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SPECIFICATION  NO.  BR  1654 
 

VHF  BAND  III  REPEATER  BASED  RADIO 
 

ELECTRONIC TOKEN  BLOCK  SYSTEM 
 
 
 
 
 
 
FOREWORD 
 
T h i s  s p e c i f i c a t i o n  i s  i s s u e d  b y  t h e  D i r e c t o r  o f  S  &  T  E n g i n e e r i n g ,  
B r i t i s h  R a i l ,  M a t e r i a l s  M a n a g e m e n t  G r o u p ,  R o o m  1 1 0 3  R a i l  H o u s e ,  
G r e s t y  R o a d ,  C r e w e ,  C W 2  6 E A ;  f r o m  w h o m  f u r t h e r  c o p i e s  m a y  b e  
o b t a i n e d .  
 
This specif icat ion has been prepared by the Director of S. & T.  Engineering to  
whom al l  technical queries should be referred. 
 
Address   : Director of S. & T. Engineering, 
 British Railways Board, 
 Departure Side Offices, 
 Platform 1, 
 Paddington Station, 
 London W2 1FT 
 
 01-922-6593 BT 
 00-26593 BR 
 
Where the Tenderer is unable to comply with sect ions of this Specif icat ion, 
ful l  detai ls must be given, quot ing the relevant paragraph number(s).  
 
A unit  pr ice for al l  i tems requested in the Schedule must be provided. 
 
 
 
COPYRIGHT 
This is a proprietary specif icat ion of the Director of S. & T.  Engineering, 
Bri t ish Rai lways Board.   The specif icat ion ( including the data and information 
relat ing thereto is not to be used, disseminated, reproduced, copied or 
adapted,  ei ther  in whole or in part,  without the express wri t ten approval of 
the Engineer at the above address. 
 
 

© Bri t ish Rai lways Board 1986 
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1. REFERENCES 
 

 

Bri t ish Rai lways Specif icat ion  967 - Rai lway Signal l ing apparatus - 
environmental condit ions. 

  
Bri t ish Rai lways Specif icat ion  1609 - National Radio Network - 

Band II I .    Overlay System. 
  
Bri t ish Rai lways Specif icat ion  1851  - Band I I I  RETB equipment. 
  
Bri t ish Rai lways Specif icat ion  1894 - Radio Aerial  System - 

including Towers and Masts 
  
Rai lway Industr ies Associat ion 
Specif icat ion BRB/RIA 13 

General Specif icat ion for 
Electronic Equipment 

  
Dept of Trade & Industry (D.T.I)  
Specif icat ion  MPT 1317 

The code of pract ice for 
transmission of data over 1 and PMR. 

  
 MPT 1323 Angle modulated radio equipment for 

use  at base and mobi le stat ions in 
the PMR service operat ing in 
the band 174-225 Mhz 

  
 MPT 1327 Common Signal l ing protocol for land 

PMR operators in the band 174-225 
Mhz 

  
 MPT 1401 Radio Regulatory Specif icat ion for 

analogue and digi tal   pr ivate f ixed  
radio relay equipment operat ing in 
the band 12750  13250 Mhz. 

  
Bri t ish Standards 4200 - Guide on the rel iabi l i ty of electronic 

equipment and part used therein. 
  
 6301 - Safety requirements for apparatus for 

connect ion to the Bri t ish Telecom  
network.  

  
 6305 - General requirements for apparatus for 

connect ion to the Bri t ish Telecom  
publ ic switched network. 

  
 9000 -  General requirements for electronic 

 components or assessed qual i ty.  
  
Post Off ice Technical -   
  Guide No.  25   

Transmission design requirements for 
the  connect ion  of pr ivately owned 
and maintained equipment to Bri t ish  
Telecom circuits.  

  
Post Off ice Technical -  
  Guide No.  26  

Requirements for the electr ical   
protect ion of Bri t ish Telecom  
maintained plant from privately  
suppl ied and maintained apparatus. 
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Where this specif icat ion requires reference to Bri t ish Standards, BR & RIA 
specif icat ions, EIA recommendations and D.T.I .  specif icat ions the latest issue 
and amendments shal l  apply, unless special ly stated.  Where confliction exists  
between any of the above specif icat ions or standards the more str ingent 
condit ion is deemed to apply. 
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2. SCOPE 
  
 This  specif icat ion  describes  the  general requirements of the radio and 

associated equipment to be employed on Bri t ish Rai l  Repeater Based 
Band I I I  Radio Electronic Token Block Systems. 
 

