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gated  horn.  The  article  analyzes  the  performance 
of  a  feed  made  in  accordance  with  this  fabrication 
technique  at  frequencies  ranging  from  17  GHz  to 
35  GHz  (page  871). 

Although  it  is  claimed  that  a  horn  operable  as 
high  as  100  GHz  may  be  constructed  using 
Dragone's  process,  (page  887)  there  are  several 
disadvantages.  Because  the  outside  surface  is 
formed  and  plated  first,  this  plating  must  be  strong 
enough  to  support  the  subsequent  machining  of 
the  inside  surface.  Thus  a  relatively  thick  plating  is 
necessary,  which  increases  both  the  weight  and 
size  of  the  corrugated  horn.  Also,  using  Dragone's 
process,  horn  throat  sections,  flanges  or  transi- 
tions  must  be  internally  machined  at  the  same 
time  as  the  inner  surface.  This  technique  becomes 
physically  difficult  or  impracticable  at  frequencies 
above  approximately  20  GHz  due  to  very  small  ?' 
apertures  and  required  very  close  tolerances. 

The  most  relevant  prior  art  method  for  fabricat- 
ing  internally  corrugated  or  ridged  microwave 
components  is  presented  in  US-A-2  761  828: 
"Method  of  forming  internally  flanged  structures" 
by  Eldredge  at  al.  This  invention  is  adapted  to  the 
construction  of  cavity  resonators  in  general  and,  in 
particular,  to  construction  of  disk-loaded  wave 
guides  of  the  type  employed  in  linear  electron 
accelerators.  This  method  comprises  the  steps  of 
shaping  flanges  of  metal,  shaping  centrally  aper- 
tured  spacers,  assembling  said  flanges  and 
spacers  alternately  to  form  a  stack,  capping  the 
ends  of  said  stack,  clamping  the  capped  stack 
together  to  present  a  continuous  outer  surface, 
plating  a  continuous  layer  of  the  metal  to  comprise 
said  structure  on  said  outer  surface,  removing  the 
capping  from  said  structure  and  etching  the  metal 
of  said  spacers  from  the  interior  of  the  structure. 

It  is  a  purpose  of  this  invention  to  provide  a 
simple  and  reliable  method  for  fabricating  corru- 
gated  microwave  components  with  a  lower  manu- 
facturing  cost  than  prior  art  methods. 

It  is  also  a  purpose  of  the  invention  to  provide  a 
method  for  fabricating  corrugated  microwave 
components  where  more  accurate  dimension  con- 
trol  is  possible  than  prior  art  methods. 

It  is  also  a  purpose  of  the  invention  to  provide  a 
method  for  fabricating  corrugated  microwave 
components  where  the  component  can  be  made 
lighter  than  prior  art  methods  permitted. 

It  is  also  a  purpose  of  the  invention  to  provide  a 
method  for  fabricating  corrugated  microwave 
components  where  the  fabrication  may  be  com- 
pleted  faster  than  with  prior  art  methods. 

It  is  also  a  purpose  of  the  invention  to  provide  a 
method  for  fabricating  corrugated  microwave 
components  which  are  usable  at  high  frequencies 
including  and  exceeding  the  100  GHz  frequency 
range. 

It  is  also  a  purpose  of  the  invention  to  provide  a 
method  for  fabricating  corrugated  microwave 
components  where  preconstructed  components 
such  as  throat  sections,  flanges  or  transitions  may 
be  added  thereby  providing  an  integrated 
assembly. 

Description 

BACKGROUND  OF  THE  INVENTION 
1.  Field  of  the  Invention 

This  invention  relates  to  the  fabrication  of  5 
microwave  components  and  specifically  to  the 
fabrication  of  corrugated  or  ridged  microwave 
components. 

2.  Description  of  the  Prior  Art  io 
Corrugated  or  ridged  feeds,  horns,  waveguide 

sections,  filters  and  other  devices  are  useful  in  a 
wide  variety  of  microwave  applications.  These 
corrugated  devices  are  difficult  to  fabricate  with 
accuracy  and  the  higher  their  frequency  of  oper-  15 
ation,  the  more  difficult  it  is  to  obtain  the  required 
accuracy.  Atfrequencies  exceeding  approximately 
10  GHz,  dimension  control  of  fins,  fin  spacing  and 
wall  thicknesses  become  difficult  and  costly. 
Furthermore,  weight  of  the  microwave  device  20 
becomes  a  factor  of  importance  in  certain  applica- 
tions,  such  as  in  satellite  communications. 

