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1.0 INTRODUCTION 

The Tracker SCOUT is an N.F.  transceiver designed prfmarily f o r  use 

in land-based f i x e d  s t a t i on  a n d m o b i l e  ins ta l la t ions .  A T 1  s o l i d -  

state  circuitry is employed on fibreglass plated-through printed 

circuit boards for r e l i a b i l i t y ,  low weight and low current drain. 

Three fuses p r o t e c t  all sections of the transceiver. Reverse 

connection of the  12  vol t  d . c .  connections w i l l  nor cause damage and 

will not blow any fuses. At'f loating chassis" caters for negative 

and positive ear th  systems. 

A receiver clarifier, audio mute, permanently enabled I.F. noise  

blanker, extension speaker socket and headphone jack are f i t t e d  as 

standard. 

OPT IONS 

Emergency Call Encoder - generates a continuous two-tone transmit 

signal for as long as the emergency call button is depressed. Both 

audio tones are crystal locked. The encoder compl4es with Australian 

Specification RB240 and is suitable f o r  use in the Royal Flying Doctor 

Service. Standard tones are 88OHz and 1320Hz w i t h  others available 

to special order. 

Lower Sideband - may be supplied with or without upper sideband far 

use outside Australia. With more than one mode a MODE switch mst 

be fitted. 

C.W. (Morse) Fac i l i t y  - for use outside Australia and must be suppl ied 

with a MODE switch. Operation is ''semi break-in1' with a sidetone 

generator. The audfo tone frequency I s  800Hz. 

Aerial tun in^ Inductor - for  reactive loads such as long wire aerials.  

Two aerial terminals and an earth (chassis) terminal are also supplied 

at the rear of the transceiver. Adjustment is by means of an extra 

knob on the f r o n t  panel .  Correct t un ing  is indicated by the standard 
.. 

{F" indicator LED. 



Selec.tive Call Encoder/Decoder - cons i s t s  of a crystal lacked two- I 

tone generator and a narrow bandwidth audio difference tone decoder 

on the one plug-in p . c .b .  The standard desfgn complies with  

Australian State Energency Servfces (SES) requirements which uses j 
I 

880Hz and 1240Hz tones. However, other tones may b e  used which 

makes the device useful for HF tone-operated mute or selective- 1 ,  
). 

call applications. Mare details are available upon a p p l i c a t i o n .  

4% D i g i t  LED Frequency Display - a seven segment, 8mm red LED 

display which employs a fusible link ROM to stare the channel 1 ' 

frequencies to the nearest KHz. The ROM must be programed at  the 1 ' 
li 

factory but is field replaceable, i j 
Two-frequency Simplex - allows the transceiver to transmit and 
receive on different frequencies without manually changing channels. 

Any transmit/receive pair of crystal locked frequencies may be 

factory pre-programmed from the maximum of eight. A combination af 

single and two-frequency channels may be programmed in any order and 

any crystal frequency may be used more than once. The f u s i b l e  link 

RUM is field replaceable. A second combination of frequencies may 

be stored in the ROM and may be selected by a front panel switch 

(special) or a link on the front panel p.c.b. (standard). 

600 Ohm Balanced Audio Output - up to +20dBm is available at a rear 

panel connector. Thfs option is NOT approved far connection to  

Australian Department of Telecomunications telephone lines. 

Low Transmitter Power - lower power versions, in particular 25 watts 
pep, are available. 

Trunk Mount - allows the transceiver to b e  ins ta l l ed  up to  ten metres 

from a local Control Head which features a l l  the normally available 

controls except the Aerial Tuning Inductor. 

R . T . T . Y .  Interface - (Available mid 1981) 20mA current loop, 75 baud. 

This option will allow the transmission and reception of printed 

information via F.S.K. signals. 



1.3 ACCESSORIES 

PS1215M Power Supply - Converts 240 volts 50Hx to 12.6 v o l t s  a t  15 

amps continuous duty for base-station operation and i s  housed i n  a 

matching aluminium cabinet. It features current limiting, thermal 

overload protection, output overvoltage protection and incorporates 

a choke fnput filter. Provision has been made for the connection 

of a lead-acid battery to enable transceiver operation during mains 

failure.  An internal tr ick le  charger maintains the battery in a 

f u l l y  charged state .  

PSlZISSSB Power Supply - A lower duty cycle version (25%) of the  

PS1215M incorporating a capacitor input filter but housed in the 

same aluminium cabinet. 

B10 Remote Antenna Tuning Unit - Used to remotely tune various non- 

resonant aerials for use with the transceiver. All adjustments 

are pre-set on si te  by a technician during installation. No further 

adjustments are required by the operator when changtng channels. 

Another advantage is that the RATU may be located  up t o  100 metres , 

from the transceiver if required. 

RCl101LTU110 Remote Control - Enables a SCOUT base s t a t i o n  to be 

controlled up to 40km away via a s ingle  600 ohm telephone l ine. The 

extra equipment required is the RCllO Operator's Console and the 

LTUllO Line Terminating U n i t .  The LTUllO plugs i n t o  the base stat ion 

and also allows full local operation when required. 

PC2412 24 to 12 Volt Converter - A device housed in a small die-cast 

box which converts a 24 v o l t  dc supply to 12 volts d c  sui table  for a 

standard 12 volt transcefver. Ic features current limiting, thermal 

overload protection and output overvoltage protection. 

Telephone Handset - Enables the operator to hear messages wfth some 

privacy. The internal loud-speaker is disconnected when the handset 

is lifted. 

Vehicle Mounting Cradle - S l i d e - i n  construction wfth  two  fixing screws, 

Aerials - A wide range of aerials is available. Consult Trackers ox 

their Agents for more details. 