 2.1 The specif icat ion detai ls the operat ing pr inciples, the equipment 
requirements and quanti t ies for the scheme, and such other  

 information so as to enable the manufacturer to supply equipment 
which  wi l l   sat isfactor i ly  ful f i l   the  operat ional  requirements  of  the 
Radio Electronic Token Block System. 

 
 2.2  This  Specif icat ion def ines which parts of the equipment are to be 

suppl ied by the Manufacturer and which are to be provided by BR.  I t  
def ines the information to be provided between BR and the 
Manufacturer.  

 
 2.3 This Specif icat ion def ines how the equipment is to be divided up 

into modules, how they are to be connected and the interfacing 
between them. 

  
 2.4 This  Specif icat ion  def ines  which  parameters  have  been given def ini te 

values and which ones are to be def ined by Agreement between BR and 
the Manufacturer.  

  
 2.5 This Specif icat ion lays down the procedures to be carr ied out during 

ful f i lment of the Contract and the Test ing for Type Approval and 
Inspect ion. 
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3. GENERAL SYSTEM DESCRIPTION 
  
 In order for a rai lway train or engineers'  rai l  mounted equipment to 

proceed safely along a sect ion of track without the r isk of col l is ion,  
various 's ignal l ing'  methods are employed. One of them being the 'Single 
Line Key Token' system, where possession of the only Token for a section of 
track enables the holder sole access to that track. 

  
 This requires ' token instruments'  at each end of the sect ion and l inks 

between them in order to form an ' inter lock'  which prevents false issuing 
of tokens. 

  
 A modern development of this pr inciple is Radio Electronic Token Block 

(RETB). 
  
 An RETB scheme has a Sol id State Inter locking (SSI),  which is processor 

based, central ly located in a Signalbox and operated by a signalman.   This 
controls  the  issue  of  tokens, in the form of secure data telegrams, to 
trains  via  a  chain  of  f ixed  radio stat ions, these being l inked to each  
other  by cross-channel repeaters. The l ink between the Signalman/SSI and 
f ixed stat ions wi l l  be by ei ther:-  

  
 ( i )   A f ixed mobi le located at the Signalbox, or 

( i i )   A 4 wire landl ine to one of the f ixed stat ions, or 
( i i i )   A 4 wire landl ine to a remote mobi le and 
( iv)  D ia l -up  land l ine  to  a  f i xed  mob i le  l i nk ing  in to  the  cha in  o f  
 f ixed stat ions. 

 
 The system shal l  carry not only R.E.T.B. data telegrams but also speech 

between  al l   users,  ( i .e. ,  Signalman to/from mobi le, mobi le to mobi le) and 
data for other purpoes ,   e.g.,   Fr inge Signalboxes, Level  Crossings,  point 
control ,  f ixed stat ion test ing and alarms. 

  
 The mobi les (to B.R. Specif icat ion 1609) wi l l  be mounted in various types 

of locomotive, mult iple unit ,  rai l  and road engineers'  vehicles. 
  
 The mobi le wi l l  be coupled to an RETB Token Cab Display Unit  (CDU). 
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4. System Operat ion and Faci l i t ies 
 
 4.1 This sect ion describes how cal ls wi l l  be progressed through the 

f ixed system the layout of which is shown in Drawing T4524.  Detai ls 
of control  telegrams are given in BR Specif icat ion 1609.     I t  should 
be noted that al l  cal ls wi l l  operate in the simplex mode. 

   
 4.2 Channel Select ion 
   
  The mobi le user wi l l  select the appropriate B.R. channel number  

(between 100-199) which wi l l  cause RQR telegrams to be sent to the 
relevant f ixed stat ion.     On receipt of the RQR telegram the f ixed  
stat ion shal l  check the incoming  SYS No.  and i f  val id respond with 
the ACK telegram, this wi l l  open the mobi le loudspeaker and enable 
the transmission of speech and data.  

