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(54)  Method  for  manufacturing  an  amorphous  metal  core  for  a  transformer  that  includes  steps  for 
reducing  core  loss. 

(57)  In  this  method  of  manufacturing  an  amorph- 
ous  metal  transformer  core,  there  is  provided  a 
core  form  that  comprises  sections  of  amorph- 
ous  metal  strip  wrapped  about  the  core  window, 
the  strip  sections  having  edges  at  laterally  op- 
posite  sides  thereof  and  the  core  form  having  at 
its  laterally  opposed  sides  a  pair  of  faces  where 
the  edges  of  the  strip  sections  are  located.  This 
core  form  is  subjected  to  an  annealing  oper- 
ation  to  relieve  stresses  therein.  Then,  the  strip 
sections  are  displaced  with  respect  to  each 
other  in  a  first  lateral  direction  to  develop  a 
telescoping  relationship  between  juxtaposed 
strip  sections  that  disrupts  short  circuiting 
adhesions  between  juxtaposed  strip  sections 
that  had  developed  during  the  annealing  step. 
Thereafter,  the  strip  sections  are  returned  in  a 
lateral  direction  opposite  to  the  first  lateral 
direction  to  restore  their  edges  to  substantially 
their  normal,  or  original,  positions. 

Disrupting  the  short  circuiting  adhesions  re- 
t-  suits  in  reduced  core  loss  in  the  final  product, 
^   i.e.,  an  amorphous  metal  transformer  core. 
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Field  of  Invention 

This  invention  relates  to  a  method  for  manufactur- 
ing  a  transformer  core  that  comprises  amorphous 
metal  strip  material  wrapped  about  the  window  of  the 
core  and,  more  particularly,  relates  to  a  method  of  this 
type  that  includes  steps  for  reducing  the  core  loss  de- 
veloped  within  the  transformer  when  energized. 

Background 

In  the  general  type  of  core-manufacturing  method 
that  we  are  concerned  with,  magnetic  strip  material  is 
wrapped  in  superposed  relationship  about  the  window 
of  the  core  to  build  up  a  core  form,  and  the  core  form 
is  later  annealed  at  elevated  temperature  to  relieve 
stresses  therein.  A  problem  that  arises  in  such  manu- 
facture  is  that  the  heat  of  the  annealing  operation  of- 
ten  produces,  within  the  core,  regions  where  juxta- 
posed  sections  of  strip  adhere  together  and  form  rel- 
atively  low  resistance  paths,  or  shorts,  between  the 
adhering  strip  sections.  Such  internal  adhesions  or 
shorts  are  undesirable  because  they  can  produce 
within  the  core,  transversely  of  the  flux  path  there- 
through,  low-resistance  closed  circuits  for  eddy  cur- 
rents;  and  such  closed  circuits  have  the  detrimental 
effect  of  reducing  the  effective  net  cross-section  of 
the  core,  the  amount  of  such  reduction  being  a  direct 
function  of  the  cross-sectional  core  area  bounded  by 
such  closed  circuit  or  circuits. 

In  the  manufacture  of  cores  from  traditional  sili- 
con-iron  strip  material,  one  approach  that  has  been 
used  for  reducing  the  number  of  such  internal  shorts 
is  to  sharply  strike  the  outer  periphery  of  the  annealed 
silicon-iron  core  form  with  a  mallet  or  the  like,  thereby 
creating  impacts  which  disrupt  the  adhesions  forming 
the  shorts.  This  approach  has  limited  utility  in  the 
manufacture  of  amorphous  metal  cores  because  the 
amorphous  steel  strip  material  from  which  the  core  is 
formed  is  very  brittle,  especially  after  annealing,  and 
is  highly  susceptible  at  this  time  to  being  cracked  or 
shattered  by  any  vigorous  impacts  delivered  to  the 
core.  Another  complicating  factor  with  respect  to 
cores  of  amorphous  steel  strip  is  that  the  strip  material 
used  in  such  cores  typically  has  no  insulating  coating 
applied  to  it,  and  this  increases  the  chances  for  devel- 
oping  metal-to-metal  adhesions  between  juxtaposed 
sections  of  strip  during  annealing,  as  compared  to  the 
situation  present  with  traditional  silicon-iron  strip, 
which  typically  has  an  insulating  coating  applied  to  it. 

Another  factor  which  tends  to  increase  the  chan- 
ces  for  developing  metal-to-metal  adhesions  between 
the  juxtaposed  strip  sections  of  amorphous  metal 
cores  is  that  the  amorphous  strip  material  typically 
has  surface  irregularities  on  one  side,  much  more 
pronounced  than  are  present  in  traditional  silicon-iron 
strip  material,  where  both  surfaces  are  relatively 
smooth.  These  surface  irregularities  result  in  the 

presence  of  small  protrusions  having  peaks  that  tend 
to  adhere  to  the  juxtaposed  strip  material,  especially 
when  subjected  to  heat  and  pressure  during  anneal- 
ing. 

5 
Objects 

Afirst  object  of  our  invention  is  to  provide  a  simple 
procedure  for  breaking  up  such  internal  shorts  that  is 

10  applicable  to  annealed  cores  of  amorphous  metal 
strip  material  and  that  does  not  subject  the  core  to  im- 
pacts  that  crack  or  shatter  the  amorphous  metal  strip 
material. 

Another  problem  that  our  invention  is  concerned 
15  with  is  the  possibility  that  external  adhesions  will  de- 

velop  on  the  external  lateral  faces  of  the  core  form 
during  the  annealing  operation  and/or  preceding  op- 
erations.  Such  external  adhesions  can  result  from  a 
projecting  edge  of  one  or  more  strips  being  bent  over 

20  and  contacting  one  or  more  edges  of  adjacent  strips. 
These  external  adhesions  can  reduce  the  effective 
net  cross-section  of  the  core  in  ways  similar  to  those 
explained  above  in  connection  with  internal  adhe- 
sions.  Another  object  our  invention  is  to  provide  a 

25  manufacturing  method  that  substantially  eliminates 
such  external  adhesions  in  the  final  core. 

In  U.S.  Patent4,734,975-Ballardetal,  which  is  in- 
corporated  by  reference  in  the  present  application, 
there  is  disclosed,  for  making  a  transformer  core  from 

30  amorphous  metal  strips  wrapped  about  the  core  win- 
dow,  a  method  that  involves  bonding  together  the 
edges  of  the  metal  strips  with  adhesive  insulating 
coatings  applied  to  the  lateral  faces  of  the  core  form. 
The  material  used  for  such  coatings  is  applied  in  a  vis- 

35  cous  liquid  state  and  is  then  heat-cured  to  cause  the 
coatings  to  dry  and  harden.  We  are  concerned  with  a 
method  of  this  type,  and  another  object  of  our  inven- 
tion  is  to  accomplish  the  above-described  first  two  ob- 
jects  of  our  invention  without  interference  from  the  ad- 

40  hesive  insulating  coating  material  applied  to  the  strip 
edges  at  the  lateral  faces  of  the  core  form. 

