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(54)  A  circuit  arrangement  for  the  transmission  of  an  RF  signal 

(57)  The  circuit  comprises  a  transmit  circuit  (10)  for 
the  production  of  the  RF  signal.  Furthermore  said 
arrangement  comprises  an  antenna  (24)  for  the  radiation 
of  the  RF  signal  and  an  impedance  matching  circuit  (22) 
placed  between  the  antenna  (24)  and  the  output  (20)  of 
the  transmit  circuit  (10).  A  battery  (24)  serves  for  the 
application  of  the  operating  or  power  voltage  between  a 

positive  operating  voltage  line  (12)  and  the  ground  line 
(1  6)  are  decoupled  from  the  battery  (24)  with  respect  to 
the  RF  signal  and  the  RF  signal  is  applied  by  the  output 
(20)  of  the  transmit  circuit  (1  0)  to  the  positive  terminal  of 
the  battery  (24)  so  that  the  part  connected  with  such  ter- 
minal  of  the  battery  (24)  constitutes  the  antenna. 
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Description 

The  invention  relates  to  a  circuit  arrangement  for  the 
transmission  of  an  RF  signal  comprising  a  transmit  circuit 
for  the  production  of  the  RF  signal,  an  antenna  for  the  s 
radiation  of  the  RF  signal,  an  impedance  matching  circuit 
arranged  between  the  antenna  and  the  output  of  the 
transmit  circuit  and  a  battery  for  the  application  of  the 
operating  voltage  between  a  positive  operating  voltage 
line  and  a  ground  line.  n 

The  amount  of  electrical  power  or  water  used  by  pri- 
vate  or  industrial  customers  has  so  far  been  determined 
by  reading  meters  on  the  premises.  In  this  respect  it  is 
necessary  for  the  persons  employed  for  this  purpose  to 
go  to  the  premisses  where  the  respective  meter  is  n 
installed,  to  note  down  the  readings  and  then  to  pass 
them  to  a  central  office  for  processing.  Attempts  are  now 
being  made  to  use  a  transmit  module  to  transmit  the 
readings  for  the  electricity  or  water  consumed  by  means 
of  a  RF  signal  containing  the  respective  readings.  The  2t 
RF  signal  may  for  example  be  received  with  the  aid  of 
receiving  systems  in  vehicles,  which  drive  past  the  build- 
ings  wherein  the  respective  meters  are  installed.  Taking 
the  readings  will  then  no  longer  involve  personal  attend- 
ance  and  inspection  of  the  meters.  21 

However  radio  modules  to  be  installed  on  the  meter 
have  to  meet  stiff  requirements.  More  particularly  such 
a  module  must  be  small  in  size  and  cheap  for  it  to  be  able 
to  be  mounted  in  or  on  the  meter  without  an  excessive 
amount  of  space  being  required.  3< 

One  object  of  the  invention  is  to  provide  a  circuit  of 
the  type  initially  mentioned  such  that  it  can  be  mounted 
with  only  a  small  space  requirement  on  an  electricity  or 
water  meter  while  at  the  same  time  not  entailing  high 
manufacturing  costs.  3; 

This  object  is  to  be  fulfilled  in  a  circuit  arrangement 
of  this  type  as  specified  above,  since  the  positive  oper- 
ating  voltage  line  and  the  ground  line  are  decoupled  from 
the  battery  with  respect  to  the  RF  signal  and  the  RF  sig- 
nal  from  the  output  of  the  transmit  circuit  is  applied  to  a  4t 
terminal  of  the  battery  so  that  the  part  of  the  battery  con- 
nected  with  this  terminal  constitutes  the  antenna. 

A  particular  reason  for  its  being  possible  for  the  cir- 
cuit  arrangement  in  accordance  with  the  invention  to  be 
produced  in  a  particularly  space  saving  and  cheap  form  4t 
is  that  it  does  not  require  any  antenna  of  its  own,  but 
rather  utilizes  as  an  antenna  those  metal  parts,  which  in 
batteries  currently  available  are  connected  with  a  termi- 
nal  of  the  battery.  There  is  also  a  saving  as  regards  costs 
for  a  separate  antenna.  st 

One  embodiment  of  the  invention  will  now  be 
described  with  reference  to  the  drawings  in  more  detail. 