   
  The mobi le user wi l l  then be able to hear al l  the traff ic on the 

system. 
   
  This faci l i ty is avai lable on al l  f ixed stat ions. 
   
 4.3 Mobi le to Signalman Cal l  Sequence for Speech 
   
  When the mobi le user keys his microphone a 'PTT'* telegram wil l  be 

sent to the f ixed stat ion network.    Upon successful  receipt of the 
'PTT' telegram, the  fixed  station  concerned  will go into talkthrough 
and a 'refresher timer'  will  start.    At  the same time a 'Super Audio 
Tone (SAT)'  burst,  in the range 3.5kHz to 3.9kHz wi l l  be generated 
at the f ixed stat ion. 

   
  This transmission from the f ixed stat ion wi l l  be received at 

adjacent repeater stat ions.   The repeater stat ions wi l l  detect this 
SAT and on doing so, shal l  immediately key the co-si ted transmitter 
which again wi l l  broadcast an SAT burst.  

   
  The SAT wi l l  be f i l tered off  and regenerated in each repeater.  
   
  The  next f ixed stat ion wi l l  detect the Super Audio  Tone and repeat 

the sequence by going into talkthrough and sending an SAT burst.  
   
  This sequence of operat ion wi l l  be repeated throughout the chain.   

Thus the whole scheme wi l l  be transmitt ing the audio from the 
mobi le. 

   
  The signal then reaches the local f ixed stat ion which works to the 

Signalman's mobi le, or to a f ixed stat ion or f ixed mobi le connected  
by landl ine to the Signalman's panel.  

   
*A PTT telegram is a MPT1327 Cal l  Maintenance 000 telegram. 
   
  In  the  case  of  a  landl ine connected f ixed stat ion, or mobi le, the 

opening of the squelch wi l l  cause a cont inuous out of speech band 
tone ( i .e. within the range 2.7kHz - 3.0kHz)  to indicate this  
condit ion  at  the  Signal box.   As long as the f i rst  f ixed stat ion  
( i .e.  that keyed by the PTT telegram) squelch is open i t  wi l l  remain 

 
 

  
in talkthrough generat ing bursts of Super Audio Tone at intervals 
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 governed by the refresher t imer.  Fol lowing repeaters and f ixed 
stat ions wi l l  regenerate their  SAT on detect ion of the incoming  
SAT. Fai lure to receive the SAT in the expected t ime wi l l  cause the 
transmitter to be dekeyed. 

   
  On drop out of the squelch in the f i rst  f ixed stat ion the  

transmitter wi l l  stay keyed for a specif ied t ime, to al low for  
mobi le f lut ter.    Subsequent repeaters and f ixed stat ions wi l l  dekey 
immediately their  squelch closes;    and wi l l  not rekey unt i l  the next 
burst of SAT is received. 

   
 4.4 Signalman to Mobi le Cal l  Sequence for Speech 
   
  The Signalman can cal l  any train on the system direct ly by speech.
   
  The cal ls wi l l  be made by one of the fol lowing methods:- 
   

4.4.1 
 
Via a f ixed mobi le at the Signal Box into  
the  f ixed  stat ion  chain.  This f ixed mobi le 
wi l l  send an PTT telegram and access i ts 
appropriate  f ixed  stat ion, as described for 
the mobi le previously (see part 4.3).  

    
  4.4.2 I f  the signal box is  remote to the area i t  

controls then a 4 wire landl ine to a f ixed 
stat ion or mobi le wi l l  be used.   Keying of 
the f ixed stat ion or mobi le wi l l  be by an 
out of band (within the range 2.7kHz - 
3.0kHz) tone.  In some circumstances the 
f ixed stat ion may be adjacent to the signal 
box, however the same landl ine faci l i t ies 
shal l  apply, for spares compatabi l i ty 
reasons, d.c. control  shal l  not be  
permitted. 

