlier,  isolated  material  is  also  dis- 
posed  between  the  facing  ends  of  the  outer  legs 
of  the  E-cores.  This  isolating  material  is  preferably 

15  in  the  form  of  a  plate  8  of  the  same  surface  area  as 
the  facing  ends  of  the  legs,  which  plate  is  pro- 
vided  with  vertical  walls  extending  in  both  direc- 
tions  from  the  circumference  thereof  so  as  to 
form  cup-like  means  18  fitting  around  the  ends  of 

20  the  legs.  The  plate  8  defining  the  bottom  of  these 
cups  isolates  the  legs  from  each  other  while  the 
vertical  walls  lengthen  the  leakage  and  air  paths 
between  the  ends  of  the  legs. 

Cups  18  may  be  separate  elements  but,  as 
25  shown  in  Fig.  3,  are  preferably  an  integral  part  of 

the  combined  spool  including  partition  9.  To  this 
end,  the  inner  walls  of  the  cups  facing  the  spool 
are  preferably  connected  to  the  outer  rims  of 
flanges  15  and  17.  The  cups  may  also  be  con- 

30  nected  to  the  spool  in  a  different  manner,  for 
example  by  means  of  a  connecting  element 
extending  outwardly  from  the  spool  in  between 
flanges  15  and  17.  However,  such  a  connection  is 
more  difficult  to  realize  in  an  injection  moulding 

35  process. 
It  is  observed  that  also  the  space  between 

flanges  15  and  17  of  the  combined  spool  may  be 
filled  with  isolating  material,  resulting  in  the 
achievement  of  a  solid  combined  flange  to  which 

40  the  cups  18  can  be  formed.  This  possibility  is 
shown  in  the  left-hand  parts  of  Figs.  3  and  4  by 
dots. 

Figs.  4  and  5  show  portions  19  formed  to  one 
edge  of  each  flange  14  and  16,  which  portions  19 

45  are  integral  with  these  flanges  and  serve  as 
supports  for  the  transformer  and  further  have 
openings  therein  for  receiving  terminal  pins  and/ 
or  eyelets  to  which  the  ends  of  the  windings  can 
be  soldered  or  otherwise  attached. 

so  The  assembling  of  a  transformer  according  to 
the  invention  is  performed  as  follows.  After  the 
spools,  the  isolating  partitions  and  the  cups  have 
been  manufactured  by  injection  moulding  either 
as  separate  components  or  as  an  integral  unit,  the 

55  coils  are  mounted  thereon. 
The  core  halves  are  subsequently  mounted  by 

fitting  the  legs  thereof  in  the  spool(s)  and  the  cups 
in  the  manner  shown  in  Figs.  2  and  3,  after  which, 
if  desired,  the  transformer  may  additionally  be 

60  provided  with  an  enclosure. 
As  stated  earlier,  the  invention  can  also  be 

applied  to  transformers  have  cores  of  a  different 
shape.  Such  cores  may  require  a  modification  of 
the  member  shown  in  the  drawings  which  serves 

65  as  the  combined  spool  and  as  the  isolating  means 
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disposed  between  the  core  sections,  whild  it  may 
appear  impossible  to  use  such  a  member  in 
integral  form. 

It  is  observed  that  a  transformer  according  to 
the  invention  will  well  withstand  high  tempera- 
tures  occuring  under  overload  conditions.  In  fact, 
heat  generated  in  the  coils  can  only  indirectly,  i.e., 
via  the  legs  of  the  core,  reach  the  isolating 
material  separating  these  legs,  so  that  a  major 
part  of  this  heat  will  be  discharged  via  the  core.  As 
a  result,  even  under  overload  conditions  the 
chances  of  an  adverse  effect  of  the  temperature 
on  the  safety  isolation  or  even  of  breakdown  will 
be  very  small. 