A  prior  art  method  for  fabricating  corrugated 
horns  was  electroforming  on  a  mandrel.  The 
mandrel  would  havethe  desired  taper  and  slots  for  25 
fins  and  afterthe  electroforming  of  the  device  onto 
the  mandrel  was  completed,  the  mandrel  would  be 
removed  by  chemical  etching.  This  method  is  in 
many  cases  satisfactory  for  operational  frequen- 
cies  lower  than  approximately  10  GHz.  Above  that  30 
frequency,  accurate  fin  thickness  is  difficult  to 
obtain  in  the  mandrel  due  to  the  small  size  of  the 
fins.  Also  the  fin  depth  is  restricted  since  struc- 
turally,  the  mandrel  could  only  be  slotted  to  a 
certain  depth.  Due  to  these  mechanical  restric-  35 
tions,  the  fin  width  to  depth  ratio  is  limited  and  this 
limits  the  maximum  frequency  of  operation.  Since 
the  mandrel  was  chemically  etched  away  it  is  not 
reusable  thus  adding  to  the  cost  of  fabrication. 
Also,  the  etching  process  can  be  lengthy  which  40 
adds  to  the  cost  and  lessens  the  ease  of  manufac- 
ture. 

A  second  method  of  fabrication  used  in  the  prior 
art  is  casting.  This  method  has  found  little  applica- 
tion  in  the  higher  frequency  ranges  since  required  45 
accuracy  is  extremely  difficult  or  impossible  to 
obtain.  Above  approximately  10  GHz,  it  is 
extremely  difficult  to  obtain  the  small  fin  width 
required.  Also,  casting  molds  are  relatively  expen- 
sive.  50 

Another  prior  art  fabrication  method  is 
presented  in  the  article  entitled:  "Characteristics 
of  a  ^Broadband  Microwave  Corrugated  Feed:  A 
Comparison  Between  Theory  and  Experiment,"  by 
Dragone  in  The  Bell  System  Technical  Journal,  55 
Vol.  56,  No.  6,  July-August  1977,  pages  869  to  888. 
This  method  is  claimed  to  be  a  novel  fabrication 
technique  usable  at  very  high  frequencies,  as  high 
as  100  GHz  (page  887).  According  to  this  article,  a 
block  of  sandwiched  aluminum  and  brass  disks  is  so 
assembled.  Then  an  outer  surface  is  machined  and 
a  wall  of  metal  is  electroplated  onto  this  surface. 
Then  an  inner  surface  is  machined.  After  that 
machining,  the  aluminum  '  is  removed  with  a 
solvent,  thus  leaving  the  final  product,  a  corru-  65 
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spacing  after  these  spacers  are  later  removed. 
Likewise,  the  material  of  the  spacers  is  arbitrary, 
however,  it  should  be  of  a  material  which  can 
easily  be  removed  with  chemical  etching,  such  as 

s  aluminum,  as  will  be  further  discussed  later.  Rods 
30  with  nuts  31  clamp  the  sandwiched  materials 
together  in  order  to  support  subsequent  fabrica- 
tion  steps.  Other  clamping  methods  known  in  the 
art  may  be  substituted  for  rods  30  and  nuts  31. 

10  In  FIG.  2,  an  inside  surface  40  is  formed  into  the 
billet.  This  inside  surface  defines  the  spacing 
between  the  tops  of  the  fins  and  its  dimensions 
are  chosen  in  accordance  with  required  electrical 
performance.  A  tapered  surface  is  shown  in  FIG. 

15  2;  however  the  degree  of  taper,  if  any,  is  likewise 
in  accordance  with  required  electrical  perform- 
ance.  This  surface  may  be  fabricated  by  installing 
the  billet  in  a  lathe  and  machining  this  inside 
surface.  The  use  of  a  lathe  and  the  method  of 

20  forming  the  surface  by  machining  are  used  here 
for  explanation  only:  other  methods  known  in  the 
art  such  as  broaching  may  be  used  to  fabricate 
inside  surface  40.  Machining  is  used  here  since  it 
is  known  that  very  accurate  dimension  control 

25  may  be  obtained  through  its  use. 
Alternatively,  an  inside  surface  could  have  been 

formed  in  the  individual  plates  and  spacers  before 
sandwiching.  In  that  case,  only  a  shaping  of  that 
surface  may  be  required  later. 

