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Description 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  an  improved 
directional  coupler  which  is  used  in  the  microwave 
band  field,  and  more  particularly,  to  a  loosely  coup- 
led  type  directional  coupler  constructed  by  micro- 
strip  lines  and  utilized,  for  example,  as  an  output 
monitor  of  a  high  power  microwave  amplifier. 

This  kind  of  directional  coupler  should  have  a 
coupling  of  lower  than  -20  dB  and  a  satisfactory 
directivity. 

2.  Description  of  the  Related  Art 

Conventional  directional  couplers  are  classified 
into  two  types,  i.e.,  a  branch  line  coupling  type  and 
a  distributed  coupling  type. 

The  branch  line  coupling  type  has  a  disadvan- 
tage  in  that,  when  the  coupling  must  be  made  very 
small,  in  order  to  monitor  the  output  power  with  a 
small  power  loss  in  the  main  line,  the  line  width  of 
the  microstrip  line  used  as  a  coupling  arm  be- 
comes  very  narrow  and  is  difficult  to  manufacture. 

The  distributed  coupling  type  has  a  disadvan- 
tage  in  that  this  type  of  directional  coupler  has 
almost  no  directivity  when  the  coupling  is  very 
small. 

JP-A-52-6058  describes  a  directional  coupler  of 
the  distributive  coupling  type.  Two  lines  form  cou- 
plers  which  are  linked  with  a  main  transmission  line 
in  parallel  and  in  adjacency  for  the  length  of  one 
quarter  of  the  wavelength  of  an  input  signal.  The 
middle  distance  between  the  couplers  is  n  +  1/4 
times  the  signal  wavelength.  The  length  of  the  two 
lines  differs  so  that  the  signals  transmitted  to  the 
main  line  differ  by  90  °  . 

US-A-2  860  308  describes  a  high  frequency 
transmission  line  coupling  device.  Two  conductors 
are  arranged  in  parallel  at  a  distance  of  one  quarter 
of  the  transmitted  signal  wavelength  and  insulated 
from  and  perpendicular  to  a  transmission  line. 

US-A-2  749  519  describes  a  directional  coupler 
consisting  of  two  conductors  disposed  in  parallel 
with  their  ends  disposed  spaced  slightly  from  the 
line  conductor  of  a  line-ground  transmission  sys- 
tem.  The  two  conductors  are  spaced  apart  by  one 
quarter  of  the  signal  wavelength  and  are  provided 
with  a  cross-connection. 

An  object  of  the  present  invention  is  to  provide 
a  loose  coupling  type  directional  coupler. 

Another  object  of  the  present  invention  is  to 
provide  a  directional  coupler  having  a  lumped  con- 
stant  coupling. 

Still  another  object  of  the  present  invention  is 
to  provide  a  directional  coupler  by  which  the  output 
of  a  high  power  microwave  amplifier  can  be  mon- 

itored. 
To  attain  the  above  objects  there  is  provided, 

according  to  the  present  invention,  a  directional 
coupler  comprising  a  main  line  formed  by  a  micro- 

5  strip  line;  a  first  series  circuit  including  a  first 
conductive  pattern  and  a  first  resistor  connected  in 
series,  said  first  resistor  having  one  end  connected 
to  the  ground;  a  second  series  circuit  including  a 
second  conductive  pattern  and  a  second  resistor 

io  connected  in  series,  said  second  resistor  having 
one  end  connected  to  ground,  said  first  conductive 
pattern  and  said  second  conductive  pattern  being 
coupled  to  said  main  line  and  said  first  conductive 
pattern  and  said  second  conductive  patern  being 

75  separated  by  a  distance  equal  to  X  g/4  where  Xg  is 
the  wavelength  of  the  signal  supplied  to  said  main 
line;  a  third  conductive  pattern  having  one  end 
connected  to  said  first  conductive  pattern;  a  fourth 
conductive  pattern  having  one  end  connected  to 

20  said  second  conductive  pattern,  said  third  conduc- 
tive  pattern  having  a  length  different  by  Xg/4  from 
the  length  of  said  fourth  conductive  pattern;  and  an 
output  terminal  connected  to  other  ends  of  said 
third  and  fourth  conductive  patterns;  characterized 

25  in  that  said  first  and  second  conductive  patterns 
are  coupled  to  said  main  line  in  a  lumped  constant 
fashion  so  as  to  realize  a  desired  loose  coupling 
between  said  main  line  and  said  first  or  second 
conductive  pattern  and  said  third  and  fourth  con- 

30  ductive  patterns  both  have  widths  narrower  than 
the  width  of  said  main  line. 