Summary 

45  In  carrying  out  our  invention  in  one  form,  we  pro- 
vide  the  following  method  of  manufacturing  a  core  for 
an  amorphous  metal  transformer.  First,  we  provide  a 
core  form  that  includes  a  window  and  comprises  sec- 
tions  of  amorphous  metal  strip  wrapped  about  the  win- 

so  dow,  the  strip  sections  having  edges  at  laterally  oppo- 
site  sides  thereof  and  the  core  form  having  at  its  lat- 
erally-opposed  sides  a  pair  of  faces  where  the  edges 
of  the  strip  sections  are  located.  Then  the  core  form 
is  annealed  to  relieve  stresses  therein.  After  such  an- 

55  nealing,  we  displace  the  strip  sections  laterally  with 
respect  to  juxtaposed  ones  of  said  strip  sections  to  de- 
velop  a  telescoping  relationship  between  juxtaposed 
strip  sections  that  disrupts  short-circuiting  adhesions. 
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between  the  juxtaposed  strip  sections.  Thereafter,  we 
return  the  strip  sections  laterally  to  positions  that  re- 
store  their  edges  to  substantially  their  normal,  or  orig- 
inal,  positions  that  they  occupied  just  prior  to  the  tel- 
escoping  operation. 

In  a  specific  form  of  the  invention,  we  control  the 
aforesaid  lateral  displacement  of  said  strip  sections 
by  providing  a  pair  of  wedge  members  adjacent  one 
face  of  the  core  form.  Each  wedge  member  has  an  in- 
clined  surface  that  is  positioned  to  limit  lateral  motion 
of  the  strip  sections  with  respect  to  each  other.  The  in- 
clined  surface  is  so  located  that  there  is  a  gap  of  vary- 
ing  length  between  said  inclined  surface  and  said  one 
face  immediately  prior  to  said  displacement  step. 

Brief  Description  of  Figures 

For  a  better  understanding  of  the  invention,  refer- 
ence  may  be  had  to  the  following  detailed  description 
taken  in  connection  with  the  accompanying  drawings, 
wherein: 

Fig.  1  is  a  plan  view  of  a  core  form  taken  at  an 
early  stage  in  a  manufacturing  method  involving  our 
invention. 

Fig.  2  is  a  sectional  view  taken  along  the  line  2-2 
of  Fig.  1. 

Fig.  3  is  a  sectional  view  of  the  core  form  of  Figs. 
1  and  2  showing  one  step  in  a  core  manufacturing 
method  embodying  one  form  of  our  invention. 

Fig.  3a  is  an  enlarged  sectional  view  of  a  portion 
of  the  core  form  illustrated  in  Fig.  3  taken  adjacent  the 
upper  face  of  the  core  form. 

Fig.  4  is  an  enlarged  schematic  sectional  view  of 
a  core  form  containing  internal  adhesions  which  our 
method  is  used  to  eliminate. 

Fig.  5  is  an  enlarged  schematic  sectional  view  of 
a  core  form  containing  two  external  adhesions  locat- 
ed  at  the  lateral  faces  of  the  core  form. 

Fig.  6  is  an  enlarged  schematic  sectional  view  of 
a  core  form  containing  one  external  and  one  internal 
adhesion  in  the  core  form. 

Fig.  7  is  a  flow  diagram  illustrating  the  various 
steps  employed  in  making  a  core  in  accordance  with 
one  form  of  our  invention. 

Fig.  8  is  a  sectional  view  similar  to  Fig.  3  except 
showing  a  method  embodying  a  modified  form  of  our 
invention. 

Fig.  9  is  a  fragmentary  sectional  view  similar  to 
Fig.  3  except  showing  a  method  embodying  another 
modified  form  of  our  invention. 

Fig.  1  0  is  a  sectional  view  of  the  core  form  of  Figs. 
1  and  2  showing  a  telescoping  operation  used  in  a 
core-manufacturing  method  embodying  another 
modified  form  of  our  invention. 

Fig.  11,  12,  and  13,  respectively,  show  additional 
modified  forms  of  our  invention. 

Fig.  14  is  a  perspective  view  illustrating  a  method 
embodying  still  another  modified  form  of  our  inven- 

tion. 

Detailed  Description  of  Embodiment 

5  Referring  now  to  Figs.  1  and  2,  there  is  shown  a 
transformer  core  form  1  0  that  comprises  a  window  1  2 
about  which  have  been  wrapped  strips,  or  strip  sec- 
tions,  14  of  amorphous  steel  strip  material.  The  core 
form  comprises  two  spaced-apart  legs  1  6  and  1  7  and 

10  two  yokes  1  8  and  1  9  at  opposite  ends  of  the  legs  in- 
terconnecting  the  legs.  In  the  illustrated  core  form, 
each  strip  14  makes  a  full  turn  around  the  window  12, 
the  ends  being  located  in  a  joint  region  20  in  one  yoke 
18.  Methods  that  can  be  used  for  building  such  core 

15  forms  from  amorphous  steel  strips  are  disclosed  in 
US-A-5093981  Ballard  et  al,  and  S.N.  623,265-Klap- 
pert  et  al,  filed  December  6,  1990,  both  assigned  to 
the  assignee  of  the  present  invention  and  incorporat- 
ed  by  reference  herein. 

20  In  practicing  our  invention  in  one  form,  we  have 
used  for  the  strip  material  an  amorphous  iron  alloy 
purchased  from  Allied  Signal  Corporation,  Parsippa- 
ny,  N.J.  as  its  Metglas  Transformer  Core  Alloy  (TCA). 

Typically,  the  core  form  is  produced  by  winding  or 
25  wrapping  the  strips  in  groups  of  superposed  strips,  or 

in  packets  containing  superposed  groups  of  strips, 
about  a  suitably  shaped  mandrel.  Then  the  core  form 
is  removed  from  the  mandrel,  following  which  suitable 
tools  are  inserted  into  its  window  and  then  forced 

30  apart  to  produce  the  desired  configuration  of  the  win- 
dow  and  surrounding  core  form.  Many  stresses  are 
created  in  the  amorphous  metal  by  the  forming  and 
other  fabricating  operations,  and  it  is  necessary  to  re- 
lieve  such  stresses  by  an  annealing  operation.  This 

35  annealing  operation  involves  heating  the  core  form  to 
a  relatively  high  temperature  in  an  annealing  oven, 
holding  the  core  form  at  such  a  temperature  for  a  pre- 
determined  time,  and  then  allowing  the  core  form  to 
slowly  cool.  The  annealing  oven  contains  a  non-oxid- 

40  izing  atmosphere,  such  as  nitrogen,  which  envelops 
the  core  form  while  the  core  form  is  at  elevated  tem- 
perature. 

As  pointed  out  in  the  introductory  portion  of  this 
specification,  one  problem  that  has  arisen  when  the 

45  core  form  is  subjected  to  annealing  heat  is  that  adhe- 
sions  sometimes  develop  between  juxtaposed  strips, 
and  these  adhesions  can  form  low-resistance  closed- 
circuit  paths  for  eddy  currents  that  tend  to  reduce  the 
effective  cross-section  of  the  core  and  thus  to  unde- 

50  sirably  increase  core  loss  when  the  transformer  is  lat- 
er  energized. 