Claims 

1.  A  safety  transformer  with  low  coupling  fac- 
tor,  comprising  at  least  one  primary  winding  (10) 
and  at  least  one  secondary  winding  (11)  and  a 
core  including  a  first  section  (6)  cooperating  with 
the  primary  winding  and  a  second  section  (7) 
cooperating  with  the  secondary  winding,  each  of 
said  core  sections  having  legs,  the  ends  of  the 
legs  of  the  two  core  sections  facing  each  other 
and  being  separated  by  insulating  means,  charac- 
terized  in  that  the  primary  (10)  and  secondary  (11) 
windings  in  a  manner  known  per  se  are  each 
mounted  on  a  spool  (12;  13),  the  spools  being  co- 
extensive  and  configured  as  a  single  combined 
spool,  said  first  core  section  (6)  having  a  leg 
extending  into  said  spool  from  one  end  thereof 
and  said  second  core  section  (7)  having  a  leg 
extending  into  said  spool  from  the  other  end 
thereof; 

that  a  cross  partition  (9)  is  mounted  in  the 
interior  of  the  spool  separating  from  each  other 
the  ends  of  the  two  legs  extending  into  the  spool; 

that  each  core  section  has  at  least  a  second  leg, 
the  ends  of  the  second  legs  facing  each  other  and 
being  separated  from  each  other  by  a  plate  (8)  of 
insulating  material,  said  plate  (8)  being  provided 
with  a  vertical  wall  extending  therefrom  in  both 
directions  to  form  cups  (18)  enclosing  the  ends  of 
the  second  legs  and  being  integral  with  the 
combined  spool. 

2.  A  safety  transformer  according  to  claim  1, 
characterized  in  that  said  cups  (18)  are  secured  to 
at  least  one  outwardly  extending  flange  (1  5;  17)  of 
the  combined  spool. 

3.  A  safety  transformer  according  to  claim  1  or 
2,  characterized  in  that  said  cups  (18)  are  con- 
nected  to  two  spaced-apart,  outwardly  extending 
flanges  (15,  17)  of  the  combined  spool,  a  trans- 
former  winding  (10,  11)  being  mounted  between 
each  of  said  two  flanges  (15,  17)  and  each  one  of 
two  outwardly  extending  flanges  (14,  16)  formed 
at  opposite  ends  of  the  combined  spool. 

Patentansprtiche 

1.  Sicherheitstransformator  mit  niedrigem 
Kopplungsfaktor,  der  mindestens  eine  Primar- 
wicklung  (10)  und  mindestens  eine  Sekundar- 
wicklung  (11)  und  einen  Kern  mit  einem  mit  der 

Pnmarwicklung  zusammenwirkenden  ersten 
Abschnitt  (6)  und  einem  mit  der  Sekundarwick- 
lung  zusammenwirkenden  zweiten  Abschnitt  (7) 
aufweist,  wobei  jeder  der  Kernabschnitte  Schen- 

5  kel  hat  und  die  Enden  der  Schenkel  der  beiden 
Kernabschnitte  einander  gegeniiberliegen  und 
durch  eine  Isoliervorrichtung  voneinander 
getrennt  sind,  dadurch  gekennzeichnet, 

dalS  die  Primar-  (10)  und  Sekundarwicklungen 
<o  (11)  in  einer  an  sich  bekannten  Weise  jeweils  auf 

einer  Spule  (12;  13)  montiert  sind,  wobei  die 
Spulen  sich  in  gleicher  Richtung  erstrecken  und 
als  eine  einzige  kombinierte  Spule  ausgebildet 
sind,  der  erste  Kernabschnitt  (6)  einer  sich  von 

is  einem  Ende  der  Spule  in  die  Spule  erstreckenden 
Schenkel  aufweist  und  der  zweite  Kernabschnitt 
(7)  einen  sich  vom  anderen  Ende  der  Spule  in  die 
Spule  erstreckenden  Schenkel  aufweist; 

dalS  im  Inneren  der  Spule  eine  querverlaufende 
io  Trennwand  (9)  montiert  ist,  welche  die  Enden  der 

beiden  sich  in  die  Spule  erstreckenden  Schenkel 
voneinander  trennt; 

daB  jeder  Kernabschnitt  mindestens  einer  zwei- 
ten  Schenkel  aufweist,  wobei  die  Enden  der  zwei- 

25  ten  Schenkel  einander  gegeniiberliegen  und 
durch  eine  Platte  (8)  aus  Isoliermaterial  voneinan- 
der  getrennt  sind,  welche  mit  einer  vertikalen 
Wand  versehen  ist,  die  sich  von  der  Platte  in 
beiden  Richtungen  erstreckt,  um  Becher  (18)  zu 

30  bilden,  die  die  Enden  der  zweiten  Schenkel 
umfassen  und  einstuckig  mit  der  kombinierten 
Spule  sind. 