The  above  objects  and  features  of  the  present 
invention  will  be  more  apparent  from  the  following 
description  of  the  embodiments  of  the  present  in- 

35  vention  with  reference  to  the  accompanying  draw- 
ings,  wherein: 

Fig.  1  shows  a  principle  of  a  pattern  arrange- 
ment  diagram  of  a  directional  coupler  according 
to  the  present  invention; 

40  Fig.  2A  is  a  pattern  arrangement  diagram  of  a 
directional  coupler  according  to  the  first  embodi- 
ment  of  the  present  invention; 
Fig.  2B  is  a  perspective  view  of  the  resistor 
shown  in  the  diagram  of  Fig.  2A; 

45  Fig.  3A  is  a  pattern  arrangement  diagram  of  a 
directional  coupler  according  to  the  second  em- 
bodiment  of  the  present  invention; 
Fig.  3B  is  a  graph  showing  the  relationship 
between  the  gap  and  the  coupling  in  the  second 

50  embodiment; 
Fig.  3C  is  a  graph  showing  the  relationship 
between  the  frequency  and  the  coupling; 
Fig.  4A  is  a  pattern  arrangement  of  a  conven- 
tional  branch  line  coupling  type  directional  cou- 

55  pier;  and 
Fig.  4B  is  a  pattern  arrangement  of  a  conven- 
tional  distributed  coupling  type  directional  cou- 
pler. 
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For  a  better  understanding  of  the  present  in- 
vention,  conventional  directional  couplers  will  first 
be  described  with  reference  to  Figs.  4A  and  4B. 
Conventionally,  as  directional  couplers  constructed 
by  microstrip  lines,  two  types  of  directional  cou- 
plers  are  known  as  shown  in  Figs.  4A  and  4B. 

Figure  4A  shows  one  of  the  conventional  direc- 
tional  coupler  in  which  strip  lines  on  a  dielectric 
substrate  are  formed  as  a  branch  line  hybrid  type, 
or  in  another  words,  a  branch  line  coupling  type. 
The  directional  coupler  in  Fig.  4A  consists  of  two 
signal  passing  arms  Li  and  L2  arranged  in  parallel 
to  each  other  and  each  having  a  characteristic 
impedance  Zs  ,  and  two  coupling  arms  Jli  and  I2 
arranged  in  parallel  to  each  other  and  extending 
perpendicular  to  the  signal  passing  arms  Li  and  L2. 
The  coupling  arms  Jli  and  I2  are  separated  by 
about  Xg/4,  where  Xg  is  the  wavelength  of  the  input 
signal.  The  characteristic  impedance  of  each  of  the 
coupling  arms  is  ZP.  The  signal  passing  arm  Li  has 
an  input  line  ©  having  a  characteristic  impedance 
of  Z0  and  an  output  line  (2)  having  the  same 
characteristic  impedance  of  Z0.  The  signal  passing 
arm  L2  has  an  input  line  ©  and  an  output  line  @. 

An  input  signal  supplied  to  the  input  line  ©  
with  the  characteristic  impedance  Z0  is  output  from 
the  output  lines  (2)  and  @. 

