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Description 

The  present  invention  relates  to  a  magnetic  head  of  the  step-up  type,  comprising  a  thin  film  magnetic 
head  circuit  formed  on  a  lower  substrate;  a  transformer  magnetic  circuit  including  magnetic  thin  films 

5  formed  on  said  lower  substrate  and  a  magnetic  core  having  a  lower  edge  which  contacts  said  magnetic  thin 
films  to  form  a  substantially  closed  transformer  magnetic  circuit  encompassing  a  winding  groove  formed 
across  the  lower  edge  of  said  magnetic  core;  a  thin  film  coil  of  a  closed  loop  formed  over  said  lower 
substrate  to  interlink  both  of  said  head  magnetic  circuit  and  said  transformer  magnetic  circuit;  and  a 
transformer  secondary  bulk  coil  interlinking  said  transformer  magnetic  circuit. 

io  Particular  use  of  the  invention  may  be  made  in  magnetic  heads  for  video  recording  equipment,  often 
designated  as  having  video  head  shape.  A  known  arrangement  for  a  head  of  the  aforesaid  type  is  shown  in 
Fig.  1.  According  to  such  an  arrangement,  the  output  from  the  device  is  increased  by  reducing  the  number 
of  signal  windings  and  miniaturising  the  magnetic  circuit  interlinked  therewith,  the  low  absolute  output  due 
to  the  small  number  of  windings  being  compensated  by  the  step-up  transformer.  Fig.  2  shows  a 

75  conventional  head  suitable  for  use  in  video  equipment,  in  which  reference  numerals  1  and  2  denote 
magnetic  head  cores  which  confront  one  another  to  form  a  head  gap  3  and  numeral  4  indicates  a  half  body 
of  a  transformer  core.  This  half  body  is  disposed  to  face  the  rear  portion  of  the  head  core,  thereby  forming 
the  transformer  core  of  a  substantially  ring-shaped  magnetic  path.  A  metal  layer  5  is  embedded  into  a 
groove  formed  to  divide  the  head  core  2  into  the  front  gap  portion  and  the  back  gap  portion  and  coil  6  of 

20  one  turn  passes  through  a  central  groove  7  of  the  transformer  core  4.  The  edge  portion  of  the  coil  6  is 
connected  to  the  edge  portion  of  the  metal  layer  5,  thereby  forming  the  closed  loop  coil  of  one  turn,  which 
interlinks  the  head  magnetic  circuit  and  transformer  magnetic  circuit.  A  secondary  coil  8  of  the  transformer 
is  provided  and,  in  this  way,  a  head  arrangement  equivalent  of  that  shown  in  Figure  1,  is  obtained. 

The  head  core  portion  and  the  one-turn  winding  shown  in  Figure  2,  are  provided  in  a  so-called  bulk 
25  constitution  and,  consequently,  the  one-turn  inductance  and  DC  resistance  of  the  head  cannot  be 

sufficiently  reduced  by  reductions  possible  to  the  size  of  the  head  magnetic  circuit  and  the  one-turn 
winding.  Furthermore,  since  the  arrangement  of  the  primary  and  secondary  coils  of  the  transformer  section 
is  not  correct,  a  sufficiently  high  coupling  coefficient  of  the  transformer  cannot  be  obtained. 

A  simple  equivalent  circuit  of  the  head  shown  in  Fig.  1  is  shown  in  Fig.  3,  in  which  the  DC  resistance 
30  and  stray  capacitance  of  the  secondary  coil  are  omitted.  Li  and  L2  denote  self  inductances  of  the  primary 

and  secondary  coils  of  the  transformer  respectively;  M  denotes  a  mutual  inductance  between  the  primary 
and  secondary  coil;  Lh  is  an  inductance  of  the  one-turn  head;  r  is  a  DC  resistance  of  one-turn,  including 
both  of  the  winding  of  the  head  and  the  primary  coil  of  the  transformer;  Ej  a  reproduced  voltage  which  is 
induced  in  the  head  winding;  and  E0  a  secondary  output  of  the  transformer. 

35  The  significant  factors  in  the  actual  use  of  such  a  head  are  the  inductance  L,  real  part  Re(Z)  of  the 
impedance  and  transfer  efficiency  G  =  E0/Ej  of  the  whole  structure  including  the  head  and  the  transformer. 