2.0 TECHNICAL SPECIFICATIONS 

I 
GENERAL 

Impedance : 

Range : 

Channels : 

I 
Modes : 

S t a b i l f  ty : 

Controls : 

Indicators : 

50 ohms resistive - standard 

Reactive with 25 to 100 ohms resistive component - optional 
2 - 15MHz 
8 single-frequency simplex OR 

4 two-f requency simplex OR combinat ion  

(8 crystals maximum) 

Standard - USB 

Optional  - LSB and/or USB 

+ 50Hz over O'C - 60'~ w i t h  + 10% s u p p l y  variation - - 

Standard: Power ON/OFF - Volume, Channel selector, 
Clarffier, Mute ONIOFF, Tune button, Push-to-talk I 

(on microphone) 

Optional: Emergency call button, Aerial tune, Call button 

Reset button, Open but ton ,  Mode switch 

Standard: Power ON (RED) 

Mute Open (GREEN) 

Transmitter Output (AMBER) 

Optional: Open (GREEN) 

1 4% D i g i t  LED Frequency display 

Connectors: Standard: Microphone - PTT, Extension speaker, Phones, 

Voltage: 

50 ohm Antenna, Remote ATU channel select, 

Power input 

Optional: Key jack, Reactive antenna terminals (2), 

15-way rear panel connector 

12 volts dc nominal, 12.6 volts dc test voltage, 

16 volts dc maximum 

Chassis : Floating 

Current Drain : Receive, no signal - 300mtl 

Temperature : 

Receive, 3 w a t t s  audio - 800mA 

Transmit, SSB average voice - 5A 

Transmit, SSB 2-tone - 12.5A - 

N . 8 .  Add 400mA for  7 Segment Frequency Display option 

Operating - 30°c to + 6 0 ' ~  

80% receive, 20% transmit (2-tone) 



Weight  : 

Colour : 

Dimensions: 

RECEIVER 

IF Frequency: 

Sensitivity: 

Bandwidth : 

Selectivity : 

Image, I F  reject ion : 

, Cross Modula t fon:  
\ ,  

Intermodulation : 

Blackfng : 

Audio Power: 

Clarifier Range : 

Maximum Input 

Mute Sensit ivity:  

Noise Blanker: 

TRANSMITTER 

Type 

5 Kg 

Black textured enamel 

Transceiver only: 330L x 2758 x 93H m 

Solid-s Late , s ing le  conversion 

1650 KHz 

A t  lOOmW audio output min: 0.5uV for IOdB (S+N)/N or better 

300 Hz - 2700 Hz at -6dB 

-65dBat-lWs, +4HKz or better 

-60dB or better 

A s igna l  75dB above a wanted signal producing lOdB 

(S+N)/N, modulated 30% and removed 20 KHz will produce 

an increase in receiver output of less than 3dB 

To produce a 3rd order intermadulation product 

equivalent to a wanted signal producing IOdB (S+N) IN, 

two unwanted signals greater than 30 KEEz away from the 

wanted signal must have a l eve l  greater than 65dE 

above the wanted signal 

A s igna l  85dB above a signal producing lOdB (S+N)/N and - 
removed 20 KHz from the wanted s igna l  will cause a change 

i n  audio output of less than 3dB 

Less than 5dB audio change for a s igna l  s t reng th  

variation of 5uV to l O h V  rms. 

3.0 w a t t s  at 10% T.H.D. i n t o  8 ohm load 

t- 30 Hz nominal - 
15 volts r.m.s. at: 50 ohm antenna socket 

3dB (s+N) IN to open or better 

1650 KHz I . F .  Noise Blanker, permanently enabled 

Solid-state 



Power Output : 

Intermodulatfon : 

Audio Response: 

\% 

Harmonics : '!; 

Carries Suppression: 

Unwanted Sideband: 

Residual Noise: 

A.L.C. 

S S 3 :  100 watts pep 

At least 32dB below pep 

For constant sound pressure at microphone - rises 

6dBloctave from 300 Hz - 2700 Hz 

-55dB below pep or b e t t e r  

-6SdB below pep or better 

-6SdB below pep or be t t e r  

-5OdB be low pep or better 

Less than IdB output change far 30dB increase in input 

leve 1 



3.0 INSTALLATION 

3.1 GENERAL 

T h i s  sec t ion covers the more important aspects of t n s t a l l i n g  the 

transceiver . 

Suff ic ient  hardware will be s u p p l i e d  with  the transceiver f o r  the 

average installation. Spec ia l  i n s t a l l a t i o n  kits may be supplied 

upon request. 

3 , 2  TRANSCEIVER 

The transcetver should be located so as t o  be i s o l a t e d  from moisture, 

d u s t  and the environment as far as  possible.  For mobile i n s t a l l a t i o n ,  

bolt t h e  maunting c r a d l e  t o  a non-rigid ( e .  g. plast- ic)  frame member 

if possible to minirnise vibra t ion .  

A power cable with  a four pin line socket is s u p p l i e d .  Connect t h e  

black w i r e  to battery negative and red to positive using t w o  3J8" 

l u g s  supplied. This cable should be cut to the minimum l eng th  

r e q u i r e d  and under no circumstances shou ld  ir b e  lengthened beyond 

approximately three metres. 

In orde r  t o  protect the equipment f r o m  s ra t i c  e l ec r r i c i t y  aerial 

discharges  during e lec t r i ca l  storms, t h e  transceiver chassis should 

be securely grounded to a water pipe or earth s t a k e .  If a mains 

power supply is used, its chassis should be connected to that of the 

transceiver . 

Ensure that  a l l  UHF coaxial connectors are prope r ly  located and t i g h t .  