The  coupling  between  the  input  line  ©  and  the 
output  line  @  is  determined  by  the  characteristic 
impedance  Zs  ,  which  is  equal  to  Z0  in  the  figure, 
of  the  signal  passing  line  Li  or  L2  ,  and  the 
characteristic  impedance  ZP  of  the  coupling  arm  Jli 
or  Jt  2  -  The  characteristic  impedances  ZP  and  Zs 
are  determined  by  the  line  width  Ws  of  the  conduc- 
tive  line  Li  or  L2  ,  the  line  width  WP  of  the 
conductive  line  Jli  or  Jt  2  ,  and  the  dielectric  con- 
stant,  that  is,  the  permittivity,  of  a  dielectric  sub- 
strate  on  which  the  lines  Li  ,  L2  ,  £  1  ,  and  Jt  2  are 
formed. 

Figure  4B  shows  another  conventional  direc- 
tional  coupler,  which  is  referred  to  as  a  quadrature 
hybrid  type  coupler,  or  in  other  words,  a  backward 
wave  coupler  or  a  distributed  coupling  type  direc- 
tional  coupler.  The  directional  coupler  shown  in  Fig. 
4B  consists  of  two  microstrip  lines  Li  and  L2  ar- 
ranged  in  parallel  to  each  other.  The  length  of  each 
of  the  microstrip  lines  Li  and  L2  is  about  Xg/4.  The 
necessary  coupling  is  obtained  by  the  distributed 
coupling  between  the  edges  of  the  microstrip  lines 
Li  and  L2. 

The  directional  coupler  shown  in  Fig.  4B  is 
analyzed  by  the  even/odd  orthogonal  mode  excita- 
tion  method.  If  a  desired  coupling  and  a  load 
impedance  Z0  are  given  for  the  directional  coupler 
to  be  designed,  the  two  orthogonal  mode  impedan- 
ces  Z0e  and  Zoo  can  be  calculated.  When  the 
orthogonal  mode  impedances  Z0e  and  Zoo  are  de- 
termined,  the  practical  physical  size  of  the  micro- 

strip  lines  can  be  obtained  by  the  use  of  the 
characteristic  impedances  of  the  coupling  lines  to 
be  used.  (See,  for  example,  "Microwave  Circuit  for 
Communication",  issued  by  the  Electronic  Commu- 

5  nication  Conference,  Japan  p.  54.) 
In  the  above-described  prior  art,  the  design  of 

a  directional  coupler  is  theoretically  possible. 
The  branch  line  coupling  type  shown  in  Fig. 

4A,  however,  cannot  be  practically  realized  be- 
10  cause  the  line  width  WP  of  the  microstrip  line  Jt  1  or 

1  2  becomes  too  narrow  to  be  formed.  For  example, 
assuming  that  the  branch  line  coupling  type  direc- 
tional  coupler  shown  in  Fig.  4A  is  a  loose  coupling 
type  with  a  coupling  lower  than  -20  dB,  that  the 

15  directional  coupler  is  formed  on  a  Teflon  glass 
(registered  trade  mark)  substrate  with  a  thickness 
of  0.8  mm  and  with  a  specific  permittivity  er=  2.6, 
that  the  main  frequency  is  5  GHz,  and  that  imped- 
ance  Z0  or  Zs  is  50  0,  then  the  width  WP  of  the 

20  microstrip  line  Jt  1  or  Ji2  becomes  narrower  than  0.1 
micron,  which  cannot  be  manufactured  under 
present  microstrip  line  manufacturing  technology. 

The  distributed  coupling  type  directional  cou- 
pler  shown  in  Fig.  4B  also  has  a  problem  in  that  it 

25  has  almost  no  directivity,  because  the  phase  ve- 
locities  of  the  two  orthogonal  modes,  i.e.,  the  even 
mode  and  the  odd  mode,  of  the  transmitting  sig- 
nals  are  different.  The  noncoincidence  of  the  phase 
velocities  occurs  because  of  the  nonuniformity  of 

30  the  transmitting  medium.  That  is,  air  lies  above  the 
microstrip  line  but  a  dielectric  is  under  the  micro- 
strip  line.  In  general,  the  phase  velocity  0e  of  the 
even  mode  is  smaller  than  the  phase  velocity  0o  of 
the  odd  mode.  The  difference  of  the  phase  veloci- 