The  high  frequency  operational  range  of  the  head  is  determined  by  L.  When  the  frequency  is 
sufficiently  high,  the  value  of  L  can  be  calculated  by  the  following  expression  from  Fig.  3. 

40  L  =  I_h  *  N2  +  L2(1  -  K2)  (1) 

N  is  a  number  of  secondary  coil  windings  (i.e.,  step-up  ratio)  of  the  transformer  and  K  is  a  coupling 
coefficient  of  the  transformer.  Although  the  first  term  (LH  *  N2)  of  expression  (1)  is  the  inductance  which  is 
inevitably  generated  irrespective  of  the  performance  of  the  transformer,  the  second  term  is  the  amount 

45  which  is  added  when  the  transformer  is  not  ideal.  Since  it  is  necessary  to  set  N  to  a  value  as  large  as 
possible  for  the  value  of  L  which  can  be  allowed  in  use,  LH  needs  to  be  set  to  an  enough  small  value.  In 
addition,  it  is  necessary  to  minimize  the  second  term  of  expression  (1)  by  setting  K  to  a  value  as  sufficiently 
close  as  "1  "  by  increasing  the  coupling  degree  of  the  transformer. 

Next,  the  impedance  noise  is  determined  by  Re(Z)  and  a  lower  value  of  Re(Z)  is  better.  At  a  frequency 
50  higher  than  the  low-band  cut-off  frequency,  Re(Z)  can  be  calculated  by  the  following  expression. 

r - K 2 - L   -L_  
Re(Z)   =  1—  f   ( 2 )  

(LH  +  L-,) 

Assuming  that  LH  is  smaller  than  Li  ,  expression  (2)  can  be  approximated  by  the  following  expression. 
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10 

15 

Re(Z)   =  r - K 2 . z 3   *  r - K 2 - N 2   ( 3 )  
L1 

The  one-turn  resistance  value  r  on  the  primary  side  is  nearly  transformed  into  the  value  multiplied  by 
square  of  the  step-up  ratio,  i.e.,  rN2  on  the  secondary  side.  Therefore,  r  needs  to  be  set  to  an  enough  low 
value. 

Further,  the  transfer  efficiency  G  becomes 

G  =  E 0 / E .   =  K . N - j - ^ -   ( 4 )  

at  a  frequency  above  the  low-band  cut-off  frequency.  Assuming  that  LH  is  smaller  than  Li  similarly, 

G  =  K'  N  (5) 

20  The  transfer  efficiency  is  reduced  by  the  value  of  K  from  the  step-up  ratio  N.  Therefore,  K  needs  to  be  set 
to  a  value  as  sufficiently  close  as  "1  ". 

To  obtain  the  high  performance  characteristics  of  the  head  including  the  step-up  transformer  as 
mentioned  above,  it  is  required  that  the  inductance  and  DC  resistance  of  the  one-turn  portion  of  the  head 
are  sufficiently  small  and  the  coupling  coefficient  of  the  transformer  is  sufficiently  close  to  "1  ".  These 

25  conditions  are  not  fully  satisfied  in  the  conventional  example. 
An  alternative  to  the  bulk  constitution  for  a  transformer  in  apparatus  for  the  recording  and  reproduction 

of  data  via  a  magnetic  medium,  is  disclosed  in  United  Kingdom  Patent  No.  1  494  087.  In  accordance  with 
this  disclosure,  transformer  windings  are  produced  by  depositing  layers  of  electrically  conductive,  magnetic 
and  electrically  insulating  materials  onto  a  substrate.  A  first  conductive  layer  is  deposited  onto  an  insulating 

30  layer.  This  layer  is  the  first  of  four  conductive  layers,  which  together  form  a  transformer  winding,  which 
comprises  a  rectangular  five-turn  spiral  with  an  outer  terminal  pad  and  an  inner  terminal  pad.  However,  the 
physical  dimensions  of  such  a  spiral  structure  is  not  suitable  for  all  applications  and,  in  particular,  it  is  not 
suitable  for  the  video  head  shape.  In  specification  No.  JP-A-56  105  319  there  is  disclosed  a  transformer 
secondary  bulk  coil;  an  upper  magnetic  portion  provided  with  a  groove  formed  across  the  lower  edge  in 

35  said  magnetic  portion;  said  magnetic  portion  contacts  the  magnetic  thin  films  formed  on  the  upper  edge  of 
the  lower  substrate  to  form  a  substantially  closed-transformer  magnetic  circuit  encompassing  said  groove. 