We  have  overcome  this  problem  by  employing  a 
procedure  which  effectively  disrupts  these  adhesions 
and  thereby  substantially  eliminates  the  low  resis- 

55  tance  paths,  or  shorts,  between  juxtaposed  strips. 
One  form  of  this  procedure  is  illustrated  in  Fig.  3, 
where  the  annealed  core  form  is  shown  in  a  horizontal 
position  resting  upon  two  identical  wedges  24  and  26 

3 
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located  beneath  its  yokes  18  and  19.  Placing  the  core 
form  in  a  horizontal  position  on  the  wedges  causes 
the  individual  strips  14  to  be  laterally  displaced  with 
respect  to  their  juxtaposed  strips,  thereby  developing 
a  telescoping  relationship  between  the  strips  that  dis- 
rupts  any  of  the  above-described  short-circuiting  ad- 
hesions  between  juxtaposed  strips.  The  normal  pos- 
ition  of  the  lower  edges  of  the  strips  immediately  be- 
fore  such  lateral  displacement,  or  telescoping,  is  indi- 
cated  by  the  dotted  line  30  of  Fig.  3.  It  can  be  seen  that 
between  this  dotted  line  30  and  the  inclined  upper  sur- 
face  of  each  wedge  there  is  a  pie-shaped  gap  having 
a  length  that  varies  across  the  width,  or  build,  B  of  the 
core  form,  increasing  proceeding  from  one  periphery 
to  the  other  of  the  core  form. 

This  lateral  displacement  of  the  individual  strips 
14  can  usually  be  produced  simply  by  relying  upon 
gravity  to  laterally  displace  the  strips  until  their  lower 
edges  are  blocked  from  further  downward  movement 
by  the  inclined  upper  surfaces  of  the  wedges  posi- 
tioned  therebeneath.  Although  the  strips  14  had  been 
wound  or  wrapped  relatively  tightly  about  the  mandrel 
when  the  core  form  was  being  assembled,  there  is 
nevertheless  sufficient  looseness  when  the  core 
form,  after  being  annealed,  is  positioned  on  its  side  as 
shown  in  Fig.  3  to  allow  the  strips  to  fall  downwardly 
under  the  influence  of  gravity.  In  rare  cases,  insuffi- 
cient  looseness  will  be  present  to  allow  all  the  strips 
to  fall  onto  the  wedges  solely  under  the  influence  of 
gravity,  and  in  such  cases,  gentle  taps  to  the  top  of  the 
core  form  with  a  rubber  mallet  will  cause  all  the  strips 
to  fall  onto  the  wedges. 

After  the  core  form  has  been  telescoped  as 
shown  in  Fig.  3,  it  is  returned  to  its  normal  state  in 
which  the  edges  of  the  strips  14  at  each  lateral  face 
of  the  core  form  are  substantially  aligned.  This  is  ac- 
complished  by  removing  the  wedges  24  and  26  and 
allowing  the  lower  face  of  the  core  form  to  rest  on  the 
planar  face  of  a  supporting  plate  32  that  is  positioned 
in  Fig.  3  beneath  the  core  form.  When  the  lower  face 
of  the  core  form  abuts  the  planar  face  of  plate  32,  the 
strips  are  laterally  restored  to  their  normal  positions 
with  respect  to  each  other,  thus  restoring  the  core 
form  to  its  normal,  non-telescoping  state.  Our  studies 
of  cores  treated  in  this  manner  indicate  that  the  adhe- 
sions  disrupted  by  the  telescoping  action  remain  dis- 
rupted  when  the  core  is  restored  to  its  normal,  or  non- 
telescoping,  state. 

Although  I  have  illustrated  a  method  in  which  only 
two  wedges  are  employed  for  controlling  lateral  dis- 
placement  of  the  strips  during  the  telescoping  opera- 
tion,  our  invention  in  its  broader  aspects  compre- 
hends  the  use  of  a  single  wedge  or  more  than  two 
wedges  for  this  purpose.  For  example,  in  a  core  with 
relatively  long  legs,  wedges  can  be  positioned  be- 
neath  the  legs  of  the  core  in  addition  to  beneath  the 
yokes,  as  shown  in  Fig.  3. 

In  some  exceptional  cases  a  single  telescoping 

operation  may  not  be  sufficient  to  disrupt  all  the  inter- 
nal  adhesions  in  a  core.  If  testing  indicates  that  there 
are  significant  remaining  internal  adhesions  after  one 
set  of  telescoping  and  restoring  operations  has  been 

5  completed,  then  one  or  more  additional  sets  of  tele- 
scoping  and  restoring  operations  may  be  carried  out 
in  the  same  manner  as  the  first  set  until  essentially  all 
the  internal  adhesions  are  disrupted. 

The  manner  in  which  the  above-described  adhe- 
10  sions  adversely  affect  the  performance  of  the  core 

can  be  better  understood  by  referring  to  Fig.  4.  Two 
regions  containing  such  adhesions  are  shown  at  36 
and  38.  These  adhesions  form  low  resistance  paths 
(or  shorts)  between  the  strips  in  each  of  the  regions 

15  36  and  38.  As  a  result,  there  is  a  low-resistance, 
closed-circuit  path  40  encompassing  a  region  42  of 
the  core.  When  alternating  magnetic  flux  is  devel- 
oped  within  the  core  during  transformer  operation, 
eddy  currents  are  induced  in  the  core  which  have  a 

20  tendency  to  circulate  in  paths  extending  transversely 
of  the  direction  of  the  flux.  Normally,  these  eddy  cur- 
rents  are  limited  to  very  low  levels  by  the  relatively 
high  resistance  that  is  present  between  juxtaposed 
strips  14  as  a  result  of  the  natural  oxides  (which  are 

25  electrical  insulators)  on  the  surfaces  of  the  strips.  But 
the  adhesions  at  36  and  38  represent  short  circuits 
through  these  oxide  layers,  and  thus  in  these  regions 
there  is  relatively  low  resistance  between  the  strips. 
Accordingly,  the  above-described  eddy  currents  can 

30  circulate  with  relatively  little  resistance  around  the 
close-circuit  path  40.  The  result  is  that  the  effective 
net  cross-section  of  the  core  in  the  cross-sectional 
zone  depicted  in  Fig.  4  is  reduced  by  approximately 
the  cross-sectional  area  of  region  42. 

35  A  result  of  such  a  reduction  in  effective  net  cross- 
section  is  a  higher  than  nominal  operating  flux  density 
for  the  core  during  transformer  operation,  which,  in 
turn,  means  higher  core  loss.  In  addition,  the  reduc- 
tion  of  the  net  effective  cross-section  may  give  rise  to 

40  saturating  the  core  at  operating  flux  density  and  to  ex- 
cessively  high  exciting  currents. 

While  Fig.  4  shows  the  internal  adhesions  in  lo- 
cations  spaced  from  the  lateral  faces  of  the  core  form, 
the  illustrated  locations  are  merely  exemplary.  Forex- 

45  ample,  one  or  more  of  the  internal  adhesions  could  be 
located  immediately  adjacent  a  lateral  face  of  the  core 
form. 