2.  Sicherheitstransformator  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dafc  die  Becher  (18)  an 

35  mindestens  einem  sich  nach  aufJen  erstrecken- 
den  Flansch  (15;  17)  der  kombinierten  Spule 
befestigt  sind. 

3.  Sicherheitstransformator  nach  Anspruch  1 
Oder  2,  dadurch  gekennzeichnet,  dafi  die  Becher 

40  (18)  mit  zwei  voneinander  beabstandeten,  sich 
nach  auBen  erstreckenden  Flanschen  (15,  17)  der 
kombinierten  Spule  verbunden  sind,  wobei  eine 
Transformatorwicklung  (10,  11)  zwischen  jedem 
der  beiden  Flansche  (15,  17)  und  jedem  von  zwei 

45  sich  nach  aulSen  erstreckenden  Flanschen  (14,  16) 
montiert  ist,  welche  an  entgegengesetzten  Enden 
der  kombinierten  Spule  ausgebildet  sind. 

Revendications 
50 

1.  Transformateur  de  securite  a  faible  coeffi- 
cient  de  couplage,  compenant  au  moins  un 
enroulement  primaire  (10)  et  au  moins  un  enrou- 
lement  secondaire  (11),  ainsi  qu'un  noyau  englo- 

55  bant  une  premiere  partie  (6)  cooperant  avec 
I'enroulement  primaire  et  une  seconde  partie  (7) 
cooperant  avec  I'enroulement  secondaire,  cha- 
cune  desdites  parties  du  noyau  presentant  des 
branches,  les  extremites  des  branches  des  deux 

60  parties  du  noyau  etant  tournees  les  unes  vers  les 
autres  et  separees  par  des  moyens  isolants, 
caracterise  par  le  fait  que  les  enroulements  pri- 
maire  (10)  et  secondaire  (11)  sont  montes  chacun 
sur  une  bobine  (12;  13),  d'une  maniere  connue 

65  par  elle-meme,  les  bobines  s'etendant  dans  le 

4 
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prolongement  Tune  de  I'autre  et  etant  configu- 
rees  en  une  unique  bobine  combinee,  ladite 
premiere  partie  (6)  du  noyau  presentant  une 
branche  qui  s'engage  dans  ladite  bobine  a  partir 
de  I'une  de  ses  extremites,  et  ladite  seconde 
partie  (7)  du  noyau  presentant  une  branche  qui 
s'engage  dans  ladite  bobine  a  partir  de  son  autre 
extremite; 

qu'une  cloison  transversale  (9),  implantee  a 
I'interieur  de  la  bobine,  separe  I'une  de  I'autre  les 
extremites  des  deux  branches  s'engageant  dans 
la  bobine; 

que  chaque  partie  du  noyau  possede  au  moins 
une  seconde  branche,  les  extremites  des 
seconde.s  branches  etant  tournees  I'une  vers  I'au- 
tre  et  etant  parees  I'une  de  I'autre  par  une  pla- 
quette  (8)  en  un  materiau  isolant,  ladite  plaquette 
(8)  etant  pourvue  d'une  paroi  verticale  qui  en  fait 
saillie,  dans  les  deux  directions,  pour  former  des 

cuvettes  (18)  emprisonnant  les  extremites  des 
secondes  branches,  et  formant  un  seul  tenant 
avec  la  bobine  combinee. 

2.  Transformateur  de  securite  selon  la  revendi- 
5  cation  1,  caracterise  par  le  fait  que  lesdites 

cuvettes  (18)  sont  fixees  a  au  moins  une  aile  (15; 
17)  de  la  bobine  combinee,  qui  s'etend  vers 
I'exterieur. 

3.  Transformateur  de  securite  selon  la  revendi- 
10  cation  1  ou  2,  caracterise  par  le  fait  que  lesdites 

cuvettes  (18)  sont  reliees  a  deux  ailes  (15,  17)  de  la 
bobine  combinee  qui  sont  mutuellement  espa- 
cees  et  s'etendent  exterieurement,  un  enroule- 
ment  (10,  11)  du  transformateur  etant  monte 

15  entre  chacune  des  deux  ailes  precitees  (15,  17),  et 
I'une  consideree  de  deux  ailes  (14,  16)  qui  s'eten- 
dent  exterieurement,  et  sont  formees  a  des  extre- 
mites  opposees  de  la  bobine  combinee. 
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