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Description 

The  present  invention  relates  to  reels  of  compo- 
nent  carrier  tape  (also  called  surface  mount  supplies 
carrier  tape)  of  the  type  sent  from  the  manufacturer 
of  the  carrier  tape  to  a  component  manufacturer  who 
will  unwind  the  carriertape  from  the  reel  and  fill  it  with 
components. 

Background  Art 

Surface  mount  supplies  carrier  tape  or  compo- 
nent  carrier  tape  is  used  to  transport  components 
(e.g.,  electrical  components  such  as  resistors,  capac- 
itors,  or  integrated  circuits)  from  a  component  manu- 
facturer  to  a  different  manufacturer  that  assembles 
the  components  into  new  products,  typically  by  hav- 
ing  automated  assembly  equipment  sequentially  re- 
move  components  from  the  carrier  tape  and  assem- 
ble  them  into  to  the  new  products.  Such  carrier  tape 
is  a  polymeric  strip  that  has  been  formed  to  have  wall 
portions  defining  a  series  of  identical  pockets  at  pre- 
determined  uniformly  spaced  intervals  along  its 
length,  which  pockets  are  shaped  to  closely  receive 
identical  components  the  tape  is  adapted  to  transport 
(e.g.,  which  pockets  could,  for  example,  have  rectan- 
gular  or  generally  "I"  or  "T"  shapes  in  the  plane  of  the 
strip,  and  could  have  flat  or  rounded  bottoms  to  ac- 
commodate  the  shape  of  the  components),  which 
strip  normally  also  has  through  openings  uniformly 
spaced  along  one  side  to  receive  a  drive  sprocket  by 
which  the  strip  can  be  driven  and  to  provide  indexing 
holes  that  can  be  used  for  accurately  locating  the 
pockets  along  the  tape  with  respect  to  assembly 
equipment.  Typically,  the  carrier  tape  is  manufac- 
tured  in  a  first  manufacturing  location,  wound  on  a  reel 
and  transported  to  the  supplier  of  the  components  it 
is  intended  to  transport.  The  component  supplier  un- 
winds  the  carrier  tape  from  the  reel,  fills  the  pockets 
along  the  carriertape  with  components,  adheres  a  re- 
movable  cover  strip  along  the  carrier  tape  over  the 
component  filled  pockets,  winds  the  component  filled 
carrier  tape  with  the  attached  cover  strip  onto  a  dif- 
ferent  typically  smaller  reel,  and  sends  it  to  the  user 
who  feeds  it  from  the  reel  into  the  assembly  equip- 
ment  which  removes  the  components. 

An  industry  standard  dictates  that  the  carrier 
tape  must  have  less  than  1  millimeter  non  cumulative 
camber  over  a  length  of  250  millimeters.  This  means 
that  when  the  carrier  tape  is  unwound  from  the  reel 
on  which  it  is  shipped  to  the  component  supplier  and 
disposed  on  a  planar  surface,  its  elongate  edges  must 
not  deviate  from  being  straight  by  more  than  1  milli- 
meter  in  any  250  millimeter  length  of  the  carriertape. 
The  component  tape  can  easily  be  made  to  meet  this 
specification.  When  the  component  tape  is  wound 
around  a  reel  directly  upon  itself  with  the  edges  of  all 
the  wraps  in  a  single  plane  for  shipment  to  the  com- 

ponent  supplier  (called  "planetary  winding"  in  the  in- 
dustry)  it  will  remain  generally  as  straight  as  it  was 
when  it  was  manufactured.  Such  planetary  wound 
reels  are  limited  in  the  amount  of  component  tape 

5  they  can  hold,  however.  Thus  more  than  one  year  pri- 
or  to  the  filing  date  of  this  application  eight  millimeter 
wide  component  tape  shipped  to  component  suppli- 
ers  has  been  supplied  level  wound  edge  to  edge  on 
reels  with  203.2  millimeter  (8  inch)  outside  diameter 