Another  factor  that  can  contribute  to  a  reduction 
in  effective  net  cross-section  is  a  possible  external 

so  shorting  between  adjacent  strips  14  at  the  edges  of 
the  strips.  Such  external  shorting  can  result  from  poor 
alignment  of  the  strip  edges  at  either  of  the  two  faces 
of  the  core.  If  such  misalignment  is  present,  the  pro- 
jecting  edges  can  become  folded  over  during  fabrica- 

55  tion  of  the  core  and  can  establish  metal-to-metal  con- 
tact  with  the  edges  of  adjacent  strips.  Such  contact 
would  result  in  a  low  resistance  path  between  the  in- 
volved  strips  at  the  lateral  faces  of  the  core  form.  In 

4 
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Fig.  5  two  such  low  resistance  paths  are  illustrated  at 
44  and  46.  The  presence  of  these  paths  44  and  46  re- 
sults  in  a  low  resistance  closed-circuit  50  extending 
over  the  full  width  of  the  core,  thus  producing  the  high- 
er  core  loss  and  other  undesirable  effects  referred  to 
hereinabove. 

Fig.  6  shows  how  a  combination  of  an  external 
short  (54)  and  an  internal  short  (56)  can  result  in  the 
presence  of  a  closed-circuit  path  (58)  that  reduces  the 
effective  net  cross-section  of  the  core,  which,  in  turn, 
produces  the  higher  core  loss  and  other  undesirable 
effects  referred  to  hereinabove. 

We  greatly  reduce  the  possibility  of  external 
shorts,  such  as  44,  46  and  54,  by  abrading  the  lateral 
faces  of  the  core  form  after  annealing  with  a  wire 
brush  or  similar  abrading  tool.  Wire  brushing  these 
faces  removes  any  projecting  and  folded  edges  of  the 
strips.  The  amorphous  steel  strips  are  quite  brittle  af- 
ter  annealing,  and  their  projecting  edges,  which  are 
also  quite  brittle,  can  be  readily  removed  by  a  simple 
wire-brushing  operation. 

The  presence  of  folded-over  edges  at  the  faces  of 
the  core  form  can  be  determined  by  a  careful  visual 
examination  of  these  faces.  If  such  examination 
shows  there  are  no  such  folded-over  edges,  then  the 
above-described  abrading  operation  can  be  omitted. 

By  using  the  above-described  abrading  action, 
where  needed,  to  remove  external  adhesions  and  by 
using  the  above-described  telescoping  action  to  re- 
move  internal  adhesions,  a  core  substantially  free  of 
both  external  and  internal  adhesions  is  produced. 
Such  a  core  has  substantially  lower  core  loss  than  are 
present  in  a  core  manufactured  by  a  corresponding 
process,  but  without  these  steps,  as  will  be  further  dis- 
cussed  hereinafter. 

As  noted  in  the  introductory  portion  of  this  appli- 
cation,  amorphous  metal  cores  that  comprise  strips 
wrapped  about  the  core  window  are  sometimes  pro- 
vided  with  adhesive  coatings  bonded  to  the  lateral 
faces  of  the  core  form.  An  example  of  this  type  of  core 
is  disclosed  and  claimed  in  the  aforesaid  U.S.  Patent 
4,734,975-Ballard  et  al. 

The  core  illustrated  in  the  present  application  is  a 
core  of  this  type,  and  one  of  our  objects  is  to  eliminate 
the  above-described  internal  and  external  adhesions 
in  such  a  core  without  interference  from  the  adhesive 
coating  material  applied  to  the  strip  edges.  To  this 
end,  we  apply  the  adhesive  material  to  the  lateral 
faces  of  the  core  form  after  the  annealing  step  and 
any  wire-brushing  step  that  is  used  but  before  the  tel- 
escoping  operation  depicted  in  Fig.  3. 

The  adhesive  material  is  applied  to  the  lateral 
faces  of  the  core  form  while  in  a  viscous  liquid  state 
and  is  allowed  to  dry  and  partially  harden,  typically  for 
a  few  hours,  before  the  telescoping  operation  of  Fig. 
3  is  carried  out.  Then  after  the  telescoping  operation, 
the  strip  edges  are  realigned,  as  above-described,  af- 
ter  which  the  coating  is  heat  cured,  for  example,  by 

placing  the  core  in  a  heated  oven  having  an  appro- 
priately  high  temperature.  This  sequence  of  opera- 
tions  from  annealing  (67)  to  heat-curing  (59)  of  the  ad- 
hesive  coating  is  illustrated  in  the  flow  diagram  of  Fig. 

5  7. 
While  full  curing  of  the  coating  may  be  accelerat- 

ed  by  use  of  a  heated  curing  oven,  as  above  descri- 
bed,  it  is  to  be  understood  that  the  use  of  such  an  oven 
is  not  essential.  The  adhesive  can  be  cured  even  in  a 

10  room-temperature  ambient  if  sufficient  time  is  al- 
lowed.  Any  heat  retained  by  the  core  from  the  anneal- 
ing  operation  will  facilitate  full  curing. 

Fig.  3a  is  an  enlarged  view  of  a  portion  of  one  face 
of  the  core  form  showing  one  of  the  above  described 

15  adhesive  coatings  at  60.  It  is  to  be  understood  that 
such  a  coating  is  present  on  each  of  the  faces  of  the 
core  form  shown  in  Fig.  3. 

In  our  development  work,  consideration  was  giv- 
en  to  applying  the  adhesive  bonding  material  after  the 

20  telescoping  and  edge-realigning  operations.  For  rea- 
sons  not  yet  fully  understood,  the  bonding  operation 
when  performed  at  this  point  in  the  manufacturing  se- 
quence  appeared  to  reintroduce  a  significant  percen- 
tage  of  the  core  loss  that  had  been  eliminated  by  the 

25  telescoping  and  edge-realigning  operations.  Never- 
theless,  some  reduction  in  core  loss  was  still  present 
despite  such  adhesive  bonding  (after  telescoping  and 
edge-realigning). 

We  have  found  that  if  the  edge  coatings  are  ap- 
30  plied  before  the  telescoping  operation  and  the  tele- 

scoping  and  edge-realigning  operations  are  per- 
formed  before  the  edge  coatings  have  been  fully 
cured,  the  core  loss  is  significantly  lower  than  if  the 
edge  coatings  are  first  applied  after  the  telescoping 

35  and  edge-realigning  operations  have  been  complet- 
ed. 

One  might  question  whether  the  edge  coating  is 
damaged  by  the  telescoping  operation  since  adjacent 
strips  are  laterally  displaced  with  respect  to  each 

40  other  by  the  telescoping  operation.  Our  studies  of  this 
question  indicate  that  such  damage  does  not  usually 
occur,  partially  because  lateral  displacement  of  each 
strip  with  respect  to  its  juxtaposed  strips  is  so  ex- 
tremely  small.  For  example,  in  a  typical  core  form  rat- 

45  ed  50kva,  the  build  of  the  core  (shown  at  B  in  Fig.  3) 
is  about  3  inches  and  includes  about  3000  strips,  or 
turns,  of  the  amorphous  metal  strip  material,  each  of 
which  typically  has  a  thickness  of  only  about  .93  mils. 
A  typical  telescoping  operation  will  laterally  displace 

so  the  inner  turn  of  the  core  form  about  1  inch  from  the 
outer  turn.  Assuming  that  each  turn  is  laterally  dis- 
placed  by  an  equal  amount  as  a  result  of  the  telescop- 
ing  operation,  the  lateral  displacement  of  each  turn 
relative  to  its  juxtaposed  turns  is  only  about  1/3000 

55  inch,  or  about  0.00033  inch.  This  is  such  a  tiny  amount 
that  the  still  soft  coatings  can  sustain  it  without  dam- 
age.  Even  if  a  small  number  of  defects  should  be  pres- 
ent  or  developed  in  the  coatings,  this  is  not  of  great 

5 
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significance  because  the  coatings  are  relied  upon  pri- 
marily  for  mechanical  reasons,  for  example,  to  impart 
stiffness  and  integrity  to  the  core  that  facilitate  subse- 
quent  lacing  and  handling. 