35  ties  causes  a  coupling  of  about  -23  dB  from  the 
input  line  ©  to  the  input  line  @  when  the  specific 
permittivity  er  is  9.6.  As  an  ideal  directional  coupler, 
the  coupling  between  the  terminals  ©  and  ©  is 
-10  dB,  and  the  coupling  between  the  terminals  ©  

40  and  @  should  be  zero.  In  practice,  however,  a 
coupling  of  about  -23  dB  appears  between  the 
terminals  ©  and  @  .  Therefore,  as  mentioned 
before,  the  conventional  distributed  coupling  type 
has  almost  no  directivity  when  the  coupling  is  very 

45  small. 
The  principle  of  the  present  invention  is  illus- 

trated  in  Fig.  1,  wherein  metal  patterns  (or,  in  other 
words,  conductive  chips)  A1  and  A2  are  placed  to 
be  adjacent  to  a  main  line  1  formed  by  a  microstrip 

50  line.  A  part  of  the  power  passing  through  the  main 
line  1  is  transferred  to  the  metal  patterns  A1  and 
A2,  which  are  electromagnetically  or  capacitively 
coupled  to  the  main  line  1  in  a  lumped  constant 
fashion.  The  metal  patterns  A1  and  A2  are  sepa- 

55  rated  by  a  distance  equal  to  Xg/4,  where  Xg  is  the 
wavelength  of  the  signal  supplied  to  the  main  line 
1.  Because  of  the  separation  between  the  metal 
patterns  A1  and  A2,  signals  on  the  metal  patterns 

3 
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A1  and  A2  have  a  phase  differing  of  about  90 
degrees  from  each  other.  By  conducting  the  sig- 
nals  on  the  metal  patterns  A1  and  A2  through 
narrow-width  patterns  B1  and  B2  having  an  appro- 
priate  length  to  an  output  terminal  C,  a  loose  cou- 
pling  and  a  sufficient  directivity  can  be  obtained  in 
the  directional  coupler,  as  long  as  the  narrow-width 
patterns  B1  and  B2  are  so  narrow  in  width  that  they 
are  hardly  coupled  to  the  main  line. 

Since  the  pattern  B1  is  made  longer  than  the 
pattern  B2  by  Xg/4,  a  part  of  the  power  transmitting 
from  the  input  line  ©  to  the  output  line  (2)  is 
separated,  on  one  hand,  to  be  transferred  through 
the  patterns  A1  and  B1  to  the  output  terminal  C, 
and  on  the  other  hand,  to  be  transferred  through 
the  patterns  A2  and  B2  to  the  output  terminal  C.  In 
this  case,  the  phase  of  the  signal  through  the 
pattern  B1  and  the  phase  of  the  signal  through  the 
pattern  B2  are  the  same  at  the  output  terminal  C. 

If  the  power  is  transmitted  from  the  line  (2)  to 
the  line  ©  ,  the  phase  of  the  signal  at  the  output 
terminal  C  through  the  pattern  B1  is  opposite  to  the 
phase  of  the  signal  at  the  output  terminal  C  through 
the  pattern  B2.  Therefore,  the  power  at  the  output 
terminal  C  is  zero. 

Accordingly,  a  part  of  the  signal  transmission 
from  the  line  ©  to  the  line  (2)  appears  at  the 
output  terminal  C,  whereas  the  signal  transmission 
from  the  line  (2)  to  the  line  ©  does  not  appear  at 
the  output  terminal  C.  Thus,  a  directional  coupler  is 
realized. 

Figure  2A  is  a  pattern  arrangement  diagram  of 
a  directional  coupler  according  to  the  first  embodi- 
ment  of  the  present  invention. 

The  directional  coupler  shown  in  Fig.  2A  is  a 
power  monitor  with  a  central  frequency  of  about  6 
GHz.  The  power  monitor  shown  in  Fig.  2A  outputs, 
at  the  output  terminal  C,  a  power  of  1  /300th  of  the 
power  supplied  from  the  input  line  ©  of  the  main 
line  1.  The  coupling  is  about  -25  dB. 

If  the  power  is  input  from  the  line  (2),  a  signal 
is  not  output  from  the  terminal  C. 