10  cores  and  a  width  (i.e.,  76.2  millimeter  or  3  inch)  be- 
tween  opposed  flanges  on  the  reel  that  was  signifi- 
cantly  greater  than  the  width  of  the  carrier  tape  (i.e., 
the  component  carrier  tape  was  helically  level  wound 
around  the  203.2  millimeter  (8  inch)  diameter  periph- 

15  eral  surface  of  the  hub  in  layers  with  the  wraps  of  car- 
rier  tape  in  each  layer  being  disposed  edge  to  edge 
so  that  those  wraps  are  displaced  axially  from  each 
other  by  the  width  of  the  carriertape,  and  with  the  the 
opposite  edges  of  wraps  of  carriertape  in  successive 

20  layers  being  angled  in  opposite  directions  with  re- 
spect  to  the  axis  of  the  hub).  It  has  been  found,  how- 
ever,  that  carriertape  supplied  in  this  manner  will  not 
consistently  meet  the  camber  specification  noted 
above,  (even  though  the  carrier  tape  as  originally 

25  manufactured  met  that  specification),  and  thus  such 
level  winding  has  not  been  commercially  successful. 

Disclosure  of  Invention 

30  The  present  invention  provides  a  planetary 
wound  reel  of  carrier  tape  that  will  consistently  meet 
the  camber  specification  noted  above,  provided 
though  the  carrier  tape  as  originally  manufactured 
met  that  specification. 

35  Applicant  has  recognized  that  the  inability  of 
eight  millimeter  wide  component  tape  shipped  to  com- 
ponent  suppliers  level  wound  edge  to  edge  on  reels 
with  203.2  millimeter  (8  inch)  outside  diameter  cores 
to  consistently  meet  the  camber  specification  noted 

40  above  (even  though  the  carrier  tape  as  originally 
manufactured  met  that  specification)  was  due  to  cold 
flow  that  occurs  after  the  reel  is  level  wound  with  the 
carrier  tape  in  transition  portions  of  the  carrier  tape 
adjacent  the  flanges  of  the  reel  in  which  the  carrier 

45  tape  changes  its  orientation  with  respect  to  the  axis 
of  the  hub  between  successive  layers  of  wraps,  and 
has  found  a  solution  to  that  problem. 

According  to  the  present  invention  there  is  pro- 
vided  a  combination  of  a  length  of  component  carrier 

so  tape  and  a  reel  of  the  type  described  above  having  a 
hub  with  a  peripheral  surface  about  which  the  com- 
ponent  carrier  tape  is  helically  level  wound  in  layers 
with  the  wraps  of  carriertape  in  each  layer  being  dis- 
posed  edge  to  edge  so  that  those  wraps  are  dis- 

ss  placed  axially  from  each  other  by  the  width  of  the  car- 
rier  tape,  and  with  the  the  opposite  edges  of  wraps  of 
carrier  tape  in  successive  layers  being  angled  in  op- 
posite  directions  with  respect  to  the  axis  of  the  hub  in 
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which  the  peripheral  surface  of  the  hub  has  a  mini- 
mum  diameter  "D"  determined  by  the  formula: 

D  =  -  V(7813)2  -  (781  3  -W)2 
n 

where  "W"  is  the  width  of  the  carriertape  in  millime- 
ters. 

Such  a  hub  diameter  (e.g.,  about  226  millimeters 
(8.9  inches)  for  8  millimeter  wide  component  carrier 
tape)  should  allow  the  component  carrier  tape  to  nor- 
mally  meet  the  camber  specification  noted  above  de- 
spite  cold  flow  which  will  occur  in  the  transition  por- 
tions  of  the  carriertape,  as  will  be  explained  in  greater 
detail  below,  and  meeting  that  specification  for  8  mil- 
limeter  wide  component  carrier  tape  can  be  virtually 
assured  through  use  of  even  a  larger  preferred  355.6 
millimeter  (14  inch)  diameter  reel  hub. 