3 . 3  AERIALS 

3 . 3 . 1  General 

This s e c t i o n  provides some comment on s u f t a b i l i r y  and installation 

of t h e  more common antennae used on H.F. S p e c i f i c  i n s t a l l a t i o n  

i n s t r u c t i o n s  vary among the various manufacturers and should b e  

suppl ied  w i t h  the antenna.  

For more information please contact Tracker Cormnunications o r  t h e i r  

Agents . 

3 . 3 . 2  Half-wave Dipole  {See figure 1) 

The half-wave dipole is a popular and effect ive base s t a t i o n  antenna. 

It consists  of a length of copper cable s u p p o r t e d  by in su la tor s  and 

f e d  at the centre by a coaxia l  cable and b a l u n .  The length "L" 

determines its r e s o n a n t  frequency and i s  given by t h e  f o l l o w i n g  

formula : 468 
L (feet) = 

frequency (MHz) 

T h i s  length  may need to be alrered fo r  b e s t  S.W.R. according to 

height  and e f f ec t  of nearby earthed objects .  The dipole should be 

i n s t a l l e d  as high as  p o s s i b l e .  Often only  one mast is used w i t h  

one end of t h e  dipole attached to a lower building e t c .  (via an 

insulator). 

Advantages: 

No e a r t h  systems required 

No antenna t un ing  unit required 

Simple and cheap 

Disadvantages : 

Only use fu l  at one frequency 

Directional - minimum radiation o f f  t h e  ends 

3 . 3 . 3  Divorced Dipole (See figure 2) 

The divorced d i p o l e  consists aE several half-wave dipoles f e d  from 

a common balun and coaxia l  cable.  To minimise i n t e r a c t i o n ,  they 

are usually s p r e a d  aparr at the e n d s .  Their resonant frequencies 

should be separated by a m i n i m u m  of 15%. T h e  longest d i p o l e  is 

u s u a l l y  highest above ground. Due to limitations of space zhe 



maximum number of dipoles is about  f ou r .  

Advantages : 

No earth system required 

No antenna tuning unit required 

Up ta four channels possible 

Disadvantages: 

Initial tuning is a little t e d i o u s  due to 

i n t e r a c t i o n  

Directional - m i n i m u m  r a d i a t i o n  o f f  the ends 

3.3.4 Multi-channel Tuned D i p o l e  (See f i g u r e  3)  

The simple d i p o l e  antenna can be resonated at frequencies o t h e r  than 

its half-wave resonant  frequency by using an antenna tun ing  u n i t  

(ATU). The ATU may be conveniently Located at ground level by using 

an open wire feeder to the  dipole. Such a feeder maintains a low 

loss whfle operating at a high S.W.R. For base s t a t i o n  use t he  

REMOTE antenna tun ing  unit (RILTU) is preferred since it requires no 

adjustment by the r ad io  opesaior when changing channels and can be 

located remote from the transceiver. 

Advantages: 

No ear th  system required 

Simple and small 

Number of channels only limited by the c a p a b i l i t y  

of the RATU (12 fo r  Traeger model R10) 

Disadvantages: 

A.T.U. is required 

Open wire feeder must be kept clear of conductive 

objects (unlike coaxial cable) 

Some performance is sacrificed at t h e  lower 

frequencies (2MKz) 

3.3.5 Vertical Mast Radiator (See f igure  4 )  

The ver t i ca l  mast radiator uses a m a s t  which is insulated from t h e  

ground as the antenna. It is resonant at k wavelength (half  the 

length of a dipole) but can b e  tuned to several frequencies using 

an antenna tun ing  unit. The guy wires must be broken with Insulators 

a t  regular intervals to reduce losses due t o  induced currents. 

A good ground-wave is produced which makes communication w i t h  mobiles 

over short ranges more reliable providing the terrain is f a i r l y  flat. 



However, a good ground is r c q u i r c d  and s i n c e  t o p  so-il. is n f t c n  too 

dry an artificial GROUND MAT is used. Tt consists of s i x  o r  eight 

radials of heavy copper w i r e  l a i d  on o r  just below the soil surface 

and connected to a central copper ring (see f i g u r e  5 ) .  The l e n g t h  

of the rad ia l s  should be at Least a quarter wavelength at the  lowest 

operat ing frequency. Sometimes galvanised szeel spikes are driven 

into the ground and soldered ra the radials at regular intervals  to 
I 

improve contact with t h e  s u r r o u n d i n g  s o i l .  1 

Advantages: 

Good ground-wave 1 6 ~  
I 

Number of channels only limited by the c a p a b i l i t y  I /  
of  the KATU 

Omi-d i rec t iona l  

Disadvanta_ges: 

Requires a l a r g e  area of clear ground 

Guy wires must  b~ i n s u l a t e d  ar r e g u l a r  i n t e r v a l s  

3 . 3 . 6  Long Wire (See f igure  6) 

The opera t ion  and capabil it ies of t h e  long w i r e  are similar to the 

vertical mast radiator bu t  it is cheaper.  A l s o  a much s i m p l e r  

ground system such as  a warer p i p e  or ground strake is used.  Since 

the w i r e  is generally s l a n t i n g  it w i l l  be somewhat d i r e c t i o n a l .  In 

con junction with the  SCOUT internal  antenna tuning i nduc ro r  the long 

w i r e  makes a good emergency antenna. 

Advantages : 

Low cos t  

May be tuned to several frequencies u s i n g  a t u n i n g  

unit 

Semi-portable 

Disadvantages : 

Less eff ic ient  than ver t ica l  mas t  radiator 

May be s l i g h t l y  d i r e c t i o n a l  

Requires an earth connect ion  

3 . 3 . 7  Broadband Dipo le  (See f i g u r e  7 )  

A s  the name i m p l i e s ,  this an tenna  w i l l  cover a wide spectrum of 

frequencies with no antenna tuning unit. 