    
 4.5 In the event of the Signalman's mobi le or 4 wire circuit  to the  

f ixed stat ion fai l ing, al ternat ive access wi l l  be gained by the use  
of B.T. (or B.R. E.T.D.) dial  up circuits (2 wire).    These wi l l   
connect to a f ixed mobi le radio, which wi l l  use an PTT message to 
access the appropriate f ixed stat ion when keyed. Both squelch and 
keying  signals  wi l l   be conveyed over the 2 wire circuit  using out 
of speech band tones (within the range 2.7kHz - 3.0kHz).  This 
mobi le wi l l  operate in simplex. 

 4.6 Mobi le to Mobi le Speech 

  4.6.1  This wi l l  operate in exact ly the same way 
as the Mobi le-to Signalman circuit .  

  4.6.2 The complete radio system is in talkthrough and therefore al l  
cal ls wi l l  be heard by al l  units.  

4.7  Exchange of Tokens 

  Exchange of tokens is commenced by verbal messages, fol lowed by actual 
exchange of data telegrams. 
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 Data messages are 1200 Bits per Second F.F.S.K.,  in accordance with 
MPT 1317. 

  
 The  i n i t i a l  da ta  message  i s  sen t  f r om  the  So l i d  S ta te  I n t e r l ock i ng   

(SS I ) .    I t  r equ i r es  a  sque l ch  s i gna l  ( f r om  the  S igna lman ' s  r ad io  
i n t e r f ace )  t o  ensu re  t he  sys tem i s  f r ee ,  t hen  i n i t i a t es  a  key  
i ns t r uc t i on  t o  t he  r ad io   i n t e r f ace .   Th i s  key  i ns t r uc t i on  w i l l  cause   
an   PTT   t e l eg ram  ( i f  r ad i o  f i t t ed )   o r  key  s i gna l  t o  l i ne  ( i f  a  4  w i r e  
connec t i on )  t o  be  sen t ,  a f t e r  wh i ch  t he  t r ansm i t  c l ock  (TX  CLK)  w i l l  
be  sen t  t o  t he  SS I  i n t e r f ace .    The  SS I  w i l l  now  ou tpu t  da ta  t o  a l l   
mob i l es .    On  rece ip t  o f  t h i s  t e l eg ram the  app rop r i a t e  mob i l e  w i l l   
respond wi th  a data handshake and fo l lowing the handshake the SSI  wi l l  
t r ansm i t  t he  t oken .  

  
 The t iming diagrams are given in Appendix A & B.   The SSI interface is 

t o  d raw ing  No .  ELS-A1 -3311  i s sue  D  da ted  15 /8 /84 .  
  
 The  recovery  o f  the  token f rom the  t ra in  cons is ts  o f  a  da ta  handshake 

on ly ,  aga in  o r ig ina ted  by  the  SSI .  
  
 I f  no  response  i s  rece ived  f rom the  t ra in  the  SSI  w i l l  make  5  a t tempts  

t o  t r ansm i t  a  t oken .  
  
4.8 F r i nge  S igna l  Boxes ,  Leve l  C ross i ng  Mon i t o r i ng ,  Po in t  Con t ro l ,  e t c .  

(Anc i l l a r y  da ta ,  see  pa r t  5 . 4 .2 . ) .  
  
 4.8.1 Data exchange for control  of fr inge signal l ing information, 

monitor ing of  level  crossing  alarms and point control  is not 
necessari ly preceded by speech, the f i rst  message may be 
in i t ia ted  by  e i ther  end .   Data  i s  600  b i ts  per  second (FSK)  
with tone frequencies of 1060Hz and 1260Hz. 

   
 4.8.2 The radio interface is at audio with squelch and key condit ions 

on separate l ines. 
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5. SYSTEM DETAIL 
  
  

5
.
1
.
1 

This sect ion contains the fol lowing detai led Specif icat ions:- 

   
  System Timing. 

Fixed Stat ions, Fixed Mobi les, Cross Channel Repeaters. 
Interfaces. 
Signalman's Control  Panel.  
Telephone. 
Alarms. 
Data and Tones present on system and f i l ter ing requirements. 
Levels of Signals present on system. 

   
 
 

 
5
.
1
.
2
. 

Al l  mobi le and portable radios requested within the schedule 
must conform to BR Specif icat ion 1609. 