30  A  mandrel  50  is  then  fabricated  by  machining  or 
other  suitable  method  and  has  the  same  taper 
and  size  as  inside  surface  40.  This  mandrel  50  is 
then  inserted  into  inside  surface  40  as  shown  in 
FIG.  3.  In  this  embodiment,  the  purpose  of  the 

35  mandrel  50  is  to  provide  disk  clamping  support 
for  subsequent  fabrication  steps.  Clamp  51  and 
the  taper  of  the  mandrel  50  clamp  the  billet 
together.  The  mandrel  50  has  a  second  purpose 
relevant  to  the  subsequent  plating  step.  The 

40  mandrel  prevents  the  plating  of  inside  surface  40. 
This  mandrel  is  reusable  and  can  be  made  of  any 
suitable  material  such  as  stainless  steel, 
aluminum,  etc.  Because  it  is  reusable,  manu- 
facturing  costs  are  correspondingly  lowered  and 

45  repeatability  of  results  is  correspondingly  raised. 
One  of  the  advantages  of  the  invention  is  that 

preconstructed  additional  sections  may  be  added 
to  the  device  under  construction.  As  is  shown  in 
FIG.  6,  a  flange  52  and  throat  section  53  have  been 

so  added  to  the  billet.  They  may  be  temporarily 
secured  in  place  to  the  billet  by  clamp  51  which  is 
threaded  into  mandrel  50.  Other  methods  known 
in  the  art  may  be  used  to  secure  flange  52  to  the 
billet.  Thus  the  invention  avoids  the  problem  of 

55  internally  machining  the  throat  section  as  pointed 
out  in  the  Dragone  process. 

In  FIG.  4,  outside  surface  55  is  formed.  The 
contour  of  this  surface  determines  fin  depth, 
operation  frequency,  and  other  electrical  para- 

60  meters.  As  is  shown  in  FIG.  8,  a  matching  section 
70  with  associated  greater  fin  depth  may  be 
fabricated.  The  contouring  of  this  section  70 
would  occur  in  this  step. 

In  FIG.  5,  outer  surface  55  is  plated  to  the 
65  desired  plating  wall  thickness  60.  Electroforming 

SUMMARY  OF  THE  INVENTION 
The  above  purposes  and  additional  purposes 

are  accomplished  by  the  invention  wherein  corru- 
gated  microwave  components  are  fabricated  in 
accordance  with  the  basic  steps  as  set  forth  in 
claim  1. 

In  the  basic  method  of  the  invention,  a  set  of 
plates  of  predetermined  thickness  separated  by 
spacers  of  predetermined  thickness  is  clamped 
together.  This  sandwich  billet  has  the  inside 
surface,  which  will  be  the  depth  of  the  fins  of  the 
microwave  component,  formed  in  it.  A  mandrel  is 
formed  with  the  same  taper  as  the  inside  surface 
and  is  inserted  into  that  surface  in  order  to 
provide  disk  clamping  and  support  for  subse- 
quent  fabrication  steps.  Preconstructed  com- 
ponents  such  as  flanges,  transition  sections,  etc. 
may  be  added  to  the  billet  as  desired.  The  outside 
surface  of  the  microwave  component  is  then 
formed  to  the  desired  contour.  The  contoured 
billet  with  the  added  preconstructed  components, 
if  any,  is  then  plated  on  the  outside  to  the  desired 
plating  wall  thickness.  The  mandrel  is  constructed 
so  that  it  prevents  plating  from  reaching  the 
inside  surface.  After  plating,  the  mandrel  is 
removed  and  the  spacers  are  chemically  etched 
away  leaving  the  complete  corrugated  microwave 
component. 

The  novel  features  which  are  believed  to  be 
characteristic  of  the  invention  together  with  fur- 
ther  purposes  and  advantages  will  be  better 
understood  from  the  following  description  con- 
sidered  in  connection  with  the  accompanying 
drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
FIGS.  1,  2,  3,  4,  5,  6,  7  and  8  illustrate  the  cross- 

sections  of  waveguide  horn  structures  at  succes- 
sive  stages  of  fabrication  according  to  the  basic 
method  of  the  invention.  Cross-sections  of  horn 
structures  resulting  from  the  fabrication  method 
in  accordance  with  the  invention  are  illustrated  in 
FIGS.  7  and  8. 

FIG.  9  is  a  perspective  view  of  a  corrugated  horn 
structure  and  flange  assembly  which  was  fabri- 
cated  in  accordance  with  the  basic  method  of  the 
invention. 