It can be considered as a l o s sy  open w i s e  feeder which is terminated 

in a resis tor ,  Most losses are  due to r a d i a t i o n  while rile remainder 

Y 



of the i n p u t  power is dissipated in the  resistor. It is usually 

f e d  with a coaxial cable and balun. 

Since ir r e sponds  to a l l  radio signals over a broad frequency range, 

it may cause t h e  receiver to respond t o  s t r o n g  s i g n a l s  on the 

receiver image frequency and o the r  spurious frequencies which would 

b e  attenuated by a r e s o n a n t  o r  tuned antenna. 

Advantages: 

Covers a wide frequency range with no ATU 

Disadvantages : 

May cause sprlriovs responses in the receiver 

Inef f ic ien t  in the 2MHz range u n l e s s  it is 

made very l o n g  (150 fee t )  

S.W.R. may be excessive at some frequencies 

3 . 3 . 8  35 f o o t  Telescopic Whip (See figure 8) 

This antenna is intended as a portable version of the  vertical mast 

radiator described i n  section 3 . 3 . 5 .  It cons i s t s  of s ix  sections 

which telescope down to six feet with a detachablc f ive  foot wooden 

support section. The SCOUT aerial tuning inductor i s  required f o r  

tuning while the vehicle body serves as an adequate earth. No guy 

wires are required b u t  the  wh ip  should be collapsed during s t rong  

winds. 

Advantages : 

Por t ab le  

More e f f i c i en t  than shorter mobile w h i p s .  

Wide frequency range 

Dis-: 

No s i g n r f r c a n t  disadvantages when used as a 

portable antenna. 

3.3.9 Helical  Whip (See figure 9) 

Typical  lengths vary from six to twelve feet .  The whip consists of 

a fibreglass former or "blank" on which is wound many turns  of copper 

wire. This cons t ruc t ion  causes the whip to resonare as a quarter 

wavelength and may be fed directly w i t h  50 o h  coaxial cable. 

The multi-channel helical whip has sockets ( t a p s  at tached along the 

copper winding so tha t  varying lengths of wire may be selected by 

inserting a shor t ing  lead into the approp r i a t e  socket. Frequencies 

musL be s p e c i f i e d  when ordering. The operator mus t  change t a p s  

when changing channels. The vehic le  body sr>rvc?s a s  an e a r t h .  



Advantages:  

S m a l l  and physically robus t  

Severa l  channels avai lable  

Disadvantages : 

Not as efficient as a full-size base stat ion 

antenna - hence n o t  recommended fo r  base 

s t a t i o n  use 

Inefficient at low frequencies - p a r t i c u l a r l y  the  1 
I 

shorter versions. 

3.3.10 H e l i c a l w h i p  (Base S t a t i o n )  (See f i g u r e  10) 

This antenna consisrs of a pole-mounted b a l u n  assembly, to which are 

assembled pairs of single-frequency, long  he l ica l  whip elements. 

Up to 3 pa ir s  of elements may be fitted, allowing operation on up to 

3 frequencies . 

A comon coaxial feeder cable connects the antenna sysrem and balun 

to t h e  transceiver. The feeder should be c l i p p e d  to the mast. 

Typica l ly ,  each whip element may be 4 metres in length and efficiency 

is reasonably gaod. Performance characrerist ics  are s i m i l a r  to 

those of a divorced dipole. 

Advanrages: 

Single pole o r  aerial mast 

May be instal led in a l i m i t e d  area 

~Gasonabl~ e f f i c i en t  

No antenna tuning unit required 

Disadvantages : 

Less efficient than a full size antenna, 

particularly ar low frequencies. 

3 . 4 ON-S ITE  P E R F O M C E  CHECKS 

HF communicarions are effected by atmospheric cond i t i ons ,  local n o i s e ,  

f requency and antenna etc. Some of the following checks may be used 

to veri fy  tha t  rhe transceiver is operational. 

( a )  Transmitter 

The SWR a t  the transceiver output socker s h o u l d  be  L.5:L or 

berter on a l l  channels. 

The RF LAMP an t h e  transceiver should f l a s h  with speech on SSB 

and light continuously on TUNE. 

( b )  Receiver 

Turn the channel selector through all used and blank channels. 



Vertrcal Mast Rad~ii l trr  
fig, 4. 

Ground Mat 
fig 5. 

End-fed Wire (2ep) 
flg. 6. 



Broadband Dlpole 
frg. 7. 

Tapped He l~ca l  Whip 
fig. 9. 



The receiver noise outpur should be markedly higher  on  used 

channels compared with blank ones. 

If receiver no i se  appears  to be excessive check f o r  the following 

noise sources : (Also refer section 3.5) 

Nearby power ltnes 

P e t r o l  engine ignition 

Alternator whine o r  hash 

Servo-systems ( e . g .  auto navigation systems) 

The noise blanker should reduce vehicle ignirion noise. 

The MUTE should s i l ence  t h e  loud-speaker a f t e r  a three-second 

delay and should opesare on a l l  channels where there are  no 

s igna l s  present. 

3.5 ENGINE NOISE SUPPRESSION 

This is a con~plex problem which varies from one installation to 

another. 

Methods of suppression which are adequate f o r  broadcast receivers are 

of ten  entirely inade.quate f a r  high f rcquency receivers in t he  2.0 to 

15MNz range. If it is essential that the transceiver be used  with 

t h e  engine running, it is worrh t r y i n g  t h e  convent iona l  suppression 

methods which include: 

(a) Suppressor resistors in the spark plug caps and suppressor 

resistor in the high rension lead connecring rhe coil to 

the distributor. 

*N.B. Some engines may already employ special '%carbonn 

leads f o r  suppression. 