According  to  the  present  invention,  there  is  provided  a  magnetic  head  of  the  aforesaid  type,  charac- 
terised  in  that  said  lower  substrate  comprises  a  parallelepiped  shaped  member  having  planar  surfaces 
bordered  with  an  upper  edge  supporting  said  thin  film  magnetic  head  circuit  and  said  magnetic  thin  films 

40  and  with  an  operative  front  edge  adjacent  to  said  upper  edge,  said  upper  edge  and  said  front  edge  being 
substantially  narrower  than  said  planar  surfaces; 

said  magnetic  core  being  part  of  an  upper  substrate  comprising  a  parallelepiped  shaped  member 
having  planar  surfaces  bordered  with  a  lower  edge  including  the  lower  edge  of  said  magnetic  core  and  an 
operative  front  edge  adjacent  thereto,  said  lower  edge  and  said  front  edge  being  substantially  narrower  than 

45  said  planar  surfaces;  said  upper  substrate  has  a  non-magnetic  portion  adjacent  said  operative  front  edge  of 
said  magnetic  core  and  contacting  the  thin  film  magnetic  head  circuit  formed  on  the  upper  edge  of  the 
lower  substrate  adjacent  said  operative  front  edge  thereof; 

said  transformer  secondary  bulk  coil  has  a  first  winding  wound  around  the  magnetic  portion  of  said 
upper  substrate  and  through  said  groove  and  a  second  winding  wound  around  the  lower  substrate  and 

50  passing  through  said  groove;  said  first  winding  and  said  second  winding  are  connected  as  balanced 
windings  and  are  electromagnetically  coupled  with  said  thin  film  coil  through  said  transformer  magnetic 
circuit;  wherein  said  operative  front  edges  form  a  substantially  continuous  operative  surface  of  the  head, 
arranged  to  face  a  magnetic  medium  during  operation  of  the  head. 

The  invention  will  now  be  described  by  way  of  example  only,  with  reference  to  the  accompanying 
55  drawings,  in  which: 

Fig.  1  is  a  plan  view  showing  the  principle  of  step-up  type  magnetic  head; 
Fig.  2  is  a  plan  view  showing  a  conventional  example  of  a  step-up  type  magnetic  head; 
Fig.  3  is  a  diagram  showing  an  equivalent  circuit  of  a  step-up  type  magnetic  head; 

3 



EP  0  199  522  B1 

Fig.  4  is  a  plan  view  showing  an  embodiment  of  the  present  invention; 
Fig.  5  is  a  cross  sectional  view  taken  along  line  A-A'  in  Fig.  4; 
Fig.  6  is  a  plan  view  showing  another  embodiment  of  the  invention; 
Fig.  7  is  a  partial  cross  sectional  view  showing  still  another  embodiment  of  the  invention; 

5  Fig.  8  is  a  partial  cross  sectional  view  showing  still  another  embodiment  of  the  invention;  and, 
Fig.  9  is  partial  cross  sectional  view  showing  still  another  embodiment  of  the  invention. 
A  plan  view  of  a  magnetic  head  is  shown  in  Fig.  4  and  a  cross  sectional  view  of  said  head  is  shown  in 

Fig.  5,  taken  along  line  A-A'  in  Fig.  4.  In  Fig.  4,  the  portion  over  the  line  B-B'  in  Fig.  5  and  a  secondary  coil 
of  a  transformer  are  omitted  for  convenience  of  drawing. 

io  In  Figs.  4  and  5,  reference  numeral  9  denotes  a  non-magnetic  lower  substrate.  A  lower  head  core  10 
and  a  lower  transformer  core  11  are  formed  on  the  lower  substrate  9  by  a  magnetic  thin  film  and  are 
patterned,  respectively.  A  one-turn  coil  12  of  a  thin  film  of  a  closed  loop  is  formed  so  as  to  be  insulated 
from  the  magnetic  thin  films  10  and  11,  as  shown  in  the  diagram.  The  portion  of  the  coil  12  near  the  head 
magnetic  circuit  constitutes  the  one-turn  signal  winding  of  the  head  and  the  portion  of  the  coil  12  near  the 

is  transformer  magnetic  circuit  constitutes  a  primary  one-turn  winding  of  the  transformer.  A  non-magnetic  gap 
layer  of  a  predetermined  thickness  is  formed  in  the  portion  of  the  lower  head  core  10  where  a  head  gap  is 
to  be  constituted. 
Thereafter,  an  upper  head  core  13  of  the  head  magnetic  circuit  is  formed  by  a  magnetic  thin  film.  On  the 
other  hand,  a  magnetic  mid-layer  14  is  formed  on  the  lower  transformer  core  11  by  a  magnetic  thin  film.  A 