   
 5.2. Timing 
  
  Al l  t imings quoted shal l  be to an accuracy of+5%.  The l imits 

indicated  below  are  to  be  techmician adjustable in the f ield. 
   
  5.2.1. Refresher Timer 
    
   Al l  f ixed stat ions shal l  be f i t ted with this t imer. 
    
   When an PTT telegram is decoded by the receiver,  the Refresher 

Timer is reset,  and  a  burst  of  SAT  is  transmitted by the f ixed 
stat ion.   The Refresher Timer shal l  be set at 5 seconds, but 
capable of variat ion between 2 and 10 seconds, and wi l l  key the 
SAT generator at  5 seconds intervals unt i l  the receiver squelch 
is closed (see part 5.2.3.).  

    
  5.2.2. SAT Timer 
    
   The Super Audio Tone Burst Timer shal l  be f i t ted to al l  f ixed 

stat ions and repeaters.  The SAT t imer shal l  be set to give 
100ms Bursts of SAT (see part 5.7) but shal l  be capable of 
variat ion between 30ms & 300ms. 

    
   The SAT shal l  be detected within a minimum of 20ms and a 

maximum of 30ms at al l  f ixed stat ions and repeaters. 
    
  5.2.3 Anti-Flutter Timer 
    
   Should the Mobi le which sent the PTT telegram drop out due to 

signal f lut ter,   the  f ixed  stat ion  that  acknowledged  i t   shal l  
be capable of holding i t 's transmitter key l ine up for 20ms, the 
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receiver squelch shutt ing as normal,  to prevent rebroadcast of 
white noise.   The t imer is to be variable between 5ms and 
50ms.   This t imer shal l  not delay the r ise t ime of the 
transmitter.    Non receipt of an PTT telegram wil l  inhibi t  the  
Anti-Flutter Timer. 

 

 

  5.2.4 Self  Test Timer 
    
   A Self  Test Timer shal l  be included in the Signal Box Control  

Equ ipment  wh ich  w i l l  i n i t ia te  ind iv idua l  tes t ing  o f  a l l  f i xed  
stat ions. This sequence shal l  happen every 60 minutes, i f  the 
system  is  free,  or at f i rst  avai lable free period thereafter.     
The t imer shal l  be variable between 15 to 150 minutes. 

    
  5.2.5 Al l  5 types of f ixed equipment detai led in 5.3.1 shall adhere 

to the fol lowing t iming specif icat ions:- 
    
   Receiver Squelch opening 10ms maximum. 

Transmitter r ise t ime of 10ms maximum 
Receiver Squelch close t ime of 10ms maximum 
Transmitter fal l  t ime of 10ms maximum (after removal of key 
condit ion).  

    
  5.2.6. Repeater Turn Round Time 
    
   The t ime taken for a repeater to reverse i ts direct ion of 

working shal l  not exceed 70ms.  i .e. ,  the t ime for the receiver 
squelch to close, the transmitter to dekey, the second receiver 
squelch to open and i ts associated transmitter to key. 

    
  5.2.7. Aerial  Change Over Relays 
    
   These where f i t ted shal l  operate within 10ms. 
    
 5.3 Fixed Radio Equipment 
    
  5.3.1 The f ixed radio network wi l l  be made up of radio equipment 

having the fol lowing faci l i t ies:-  
    
   

5
.
3
.
1
.
1
. 

Fixed Stat ion without landl ine interface.   Talkthrough 
operat ion keyed by receipt of Super Audible Tone or PTT 
telegram.   The f ixed stat ion wi l l  respond to an PTT RQR 
telegram with an ACK telegram including the or iginat ing 
mobi le ident i ty (BR Specif icat ion 1609).   25W R.F. 
transmitter  output,   internal  duplexer f i t ted, but capable 
of two aerial  working  

    
   

5
.
3

Fixed Stat ion with 4 wire landl ine  interface.    Talkthrough 
operat ion keyed by receipt of Super Audible Tone or PTT 
telegram.  Transmitter keyed by out of band tone on 
landl ine.  Receiver squelch operat ion signal led on landl ine 
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.
1
.
2
. 

by out of band tone.  The f ixed stat ion wi l l  respond to an 
RQR telegram with an ACK telegram including the 
or iginat ing mobi le ident i ty (BR Specif icat ion 1609).25W 
R.F.  output,   internal  duplexer  f i t ted, but capable of two 
aerial  working. 