Brief  Description  of  Drawing 

The  present  invention  will  be  further  described 
with  reference  to  the  accompanying  drawing  wherein 
like  reference  numerals  refer  to  like  parts  in  the  sev- 
eral  views,  and  wherein: 

Figure  1  is  a  perspective  view  of  a  combination 
according  to  the  present  invention  of  component 
carrier  tape  level  wound  on  a  reel; 
Figure  2  is  an  enlarged  edge  view  of  the  compo- 
nent  carrier  tape  level  wound  on  the  reel  that  is 
shown  in  Figure  1  ; 
Figure  3  is  an  enlarged  fragmentary  edge  view  of 
the  component  carrier  tape  level  wound  on  the 
reel  that  is  shown  in  Figure  1;  and 
Figures  4  and  5  are  schematic  diagrams  illustrat- 
ing  the  development  of  a  formula  for  the  mini- 
mum  diameter  of  a  hub  in  the  the  reel  of  Figures 
1,  2  and  3. 

Detailed  Description 

Referring  now  to  Figures  1,  2  and  3  of  the  draw- 
ing,  there  is  shown  a  combination  according  to  the 
present  invention,  designated  by  the  reference  nu- 
meral  11,  which  combination  11  generally  comprises 
(1)  a  length  of  component  carrier  tape  10  having  elon- 
gate  edges  and  a  uniform  width  between  its  edges; 
and  (2)  a  reel  14  including  a  hub  15  having  an  axis  16, 
opposite  axially  spaced  ends  and  a  cylindrical  periph- 
eral  surface  1  8  between  its  ends,  and  a  pair  of  flanges 
19,  one  fixed  to  the  hub  15  at  each  of  its  ends  and  pro- 
jecting  radially  from  the  hub  15,  the  flanges  19  having 
opposed  inner  surfaces  spaced  by  a  distance  (e.g., 
76.2  millimeters  or  greater)  significantly  greater  than 
the  width  of  carrier  tape  10.  The  component  carrier 
tape  10  is  helically  level  wound  around  the  peripheral 
surface  18  of  the  hub  15  in  layers  with  the  wraps  of 
carrier  tape  10  in  each  layer  being  disposed  edge  to 
edge  so  that  those  wraps  are  displaced  axially  from 
each  other  by  the  width  of  the  carrier  tape  10,  with 

the  the  opposite  edges  of  wraps  of  carrier  tape  10  in 
successive  layers  being  angled  in  opposite  directions 
with  respect  to  the  axis  16  of  the  hub  15,  and  with 

5  transition  portions  20  of  the  carrier  tape  10  located 
adjacent  the  flanges  19  of  the  reel  14  in  which  tran- 
sition  portions  20  the  carrier  tape  10  changes  its  ori- 
entation  with  respect  to  the  axis  16  of  the  hub  15  be- 
tween  successive  layers  of  wraps.  It  has  been  found 

10  that  cold  flow  will  occur  in  the  transition  portions  20 
of  the  carriertape  10  shortly  after  the  carriertape  10 
is  level  wound  wound  on  the  hub  15  of  the  reel  14  to 
cause  camber  in  the  carriertape  10,  and  the  present 
invention  provides  a  sufficiently  large  diameter  for  the 

15  peripheral  surface  18  of  the  hub  15  to  minimize  the 
amount  of  camber  in  the  carrier  tape  10  caused  by 
such  cold  flow,  as  will  be  explained  in  greater  detail 
below. 

The  carrier  tape  10  is  unitary,  can  be  made  to 
20  have  a  variety  of  uniform  widths  between  its  edges 

(e.g.,  8,  12,  16,  24,  32  or  44  millimeters),  and  is  made 
of  a  thin  polymeric  material  (e.g.,  any  thermoplastic 
crystalline  or  non  crystalline  material  such  as  polyest- 
er,  polycarbonate,  polypropylene,  styrene,  butadiene, 