While  the  amount  of  lateral  displacement  be- 
tween  juxtaposed  strips  is  extremely  small,  as  pointed 
out  in  the  immediately-preceding  paragraph,  it  is  still 
great  enough  to  disrupt  any  adhesions  present  be- 
tween  the  juxtaposed  strips.  The  effectiveness  of  this 
small  amount  of  relative  motion  is  believed  to  be  at- 
tributable  to  the  very  brittle  nature  of  the  adhesions. 
Because  of  this  extreme  brittleness,  the  adhesions 
appear  to  be  highly  susceptible  to  disruption  by  the 
shearing  stresses  resulting  from  small  amounts  of  this 
type  of  relative  motion. 

It  should  be  recognized  that  there  are  upper  limits 
upon  the  amount  of  telescoping  that  can  be  tolerated 
by  the  core  form.  If  too  great  an  amount  of  telescoping 
is  allowed,  it  becomes  very  difficult  to  carry  out  the 
subsequent  realigning  operation  without  damaging 
the  projecting  lateral  edge  regions  of  the  strips.  Also 
the  edge  coating  can  be  significantly  damaged  by 
large  amounts  of  telescoping. 

The  flow  diagram  of  Fig.  7  diagrammatically  illus- 
trates  the  sequence  of  the  above-described  steps,  the 
initial  edge-coating  step  being  designated  61,  the  tel- 
escoping  step  62,  and  the  edge-realigning  step  63. 
One  step  not  discussed  above  which  is  shown  in  the 
flow  diagram  is  an  edge-aligning  step  65  between  the 
core-winding  step  68  and  the  core-forming  step  66. 
Although  an  effort  is  made  during  the  core-winding 
step  68  to  keep  the  edges  of  the  strip  aligned  at  op- 
posite  faces  of  the  core  form,  some  small  misalign- 
ments  may  still  develop.  To  correct  these  misalign- 
ments,  the  core  form  is  laid  horizontally  upon  a  planar 
surface  to  force  the  projecting  edges  at  the  adjacent 
face  of  the  core  form  laterally  back  into  alignment  with 
the  other  edges  at  this  face.  To  assist  in  this  edge- 
aligning  operation,  a  modest  force  may  be  applied  to 
the  upper  face  of  the  core  form  through  a  planar  force- 
transmitting  member.  This  edge  pressing  operation 
has  been  used  in  prior  core-manufacturing  operations 
to  achieve  better  edge  alignment  and  is  therefore  not 
shown  in  detail  herein. 

It  is  desirable  for  the  core  form  to  be  in  an  edge- 
aligned  condition  when  annealed  since  annealing  es- 
tablishes  the  normal  position  of  each  strip,  and  the 
subsequent  edge-realigning  operation  63  can  be  re- 
lied  upon  to  return  the  strips  to  their  normal  positions. 

Another  advantage  derived  from  the  edge- 
aligning  operation  65  is  that  its  use  often  eliminates 
the  need  for  the  subsequent  wire-brushing  operation 
72  of  the  lateral  faces  of  the  core  form.  As  mentioned 
hereinabove,  if  the  core  form  after  emerging  from  the 
annealing  operation  still  has  all  its  strip  edges  closely 
aligned,  then  the  wire-brushing,  or  abrading,  opera- 
tion  is  omitted.  A  careful  visual  inspection  of  the  faces 
to  determine  whether  there  are  projecting  and/or  fold- 

ed-over  edges  will  ordinarily  be  sufficient  to  deter- 
mine  whether  wire  brushing  or  any  other  type  of 
abrading  is  needed. 

The  extent  of  the  reduction  in  core  loss  resulting 
5  from  the  telescoping  operation  of  Fig.  3  will  vary  de- 

pending  upon  the  distribution,  number,  and  size  of  the 
internal  adhesions  that  are  present  in  a  given  core 
form.  Sometimes  the  telescoping  operation  will  re- 
duce  the  core  loss  by  as  much  as  20  to  30  percent. 

10  On  average,  about  a  1  0  percent  reduction  in  core  loss 
has  been  observed.  Core  loss  were  determined  by 
placing  a  test  winding  about  one  leg  of  the  core  form 
and  energizing  the  winding  with  appropriate  voltage  to 
send  a  predetermined  exciting  current  through  the 

15  winding.  Core  loss  was  measured  in  a  conventional 
manner  while  this  current  was  passing  through  the 
test  winding.  This  procedure  was  conducted  before 
and  after  the  telescoping  operation,  and  the  meas- 
ured  core  losses  were  thereafter  compared. 

20  While  the  procedure  illustrated  in  Fig.  3  is  a  sim- 
ple  and  effective  way  of  telescoping  the  core  form,  our 
invention  in  its  broader  aspects  is  intended  to  compre- 
hend  variations  thereof  that  accomplish  substantially 
the  same  results.  One  such  variation  is  illustrated  in 

25  Fig.  8,  which  shows  the  core  form  10  resting  upon  the 
horizontal  planar  surface  100  of  a  base  102.  Base  102 
contains  a  pair  of  slots  103  in  which  wedges  24  and 
26  corresponding  to  the  identically-designated  wedg- 
es  of  Fig.  3  are  slidably  mounted  for  up  and  down  mo- 

30  tion.  Upward  motion  of  each  wedge  is  produced  by  a 
fluid  motor  1  04  comprising  a  piston  1  06  coupled  to  the 
associated  wedge.  When  the  piston  106  is  driven  up- 
wardly,  the  upper  surface  of  the  associated  wedge 
contacts  the  lower  face  of  the  core  form,  thus  causing 

35  the  core  form  to  telescope  into  substantially  the  con- 
figuration  shown  in  Fig.  3.  It  is  to  be  noted  that  when 
the  upwardly-moving  wedges  24  and  26  first  touch 
the  lower  face  of  the  core  form  1  0,  as  shown  by  the 
dotted  lines  110  of  Fig.  8,  there  is  a  gap  of  varying 

40  length  between  the  lowerface  of  the  not-yet-telescop- 
ed  core  and  the  inclined  upper  surface  of  each 
wedge,  just  as  in  Fig.  3. 

When  the  wedges  24  and  26  are  lowered  after 
this  telescoping  operation,  the  strips  14  of  the  core 

45  form  return  to  their  non-telescoping  position  of  Fig.  8 
under  the  influence  of  gravity. 