Figure  1  is  a  circuit  diagram  of  the  circuit  arrange- 
ment  in  accordance  with  the  invention.  5i 

Figure  2  is  a  diagrammatic  representation  of  one 

The  circuit  arrangement  depicted  in  figure  1  com- 
prises  a  transmit  circuit  10  with  an  operating  voltage  or 
power  connection  1  4  itself  connected  with  an  operating 
voltage  or  power  line  1  2  and  a  ground  connection  1  8  con- 
nected  a  ground  line  16. 

An  RF  signal  produced  by  the  transmit  circuit  10  is 
supplied  at  an  output  20  and  to  an  impedance  matching 
circuit  22,  which  comprises  two  variable  capacitors  C1 
and  C2  and  a  coil  L1  .  The  impedance  matching  circuit 
22  has  the  form  of  a  p  element,  in  which  the  capacitors 
C1  and  C2  are  at  one  end  connected  with  ground, 
whereas  the  other  ends  are  connected  together  by  the 
coil  L1  .  The  one  end  of  the  coil  L1  is  in  this  case  con- 
nected  with  the  output  20  of  the  transmit  circuit  10,  and 
the  other  end  of  the  coil  L1  is  connected  with  the  output 
of  the  impedance  matching  circuit  22.  The  coil  12  trans- 
fers  the  output  signal  of  the  impedance  matching  circuit 
22  to  the  metallic  outer  casing  of  a  battery  24,  whose 
internal  pole  is  connected  via  a  coil  L3  with  the  ground 
line  16.  In  the  illustrated  working  embodiment  of  figure  1 
the  external  casing  of  the  battery  24  constitutes  the  pos- 
itive  terminal,  but  however  it  is  also  possible  to  utilize  a 
battery  whose  external  casing  constitutes  the  negative 
terminal.  The  positive  terminal  of  the  battery  24  is  con- 
nected  via  a  coil  L4  with  the  operating  voltage  or  power 
line  1  2  so  that  the  positive  operating  or  power  voltage 
may  be  applied  to  the  terminal  14  of  the  transmit  circuit 
10.  Between  the  positive  operating  voltage  line  12  and 
the  ground  line  16  a  further  capacitor  C3  is  arranged. 

In  the  case  of  the  employment  of  a  currently  used 
type  of  battery,  as  for  instance  a  lithium  battery,  as  the 
battery  24  the  positive  terminal  will  act  as  an  antenna, 
and  the  coil  12  will  function  as  an  antenna  extension  coil. 
The  coil  12  is  so  dimensioned  with  that  the  RF  signal 
may  be  supplied  to  the  positive  terminal  of  the  battery 
24.  On  the  other  hand  the  coil  L4  is  of  such  a  size  that  it 
functions  as  a  blocking  element  for  the  RF  oscillation, 
which  is  supplied  to  the  positive  terminal  of  the  battery 
24.  The  coil  L4  consequently  only  transmits  the  positive 
operating  voltage  to  the  operating  voltage  line  12, 
whereas  the  RF  signal  is  radiated  by  the  battery  24  acting 
as  an  antenna.  The  capacitor  C3  has  the  purpose  of  con- 
ducting  away  to  ground  the  RF  fractions,  with  which  the 
operating  voltage  at  the  operating  voltage  or  power  line 
1  2  might  be  modulated.  In  order  for  the  battery  to  actually 
operate  as  an  antenna,  the  negative  terminal  is  decou- 
pled  from  the  ground  line  by  the  coil  L3  so  that  an  RF 
signal  transmitted  to  the  battery  24  may  not  be  con- 
ducted  away  to  ground. 

By  means  of  a  suitable  adjustment  of  the  capacitors 
C1  and  C2  and  the  select  of  a  suitable  size  of  the  coil  L1  , 
it  is  possible  to  arrive  at  an  impedance  match,  which  has 
the  consequence  that  the  RF  signal  provided  at  the  out- 
put  20  of  the  transmit  circuit  10  is  transmitted  with  a  high 
efficiency  to  the  positive  terminal  of  the  battery  24. 