25  ABS  plastic,  etc.  in  the  range  of  about  0.012  to  0.04 
centimeter  thick,  and  typically  0.025  centimeter  thick) 
so  that  it  is  flexible.  The  carrier  tape  10  comprises  a 
strip  like  portion  22  defining  a  top  surface  for  the  tape 
10,  and  wall  portions  defining  a  multiplicity  of  similar- 

30  ly  shaped  pockets  24  spaced  along  the  carrier  tape 
1  0  and  opening  through  its  top  surface.  The  wall  por- 
tions  may  or  may  not  include  anti  nesting  shoulders 
for  restricting  entry  of  side  wall  portions  defining  the 
pockets  24  in  one  wrap  of  the  carrier  tape  10  on  a  reel 

35  into  the  pockets  24  in  a  wrap  of  carrier  tape  10  be- 
neath  it  as  is  described  and  claimed  in  U.S.  Patent 
No.  4,898,275  issued  February  6,  1990,  the  content 
whereof  is  incorporated  herein  by  reference.  The  car- 
riertape  10  also  has  a  conventional  series  of  equally 

40  spaced  and  sized  through  openings  26  along  one 
edge  of  the  strip  like  portion  22  which  will  receive  the 
teeth  of  a  drive  sprocket  by  which  the  carrier  tape  1  0 
may  be  driven  through  automated  equipment  which 
loads  components  into  the  pockets  24  or  removes 

45  components  from  the  pockets  24.  Additionally,  the 
carriertape  10  has  an  opening  generally  centered  in 
the  bottom  wall  of  each  of  the  pockets  24  as  is  re- 
quired  by  an  industry  standard  to  allow  the  presence 
of  a  component  in  a  pocket  24  to  be  sensed,  or  to  al- 

so  low  access  for  a  probe  that  facilitates  removal  of  a 
component  from  the  pocket  24. 

The  hub  15  of  the  reel  14  is  preferably  a  stiff  hol- 
low  cylindrical  tube  of  paper  material,  and  the  flanges 
1  9  are  preferably  discs  of  a  corrugated  cardboard  ma- 

ss  terial  attached  to  the  ends  of  the  hub  15  by  a  plurality 
of  staples  28.  The  flanges  19  have  central  openings 
30  around  which  are  fastened  the  ends  of  a  hollow 
cylindrical  reinforcing  journal  tube  31  (also  of  paper 
material)  extending  between  the  flanges  19  and 

3 
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through  which  openings  30  and  tube  31  a  spindle  may 
be  positioned  to  rotatably  support  the  reel  14.  The 
flanges  also  have  radially  extending  openings  32  that 
afford  visual  inspection  of  the  amount  of  component 
carrier  tape  10  remaining  on  the  reel  14,  and  drive 
openings  33  adjacent  the  openings  30  in  which  an  ex- 
ternal  drive  member  may  be  positioned  to  afford  ro- 
tational  driving  engagement  with  the  reel  14.  The 
flanges  19ofthereel  14  are  compressed  aroundtheir 
peripheries  to  restrict  engaging  the  edges  of  compo- 
nent  carrier  tape  10  being  wound  onto  or  off  of  the  hub 
15,  and  may  also  be  compressed  or  creased  along 
rectangularly  disposed  lines  34  ending  in  the  open- 
ings  32  to  afford  bending  portions  of  the  flanges  19 
away  from  the  opposite  flange  19  along  the  lines  34 
to  either  afford  visual  inspection  of  the  amount  of 
component  carrier  tape  10  remaining  on  the  reel  14, 
or  to  reduce  the  diameter  of  the  reel  14  to  facilitate  its 
disposal,  preferably  to  a  recycler  of  paper  products. 