Another  variation  of  the  procedure  of  Fig.  3  is  a 
procedure  in  which  both  of  the  wedges  are  reversed 
so  that  the  upper  surface  of  each  wedge  slopes  down- 

so  wardly  from  the  inside  to  the  outside  of  the  core  form. 
Fig.  9  illustrated  this  procedure  and  shows  one  of  the 
wedges  24  oriented  in  this  manner  with  respect  to  the 
core  form  10.  After  the  core  form  is  telescoped  in  this 
manner,  the  upper  surface  of  the  core  form  10  of  Fig. 

55  9  has  the  same  configuration  as  the  lower  surface  of 
the  core  form  of  Fig.  3.  Removal  of  the  wedges  in  Fig. 
9  allows  the  lower  face  of  the  core  to  rest  on  the  hor- 
izontal  planar  face  of  support  plate  32,  thus  causing 
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the  strips  14  to  return  to  their  normal  positions  with  re- 
spect  to  each  other  and  restoring  the  core  form  to  its 
normal,  non-telescoping  state. 

Another  variation  of  the  core-telescoping  proce- 
dure  is  one  involving  a  combination  of  the  procedure 
of  Fig.  3  and  the  procedure  of  Fig.  9.  More  specifically, 
the  core  form  is  first  telescoped  using  wedges  (24, 
26)  oriented  as  in  Fig.  3,  following  which  it  is  restored 
to  its  normal,  non-telescoping  state.  Then  the  core 
form  is  telescoped  using  wedges  (24,  26)  oriented  as 
in  Fig.  9,  following  which  it  is  restored  to  its  normal, 
non-telescoping  state.  This  combination  of  operations 
has  the  effect  of  telescoping  the  core  form  in  two  op- 
posite  directions  from  its  normal  non-telescoping 
state.  The  result  is  a  more  complete  disruption  of  ad- 
hesions  throughout  the  core  build. 

This  combination  procedure  can  be  carried  out 
without  employing  a  separate  operation  for  restoring 
the  core  form  to  its  normal,  non-telescoping  state  fol- 
lowing  the  first  telescoping  operation.  More  specifi- 
cally,  the  second  telescoping  operation  is  carried  out 
immediately  following  the  first  telescoping  operation, 
and  after  the  second  telescoping  operation  the  core 
form  is  restored  to  its  normal,  non-telescoping  state. 
The  second  telescoping  operation  actually  returns  the 
core  form  to  its  normal,  non-telescoping  state  but  con- 
tinues  without  pause  to  produce  telescoping  in  the  op- 
posite  direction. 

Still  other  variations  of  the  above-described  tele- 
scoping  operations  can  be  employed  for  producing 
the  desired  disruption  of  the  adhesions  between  jux- 
taposed  strip  sections.  Several  of  these  variations  are 
shown  in  Figs.  10,  11,  12  and  13  repsectfully. 

In  Fig.  10  the  telescoping  action  is  produced  by  a 
wedge  member  (100)  that  has  a  V-shaped  upper  sur- 
face  102  above  which  the  normally  planar  lower  face 
of  the  core  form  is  positioned,  as  shown  by  dotted  line 
103.  Proceeding  from  either  periphery  of  the  core 
form  toward  a  location  near  the  center  of  the  build  B, 
the  strips  14  are  telescoped  downwardly  with  respect 
to  the  strips  14  at  the  peripheries.  After  such  telescop- 
ing,  the  core  form  is  placed  on  a  planar  horizontal  sur- 
face,  thereby  returning  the  core  form  to  its  normal, 
non-telescoping  state.  Preferably,  two  wedge  mem- 
bers  100  of  identical  shape  are  used  at  spaced  loca- 
tions  on  the  core  form  to  control  the  above-described 
telescoping  action. 

In  Fig.  11  the  telescoping  action  is  produced  by  a 
wedge  member  (110)  that  has  an  upper  surface  112 
of  inverted  V-form.  The  normally  planar  lowerforce  of 
the  core  form  (shown  at  113)  is  positioned  above  sur- 
face  112,  and  the  strips  14  then  fall  by  gravity  onto 
surface  112.  Proceeding  from  either  periphery  of  the 
core  form  toward  a  location  near  the  center  of  the 
build  B,  the  strips  14  are  telescoped  upwardly  with  re- 
spect  to  the  strips  14atthe  peripheries.  After  such  tel- 
escoping,  the  core  form  is  placed  on  a  planar  horizon- 
tal  surface,  thereby  returning  the  core  form  to  its  nor- 

mal,  non-telescoping  state.  Preferably,  two  wedge 
members  110  of  identical  shape  are  used  at  spaced 
locations  on  the  core  form  to  control  the  above- 
described  telescoping  action. 

5  In  the  telescoping  operation  depicted  in  Fig.  12  a 
wedge  member  200  similar  to  the  wedge  member  1  00 
of  Fig.  10  is  used.  Wedge  member  200  differs  from 
wedge  member  100  primarily  in  having  an  upper  sur- 
face  (202)  that  consists  of  two  curved  portions  form- 

10  ing  a  U-conf  iguration  rather  than  two  planar  portions 
forming  a  V-conf  iguration,  as  in  Fig.  10.  The  strips  14 
are  telescoped  in  the  same  manner  in  Fig.  12  as  in 
Fig.  10  except  that  the  amount  of  telescoping  dis- 
placement  varies  across  the  face  of  the  core  form  in- 

15  stead  of  being  substantially  constant,  as  in  Fig.  12. 
In  the  telescoping  operation  depicted  in  Fig.  13  a 

wedge  member  210  similar  to  the  wedge  member  110 
of  Fig.  11  is  used.  Wedge  member  210  differs  from 
wedge  member  110  primarily  in  having  an  upper  sur- 

20  face  (212)  that  consists  of  two  curved  portions  form- 
ing  an  inverted  U-conf  iguration  rather  than  two  planar 
portions  forming  an  inverted  V-configuration,  as  in 
Fig.  11.  The  strips  14  are  telescoped  in  the  same  man- 
ner  in  Fig.  13  as  in  Fig.  11  except  that  the  amount  of 

25  telescoping  displacement  varies  across  the  face  of 
the  core  form  instead  of  being  substantially  constant, 
as  in  Fig.  11. 

In  each  of  the  embodiments  of  Figs.  12  and  13, 
preferably  two  wedge  members  of  the  identical  shape 

30  shown  are  used  at  spaced  locations  on  the  core  form 
to  control  the  above-described  telescoping  action. 

Still  another  variation  of  our  method  is  to  use  the 
wedges  of  Fig.  1  0  for  the  initial  telescoping  action  and 
the  wedges  of  Fig.  11  for  a  second  telescoping  action, 

35  following  which  the  core  form  is  returned  to  its  normal 
non-telescoping  state  by  being  placed  on  a  flat  hori- 
zontal  surface.  This  method  has  the  effect  of  tele- 
scoping  the  core  in  two  opposite  directions  from  its 
normal,  non-telescoping  state,  thereby  more  com- 

40  pletely  disrupting  adhesions  throughout  the  core 
build. 