In  practice  it  has  been  seen  the  in  the  case  of  the 
use  of  a  lithium  battery,  whose  outer  casing  is  the  plus 
pole,  for  the  intended  purpose  the  battery  is  suitable  as 
an  antenna.  However  a  battery  will  also  radiate  in  a  sat- 

is  a  circuit  diagram  of  the  circuit  arrange- 
ment  in  accordance  with  the  invention.  ss 
is  a  diagrammatic  representation  of  one 
possible  application  of  the  circuit  in  accord- 
ance  with  the  invention  in  connection  with 
an  electricity  or  water  meter. 
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isfactory  manner,  if  its  external  casing  is  connected  with 
the  minus  pole. 

Figure  2  diagrammatically  indicates  how  the  circuit 
arrangement  to  be  described  here  may  be  designed  in 
an  advantageous  manner  and  how  it  can  be  connected 
with  a  water  meter.  In  this  case  the  transmit  circuit  1  0 
and  all  other  components  of  the  circuit  arrangement  of 
figure  1  with  the  exception  of  the  battery  24  are  in  one 
block  26  on  a  printed  circuit  board  28  composed  of  three 
layers,  that  is  to  say  an  upper  conductor  board  layer  30, 
a  middle  conductor  board  layer  32  and  a  lower  conductor 
board  layer  34.  In  a  first  embodiment,  which  is  repre- 
sented  in  figure  2,  conductive  paths  are  formed  on  the 
basis  of  the  upper  conductor  layer  30,  which  produce  the 
desired  circuit  connections  between  the  components  of 
the  circuit.  The  middle  conductor  board  layer  32  in  this 
case  constitutes  the  ground  line  1  6  and  on  the  lower  con- 
ductor  board  layer  34  conductive  paths  are  also  formed, 
which  may  produce  circuit  connections  between  the 
components.  In  a  conventional  fashion  the  through  hole 
connections  between  the  conductive  paths  of  the  upper 
conductor  layer  30  and  the  lower  conductor  layer  34  are 
produced,  such  through  hole  connections  not  being  con- 
nected  with  the  conductor  layer  32.  The  conductor  layer 
32,  which  acts  as  an  electrical  counter-weight  to  the 
antenna  constituted  by  the  battery  24,  is  recessed  in  the 
part  underneath  the  battery  since  it  would  otherwise 
interfere  with  the  counter-weight  function. 

In  a  further  embodiment,  which  is  not  illustrated  in 
figure  2,  the  middle  conductor  layer  32  is  employed  as  a 
ground  line.  In  this  case  as  well  the  layer  34  underneath 
the  battery  24  is  removed  so  that  it  can  perform  its  func- 
tion  as  a  counter-weight  to  the  antenna. 

The  printed  circuit  board  28  is  located  together  with 
the  components  mounted  on  it  in  a  housing  36  of  plastic, 
which  is  metallized  on  the  internal  and  external  surfaces 
38  and  40. 

The  housing  36  is  placed  in  position  with  the  aid  of 
attachment  means  (not  illustrated)  on  the  metallic  hous- 
ing  42  of  a  water  meter  44,  which  is  only  indicated  dia- 
grammatically  in  figure  2.  It  is  standard  practice  for  the 
conduction  layer  32  or  34,  which  is  connected  with  the 
ground  line,  to  be  connected  with  the  housing  42  of  the 
water  meter,  because  there  is  then  optimum  efficiency 
as  regards  radiation  in  the  RF  signal.  However  in  cases 
where  such  a  galvanic  coupling  is  not  possible,  it  is  pos- 
sible  to  produce  a  satisfactory  capacitive  coupling 
between  the  conductor  layer  of  the  printed  circuit  board 
28  and  the  housing  38  consisting  of  metal,  this  also  being 
something  responsible  for  an  improvement  in  the  electri- 
cal  counter-weight  as  regards  the  antenna  constituted 
by  the  battery  24. 