It  can  be  estimated  mathematically  that  in  order 
for  the  component  carriertape  10  of  width  "W"  in  mil- 
limeters  to  be  level  wound  on  the  hub  15  of  the  reel 
14  in  the  manner  illustrated  and  described  with  refer- 
ence  to  Figures  1,  2  and  3  and  so  that  cold  flow  that 
will  occur  in  the  transition  portions  20  of  the  compo- 
nent  carrier  tape  10  adjacent  the  flanges  19  of  the 
reel  14  will  not  cause  the  component  carrier  tape  10 
to  fail  the  industry  standard  described  above  (i.e., 
that  the  carrier  tape  10  must  have  less  than  1  milli- 
meter  non  cumulative  camber  over  a  length  of  250 
millimeters)  the  peripheral  surface  18  of  the  hub  15 
should  have  a  minimum  diameter  "D"  determined  by 
the  formula: 

D(minimum)  =  -  V(7813)2  -  (781  3  -W)2 
n 

The  basis  for  this  formula,  described  below,  is  il- 
lustrated  in  Figures  4  and  5. 

Figure  4  illustrates  a  test  length  250  millimeters 
long  (which  test  length  is  designated  as  2  times  Z 
where  Z  is  125  millimeters  long)  of  the  component 
carriertape  10  that  is  cambered  in  an  arc  to  the  max- 
imum  extent  allowable  under  the  industry  specifica- 
tion  described  above  (i.e.,  the  camber  Y  is  1  millime- 
ter).  From  the  relationships  illustrated  Figure  4  it  can 
be  seen  that  R  is  the  minimum  radius  that  will  still 
meet  the  industry  standard  described  above,  and  that 
the  following  equations  apply: 

X  +  Y  =  R 

X2  +  Z2  =  R2 
Solving  these  equations  simultaneously  for  the  il- 

lustrated  conditions  that  Y  =  1  millimeter  (i.e.,  the 
maximum  allowable  value  for  camber  in  250  millime- 
ters  of  component  carriertape)  and  Z  =  125  millimeter 
(i.e.,  one  half  of  the  250  millimeter  test  length  of  com- 
ponent  carrier  tape  represented  by  the  cord  of  which 
Z  is  one  half)  results  in  a  value  for  R  of  7813  millime- 
ters,  which  is  the  radius  of  the  circle  described  by  the 

outer  edge  of  the  test  length  of  component  carrier 
tape  10  illustrated  in  Figure  4,  and  the  minimum  ra- 
dius  of  a  circle  that  can  be  described  by  the  outer 

5  edge  of  that  test  length  for  which  the  industry  stan- 
dard  described  above  will  be  met. 

In  Figure  5  there  is  illustrated  one  flange  19  of  the 
reel  14  and  successive  wraps  designated  Z1  and  Z2 
of  the  component  carrier  tape  10  in  different  layers 

10  joined  by  one  of  the  transition  portions  20  of  the  com- 
ponent  carrier  tape  10  that  are  curved  to  allow  those 
wraps  Z1  and  Z2  to  be  angled  in  opposite  directions 
with  respect  to  the  axis  16  of  the  hub  15,  and  which 
curvature  will  result  from  cold  flow  in  the  carrier  tape 

15  10  caused  by  such  angling  in  opposite  directions. 
From  the  relationships  illustrated  in  Figure  5,  which 
are  essentially  the  same  as  those  illustrated  in  Figure 
4,  it  can  be  seen  that  the  following  equations  also  ap- 
ply: 

20  X  +  Y  =  R 

X2  +  Z,2  =  R2 
and  that  the  value  R  of  7813  millimeters,  (which  is  the 
minimum  radius  of  a  circle  that  can  be  described  by 

25  the  outer  edge  of  the  illustrated  length  of  carrier  tape 
10  for  which  the  industry  standard  described  above 
will  be  met)  will  still  be  applicable.  Solving  these  equa- 
tions  simultaneously  for  the  conditions  that  Y  =  the 
width  W  of  the  carriertape  (i.e.,  when  the  component 

30  carriertape  10  is  wound  on  the  peripheral  surface  18 
of  the  hub  15  edge  to  edge,  the  edge  of  the  carrier 
tape  10adjacentthe  flange  19atthe  ends  ofthe  com- 
plete  wraps  Z1  and  Z2  of  carrier  tape  10  will  be  dis- 
placed  away  from  the  flange  19  by  an  amount  Y  equal 

35  to  the  width  W  of  the  tape),  and  that  equals  0.5  nD 
will  provide  the  formula 

D(minimum)  =  -V(7813)2  -  (781  3  -W)2 
n 

set  forth  above.  It  is  recognized  thatthe  shape  ofthe 
40  wraps  designated  Z1  and  Z2  ofthe  component  carrier 

tape  10  in  different  layers  and  the  transition  portion 
20  that  joins  them  may  not  form  a  smooth  circle,  how- 
ever,  the  approximation  of  a  smooth  circle  is  believed 
close  enough  for  a  valid  approximation. 