It  is  to  be  understood  that  the  order  of  these  tele- 
scoping  operations  can  be  reversed  and  also  that  any 
one  of  the  telescoping  operations  illustrated  in  Figs. 

45  3  and  8-13  can  be  combined  with  one  of  the  others 
and  carried  out  in  succession  to  produce  telescoping 
in  opposite  directions,  followed  by  restoration  of  the 
core  form  to  normal,  non-telescoping  state. 

Another  procedure  that  can  be  used  for  disrupting 
so  the  internal  adhesions  that  are  often  present  in  the 

core  form  following  annealing  is  the  procedure  illu- 
strated  in  Fig.  14.  In  this  procedure,  the  core  form  10 
is  positioned  vertically,  and  a  blast  80  of  compressed 
air  is  directed  at  its  lateral  face.  An  air  hose  82  termin- 

55  ating  in  a  suitably  shaped  nozzle  is  used  for  directing 
the  compressed  air  at  the  core  face  84.  The  nozzle 
outlet  is  placed  closely  adjacent  the  lateral  face  84, 
and  air  is  caused  to  flow  laterally  of  the  core  between 

7 
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the  amorphous  strips  or  laminations  14,  entering  at 
one  face  and  exiting  at  the  other.  The  nozzle  is  moved 
about  the  entire  lateral  surface  of  the  core  form  so  that 
all  regions  of  the  core  form  are  subjected  to  the  air 
blast. 

The  air  blast  has  the  effect  of  slightly  separating 
the  juxtaposed  strips  or  laminations,  and  this  separa- 
tion  acts  to  break  up  adhesions  that  might  be  present. 
It  is  to  be  understood  that  the  air  blast  is  applied  be- 
fore  application  of  the  above-described  edge  coating, 
thus  avoiding  any  interference  by  the  edge  coating 
with  the  air  blast  action. 

A  disadvantage  of  this  procedure  of  Fig.  14  as 
compared  to  those  of  Figs.  3  and  8-1  3  is  that  it  is  more 
expensive  to  practice  than  those  of  Figs.  3  and  8-13, 
requiring  more  time,  more  labor,  and  compressed 
gas.  Furthermore,  the  procedure  of  Fig.  14  requires 
that  the  entire  edge  bonding  operation  to  be  deferred 
until  after  the  internal  adhesions  are  disrupted.  Still 
further,  the  procedure  of  Fig.  14  is  considerably  less 
effective  than  the  procedures  of  Figs.  3  and  8-1  3  in  re- 
ducing  core  loss. 

While  Fig.  14  shows  the  core  form  positioned 
vertically  during  the  air  blast  operation,  it  can  alterna- 
tively  be  positioned  horizontally.  But  if  horizontally 
positioned,  the  core  form  must  be  kept  spaced  from 
most  of  its  horizontal  support  so  that  compressed  air 
is  able  to  flow  entirely  across  the  width  of  the  core 
form  between  its  laminations.  In  the  embodiment  of 
Fig.  14,  the  core  form  can  be  hung  from  a  horizontally- 
oriented  post  (not  shown)  extending  through  its  win- 
dow  during  the  air  blasting  operation. 

While  we  have  specifically  described  our  inven- 
tion  as  applied  to  a  cut-type  of  core  (i.e.,  a  core  which 
has  a  joint,  such  as  the  joint  present  in  the  region  20 
of  Fig.  1),  it  is  to  be  understood  that  the  invention  is 
also  applicable  to  a  core  of  the  uncut  type.  These  un- 
cut  cores  are  made  by  wrapping  amorphous  strip  ma- 
terial  without  interuption  about  the  core  window  to 
build  up  a  core  that  has  no  such  joint  and  is  interlinked 
with  one  or  more  coils  without  cutting  of  the  core.  Such 
a  core  can  be  subjected  to  the  telescoping  action  of 
any  one  of  Figs.  3  and  8-13  and  to  a  subsequent  edge 
realigning  operation  in  order  to  disrupt  any  internal 
adhesions  therein  and  can  also  be  subjected  to  a  wire 
brushing  operation  after  annealing  in  order  to  remove 
any  external  adhesions  from  the  lateral  faces  of  the 
core.  Such  a  core  can  also  be  subjected  to  the  air  blast 
operation  of  Fig.  14  to  disrupt  internal  adhesions. 

While  we  have  shown  and  described  particular 
embodiments  of  our  invention,  it  will  be  obvious  to 
those  skilled  in  the  art  that  various  changes  and  mod- 
ifications  may  be  made  without  departing  from  the  in- 
vention  in  its  broader  aspects;  and  we,  therefore,  in- 
tend  herein  to  cover  all  such  changes  and  modifica- 
tions  as  fall  within  the  true  spirit  and  scope  of  the  in- 
vention. 

Claims 

1.  A  method  of  manufacturing  a  core  for  an  amor- 
phous  metal  transformer  comprising: 

5  (a)  providing  a  core  form  that  includes  a  win- 
dow  and  comprises  sections  of  amorphous 
metal  strip  wrapped  about  said  window,  the 
strip  sections  having  edges  at  laterally  oppo- 
site  sides  thereof  and  the  core  form  having  at 

10  laterally-opposed  sides  of  the  core  form  a  pair 
of  faces  where  the  edges  of  the  strip  sections 
are  located, 
(b)  annealing  said  core  form  to  relieve  stress- 
es  therein, 

15  (c)  after  said  annealing  step,  displacing  said 
strip  sections  laterally  with  respect  to  juxta- 
posed  ones  of  said  strip  sections  to  develop  a 
telescoping  relationship  between  juxtaposed 
strip  sections  that  disrupts  short-circuiting  ad- 

20  hesions  between  said  juxtaposed  strip  sec- 
tions  that  had  developed  during  said  anneal- 
ing  step,  said  displacing  step  moving  the 
edges  of  said  strip  sections  laterally  from  nor- 
mal  positions,  and 

25  (d)  thereafter  returning  said  strip  sections  lat- 
erally  to  positions  that  restore  their  edges  to 
substantially  said  normal  positions. 

2.  A  method  as  defined  in  claim  1  and  further  com- 
30  prising: 

controlling  said  lateral  displacement  of 
said  strip  sections  by  providing  at  least  one 
wedge  member  adjacent  one  face  of  said  core 
form,  each  wedge  member  having  an  inclined 

35  surface  that  is  positioned  to  limit  lateral  motion  of 
said  strip  sections  with  respect  to  each  other,  the 
inclined  surface  being  so  located  that  there  is  a 
gap  of  varying  length  between  said  inclined  sur- 
face  and  said  one  face  immediately  prior  to  said 

40  displacement  step. 

3.  A  method  as  defined  in  claim  1  and  further  com- 
prising: 

controlling  said  lateral  displacement  of 
45  said  strip  sections  by  positioning  said  core  form 

so  that  the  central  axis  of  said  window  is  generally 
vertical  and  one  face  of  said  core  form  is  seated 
on  at  least  one  wedge  member,  each  wedge 
member  having  an  inclined  surface  onto  which 

so  the  edges  of  said  strip  sections  at  said  one  face 
of  said  core  member  fall  when  core  member  is 
positioned  on  said  wedge  member  with  said  win- 
dow  axis  generally  vertical,  thereby  effecting  said 
lateral  displacement  of  said  strip  sections. 