The  directional  coupler  shown  in  Fig.  2A  is 
formed  on  a  Teflon  glass  substrate  with  a  thickness 
of  0.8  mm.  Figure  2A  shows  upper  conductors  of 
microstrip  lines  formed  on  the  substrate,  wherein  1 
is  a  main  line  with  a  width  of  about  2.2  mm,  2a  and 
3a  are  coupling  metal  patterns  or  conductive  chips 
separated  from  each  other  by  about  8.6  mm,  and 
2b  and  3b  are  terminating  resistors.  Each  of  these 
resistors  2b  and  3b  in  this  embodiment  is  a  chip 
resistor  having  a  resistance  film  21  and  conductive 
films  22  and  23,  as  shown  in  Fig.  2B.  These 
resistors  act  to  stabilize  the  circuit.  A  resistance 
value  of  resistors  is  100  0  in  this  embodiment. 

Numerals  4  and  5  denote  the  conductive  pat- 
terns  B1  and  B2  which  conduct  the  coupled  signals 
to  the  output  terminal  C.  Each  of  the  conductive 

patterns  has  a  width  of  about  0.55  mm  in  this 
embodiment,  so  that  the  characteristic  impedance 
becomes  100  0.  Therefore,  the  output  impedance 
when  viewed  from  the  output  terminal  C  is  50  0, 

5  which  matches  the  input  impedances  of  various 
measuring  devices  to  be  connected  to  the  output 
terminal  C.  In  this  embodiment,  the  length  of  the 
conductive  pattern  4  is  about  17  mm,  and  the 
length  of  the  conductive  pattern  5  is  about  8.3  mm. 

io  Numerals  2e  and  3e  in  Fig.  2A  denote  grounding 
patterns,  and  2c  and  3c  denote  grounding  through 
holes. 

Figure  3A  shows  a  second  embodiment  of  the 
present  invention.  In  the  figure,  the  same  reference 

is  numbers  and  symbols  as  in  Fig.  2A  are  given  to 
the  same  parts  and  functions.  In  the  second  em- 
bodiment  shown  in  Fig.  3A,  the  conductive  pattern 
B2  in  Fig.  2A  is  eliminated.  In  other  words,  the 
length  of  the  conductive  pattern  B2  is  substantially 

20  zero.  Therefore,  the  coupled  waves  at  the  conduc- 
tive  patterns  2a  and  3a  are  added  at  the  conductive 
pattern  3a.  Accordingly,  the  conductive  pattern  5  in 
the  first  embodiment  can  be  omitted,  resulting  in  a 
small  scale  directional  coupler. 

25  Figure  3B  is  a  graph  showing  the  relationship 
between  the  gap  and  the  coupling  in  the  second 
embodiment. 

As  shown  in  Fig.  3C,  the  coupling  decreases 
linearly  in  proportion  to  the  gap  between  the  main 

30  line  and  the  edge  of  the  conductive  pattern  2a  or 
3a. 

Figure  3C  is  a  graph  showing  the  relationship 
between  the  frequency  and  the  coupling  in  the 
second  embodiment. 

35  In  Fig.  3C,  the  gap  between  the  main  line  1 
and  the  metal  pattern  2a  or  3a  is  made  0.65  mm. 
The  coupling  in  the  forward  direction  increases 
linearly  in  accordance  with  the  increase  of  the 
frequency.  The  coupling  in  the  reverse  direction  is 

40  lower  than  that  in  the  forward  direction.  In  particu- 
lar,  the  coupling  in  the  reverse  direction  is  the 
lowest  at  the  frequency  of  about  6.2  GHz.  Note  that 
the  forward  direction  means  that  the  input  signal  is 
supplied  from  the  input  line  ©  to  the  output  line  (2) 

45  ,  whereas  the  reverse  direction  means  that  the 
input  signal  is  supplied  from  the  output  line  (2)  to 
the  input  line  © .  