(b) A 0.5uF/250Vdc capacitor from t h e  a l t e rna tor  output t o  t h e  

a l t e r n a t o r  case. 

( c )  A 0.5uF/250Vdc capacitor from the voltage regulator to chass i s .  

(d) A 0.5uF/250Vdc capacitor  from the i g n i t i o n  switch s i d e  of the  

coil to chassis. 

If satisfactory results cannot be obtained, refer t o  Tracker 

Communications o r  t h e i r  Agents. 



SECTION 4 - C I K C U L T  DESCRIPTION 

4-10 'BLOCK DIAGRAH DESCRIPTION 

The transceiver uses the same frequency conversions in t h e  receive and 
transmf t modes and therefore some p a r t s  of t h e  c i r c u i t  are commn t a  both 
modes. The transmit mde is selected by opera t ion  of the PTT switch on the 

I 
microphone. The common sec t ions  are powered by a continuous +12V s u p p l y ,  
while the transmit and receive secrions are powered by the STx and +RIE 
s u p p l i e s  respectively. 

I The f ront -pane l  mode switcil generates two p o s i t i v e  log4.c s igna l s ,  LSB and 
USB,  which ore used t o  select t h e  required I.F. sideband f i l t e r *  If no mode 
switch is f f t t e d ,  then the USB l i n e  is permanently w i r e d  high. 

4.1.1. T r a n s m i t  Rode 

Mi crophone ALC Amplifier 

Audio s ignals  from the &crophone are amplified t o  a constant  l e v e l  to drive 
t h e  Balanced Modulator. 

Carrier Oscil lator 

A temperature-compensated crystal o s c i l l a t o r  provides a 1650 kHz carr ier  to 
t h e  Balanced Modulator. The c l a r i f i e r  control, when f i t t e d ,  operates on 
race i v e  only. 

Balanced Modulator  

The 1650 kHz carrier is modulated by the a u d i o  s i g n a l s  from the microphone 

3 ampl i f ier  and produces a double-s ideband (DSB) s i g n a l  with suppres sed  
carrier. The DSB s i g n a l  1s p a s s e d  v i a  a d i o d e  switch t o  t h e  single-s ideband 
(SSB)  crystal f i l t e r s .  

Tone sign all in^ 

In orde r  . to operate zone decoders i n  other equipment, facF1-Lties are  

a provided t o  feed  the  Balanced Modulator with s igna l l ing  tones,  ins tead  of 
audio from t h e  microphone. 

CW Operation 

When the CW o p t i o n  is f t t t e d ,  t h e  output of an a u d i o  frequency oscillator is 
selected hy the front-panel  mode switch to replace t h e  microphone i n p u t  to 
t h e  transmitter. Operation of the mrse key automatically selects transmit 
and the equipment remains i n  the transmit state for approximately 0.7  
seconds following the Last character, before reverting t o  t h e  receive state. 
CW output is monitored by an internal  sidetone generator. 

SSB Filters 

S i n c e  sideband inversian takes place in the Channel Mixer (which $6 

descr ibed  later) an LSB f i l t e r  is required f o r  USE o p e r a t i o n  and vice versa. 
The des ired  f i l t e r  is selected by the front-panel mode switch.  The f i l t e r  
passes only the desired s e t  a£ sidebands and t h e  unwanted set  is attenuated 
highly. The crys ta l  f i l t e r  also f u r t h e r  suppresses  t h e  carrier. 



Channel OscilXator - 

A acparare temperature-compensated crystal ascil lator ts switched i n t o  
operation for each channel by the channel selector .  The crysta l  frequency is 
1650 kHz h i g h e r  than the channel. frequency. 

Channel Mixer 

This srage i s  a balanced mixt-r in which t h e  1650 kHz SSIl s i g n a l  i s  mixed 
w i t h  the channel osciZlator o u t p u t .  The des ired  signal, at the channel 
frequency, is l a t e r  selected f r o m  the output  and the undesired products of 
the  raixer are attenuated. 

The output of the channel mixer is a m p l i f i e d  and passed co the RF tuned 
c ircui t s .  

RF Tuned C i r c u i t s  

The channel selector operat2s d i o d e  switches, which connect i n  c i r c u i t  a 
p a i r  of coupled tuned c i r c u i t s ,  resonant at the channel frequency. These 
c i r c u i t s  pass the requ ired  s i g n a l  from the Cha~lnel  Mixer and attenuate the 
undes i red  rnixcr products .  

PA P r e a m p l i  f i e r s  

A linear Class A amplifier stage increases the s i g n a l  to t h e  level  necessary 
at the input of the PA Driver Amplifier. 

PA Driver Amplifier 

T h e  PA Driver Amplifier is a broadband l i n e a r  push-pul l  C l ~ s s  B a ~ n p l i  Fier,  
which produces the necessary power t o  drive t h e  transmitter ou t p u t  :; t age  . 
Linear Power Amplifier 

The Linear Power Ampiiffel: (LPA) is a broadband l inear push-pu l l  Class 3 
amplifies which  produces the transmitter SSB au t p u t  s i g n a l .  

Harmani c F i l t e r s  

The cut-of f frequenctes of four low-pass f i l t ers  are arranged so that  they 
are approximately in octave relationship. When a channel  is se lected,  t h e  
low-pass f i l c e r  with cu t-of f frequency nearest to t h e  channel frequency is 
switched i n  series w i t h  t he  transmitter output to attenuate hannonic o u t p u t .  

Aerial C o u p l e r  

The output  from the harmon ic  f i l t e r  fs d i r e c t l y  s u i t a b l c  f o r  connect ion to a 
50 ohm resist ive load through a rear-panel co-axial socket .  If f i t r e d ,  a 
variable  inductor may be used to resonate short wire  aerials, connected to 
rear-panel terminal Al. Longer wire aerials, which may appear i n d u c t i v e  a t  
higher channel frequencies, may be connected ta the c o u p l e r  through rear- 
pane l  t e rmina l  A 2 ,  which p laces  a high-voltage capacitor in series w i t h  the 
aerial . 