20  non-magnetic  insulating  layer  15  is  formed  so  as  to  bury  concave  portions  formed  due  to  the  formation  of 
the  foregoing  respective  thin  film  patterns.  The  upper  surface  of  the  insulating  layer  15  is  polished  and 
worked  so  as  to  obtain  the  flat  surface  as  shown  by  the  line  B-B'  which  includes  the  top  surface  of  the 
magnetic  mid-layer  14. 

In  the  foregoing  respective  thin-film  production  processes,  a  vacuum  evaporated  film  or  sputtered  film 
25  of  permalloy  or  amorphous  alloy  is  suitable  for  the  magnetic  film  portion;  a  vacuum  evaporated  film  or 

sputtered  film  of  Cu  or  Al  is  suitable  for  the  coil  layer;  and  a  sputtered  film  of  Si02  or  AIO3  is  suitable  for 
the  insulating  layer  film,  respectively. 

The  portion  over  the  line  B-B'  in  Fig.  5  is  the  upper  substrate  in  which  a  non-magnetic  block  16  and  a 
bulk  magnetic  block  17  are  joined.  The  magnetic  portion  is  formed  with  a  winding  groove  18  for  the 

30  transformer  secondary  coil.  Their  bottom  surfaces  along  the  line  B-B'  are  polished  so  as  to  obtain  the 
substantially  flat  surface.  Glass,  forsterite  porcelain,  barium  titanate  porcelain,  or  the  like  is  suitable  for  the 
non-magnetic  portion.  Mn-Zn  ferrite  or  the  like  is  suitable  for  the  magnetic  block  portion.  The  glass  bonding 
is  suitable  to  join  the  non-magnetic  portion  and  magnetic  block  portion. 

The  upper  substrate  prepared  in  this  manner  and  the  lower  substrate  finished  through  the  foregoing  thin 
35  film  processes  are  joined  at  the  position  of  Fig.  5.  Although  the  glass  bonding  is  desirable  to  join  them,  they 

may  be  bonded  using  an  organic  adhesive  agent  or  the  like  in  the  case  where  the  glass  bonding  will 
adversely  influence  on  the  magnetic  thin  layer  or  the  like. 

After  the  head  formed  in  this  way  was  worked  to  have  a  predetermined  external  shape  or  the  like,  the 
bulk  winding  is  provided  to  form  a  secondary  coil  19  of  the  transformer.  The  secondary  coil  19  is  divided  by 

40  the  upper  magnetic  circuit  and  lower  magnetic  circuit  of  the  transformer  and  connected  so  as  to  form  the 
balance  winding. 

As  will  be  obvious  from  the  above  description  of  the  embodiment,  the  one-turn  head  portion  is 
constituted  by  the  upper  head  core  13,  lower  head  core  10,  and  one-turn  coil  12.  The  transformer  portion  is 
constituted  by  the  transformer  magnetic  circuit  comprising  the  bulk  magnetic  block  17,  magnetic  mid-layer 

45  14  and  lower  transformer  core  11,  and  by  the  one-turn  coil  12  and  secondary  coil  19  of  a  plurality  of  turns 
which  are  in  interlinkage  with  the  transformer  magnetic  circuit. 

The  head  magnetic  circuit  and  one-turn  coil  portion  can  be  formed  to  have  the  necessary  minimum 
sizes  by  the  thin  film  technology,  so  that  the  one-turn  inductance  of  the  head  and  the  DC  resistance  of  the 
one-turn  portion  can  be  minimized.  In  addition,  the  transformer  secondary  coil  is  formed  in  the  balance 

50  winding  at  the  position  near  the  primary  coil,  so  that  the  coupling  coefficient  between  both  of  the 
transformer  coils  can  be  increased  than  the  conventional  one.  (When  all  of  the  magnetic  fluxes  which 
interlink  the  primary  coil  also  interlink  the  secondary  coil,  the  coupling  coefficient  becomes  "1  "). 