The  present  invention  is  not  restricted  to  the 
above-described  embodiments,  and  various 

50  changes  and  modifications  are  possible  without  de- 
parting  from  the  scope  of  the  invention.  For  exam- 
ple,  the  shape  of  the  coupling  metal  pattern  2a  or 
3a  is  not  restricted  to  that  of  a  rectangle.  In  order 
to  realize  a  desired  coupling,  the  edge  of  the  metal 

55  pattern  2a  or  3a  opposing  to  the  main  line  1  may 
be  curved  as  illustrated  in  Fig.  3A  by  2a'. 

From  the  foregoing  description,  it  is  apparent 
that,  according  to  the  present  invention,  a  loose 

4 
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coupling  directional  coupler,  which  has  not  been 
easily  realized  conventionally,  can  be  provided  and 
that  it  can  be  used  as  a  small  monitoring  device  for 
monitoring  a  power  of  a  high  performance  radio 
equipment. 

Claims 

1.  A  directional  coupler  comprising: 
a  main  line  (1)  formed  by  a  microstrip  line; 
a  first  series  circuit  including  a  first  con- 

ductive  pattern  (A1)  and  a  first  resistor  (R1,2b) 
connected  in  series,  said  first  resistor  (R1,2b) 
having  one  end  connected  to  the  ground  (2e); 

a  second  series  circuit  including  a  second 
conductive  pattern  (A2)  and  a  second  resistor 
(R2,3b)  connected  in  series,  said  second  resis- 
tor  (R2,3b)  having  one  end  connected  to 
ground  (3e),  said  first  conductive  pattern  (A1) 
and  said  second  conductive  pattern  (A2)  being 
coupled  to  said  main  line  (1)  and  said  first 
conductive  pattern  (A1)  and  said  second  con- 
ductive  patern  (A2)  being  separated  by  a  dis- 
tance  equal  to  Xg/4  where  Xg  is  the  wavelength 
of  the  signal  supplied  to  said  main  line  (1); 

a  third  conductive  pattern  (B1,4)  having 
one  end  connected  to  said  first  conductive 
pattern  (A1); 

a  fourth  conductive  pattern  (B2,5)  having 
one  end  connected  to  said  second  conductive 
pattern  (A2),  said  third  conductive  pattern 
(B1,4)  having  a  length  different  by  Xg/4  from 
the  length  of  said  fourth  conductive  pattern 
(B2,5);  and 

an  output  terminal  (C)  connected  to  other 
ends  of  said  third  and  fourth  conductive  pat- 
terns  (B1,4;B2,5); 

characterized  in  that 
said  first  and  second  conductive  patterns 

(A1;A2)  are  coupled  to  said  main  line  (1)  in  a 
lumped  constant  fashion  so  as  to  realize  a 
desired  loose  coupling  between  said  main  line 
(1)  and  said  first  or  second  conductive  pattern 
(A1.A2)  and  said  third  and  fourth  conductive 
patterns  (B1,4;B2,5)  both  have  widths  narrower 
than  the  width  of  said  main  line  (1). 

2.  A  directional  coupler  as  set  forth  in  claim  1, 
wherein  said  first  and  second  conductive  pat- 
terns  (A1  ,A2)  are  placed  so  as  to  be  in  capaci- 
tive  coupling  with  said  main  line  (1). 

3.  A  directional  coupler  as  set  forth  in  claim  1, 
wherein  said  first  and  second  conductive  pat- 
terns  are  placed  so  as  to  obtain  a  monitoring 
power  at  said  output  terminal  (C). 

4.  A  directional  coupler  as  set  forth  in  claim  1, 
wherein  the  resistances  of  said  first  and  said 
second  resistors  (R1  ,2b;R2,3b)  are  determined 
so  as  to  stabilize  the  output  signal  at  said 

5  output  terminal  (C). 

5.  A  directional  coupler  as  set  forth  in  claim  1, 
wherein  the  length  of  said  fourth  conductive 
pattern  (B2,5)  is  substantially  equal  to  zero. 