FIG.  10  is  a  cross-section  view  of  a  corrugated 
waveguide  filter  with  flanges  assembly  which 
was  fabricated  in  accordance  with  the  basic 
method  of  the  invention. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 
Referring  to  the  drawings  with  greater  particu- 

larity,  in  FIG.  1  there  is  shown  a  block  assembly  or 
sandwich  billet  which  consists  of  alternating 
materials  clamped  together.  In  the  embodiment 
shown  in  FIG.  1,  plates  10  are  sandwiched  next  to 
spacers  20.  Any  suitable  material  may  be  chosen 
for  the  plates  10  including  copper,  brass,  gold, 
silver,  etc.  and  they  may  be  in  any  shape  depend- 
ing  upon  manufacturing  conveniences.  Disks  are 
used  here  for  convenience  of  explanation.  The 
thickness  of  disks  10  will  be  the  fin  thickness  and 
the  thickness  of  spacers  20  will  determine  the  fin 
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a  copper  plating  is  one  method  and  one  material 
which  will  accomplish  this  step.  Other  materials 
may  be  plated  onto  outer  surface  55  such  as  gold, 
silver,  nickel,  etc.  In  addition,  multiple  layers  of 
plating  of  different  materials  may  be  applied  such  5 
as  a  first  layer  of  copper  and  a  second  layer  of 
nickel  to  add  strength.  Because  of  the  invention, 
this  plating  60  can  be  kept  to  a  small  thickness. 
The  environmental  requirements  of  the  applica- 
tion  such  as  shock,  vibration,  etc.  will  determine  10 
the  actual  thickness  of  the  plating  along  with 
strength  necessary  to  support  the  fins  10.  In  the 
Dragone  process,  this  plating  wall  60  must  be 
thick  enough  to  also  support  a  subsequent  step  of 
machining  the  inside  surface.  The  thickness  15 
required  to  support  this  machining  step  causes  a 
much  thicker  wall  than  one  obtained  by  use  of  the 
invention.  This  added  thickness  increases  both 
the  weight  and  the  size  of  the  product.  In  satellite, 
missile  and  many  other  applications,  both  weight  zo 
and  size  can  be  of  critical  importance.  As  another 
example,  where  the  end  product  is  a  waveguide 
horn  and  it  is  to  be  used  in  a  planar  array  antenna 
with  possibly  100  other  identical  horns,  minimum 
weight  and  size  are  desired  characteristics.  25 

In  FIG.  6,  it  is  also  shown  that  an  additional 
component,  if  any,  is  also  plated  61  along  with 
outside  surface  55,  thus  resulting  in  an  integrated 
assembly.  In  this  embodiment,  flange  52  with 
throat  section  53  have  been  integrated.  As  can  be  30 
seen,  the  invention  solves  the  previously 
discussed  prior  art  problem  of  difficult  or  imprac- 
tical  internal  machining  of  such  throat  sections  for 
high  frequency  devices.  The  formation  of  the 
throat  section  53  was  accomplished  before  it  was  35 
integrated  with  the  horn  section.  Likewise,  match- 
ing  sections  and  other  transition  sections  may  be 
preformed  before  integration. 

In  FIG.  7  it  is  shown  that  the  mandrel  50  has 
been  removed  and  spacers  20  have  been  40 
removed.  The  spacers  20  have  been  chemically 
etched  away  in  order  to  remove  them  thus  leav- 
ing  the  completed  horn. 

In  FIG.  8,  also  there  is  shown  a  completed  horn 
with  a  matching  section  70  formed  by  contouring  45 
the  outside  surface  55  as  previously  discussed. 
The  angle  of  section  70  and  its  dimensions  vary  as 
dictated  by  performance  requirements. 

FIG.  9  presents  an  assembly  of  a  horn  structure 
fabricated  in  accordance  with  the  invention,  so 
having  fins  10,  plated  surface  60  and  a  matching 
section  70.  The  horn  structure  is  connected  to 
flange  80.  The  invention  is  applicable  to  a  variety 
of  microwave  devices  where  corrugation  is 
desired.  For  example,  corrugated  filters,  phase  55 
shifters  and  waveguide  sections  along  with  the 
example  used  above,  the  horn  structure,  may  all 
be  fabricated  with  use  of  the  invention.  A  corru- 
gated  waveguide  filter  fabricated  in  accordance 
with  the  invention  is  presented  in  FIG.  10.  It,  60 
likewise,  has  fins  10',  outside  surface  55',  plating 
60'  and  two  integrated  flanges  81.  It  should  be 
noted  that  a  mandrel  differing  in  shape  from  that 
shown  previously  would  be  required  to  fabricate 
this  embodiment.  65 

A  microwave  horn  with  an  integrated  transition 
section  and  flange  similar  to  that  shown  in  FIG.  9 
was  constructed.  The  frequency  of  operation  was 
94  GHz  and  the  embodiment  operated  success- 
fully. 