Although  the  one-turn  head  portion  is  illustrated  in  an  enlarged  scale  than  the  other  portions  in  Figs.  4 
and  5  for  convenience  of  explanation,  it  will  be  as  shown  in  Fig.  6  in  the  case  where  the  outside  appearance 

55  of  the  head  is  drawn  with  the  actual  dimensional  ratio  as  an  actual  application  of  this  head  to,  e.g.,  a  video 
head  for  use  in  a  rotary  cylinder.  It  will  be  understood  from  Fig.  6  that  the  outside  appearance  of  the  head  is 
extremely  similar  to  that  of  a  so-called  video  type  head  and  this  head  can  be  easily  applied  to  the 
recording/reproducing  apparatus  of  the  rotary  head  type. 

4 
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Another  embodiment  of  the  present  invention  will  then  be  described.  Fig.  7  is  a  diagram  regarding  the 
transformer  portion  and  a  substrate  20  under  the  lower  transformer  core  11  is  constituted  by  a  magnetic 
block.  In  this  case,  the  lower  transformer  core  11  may  be  omitted.  Such  a  constitution  is  effective  in  the 
case  where  the  coercive  force  of  the  recording  medium  is  large,  the  head  drive  current  is  large,  and  the 

5  magnetic  saturation  is  likely  to  occur.  In  this  case,  it  is  desirable  that  the  magnetic  substrate  20  is  not 
elongated  to  the  head  front  surface  in  order  to  avoid  possible  recording/reproducing  by  the  magnetic 
substrate  20. 

In  an  embodiment  of  Fig.  8,  the  upper  head  core  is  constituted  by  a  magnetic  thin  film  22  formed  under 
a  non-magnetic  substrate  21  in  which  a  recessed  portion  is  formed,  and  all  of  the  transformer  magnetic 

io  circuit  portions  are  formed  by  the  thin  film  technology.  Such  a  constitution  is  suitable  as  a  magnetic  head, 
particularly,  in  operation  at  a  high  frequency.  In  this  embodiment  as  well,  it  is  preferable  that  the  magnetic 
film  22  is  not  elongated  to  the  head  front  surface  due  to  a  reason  similar  to  that  in  the  foregoing 
embodiment. 

Although  the  one-turn  head  portion  has  been  constituted  as  a  so-called  ring-shaped  head  in  each  of  the 
is  foregoing  embodiments,  in  place  of  this,  a  perpendicular  recording  head  of  one  turn  shown  in  Fig.  9  may  be 

also  used.  In  Fig.  9,  reference  numeral  23  denotes  a  main  pole  for  recording/reproducing;  24  is  an  auxiliary 
pole;  and  12  the  one-turn  coil.  In  such  a  perpendicular  recording  head,  as  compared  with  the  ring-shaped 
head  shown  in  Figs.  4  and  5,  its  magnetic  path  is  near  an  open  magnetic  path.  Therefore,  when  the 
magnetic  circuit  is  miniaturized,  the  improvement  in  efficiency  is  particularly  typical  and  there  is  a  large 

20  effect  in  combining  the  step-up  transformer  by  the  one-turn  constitution. 
Further,  although  the  one-turn  head  portion  has  been  shown  in  the  above  embodiment,  the  head  may 

be  also  constituted  by  a  few  turns.  In  this  case  as  well,  the  features  of  the  invention  mentioned  above  can 
be  effected.  When  such  a  coil  is  actually  manufactured,  use  can  be  made  of  well-known  coil  forming 
technology  using  thin  films. 

25 
Claims 

1.  A  magnetic  head  of  the  step-up  type,  comprising 
a  thin  film  magnetic  head  circuit  (10,  13)  formed  on  a  lower  substrate  (9); 

30  a  transformer  magnetic  circuit  including  magnetic  thin  films  (11,  14)  formed  on  said  lower  substrate 
(9)  and  a  magnetic  core  having  a  lower  edge  which  contacts  said  magnetic  thin  films  (11,  14)  to  form  a 
substantially  closed-transformer  magnetic  circuit  encompassing  a  winding  groove  (18)  formed  across 
the  lower  edge  of  said  magnetic  core; 

a  thin  film  coil  (12)  of  a  closed  loop  formed  over  said  lower  substrate  (9)  to  interlink  both  of  said 
35  head  magnetic  circuit  and  said  transformer  magnetic  circuit;  and, 

a  transformer  secondary  bulk  coil  (19)  interlinking  said  transformer  magnetic  circuit:  characterised 
in  that,  said  lower  substrate  (9)  comprises  a  parallelepiped  shaped  member  having  planar  surfaces 
bordered  with  an  upper  edge  supporting  said  thin  film  magnetic  head  circuit  (10,13)  and  said  magnetic 
thin  films  (11,  14),  and  with  an  operative  front  edge  adjacent  to  said  upper  edge,  said  upper  edge  and 