10 
Patentanspruche 

1.  Richtungskoppler  mit: 
-  einer  Hauptleitung  (1)  gebildet  durch  eine 

is  Mikrostreifenleitung; 
-  einer  ersten  Reihenschaltung  mit  einem 

ersten  leitfahigen  Muster  (A1)  und  einem 
ersten  in  Reihe  geschalteten  Widerstand 
(R1,  2b),  wobei  der  erste  Widerstand 

20  (R1,  2b)  ein  Ende  mit  Masse  (2e)  ver- 
bunden  hat; 

-  einer  zweiten  Reihenschaltung  mit  einem 
zweiten  leitfahigen  Muster  (A2)  und  ei- 
nem  zweiten  in  Reihe  geschalteten  Wi- 

25  derstand  (R2,  3b),  wobei  der  zweite  Wi- 
derstand  (R2,  3b)  ein  Ende  mit  Masse 
(3e)  verbunden  hat,  wobei  das  erste  leit- 
fahige  Muster  (A1)  und  das  zweite  leitfa- 
hige  Muster  (A2)  mit  der  Hauptleitung 

30  (1)  gekoppelt  sind  und  das  erste  leitfahi- 
ge  Muster  (A1)  und  das  zweite  leitfahige 
Muster  (A2)  separiert  sind  durch  einen 
Abstand  gleich  Xg/4,  wobei  Xg  die  Wel- 
lenlange  des  an  die  Hauptleitung  (1)  ein- 

35  gespeisten  Signals  ist; 
-  einem  dritten  leitfahigen  Muster  (B1,  4) 

mit  einem  Ende  verbunden  mit  dem  er- 
sten  leitfahigen  Muster  (A1); 

-  einem  vierten  leitfahigen  Muster  (B2,  5) 
40  mit  einem  Ende  verbunden  mit  dem 

zweiten  leitfahigen  Muster  (A2),  wobei 
das  dritte  leitfahige  Muster  (B1,  4)  eine 
Lange  verschieden  urn  Xg/4  von  der  Lan- 
ge  des  vierten  leitfahigen  Musters  (B2,  5) 

45  hat;  und 
-  einem  AusgabeanschluB  (C)  verbunden 

mit  anderen  Enden  des  dritten  und  vier- 
ten  leitfahigen  Musters  (B1  ,  4;  B2,  5); 

dadurch  gekennzeichnet,  dal3 
50  das  erste  und  zweite  leitfahige  Muster  (A1  ;  A2) 

gekoppelt  sind  mit  der  Hauptleitung  (1)  in  einer 
konzentrierten  konstanten  Art,  urn  so  eine  er- 
wunschte  lose  Kopplung  zwischen  der  Haupt- 
leitung  (1)  und  dem  ersten  und  dem  zweiten 

55  leitfahigen  Muster  (A1,  A2)  zu  realisieren  und 
das  dritte  und  vierte  leitfahige  Muster  (B1,  4; 
B2,  5)  beide  Breiten  haben,  die  schmaler  sind 
als  die  Breite  der  Hauptleitung  (1). 

5 
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2.  Richtungskoppler  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dal3 
das  erste  und  zweite  leitfahige  Muster  (A1  ,  A2) 
so  plaziert  sind,  dal3  sie  in  kapazitiver  Kopp- 
lung  mit  der  Hauptleitung  (1)  stehen.  5 

3.  Richtungskoppler  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dal3 
das  erste  und  zweite  leitfahige  Muster  so  pla- 
ziert  ist,  dal3  sie  eine  Monitorleistung  an  dem  10 
AusgabeanschluB  (C)  erhalten. 

4.  Richtungskoppler  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dal3 
die  Widerstande  des  ersten  und  zweiten  Wi-  is 
derstandes  (R1,  2b;  R2,  3b)  so  bestimmt  sind, 
dal3  sie  das  Ausgabesignal  an  dem  Ausgabe- 
anschluB  (C)  stabilisieren. 

5.  Richtungskoppler  nach  Anspruch  1  ,  20 
dadurch  gekennzeichnet,  dal3 
die  Lange  des  vierten  leitfahigen  Musters  (B2, 
5)  im  wesentlichen  gleich  Null  ist. 