55 
4.  A  method  as  defined  in  claim  1  and  further  com- 

prising: 
controlling  said  lateral  displacement  of 

8 
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said  strip  sections  by  forcing  against  one  face  of 
said  core  form  a  wedge  member  that  has  an  in- 
clined  surface  abutting  the  edges  of  said  strip 
sections,  or  two  spaced-apart  wedge  members, 
each  having  an  inclined  surface  abutting  the 
edges  of  said  strip  sections. 

5.  A  method  as  defined  in  claim  1  and  further  com- 
prising: 

(a)  after  said  annealing  step,  applying  to  one 
or  both  of  said  faces  an  adhesive  coating  that 
requires  time  for  curing  following  application, 
and 
(b)  causing  said  strip-section  displacing  step 
and  said  strip-section  restoring  step  to  be  car- 
ried  out  after  said  coating  has  been  applied 
but  before  full  curing  of  said  coating  has  oc- 
cured. 

6.  A  method  as  defined  in  claim  1  or  2  further  com- 
prising: 

(a)  abrading  the  faces  of  said  core  form  to  re- 
move  projecting  edges  of  the  amorphous  strip 
sections  therefrom,  and 
(b)  causing  said  abrading  step  to  be  carried 
out  after  said  annealing  step  but  before  said 
strip-section  displacing  step. 

7.  A  method  as  defined  in  claim  5  and  further  com- 
prising: 

(a)  after  said  annealing  step,  abrading  the 
faces  of  said  core  form  to  remove  projecting 
edges  of  the  amorphous  strip  sections  there- 
from,  and 
(b)  causing  said  abrading  step  to  be  carried 
out  before  said  adhesive  coatings  are  applied. 

8.  A  method  as  defined  in  claim  1  or  2  in  which  be- 
fore  said  annealing  step,  said  core  form  is  sub- 
jected  to  an  edge-aligning  operation  that  forces 
the  edges  of  said  strip  sections  to  be  substantially 
aligned  at  each  face  of  said  core  form. 

9.  The  method  of  claim  1  in  which  said  strip  sections 
are  discrete  lengths  of  amorphous  metal  strip  that 
extend  about  said  core  window  and  have  ends 
meeting  in  a  joint  region  of  the  core. 

10.  The  method  of  claim  1  in  which  said  core  form  is 
an  uncut  core  form  in  which  amorphous  metal 
strip  material  extends  uninterrupted  for  many 
turns  about  said  window. 

11.  A  method  as  defined  in  claim  1  in  which: 
said  strip  sections  are  displaced  laterally 

with  respect  to  juxtaposed  ones  of  said  strip  sec- 
tions  in  a  first  lateral  direction  from  said  normal 
positions,  and  thereafter  said  core  form  is  sub- 

jected  to  a  second  telescoping  action  that  displac- 
es  said  strip  sections  laterally  in  a  second  lateral 
direction  from  said  normal  positions  that  is  oppo- 
site  to  said  first  lateral  direction. 

5 
12.  A  method  as  defined  in  claim  11  and  further  com- 

prising: 
(a)  controlling  said  lateral  displacement  of 
said  strip  sections  in  said  first  lateral  direction 

10  by  providing  at  least  one  wedge  member  ad- 
jacent  one  face  of  said  core  form,  the  wedge 
member  having  an  inclined  surface  that  is 
positioned  to  limit  lateral  motion  of  said  strip 
sections  with  respect  to  each  other  in  said  first 

15  lateral  direction,  and 
(b)  controlling  said  lateral  displacement  of 
said  strip  sections  in  said  second  lateral  direc- 
tion  by  providing  at  least  one  wedge  member 
adjacent  the  opposite  face  of  said  core  form, 

20  said  latter  wedge  member  having  an  inclined 
surface  that  is  positioned  to  limit  lateral  motion 
of  said  strip  sections  with  respect  to  each 
other  in  said  second  lateral  direction. 

25  13.  The  method  of  claim  2  in  which  the  inclined  face 
of  said  one  wedge  member  extends  across  the 
entire  build  of  said  core  form  in  such  a  manner 
that  said  gap  is  of  increasing  length,  proceeding 
from  one  periphery  to  the  other  of  said  core  form. 

30 
14.  The  method  of  claim  2  in  which  the  inclined  face 

of  a  said  one  wedge  member  has  a  V  or  U  shaped 
configuration. 

35  15.  A  method  of  manufacturing  a  core  for  an  amor- 
phous  metal  transformer  comprising: 

(a)  providing  a  core  form  that  includes  a  win- 
dow  and  comprises  sections  of  amorphous 
metal  strip  wrapped  about  said  window,  the 

40  strip  sections  having  edges  at  laterally  oppo- 
site  sides  thereof  and  the  core  form  having  at 
laterally-opposed  sides  of  the  core  form  a  pair 
of  faces  where  the  edges  of  the  strip  sections 
are  located, 

45  (b)  annealing  said  core  form  to  relieve  stress- 
es  therein,  and 
(c)  after  said  annealing  step,  disrupting  short- 
circuiting  internal  adhesions  between  juxta- 
posed  strip  sections  that  had  developed  dur- 

50  ing  said  annealing  step  by  a  procedure  that 
subjects  said  adhesions  to  disruptive  force  of 
such  a  character  that  is  causes  relative  move- 
ment  between  juxtaposed  strip  sections  with- 
out  cracking  or  shattering  the  strip  sections. 

55 
16.  A  method  of  manufacturing  a  core  for  an  amor- 

phous  metal  transformer  comprising: 
(a)  providing  a  core  form  that  includes  a  win- 

9 
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dow  and  comprises  sections  of  amorphous 
metal  strip  wrapped  about  said  window,  the 
strip  sections  having  edges  at  laterally  oppo- 
site  sides  thereof  and  the  core  form  having  at 
laterally-opposed  sides  of  the  core  form  a  pair  5 
of  faces  where  the  edges  of  the  strip  sections 
are  located, 
(b)  annealing  said  core  form  to  relieve  stress- 
es  therein, 
(c)  after  said  annealing  step,  temporarily  fore-  10 
ing  juxtaposed  strip  sections  apart  by  apply- 
ing  to  one  of  said  faces  a  blast  of  gas  that 
flows  from  said  one  face  to  the  other  face  by 
paths  extending  between  juxtaposed  strip 
sections  and  acts  to  disrupt  short-circuiting  15 
adhesions  in  the  zone  of  said  core  form  trav- 
ersed  by  said  air  blast,  and 
(d)  moving  said  blast  of  gas  over  the  exposed 
surface  of  said  one  face  so  as  to  subject  the 
adhesions  in  additional  core  zones  to  the  dis-  20 
rupting  action  of  said  air  blast. 

17.  A  method  as  defined  in  claim  15  or  16  and  further 
comprising: 

(a)  abrading  the  faces  of  said  core  form  to  re-  25 
move  projecting  edges  of  the  amorphous  strip 
sections  therefrom,  and 
(b)  causing  said  abrading  step  to  be  carried 
out  after  said  annealing  step  but  before  said 
adhesion-disrupting  step.  30 
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