40  said  front  edge  being  substantially  narrower  than  said  planar  surfaces; 
said  magnetic  core  being  part  of  an  upper  substrate  (17)  comprising  a  parallelepiped  shaped 

member  having  planar  surfaces  bordered  with  a  lower  edge  including  the  lower  edge  of  said  magnetic 
core  and  an  operative  front  edge  adjacent  thereto,  said  lower  edge  and  said  front  edge  being 
substantially  narrower  than  said  planar  surfaces; 

45  said  upper  substrate  has  a  non-magnetic  portion  (16)  adjacent  said  operative  front  edge  of  said 
magnetic  core  and  contacting  the  thin  film  magnetic  head  circuit  (10,  13)  formed  on  the  upper  edge  of 
the  lower  substrate  (9)  adjacent  said  operative  front  edge  thereof; 

said  transformer  secondary  bulk  coil  (19)  has  a  first  winding  wound  around  the  magnetic  portion 
(17)  of  said  upper  substrate  and  through  said  groove  (18)  and  a  second  winding  wound  around  the 

50  lower  substrate  (9)  and  passing  through  said  groove;  said  first  winding  and  said  second  winding  are 
connected  as  balanced  windings  and  are  electromagnetically  coupled  with  said  thin  film  coil  (12) 
through  said  transformer  magnetic  circuit  (11,  14);  wherein  said  operative  front  edges  form  a  substan- 
tially  continuous  operative  surface  of  the  head,  arranged  to  face  a  magnetic  medium  during  operation  of 
the  head. 

55 
2.  A  magnetic  head  according  to  claim  1,  wherein  said  thin  film  coil  (12)  forms  a  single  turn  coupled  with 

both  said  magnetic  circuit  (10,13)  of  said  head  core  and  said  transformer  magnetic  circuity  1  ,14,17). 
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3.  A  magnetic  head  according  to  claim  1  ,  wherein  a  part  of  the  lower  substrate  (9)  under  said  thin  film 
magnetic  layers  (11,14)  is  formed  of  a  bulk  magnetic  material. 

4.  A  magnetic  head  according  to  claim  1,  wherein  said  magnetic  part  of  said  upper  substrate  (17) 
5  comprises  a  bulk  magnetic  material. 

5.  A  magnetic  head  according  to  claim  1,  wherein  said  magnetic  part  of  said  upper  substrate  (17) 
comprises  a  thin  film  magnetic  material  (22). 

w  Patentanspruche 

1.  Ein  aufwartstransformierender  Magnetkopf  bestehend  aus 

einem  Dunnfilm-Kopf-Magnetkreis  (10,13)  auf  einem  unteren  Substrat  (9); 
15 

einem  Transformator-Magnetkreis  mit  magnetischen  Dunnfilmen  (11,  14)  auf  diesem  unteren 
Substrat  (9)  und  einem  Magnetkern  mit  einem  unteren  Rand,  der  mit  den  magnetischen  Dunnfilmen 
(11,  14)  in  Kontakt  ist,  urn  einen  im  wesentlichen  geschlossenen  Transformator  -  Magnetkreis  zu  bilden, 
der  eine  Wicklungsnut  (18)  umschlie/St,  die  quer  uber  den  unteren  Rand  dieses  Magnetkerns  ausgebil- 

20  det  ist; 

einer  Dunnfilmspule  (12)  aus  einer  geschlossenen  Schleife  uber  dem  unteren  Substrat  (9)  zur 
Verkettung  des  Kopf-Magnetkreises  und  des  Transformator-Magnetkreises;  und 