Revendications  25 

1.  Coupleur  directionnel  comprenant  : 
-  une  ligne  principale  (1)  formee  d'une  li- 

gne  a  microbande; 
-  un  premier  circuit  serie  comprenant  une  30 

premiere  configuration  conductrice  (A1) 
et  une  premiere  resistance  (R1  ,  2b)  mon- 
tees  en  serie,  ladite  premiere  resistance 
(R1  ,  2b)  possedant  une  extremite  raccor- 
dee  a  la  masse  (2e);  35 

-  un  second  circuit  serie  comprenant  une 
seconde  configuration  conductrice  (A2) 
et  une  seconde  resistance  (R2,  3b)  mon- 
tes  en  serie,  ladite  seconde  resistance 
(R2,  3b)  possedant  une  extremite  raccor-  40 
dee  a  la  masse  (3e),  ladite  premiere 
configuration  conductrice  (A1)  et  ladite 
seconde  configuration  conductrice  (A2) 
etant  couplees  a  ladite  ligne  principale 
(1)  et  ladite  premiere  configuration  45 
conductrice  (A1)  et  ladite  seconde  confi- 
guration  conductrice  (A2)  etant  separees 
d'une  distance  egale  a  Xg/4  ou  Xg  est  la 
longueur  d'onde  du  signal  fourni  a  ladite 
ligne  principale  (1);  so 

-  une  troisieme  configuration  conductrice 
(B1,  4)  possedant  une  extremite  raccor- 
dee  a  ladite  premiere  configuration 
conductrice  (A1); 

-  une  quatrieme  configuration  conductrice  55 
(B2,  5)  possedant  une  extremite  raccor- 
dee  a  ladite  seconde  configuration 
conductrice  (A2),  ladite  troisieme  confi- 

guration  conductrice  (B1,  4)  ayant  une 
longueur  differente  de  Xg/4  de  la  lon- 
gueur  de  ladite  quatrieme  configuration 
conductrice  (B2,  5);  et 

-  une  borne  de  sortie  (C)  raccordee  aux 
autres  extremites  desdites  troisieme  et 
quatrieme  configurations  conductrices 
(B1,  4;  B2,  5); 

coupleur  directionnel  caracterise  en  ce 
que  lesdites  premiere  et  seconde  configura- 
tions  conductrices  (A1;  A2)  sont  couplees  a 
ladite  ligne  principale  (1)  selon  un  mode 
constant  par  blocs  de  fagon  a  realiser  un  cou- 
plage  libre  desire  entre  ladite  ligne  principale 
(1)  et  ladite  premiere  ou  seconde  configuration 
conductrice  (A1,  A2)  et  en  ce  que  lesdites 
troisieme  et  quatrieme  configurations  conduc- 
trices  (B1,  4;  B2,  5)  ont  chacune  des  largeurs 
inferieures  a  la  largeur  de  ladite  ligne  principa- 
le  (1). 

2.  Coupleur  directionnel  selon  la  revendication  1, 
dans  lequel  lesdites  premiere  et  seconde 
configurations  conductrices  (A1,  A2)  sont  pla- 

25  cees  de  fagon  a  etre  en  couplage  capacitif 
avec  ladite  ligne  principale  (1). 

3.  Coupleur  directionnel  selon  la  revendication  1, 
dans  lequel  lesdites  premiere  et  seconde 
configurations  conductrices  sont  placees  de  fa- 
gon  a  obtenir  une  puissance  de  controle  a 
ladite  borne  de  sortie  (C). 

4.  Coupleur  directionnel  selon  la  revendication  1, 
dans  lequel  les  resistances  desdites  premiere 
et  seconde  resistances  (R1,  2b;  R2,  3b)  sont 
determinees  de  fagon  a  stabiliser  le  signal  de 
sortie  a  ladite  borne  de  sortie  (C). 

5.  Coupleur  directionnel  selon  la  revendication  1, 
dans  lequel  la  longueur  de  ladite  quatrieme 
configuration  conductrice  (B2,  5)  est  pratique- 
ment  egale  a  zero. 
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