     
   

5
.
3
.
1
.
3
. 

Cross Channel Repeater.    Made up of two ident ical f ixed 
stat ions operat ing on mobi le frequencies.   No landl ine 
interface. 
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   On detect ion of SAT each receiver shal l  key the co-si ted 
transmitter and inhibi t  keying of i ts own transmitter.    To 
be f i t ted with aerial  changeover relays,  One aerial  socket 
on each f ixed stat ion.  25W R.F. outputs. 

    
   

5
.
3
.
1
.
4
. 

Fixed mobi le with 2 wire dial  up landl ine.  Simplex working 
Transmitter keyed by out of speech  band tone(i .e. within 
the range 2.7kHz - 3.0kHz) on landl ine. Receiver squelch 
operat ion signal led on landl ine by out of band tone.  25W 
R.F. output.  

    
   

5
.
3
.
1
.
5
. 

Fixed Mobi le for signal box use, up to 15m of local  
cabl ing.  Simplex working.  Transmitter keyed by various 
signalbox funct ions.  Receiver squelch operat ion output to 
the Signalbox radio interface.  25W R.F. output.  

    
  5.3.2 On f ixed stat ions type 1 & 2, only the f ixed stat ion receiving 

the PTT telegram from the mobi le wi l l  enable i ts Refresher 
Timer.  Al l  other f ixed stat ions wi l l  detect and regenerate  the 
SAT. The same f ixed stat ion wi l l  output a burst of SAT as 
previously described and shal l  enable i ts own Anti-Flutter 
Timer. 

    
   Absence of an PTT telegram on an incoming signal wi l l  inhibi t  

the Refresher and Anti-Flutter Timers. 
    
  5.3.3 Each  f ixed  stat ion  shal l   be f i t ted with channel select ion 

switches to select the 255 channels def ined in Appendix C. 
    
  5.3.4 Fixed stat ion equipment must operate in an environment as 

specif ied  in  Bri t ish  Rai l   Specif icat ion  No. 967 Category D, 
un less a re laxat ion to  Category B is  g iven in  the Schedule.  

    
  5.3.5 The equipment shal l  incorporate a f loat charged battery unit  as 

detai led in 5.3.13 and be capable of operat ion from one of the 
power suppl ies as specif ied in Part 5.10 and detai led in the 
Schedule. 

    
  5.3.6 The equipment shal l  operate in the VHF Band III and conform 

to Department of Trade and Industry Specif icat ion MPT 1323. 
    
  5.3.7 Sol id state circuitry techniques shal l  be used throughout,  with 

the exception of certain switching funct ions, which may be 
relay control led. 

    
  5.3.8. Al l  f ixed stat ions shal l  be of one type, including l ine 

terminat ing units,  and be ident ical in operat ion so that they 

Uncontrolled When Printed 

Full document details: RSSB BR1654 Iss 2 1986

http://www.avadocuments.com/doc/rssb-br1654-iss-2-1986
http://www.avadocuments.com/doc/rssb-br1654-iss-2-1986


 

Issue 2.1, December 1986 
  Page 13 
Specification     no BR 1654 

may be readi ly interchanged for maintenance purposes. 
DC control  wi l l  not be permitted. 

    
 5.3.9 Transmitters 
    
  5.3.9.1 The long term frequency dri f t  of the transmitter shal l  not 

exceed two parts in 106 per year. 

 
  5.3.9.2 The RF power output to the aerial  feeder shal l  be not less 

than 25 watts. 
   
  5.3.9.3 The transmitter output to the aerial  shal l  be 50 ohms 

unbalanced via an 'N' type female socket.  
   
  5.3.9.4 A Reflectometer shal l  be incorporated as standard test 

equipment with the transmitter.    Where a duplexer is 
f i t ted the  ref lectometer  shal l  be connected in the feed 
to the aerial  not the transmitter connect ion to the 
duplexer. 

   
  5.3.9.5 The transmitter shal l  be capable of withstanding an open 

or short circuit  on the RF output cont inuously. 
   