25  einer  Transformator-Sekundarspule  (19),  die  den  Transformator-Magnetkreis  verkettet:  dadurch 
gekennzeichnet,  da/S  das  untere  Substrat  (9)  ein  parallelepipedisch  geformtes  Teil  mit  planparallelen 
Flachen  ist,  das  begrenzt  wird  von  einem  den  Dunnfilm-Kopf-Magnetkreis  (10,13)  und  die  magneti- 
schen  Dunnfilme  (11,  14)  tragenden  oberen  Rand  und  von  einer  dem  oberen  Rand  benachbarten  Wirk- 
Vorderkante,  wobei  der  obere  Rand  und  die  Vorderkante  wesentlich  schmaler  als  die  planparallelen 

30  Flachen  sind; 

da/S  der  als  Teil  eines  oberen  Substrates  (17)  ausgebildete  Magnetkern,  ein  parallelepipedisches 
Teil  mit  planparallelen  Flachen  ist,  das  begrenzt  wird  am  unteren  Rand  mit  einer  unteren  Kante  des 
Magnetkerns  und  einer  benachbarten  Wirk-Vorderkante,  wobei  der  untere  Rand  und  die  Vorderkante 

35  wesentlich  schmaler  sind  als  die  planparallelen  Flachen; 

da/S  weiter  das  obere  Substrat  einen  nicht-magnetischen  Teil  (16)  hat,  der  der  Wirk-Vorderkante 
des  Magnetkerns  benachbart  ist  und  mit  dem  Dunnfilm  -  Kopf  -  Magnetkreis  (10,  13)  am  oberen  Rand 
des  unteren  Substrates  (9)  in  Nachbarschaft  zur  Wirk-Vorderkante  in  Kontakt  steht; 

40 
da/S  schliefilich  die  Transformator-Sekundarspule  (19)  ein  erstes  Wicklungsteil  urn  den  Magnetteil 

(17)  des  oberen  Substrates  und  durch  die  Wicklungsnut  (18)  hat  und  ein  zweites  Wicklungsteil  urn  das 
untere  Substrat  (9)  und  durch  die  besagte  Wicklungsnut;  wobei  das  erste  und  das  zweite  Wicklungsteil 
als  abgeglichene  Wicklungen  elektromagnetisch  mit  der  Dunnfilmspule  (12)  durch  den  Transformator- 

45  Magnetkreis  (11,14)  verbunden  sind;  und  wobei  die  Wirk-Vorderkanten  eine  im  wesentlichen  durchlau- 
fende  Wirkflache  des  Kopfes  bilden,  die  im  Betrieb  des  Kopfes  einem  magnetischen  Aufzeichnungsme- 
dium  gegenuberliegt. 

2.  Ein  Magnetkopf  nach  Anspruch  1  dadurch  gekennzeichnet,  da/S  die  Dunnfilmspule  (12)  einwindig  und 
50  sowohl  mit  den  Magnetkreisen  (10,13)  des  Kopfkerns  wie  mit  dem  Transformator-Magnetkreis  (11,  14, 

17)  gekoppelt  ist. 

3.  Ein  Magnetkopf  nach  Anspruch  1  dadurch  gekennzeichnet,  da/S  ein  Teil  des  unteren  Substrates  (9) 
unter  den  Dunnfilm-Magnetschichten  (11,  14)  aus  einem  Block  Magnetmaterial  besteht. 

55 
4.  Ein  Magnetkopf  nach  Anspruch  1  dadurch  gekennzeichnet,  da/S  der  Magnetteil  des  oberen  Substrates 

(17)  aus  einem  Block  Magnetmaterial  besteht. 
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5.  Ein  Magnetkopf  nach  Anspruch  1  dadurch  gekennzeichnet,  da/S  der  Magnetteil  des  oberen  Substrates 
(17)  aus  einem  Dunnfilm-Magnetmaterial  (22)  besteht. 

Revendicatlons 
5 

1.  Tete  magnetique  du  type  a  transformateur-elevateur,  comprenant  : 
un  circuit  de  tete  magnetique  (10,13)  en  film  mince,  forme  sur  un  substrat  inferieur  (9); 
un  circuit  magnetique  de  transformateur,  comportant  des  films  magnetiques  minces  (11,14),  formes 

sur  ledit  substrat  inferieur  (9),  et  un  noyau  magnetique  ayant  un  bord  inferieur  qui  est  en  contact  avec 
io  lesdits  films  magnetiques  minces  (11,14)  afin  de  former  un  circuit  magnetique  de  transformateur 