Tuni ng I n d i c a t o r s  

I n  conjunct ion w i t h  n Tune button, which produces transmitter o u t p u t ,  a 
current source i lLuminates a front-panel i n d i c a t o r  L.E.D. accord ing LO t he  
a e r t a l  o u t p u t  current .  Thi s  m y  be used to adjust the aerial c i r c u i t  f o r  
correct tuning.  

4.1.2. Receive Mode 

KF Tuned C i r c u i t s  

Received s i g n a l s  from t h e  aer La1 are coup led  t h r o u g h  the hamtonic f i l t e r  and 
the  aerial change-over relay conkacts to the same p a l e  of RF tuned c i r c u i t s  
as are used i n  the transmit mode. The funct ion  of the tuned c i r c u L t a  on 
receive is t o  reject image, 1 . F .  and spurious  response frequencies. 

In the receive mode, an additional hlgh-pass f i l t e r  i s  incorporated in order 
t o  prevent breakthrough from high-power medium wave broadcast s t a t i o n s ,  
which may be troublesome when broadband aerials are i n s r a l l e d .  

The RF A m p l i  L: ler is an AGC-cant ro l l ed  stage whic l~  arnplt  f ies t h e  low-leve t 
i n p u t  s i g n a l  f rom the tuned c i r c u i t s  and feeds t h e  tecelver mixer. T h i s  
s tage has sufficient gain  only  to de termine  the overall receiver noLse 
f i g u r e .  

Receiver Mixer 

T h i s  stage combines the  incoming SSB s i g n a l  from the RF amplifier w i t h  
injection f rw the channel oscillator, t o  produce a 1650 kHz I.F. s i g n a l .  
Undesired mixer products are filtered o u t  by two c i c c u i  ts, tuned t o  the  
d e s i r e d  I.F. The o u t p u t  of the znixer feeds t h e  T.F. ampl-Lf ier  aud rhe no i se  
blanker c ircuit .  

N o b e  Blanker 

The n o i s e  blanker suppresses impul se  noise ,  such as tlrat: generated by motor 
v e h i c l e  i g n i t i o n  systems. It operates by open-citcuiting the I , F ,  s ignal  
path for the duration of an hnterEcrence pulse .  The noise blanker contains a 
broadband I.F. amplifier, detector and AGC loop. 

SSB I . F .  Amplifier & DeTector 

The mixer output, after ga t l ng  by the n o i s e  blanker, passes thrnugh C h e  Z.F1 
c r y ~ t a l  filter, which selects the d e s i r e d  s e t  of sTdeband f requancies from 
t h e  incomf ng s ignals .  The signal is then amplif fed by a two-stage g a i n -  
con t ro l l ed  a m p l i f i e r ,  before application t a  the product detector, i n  which 
it is mixed w i t h  t h e  1650 IcHz osc i l la tor  output in order t o  recover t h e  
audio s igna l .  

AGC Amplifier 

The recovered audio signal is a m p l i f i e d  and detected, prior to generating 
t h e  gain c o n t r o l  voltages for  application to the R.F. and 1.F. ampliffers. 



Audio  Output Amplifier 

T h i s  stage a ~ n p l i f i e s  the output af the produce detector t o  a l eve l  s u i t a h l c  
t o  drive a loudspealtes. 

When no signal is presen t ,  the  mute shor t -c i rcuf  ts the vo'hun~e control ta 
ground and so silences the loudspeaker. It operates by comparing the average 
o u t p u t s  of two a u d i o  bandpass f i l t e r s .  \hen a s i g n a l  is received, t h e  f i l t e r  
o u t p u t s  became unbalanced and the c i r c u i t  unmutes t h e  loudspeaker a m p l i f i e r .  
A t  the same time, a LEU i n d i c a t e s  tha t  the mute ts open. 

Tone Signalling 

When the tone s igna l l ing  decoder o p t i o n  is f i t t e d  and is se lected,  the audio 
output ef the receiver is muted u n t i l  a tone pair of the correct frequencies 
is received. 

Af ter pre-selection by bandpass audio Eilters, the incoming tones  are mixed 
and the difference f rzquency Ls passed thcough a narrow band Eilter, 
detector and inregrator.  If t h e  c o r r e c t  difference Erequcncy is received f o r  
more than 6 seconds, then a latch c ircui t  is se t  a n d  the r e c s l v e r  is 
unmuted. 

Line Output 

A balanced l i n e  transfarmer is connected at the o u t p u t  of t h e  loudspeaker 
a m p l i f i e r  and provides  a maximum line level  of +20 dBm. 

Loudspeaker and Headphone Outpu t  

Provision is made for ehe connection of an extension loudspeaker t o  a rear- 
p a n e l  socket .  Headphones m y  be connected t o  a front-panel jack socket. 

4.1.3. Channel Select 

Frout P a n e l  Selection 

In t h 2  d i r ec t - con t ro l  version of t h e  SCOUT, channel  se lec t ion  is by means of 
an 8-pos i t ion  r o t a r y  switch. When the frequency display, dual-f requency 
s i m p l e x ,  f u l l  remote c o n t r o l  or synthesiser o p t i o n s  are fitted, the  swi tch  
o u t p u t  is converted to a 3-line code by a binary encoder in tegrated c i r cu i t .  

When the dual-frequency simplex or full remote c o n t r o l  o p t i o n s  are  Fitted 
the  3- l ine  code is re-converted to a 1-of-8 code by a read-only  memory 
integrated c i r cu i t .  This memory c ircuit  is programmed to gene ra t e  the user- 
specif  l e d  frequency se lect  s igna l s  f o r  receive and tsansmkt.  