Claims 

1.  A  method  for  fabricating  corrugated  micro- 
wave  components  for  use  in  a  range  up  to  at  least 
100  GHz,  said  method  comprising  the  following 
sequence  of  steps: 

1.  sandwiching  a  plurality  of  layers  of 
chemically  removable  spacer  material  (20)  alter- 
nately  with  electrically  conductive  plates  (10)  to 
form  a  billet; 

2.  clamping  the  layers  of  the  billet  with  a  first 
clamping  means  (30,  31); 

3.  machining  a  tapered  hole  (40)  through  the 
clamped  billet; 

4.  inserting  in  said  tapered  hole  (40)  a  mandrel 
(50)  having  the  same  taper  as  the  hole  (40); 

5.  clamping  the  layers  of  the  billet  with  a  second 
clamping  means  (51)  cooperating  with  the 
tapered  mandrel  (50); 

6.  removing  the  first  clamping  means  (30,  31); 
7.  machining  an  outside  surface  (55)  on  said 

billet; 
8.  plating  said  outside  surface  with  an  electric- 

ally  conductive  material  (60); 
9.  removing  said  mandrel  (50)  and  second 

clamping  means  (51);  and 
10.  chemically  removing  said  spacer  material 

(20). 
2.  A  method  as  claimed  in  claim  1,  further 

comprising  the  step  of  abutting  a  preconstructed 
component  (52)  to  said  billet  before  said  step  of 
clamping  with  a  second  clamping  means  (51  ),  and 
wherein  said  step  of  clamping  with  a  second 
clamping  means  comprises  abutting  the  second 
clamping  means  against  the  preconstructed  com- 
ponent  (52)  to  urge  it  into  contact  with  the  layers 
and  towards  the  mandrel  (50),  and  further, 
wherein  said  step  of  plating  said  outside  surface 
(55)  comprises  plating  said  outside  surface  and 
said  preconstructed  component  with  an  electric- 
ally  conductive  material  (61). 

3.  A  method  as  claimed  in  claim  1  or  claim  2, 
including  the  steps  of  forming  holes  in  the  layers 
before  the  step  of  sandwiching,  and  shaping  the 
tapered  hole  by  machining  after  clamping  the 
layers  with  the  first  clamping  means. 

Patentanspruche 

1.  Verfahren  zum  Herstellen  eines  geriffelten 
Mikrowellenbauelementes  zur  Verwendung  in 
einem  Bereich  bis  zu  100  GHz,  wobei  das  Verfah- 
ren  die  folgende  Reihenfolge  von  Schritten  auf- 
weist: 

1.  Aufeinanderlegen  einer  Mehrzahl  von 
Schichten  eines  chemisch  entfernbaren 
Abstandsmaterials  (20)  abwechselnd  mit  elek- 
trisch  leitenden  Platten  (10),  um  einen  Block  zu 
formen; 
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procede  comprenant  la  sequence  d'etapes  sui- 
vantes: 

1.  on  prend  en  sandwich  plusieurs  couches 
d'un  materiau  d'ecartement  (20)  pouvant  etre  ote 

5  chimiquement  en  altemance  avec  des  plaques 
electiquement  conductrices  (10)  pour  former  un 
bloc; 

2.  on  enserre  les  couches  du  bloc  avec  un 
premier  moyen  de  serrage  (30,  31); 

w  3.  on  usine  un  trou  conique  (40)  a  travers  le  bloc 
serre; 

4.  on  introduit  dans  ledit  trou  conique  (40)  un 
mandrin  (50)  ayant  la  meme  conicite  que  le  trou 
(40); 

is  5.  on  enserre  les  couches  du  bloc  avec  un 
second  moyen  de  serrage  (51)  cooperant  avec  le 
mandrin  conique  (50); 

6.  on  enleve  le  premier  moyen  de  serrage  (30, 
31); 

20  7.  on  usine  une  surface  exterieure  (55)  sur  ledit 
bloc; 

8.  on  plaque  ladite  surface  exterieure  avec  un 
materiau  electriquement  conducteur  (60); 

9.  on  enleve  ledit  mandrin  (50)  et  ledit  second 
25  moyen  de  serrage  (51);  et 

10.  on  enleve  par  voie  chimique  ledit  materiau 
d'ecartement  (20). 