45  The  use  of  reels  14  with  the  minimum  diameter 
hubs  15  that  can  be  determined  by  the  above  formula 
(e.g.,  about  226  millimeters  (8.9  inches)  for  8  millime- 
ter  (0.31  inch)  wide  component  carrier  tape;  about 
274  millimeters  (10.8  inches)  for  12  millimeter  (0.47 

50  inch)  wide  component  carriertape;  about  317.5  milli- 
meters  (12.5  inches)  for  16  millimeter  (0.63  inch)  wide 
component  carrier  tape;  about  388.6  millimeters  (15.3 
inches)  for  24  millimeter  (0.94  inch)  wide  component 
carriertape;  about  449.6  millimeters  (17.7  inches)  for 

55  32  millimeter  (1  .26  inch)  wide  component  carriertape; 
about  527.1  millimeters  (20.7  inches)  for  44  millimeter 
(1.73  inch)  wide  component  carrier  tape;  and  about 
594.4  millimeters  (23.4  inches)  for  56  millimeter  (2.2 
inch)  wide  component  carrier  tape)  would  provide  lit- 
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tie  margin  for  errors  that  might  occur  in  level  winding 
on  the  carriertape  10  or  for  the  approximation  descri- 
bed  above  that  is  incorporated  in  the  formula.  Thus  it 
is  preferred  to  use  a  reel  14  that  has  a  hub  15  diam- 
eter  that  is  significantly  above  the  minimum  diame- 
ters  indicated  by  the  above  formula,  such  as  a  reel  14 
with  a  355.6  millimeter  (14  inch)  diameter  for  either  8 
or  12  millimeter  wide  component  carrier  tapes  10. 

It  is  also  useful  to  solve  the  formula 

D  =  -V(R)2  -  (R-W)2 
n 

to  determine  R  in  millimeters  for  the  hub  1  5  diameter 
D  selected  for  the  reel  14  and  the  width  W  ofthe  com- 
ponent  carrier  tape  10  wound  on  it,  and  to  divide  the 
value  determined  for  R  into  the  minimum  radius  R  of 
7813  millimeter  determined  as  explained  above  with 
reference  to  Figure  4  to  determine  the  percentage  of 
that  minimum  radius  to  which  the  carrier  tape  will  be 
subjected  in  the  selected  reel.  From  such  a  calcula- 
tion  it  will  be  found  that  8  millimeter  wide  carrier  tape 
10  wound  on  the  peripheral  surface  18  of  a  355.6  mil- 
limeter  (14  inch)  diameter  hub  1  5  will  be  subjected  to 
a  radius  of  curvature  that  is  about  40  percent  of  the 
maximum  radius  to  which  it  could  be  subjected  and 
still  be  expected  to  meet  the  industry  standard  descri- 
bed  above,  which  provides  a  good  safety  factor;  and 
that  12  millimeter  wide  carrier  tape  10  wound  on  the 
peripheral  surface  18  of  a  355.6  millimeter  (14  inch) 
diameter  hub  15  will  be  subjected  to  a  radius  of  cur- 
vature  that  is  about  60  percent  ofthe  maximum  radius 
to  which  it  could  be  subjected  and  still  be  expected  to 
meet  the  industry  standard  described  above,  which 
also  provides  a  good  safety  factor. 