  5.3.9.6 The transmitter shal l  be capable of cont inuous operat ion. 
   
 5.3.10 Receiver 
   
  5.3.10.1 The long term ageing rate of  the f i rs t  loca l  osc i l la tor  

crystal  shal l  be not less than 2 parts in 106 per year. 
   
  5.3.10.2 Sensit iv i ty shal l  be at least 12 dB SINAD for 0.3µV p.d. 

input.  
   
  5.3.10.3 The aerial  input shal l  be 50 ohms unabalanced via an 'N'  

type female socket.  
   
  5.3.10.4 A method of muting the receiver output in the absence of a 

carr ier input (squelch) shal l  be provided.   The muting 
threshold shal l  be adjustable with the control  contained 
internal ly within the receiver.      I t   shal l   not be possible  
to adjust the muting to be less sensit ive than 3µV (p.d.).  

   
  5.3.10.5 A local loudspeaker, with adjustable volume control ,  shal l  

be provided to monitor the audio output of the receiver.  
   
 5.3.11 Duplex Fi l ters 
   
  5.3.11.1 A duplex  f i l ter  wi l l  be required at f ixed stat ions unless 

otherwise specif ied.   (See schedule).  
   
  5.3.11.2 The duplex f i l ter should normally be contained within the 

f ixed stat ion equipment housing. 
   
  5.3.11.3 The duplex f i l ter shal l  comply with the fol lowing:- 
   
  5.3.11.4 Tuning Range:195-207Mhz. 
   
  5.3.11.5 Continuous Power Rating: 25W 
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  5.3.11.5 Impedance: 50 ohms. 
   
  5.3.11.6 Minimum isolat ion between the transmitter and receiver 

ports shal l  be 55dB at 5MHz spacing or greater.  
   
   
  5.3.11.7 Maximum Insert ion Loss in the Transmitter & Receiver Path: 

1.0dB. 
   
  5.3.11.8 Connectors: The aerial  connector shal l  be N type female 

socket.  
   
 5.4.11. Line Terminat ion Unit  
  
  5.3.12.1 The l ine terminat ing un i t  shal l  be the in ter face between 

the  4-wire control  l ine or microwave l ink and the f ixed 
stat ion. 

   
  5.3.12.2 This unit  may be integrated with the f ixed stat ion 

equipment. 
   
  5.3.12.3 The  unit   shal l   be  designed  to  accept  s ignals from l ine  

between the levels of OdBm and -25dBm measured at 800 Hz  
and   p rov is ion  sha l l  be  made fo r  the  ad jus tment  o f  the   
i npu t  s i gna l  f r om  l i ne  t o  t he  co r rec t  l e ve l  f o r  t he  
equipment.    Output to l ine shal l  be adjustable between the 
levels OdBm and -25dBm measured at 800 Hz. 

   
  5.3.12.4 The input  and output  impedances of  the un i t  to  l ine shal l  

be 600 ohms balanced. 
   
  5.3.12.5 The  4-wire  terminat ing  unit   shal l   provide  audio paths in 

the frequency band 300Hz to 2.5kHz for speech.   The band 
2 .6  t o  3 .0  kHz  i s  ava i l ab l e  f o r  s i gna l l i ng  f unc t i ons  ( see   
Part 6).  

   
  5.3.12.6 The landl ine terminat ions shal l  inc lude protect ion to  BS 

6301. 
   
  5.3.12.7 The landl ine terminat ion shal l  be approved by the PTO for 

connect ion and must conform to BS 6305. 
   
 5.3.13 Engineers'  Faci l i t ies 
   
  The Maintenance Engineer must be able to:-  
   
  5.3.13.1 Speak via the l ink with the f ixed stat ion disconnected. 
   
  5.3.13.2 Speak via the f ixed stat ion, with the l ink disconnected. 
   
  5.3.13.3 Monitor the f ixed stat ion and l ink simultaneously, without 

affect ing any signal levels 
   
  5.3.13.4 Overr ide the muting control .  
   
  5.3.13.5 Select cont inuous transmit.  
   
  5.3.13.6 Select cont inuous transmit with SAT. 
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  5.3.13.7 Select talk-through by means of a locking key. 
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