pratiquement  ferme,  qui  entoure  une  encoche  (18)  pour  un  enroulement,  laquelle  est  formee  dans  le 
bord  inferieur  dudit  noyau  magnetique; 

une  bobine  (12)  en  film  mince,  en  boucle  fermee,  qui  est  formee  sur  ledit  substrat  inferieur  (9)  afin 
d'accoupler  I'un  a  I'autre  ledit  circuit  de  tete  magnetique  et  ledit  circuit  magnetique  de  transformateur; 

is  et 
une  bobine  massive  (19)  de  secondaire  de  transformateur,  qui  est  couplee  audit  circuit  magnetique 

de  transformateur; 
caracterisee  en  ce  que  : 
ledit  substrat  inferieur  (9)  est  constitue  par  un  element  en  forme  de  parallelepipede,  ayant  des  surfaces 

20  planes  bordees  par  un  bord  superieur,  qui  supporte  ledit  circuit  de  tete  magnetique  (10,  13)  en  film 
mince  et  lesdits  films  magnetiques  minces  (11,14),  et  par  un  bord  frontal  de  travail  adjacent  audit  bord 
superieur,  ledit  bord  frontal  et  ledit  bord  superieur  etant  nettement  plus  etroits  que  lesdites  surfaces 
planes; 

ledit  noyau  magnetique  fait  partie  d'un  substrat  superieur  (17),  qui  est  constitue  par  un  element  en 
25  forme  de  parallelepipede,  qui  possede  des  surfaces  planes  bordees  par  un  bord  inferieur,  incluant  le 

bord  inferieur  dudit  noyau  magnetique,  et  un  bord  frontal  de  travail  adjacent  au  bord  inferieur,  ledit  bord 
frontal  et  ledit  bord  inferieur  etant  nettement  plus  etroits  que  lesdites  surfaces  planes; 

ledit  substrat  superieur  possede  une  partie  amagnetique  (16),  qui  est  adjacente  audit  bord  frontal 
de  travail  du  noyau  magnetique  et  qui  est  en  contact  avec  le  circuit  de  tete  magnetique  (10,13)  en  film 

30  mince  forme  sur  le  bord  superieur  du  substrat  inferieur  (9)  pres  du  bord  frontal  de  travail  de  ce  dernier; 
ladite  bobine  massive  (19)  de  secondaire  de  transformateur  possede  un  premier  enroulement,  qui 

est  enroule  autour  de  la  partie  magnetique  (17)  dudit  substrat  superieur  et  qui  passe  a  travers  ladite 
encoche  (18),  et  un  second  enroulement,  qui  est  enroule  autour  du  substrat  inferieur  (9)  et  qui  passe  a 
travers  ladite  encoche;  lesdits  premier  et  second  enroulements  sont  connectes  comme  des  enroule- 

35  ments  equilibres  et  sont  couples  electromagnetiquement  a  ladite  bobine  (12)  en  film  mince  par 
I'intermediaire  du  circuit  magnetique  de  transformateur  (11,14);  lesdits  bords  frontaux  de  travail  forment 
une  surface  active  sensiblement  continue  de  la  tete  magnetique,  qui  est  agencee  pour  faire  face  a  un 
milieu  magnetique  d'enregistrement  pendant  le  fonctionnement  de  la  tete. 

40  2.  Tete  magnetique  selon  la  revendication  1,  dans  laquelle  ladite  bobine  (12)  on  film  mince  forme  une 
spire  unique,  couplee  a  la  fois  audit  circuit  magnetique  (10,13)  de  la  tete  magnetique  et  audit  circuit 
magnetique  de  transformateur  (11,14,17). 

3.  Tete  magnetique  selon  la  revendication  1  ,  dans  laquelle  une  partie  du  substrat  inferieur  (9)  situee  sous 
45  lesdites  couches  magnetiques  (11,14)  en  film  mince  est  formee  d'un  materiau  magnetique  massif. 

4.  Tete  magnetique  selon  la  revendication  1,  dans  laquelle  ladite  partie  magnetique  dudit  substrat 
superieur  (17)  est  constitute  par  un  materiau  magnetique  massif. 

50  5.  Tete  magnetique  selon  la  revendication  1,  dans  laquelle  ladite  partie  magnetique  dudit  substrat 
superieur  (17)  est  constitute  par  un  materiau  magnetique  (22)  en  film  mince. 

55 
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