The  present  invention  has  now  been  described 
with  reference  to  one  embodiments  thereof.  It  will  be 
apparent  to  those  skilled  in  the  art  that  many  changes 
can  be  made  in  the  embodiment  described  without 
departing  from  the  scope  of  the  present  invention. 
Thus  the  scope  ofthe  present  invention  should  not  be 
limited  to  the  structure  described  in  this  application, 
but  only  by  structures  described  by  the  language  of 
the  claims  and  the  equivalents  of  those  structures. 

Claims 

1  .  A  combination  of  a,  component  carrier  tape  (1  0) 
having  elongate  edges,  and  a  uniform  width  be- 
tween  said  edges;  and 

a  reel  (14)  including  a  hub  (15)  having  an 
axis  (16),  opposite  axially  spaced  ends  and  a  cyl- 
indrical  peripheral  surface  (18)  between  said 
ends,  and  a  pair  of  flanges  (19),  one  fixed  to  said 
hub  (15)  adjacent  each  of  said  ends  and  project- 
ing  radially  from  said  hub  (15),  said  flanges  (19) 
having  opposed  inner  surfaces  spaced  by  a  dis- 
tance  significantly  greater  than  the  width  of  said 
carrier  tape  (10); 

said  component  carrier  tape  (10)  being 
helically  level  wound  around  the  peripheral  sur- 
face  (18)  of  said  hub  (15)  in  layers  with  the  wraps 

5  of  carrier  tape  (10)  in  each  layer  being  disposed 
edge  to  edge  so  that  those  wraps  are  displaced 
axially  from  each  other  by  the  width  ofthe  carrier 
tape  (10),  and  with  the  opposite  edges  of  wraps 
of  carriertape  (10)  in  successive  layers  being  an- 

10  gled  in  opposite  directions  with  respect  to  the 
axis  (16)  ofthe  hub  (15); 

said  peripheral  surface  (1  8)  ofthe  hub  (1  5) 
having  a  minimum  diameter  "D"  determined  by 
the  formula: 

15  D  =  -V(7813)2  -  (781  3  -W)2 
n 

where  "W"  is  the  width  ofthe  carriertape  (10)  in 
millimeters. 

20  2.  A  combination  according  to  claim  1  wherein  the 
width  of  said  carriertape  (1  0)  is  8  millimeters,  and 
the  diameter  of  said  core  is  355.6  millimeters  (14 
inches). 

25  3.  A  combination  according  to  claim  1  wherein  the 
width  of  said  carrier  tape  (10)  is  12  millimeters, 
and  the  diameter  of  said  core  is  355.6  millimeters 
(14  inches). 

30 
Patentanspruche 

1  .  Kombination  aus  einem  Tragerband  (1  0)  fur  elek- 
tronische  Bauelemente  mit  langgestreckten  Kan- 

35  ten  und  einem  gleichmaliigen  Abstand  zwischen 
den  Kanten;  und 
einer  Spule  (14)  mit  einer  Nabe  (1  5),  die  eine  Ach- 
se  (16),  einander  entgegengesetzte,  axial 
beabstandete  Enden  und  eine  zylindrische  Um- 

40  fangsflache  (18)  zwischen  den  Enden  besitzt, 
und  mit  einem  Paar  Flansche  (19),  von  denen  ei- 
ner  an  der  Nabe  (1  5)  im  Bereich  jedes  der  Enden 
befestigt  ist  und  radial  von  der  Nabe  (1  5)  ausgeht, 
wobei  die  Flansche  (19)  einander  gegenuberlie- 

45  gende  Innenflachen  besitzen,  die  urn  eine 
Strecke  voneinander  beabstandet  sind,  die  deut- 
lich  grolier  ist  als  die  Breite  des  Tragerbandes 
(10); 
wobei  das  Bauteiletragerband  (10)  spiralformig 

50  lageweise  urn  die  Umfangsflache  (18)  der  Nabe 
(15)  gewickelt  ist,  und  die  Wicklungen  des  Tra- 
gerbandes  (10)  in  jeder  Lage  Kante  an  Kante  an- 
geordnet  sind,  so  dali  diese  Wicklungen  urn  die 
Breite  des  Tragerbandes  (10)  axial  voneinander 