Extended Control Selection 

In t h e  Extended Local Control version of the  SCOUT, the channel select l i n e s  
a re d i r e c t l y  binary-encoded a t  t h e  i n p u t  to the transceiver. The  binary 
encoder integrated c ircui t  is tllerefare no t  inc luded .  

The m e t l ~ o d  of frequency select ion i s  i d e n t i c a l  with t h a t  u sed  i n  the daah- 
mount ing  transceiver* 



4.2.  DETAILED DESCKIPT- 

4.2.1.  TRANSMIT CIKCUITS 

4.2.1.1. Plicrophone ALC Amplffies ( F u n c t i o n  Card) 

The microphone i n p u t  I s  f e d  through L400, a ImH inductor,  in order  t o  
prevenr RF feedback i n t o  the ampliEier. The i n p u t  l i n e  is terminated by 
R410, with  the shunt capacitor  C408 reducing a n y  r e s i d u a l  RF. 

The s i g n a l  is fed i n t o  the  first stage of the microphone amplifier via R415 ,  
R 4 2 2  and t h e  b t o c k f n g  capac i tur  C416 .  S h u n t  capacitor C 4 1 5  f u r t h e r  reduces 
any r e s i d u a l  RF i n p u t .  

The input impedance of the f i r s t  stage V406 i s  high, so that under normal 
circumstances t h e  s i g n a l  ts n o t  significantly attenuated by the  series input  
res is tors  R415 and R422. However, when ALC action takes place, the gate 
electrode of V406 is shunted by FET V 4 0 3 ,  which acts as  a v a r i a b l e  resistor 
and so reduces the i n p u t  signal In order to maintatn a cons t an t  audf o l eve l .  

When the transmitter is a c t h a t e d  f o r  t u n i n g ,  tone s i g n a l l i n g  or  CW 
operation, t h e  microphone a m p l i f i e r  is d i s a b l e d .  The junct Lon of R415 and 
R422  -Es shunted t o  the common rail by she collector of V404,  which is turned 
o n  by a DC c o n t r o l  to the base t h r o u g h  R 4 4 5 .  The control voltage ta  R 4 4 5  i s  
OR connected through diodes V402, V 4 1 4  and V419. 

V406 is configured as  a source follower in o r d e r  to drive the low input  
impedance of common-emitter stage V407.  The operating p o i n z  of this  stage is 
determined hy the DC emitter res is tor  R 4 3 3 ,  w h i l e  R434 (which is coupled to 
the emitter through C429)  provides nega t ive  currenC feedback at a u d i o  
frequencies. This Increases t h e  i n p u t  impedance of V97 and reduces the 
e f f e c t  of trans is tor  variations upon t h e  gain of the  s tage .  

One section of operational amplifier IC402 is connected as a feedback 
amplifier, with the ratio of R435 t o  R439 setting the ga in  to approximately 
80. R435 also  provides DC feedback to s t a b i l i s e  t h e  operating potnt of the 
a m p l i f i e r ,  whfle C 4 3 1  1s a DC block ing  capacitor. The output of V407,  which 
is developed across c o l l e c t o r  res is tor  R432 ,  is coupled into IC402 via  C430.  
R438 provides a DC return t o  t h e  +5V supply  f o r  the input  of t h e  operational 
arnpl- if ies .  

The other sect ion of IC402 acts as an audio level detector. Normally, the 

Inverting input of I C 4 U 2  ( p i n  2) is held at +5V DC l e v e l  by t h e  output an 
p i n  7, w h i l e  the non-inverting i n p u t  (pin 3 )  is biased to abour +3V by 
resistors R426 and R427. When the peak negative a u d i o  voltage on pin 2 of 
IC402 f a l l s  be low +3V, the amplifier operates and produces a positive output 
on p i n  1. Capacitor C409 is charged rapidly through diode V 4 0 S  and series 
res i s tor  R416. The gain of t h e  detector is set by negative feedback thtough 
R421, w h i l e  the gain i s  further reduced once V405 conducts by negative 
feedback through R418. 

The DC c o n t r o l  valtage which  appears  across C409 is  a t t e n u a t e d  by potential 
dlvider R 4 2 4 - R 4 1 3  and a p p l i e d  ta the gate of a d e p l e t i o n  mode JFET 
transistor,  V403. The drain electrode 05 V403 shunts  the microphone i n p u t  
s ignal  a t  the  gate of V406  and so controls  the level  of the audio s igna l .  In 
t h e  quiescent  s t a t e ,  V403 is biased o f f  by the application of +5V to its 
source via R403.  C403 bypasses the  source t o  ground f o r  audio frequencies. 



The attack time oE the  ALC c i r c u i t  i s  s e t  by the value ef R4ZG, while t he  
t o t a l  res i s tance  of H413 a ~ t d  R414, connected across capacitor C409, 
determines the decay rime of the ALC control voltage. 

I 

4 . 2 . 1 . 2 .  B . F . O *  (OscLllator Card) 

The B.F.Q. (part of tke o s c i l l a t o r  module) is a conventional C o l p i t r s  
crystal ascilLator, o p e r a t i n g  at a frequency of 1650kHz. The DC supply t o  
the o s c i l l a t o r  is s t a b t l i s e d  by a low-power IC regulator,  IC300. I 

The o s c f l l a t o r  is temperature-cycled in the  factory LO select the  correct b 1 
compensating capacf tors i n  position C329 to ensure s t a b i l i t y  of operat ing 
f sequency over the rated temperature range uf t h e  equiprnen~.  