Claims 

1  .  A  circuit  arrangement  for  the  transmission  of  an  RF 
signal  comprising  a  transmit  circuit  (10)  for  the  pro- 
duction  of  the  RF  signal,  an  antenna  (24)  for  the  radi- 
ation  of  the  RF  signal,  an  impedance  matching 

circuit  (22)  arranged  between  the  antenna  (24)  and 
the  output  (20)  of  the  transmit  circuit  (10)  and  a  bat- 
tery  (24)  for  the  application  of  the  operating  voltage 
between  a  positive  operating  voltage  line  (12)  and  a 

5  ground  line  (16),  characterized  in  that  the  positive 
operating  voltage  line  (12)  and  the  ground  line  (16) 
are  decoupled  from  the  battery  (24)  with  respect  to 
the  RF  signal  and  the  RF  signal  from  the  output  (20) 
of  the  transmit  circuit  (10)  is  applied  to  a  terminal  of 

w  the  battery  (24)  so  that  the  part  of  the  battery  (24) 
connected  with  this  terminal  constitutes  the 
antenna. 

2.  The  circuit  arrangement  as  claimed  in  claim  1  ,  char- 
15  acterized  in  that  the  application  of  the  RF  signal  to 

the  terminal  of  the  battery  (24)  is  performed  via  an 
antenna  extension  coil  (22). 

3.  The  circuit  arrangement  as  claimed  in  claim  1  or  in 
20  claim  2,  characterized  in  that  the  RF  signal  is  applied 

to  the  terminal  of  the  battery  (24)  connected  with  the 
external  casing  of  the  battery. 

4.  The  circuit  arrangement  as  claimed  in  claim  1  ,  in 
25  claim  2  or  in  claim  3,  characterized  in  that  the  trans- 

mit  circuit  (10),  the  impedance  matching  circuit  (22) 
and  the  battery  (24)  are  mounted  on  a  printed  circuit 
board  (28)  having  an  upper  and  a  lower  conductor 
layer  (30  and  34)  with  conductive  paths  and  a  middle 

30  conductor  layer  (32)  galvanically  separated  there- 
from  and  in  that  the  ground  line  (16)  is  connected 
with  the  middle  conductor  layer  (32)  and  constitutes 
an  electrical  counter-weight  to  the  antenna  formed 
by  the  battery  (24). 

35 
5.  The  circuit  arrangement  as  claimed  in  claim  1  ,  in 

claim  2  or  in  claim  3,  characterized  in  that  the  trans- 
mit  circuit  (10),  the  impedance  matching  circuit  (22) 
and  the  battery  (24)  are  mounted  on  a  printed  circuit 

40  board  (28)  having  an  upper  and  a  middle  layer  con- 
ductor  layer  (30  and  32)  with  conductive  paths  and 
a  lower  conductor  layer  (32)  galvanically  separated 
therefrom  and  in  that  the  ground  line  (16)  is  con- 
nected  with  the  lower  conductor  layer  (34)  and  con- 

45  stitutes  an  electrical  counter-weight  to  the  antenna 
formed  by  the  battery  (24). 

6.  The  circuit  arrangement  as  claimed  in  claim  4  or  in 
claim  5,  characterized  in  that  the  conductor  layer 

so  (32;  34)  connected  with  the  ground  line  (16)  is  gal- 
vanically  connected  with  the  housing  (42)  of  the 
electricity  or  water  meter  (44). 

7.  The  use  of  the  circuit  arrangement  as  claimed  in 
55  claim  4  or  in  claim  5  in  the  case  of  an  electricity  or 

water  meter  (44)  with  a  metallic  housing  (42),  the  RF 
signal  to  be  transmitted  containing  data  on  readings 
taken  from  the  electricity  or  water  meter  (44),  char- 
acterized  in  that  the  circuit  arrangement  is  accom- 

3 
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modated  in  a  plastic  housing  (36)  internally  and 
externally  metallized  in  order  to  produce  a  capacitive 
coupling  between  the  ground-connected  conductor 
layer  (32;  34)  and  the  housing  (38)  of  the  electricity 
or  water  meter  (44).  5 
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