55  versetzt  sind,  und  die  einander  entgegengesetz- 
ten  Kanten  der  Wicklungen  des  Tragerbandes 
(10)  in  aufeinanderfolgenden  Lagen  sind  in  be- 
zug  auf  die  Achse  (16)  der  Nabe  (1  5)  in  entgegen- 
gesetzte  Richtungen  abgewinkelt; 
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wobei  die  Umfangsflache  (18)  der  Nabe  (15)  ei- 
nen  Mindestdurchmesser  "D"  besitzt,  der  durch 
folgende  Formel  definiert  ist: 

D  =  -V(7813)2  -  (781  3  -W)2 
n 

wobei  "W"  die  Breite  des  Tragerbandes  (10)  in 
Millimetern  ist. 

2.  Kombination  nach  Anspruch  1,  bei  der  die  Breite 
des  Tragerbandes  (10)  8  Millimeter  betragt,  und 
der  Durchmesser  des  Kerns  355,6  Millimeter  (14 
Zoll)  betragt. 

3.  Kombination  nach  Anspruch  1,  bei  der  die  Breite 
des  Tragerbandes  (10)  12  Millimeter  betragt,  und 
der  Durchmesser  des  Kerns  355,6  Millimeter  (14 
Zoll)  betragt. 

Revendications 

1.  Combinaison  d'une  bande  porteuse  de  compo- 
sants  electroniques  ayant  des  bords  allonges,  et 
une  largeur  uniforme  entre  lesdits  bords;  et 

une  bobine  (14)  comprenant  un  moyeu 
(15)  ayant  un  axe  (16),  des  extremites  espacees 
axialement  opposees  et  une  surface  peripheri- 
que  cylindrique  (18)  entre  lesdites  extremites,  et 
une  paire  de  rebords  (19),  fixes  audit  moyeu  (15) 
pres  de  chacune  desdites  extremites  et  faisant 
saillie  radialement  a  partirdudit  moyeu  (15),  les- 
dits  rebords  ayant  des  surfaces  interieures  oppo- 
sees  espacees  par  une  distance  essentiellement 
plus  grande  que  la  largeur  de  ladite  bande  por- 
teuse  (10); 

ladite  bande  porteuse  (10)  d'elements 
electroniques  etant  enroulee  en  couches  succes- 
sives  d'une  maniere  helicoidale  autour  de  la  sur- 
face  peripherique  (18)  dudit  moyeu  (15),  les  en- 
roulements  de  la  bande  porteuse  (10)  dans  cha- 
que  couche  etant  disposes  bord  a  bord  de  facon 
que  ces  enroulements  soient  decales  axialement 
I'un  par  rapport  a  I'autre  par  la  largeur  de  la  bande 
porteuse  (1  0),  et  avec  les  bords  opposes  des  en- 
roulements  de  la  bande  porteuse  (10)  en  cou- 
ches  successives  faisant  des  angles  de  direction 
opposee  par  rapport  a  I'axe  (16)  du  moyeu  (15); 

ladite  surface  peripherique  (18)  du  moyeu 
(15)  ayant  un  diametre  minimum  "D"  determinee 
par  la  formule 

D  =  2/W(7813)2  -  (781  3  -W)2 
oil  "W"  est  la  largeur  en  millimetre  de  la 

bande  porteuse  (10). 

2.  Combinaison  selon  la  revendication  1,  dans  la- 
quelle  la  largeur  de  ladite  bande  porteuse  est  de 
8  millimetres,  et  le  diametre  dudit  mandrin  est  de 

355.6  millimetres  (14  pouces). 

3.  Combinaison  selon  la  revendication  1,  dans  la- 
5  quelle  la  largeur  de  ladite  bande  porteuse  est  de 

1  2  millimetres,  et  le  diametre  dudit  mandrin  est  de 
355.6  millimetres  (14  pouces). 
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