2.  Procede  conforme  a  la  revendication  1,  com- 
prenant  en  outre  I'etape  consistant  a  mettre  bout- 

30  about  un  composant  prefabrique  (52)  et  ledit  bloc 
avant  ladite  etape  de  serrage  avec  un  second 
moyen  de  serrage  (51),  et  dans  lequel  au  titre  de 
ladite  etape  de  serrage  avec  un  secod  moyen  de 
serrage  on  appuie  le  second  moyen  de  serrage 

35  contre  le  composant  prefabrique  (52)  pour  le 
presseren  contact  avec  lesdites  couches  etvers  le 
mandrin  (50),  et,  en  outre,  dans  lequel  au  titre  de 
ladite  etape  de  placage  de  ladite  surface  exte- 
rieure  (55),  on  plaque  ladite  surface  exterieure  et 

40  ledit  composant  prefabrique  avec  un  materiau 
electriquement  conducteur  (61). 

3.  Procede  conforme  a  la  revendication  1  ou  a  la 
revendication  2,  comprenant  les  etapes  consis- 
tant  a  realiser  des  trous  dans  les  couches  avant 

45  I'etape  de  la  prise  en  sandwich  et  a  former  le  trou 
conique  apres  serrage  des  couches  par  le  premier 
moyen  de  serrage. 

2.  Klemmen  der  Schichten  des  Blocks  mit  einer 
ersten  Klemmvorrichtung  (30,  31); 

3.  Anfertigen  einer  sich  verjungenden  Offnung 
(40)  durch  den  geklemmten  Block; 

4.  Einfugen  eines  Domes  (50)  in  die  sich  verjiin- 
gende  Offnung  (40),  welcher  die  selbe  Verjun- 
gung  aufweist  als  die  Offnung; 

5.  Klemmen  der  Schichten  des  Blocks  mit  einer 
zweiten  Klemmvorrichtung  (51),  welche  mit  dem 
sich  verjungenden  Dorn  (50)  zusammenwirkt; 

6.  Entfernen  der  ersten  Klemmvorrichtung  (30, 
31); 

7.  Bearbeiten  einer  auSeren  Oberflache  (55)  auf 
dem  Block; 

8.  Oberziehen  der  auBeren  Oberflache  mit 
einem  elektrisch  leitenden  Material  (60); 

9.  Entfernen  des  Dorns  (50)  und  der  zweiten 
Klemmvorrichtung  (51);  und 

10.  Chemisches  Entfernen  des  Abstandsmate- 
rials  (20). 

2.  Verfahren  nach  Anspruch  1,  welches  weiter- 
hin  den  Schrittvon  Hinzufiigen  einer  vorgefertig- 
ten  Komponente  (52)  an  den  Block  vor  dem 
Schritt  des  Klemmens  mit  einer  zweiten  Klemm- 
vorrichtung  (51)  aufweist,  und  wobei  der  Schritt 
des  Klemmens  mit  einer  zweiten  Klemmvorrich- 
tung  das  AnstoBen  der  zweiten  Klemmvorrich- 
tung  gegen  die  vorgefertigte  Komponente  (52), 
urn  sie  in  Kontakt  mit  den  Schichten  und  in 
Richtung  des  Dorns  (50)  zu  zwingen,  aufweist, 
und  weiterhin,  worin  der  Schritt  des  Uberziehens 
der  auBeren  Oberflache  (55)  das  Oberziehen  der 
auBeren  Oberflache  und  der  vorgefertigten  Kom- 
ponente  mit  einem  elektrisch  leitenden  Material 
(61)  aufweist. 

3.  Verfahren  nach  Anspruch  1  oder  2,  welches 
den  Schritt  des  Formens  eines  Lochs  in  die 
Schichten  vor  dem  Schritt  des  Aufeinanderlegens 
und  Formen  der  sich  verjungenden  Offnung 
durch  Bearbeiten  nach  dem  Klemmen  der  Schich- 
ten  mit  der  ersten  Klemmvorrichtung  aufweist. 

Revendications 

1.  Procede  de  fabrication  de  composants  stries 
pour  micro-ondes  utilisables  dans  une  gamme  de 
frequences  allant  jusqu'a  au  moins  100  GHz,  ledit 
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