The clarifter circuit operates an receive to a d j u s t  frequency over a l i m t t e d  

s i g n a l s .  Inductor L300 and C375 form a series-resonant  c i r c u i t ,  tuned to 

8' 
range, in order t o  allow manual compensat ion f o r  frequency error i n  received F 

165OkHz by the  collector-emitter capacitance of t r a n s i s t o r  V 3 3 4 .  Adjustment ? 
of the base bias 05 V 3 3 4 ,  hy t h e  c l a r i f i e r  cua tra l ,  varies the c o l l e c t o r  
capacitance and so a d j u s t s  the nett reactance OE t h e  t ~ ~ n e d  c i r c u i t .  In th i s  
way, the frequency of the BFO may be  a d j u s t e d  above and below nominal  I 

frequency.  The c larf f ler  c o n t r o l  range is p r e s e t  by v a r i a b l e  res i s tor  8321, 
in t h e  emitter OE V33f+- 

T h e  165UkHz sine wave appearing across the  crystal, 8300, i s  attenuated by 
voltage d i v i d e r  6325, C326 and is a p p l i e d  t o  the base of emitter follower 
trans is tor  V308. DC b i a s  f o r  V308 is prov ided  by the p o t e n t i a l  d l v i d e r  R301, 
R302, 

In t h e  transmit mode, p i n  5 of X400 goes to OV, removing bias from the base 
of V336. Current through R323 forward biases V335, so that t h e  c l a r i f i e r  
c t r c u i t  is bypassed by the l o w  collector-emitter r e s i s t a n c e  of V335 .  

4.2.1.3. Balanced Modulator (RF Card) 

The audio s i g n a l  from the microphone amplifier is Eed through a potenrial 

I 
d i v i d e r  to balanced modulater I C l l l .  

! A negative temperature coefficient resistor, R214, connected in para l l e l  
with R215, reduces t h e  attenuation of t h e  p o t e n t i a l  d i v i d e r  at elevated 
temperatures and compensates f o r  temperature-dependent g a f n  variations in 
t h e  system. 

ICL11 is f e d  by the t ransmi t  power line, +TX, and operates only I n  the 
Crans~nit  c o n d i t i o n  of t h e  transceiver. 

I 

The balanced modulator produces two sets oE sidebands, centred on the 
carrier frequency, b u t  rhe carrier is attenuated in the  output.  

The output  at p i n  1 2  of I C l l l  I s  coupled via C249 t o  the s ideband f i l t e r  
through d iode  swi tch  V172. The switch is turned on in the transmit cond i t l an  
by DC current through R222 and provides a l o w  impedance s i g n a l  pa th .  

E 



4.2.1.4* Tone S i g n a l l i n g  Circults (Function Card) 

Tone s i g n a l l i n g ,  to activate Erzquency-sensitive d e t e c t o r  circuf  tr  ar other 
s tat  Lons, i s  generated by tone generators whiclz replace the normal 
micraphoae i n p u t .  

In the s i m p l e s t  system, the  transmit: inode is selected and t u n e s  are  
generated under t h e  control of the E.C.E. push-button on the f r o n t  panel of 
the trausce-lver or remote control unit .  

T h e  o p e r a t i o n  of t he  push-but ton applies +12V to +5V regulator IC410. T h e  
comumn terminal of IC410 i s  returned to the  OV l i n e  through a 3.3Y zener 
diode  and  so produces ;I n o t ~ l i n a l  +8V r izgulated s u p p l y .  

Crys t : ~ l  o s c i l l a t o r  V 4 1 h  is act ivat t2d and generates o u t p u t  at 5406.7kHz. 
( T h i s  f r e q u e t ~ c y  i s  used t o  genecaCe t h e  R.F.D.S. d i f fe rcncc?  tonr  of 440112. 
Other c ry s t a l  f sequencles inay be fitted t o  produce o t h z r  d i f f e r e n c e  tones .  
For exainple, a crystal  Etequency of 4423.6kHz may be used t o  produce a 
difference tone of 360Hz.) 

I C 4 0 6  is a 14-s tage r ipp le -car ry  binary counter. The c ry s t a l  o s c l l l a t o s  
o u t p u t  across R45O is a p p l i e d  to the clock i n p u t  a t  pln 10. Reset p i n  11 is 
grounded. One of the required two tones  (1320Hz f o r  the R.F.U.S. s t a n d a r d )  
i s  d e r i v e d  'if rectly f r o a  the 1 2 t l ~ .  stage output  a t  p i n  1 a n d  is a square 
wave. 

The square wave output from the 10th. stage oE T C 4 0 6  (5280Hz for t h e  
R . F . D . S .  standard) drives the clock i n p u t  of IC407, a programmable 4 -b i t  BCD 
counter. IC407 is connected to d i v i d e  by 3, producing a recrangular waveform 
(176087. f o r  the R.F.D.S. standard) a t  p i n  12. One half of IC409, a dual l'J 
f l i p - f l o p ,  d i v i d e s  the output of IC407 by two and produces  a square waveform 
a t  half frequency ( $ 8 0 ~ ~  for the R.F.D.S. s t a n d a r d . )  

T h e  two audio tones are combined in a low pass f i l t e r  R456, R 4 6 l  and C445. 
The values of R456 and R461 are chosen ta provide tones of e q u a l  a m p l i t u d e  
at t h e  output: of the f i l t e r .  Further  h a m o ~ ~ i c  f i l t e r i r ~ g  is provided by the 
l o w  pass f i l t e r  R464  and C 4 4 6 .  The t o t a l  harmoaic d i s ~ u r t  ton of each tone is 
less than 5%. 

The output  of t h e  tone  generator is coupled i n t o  t h e  microphone a m p l i f i e r  
t h r o u g h  R 4 4 7 ,  the value of which is chosen t o  attenuate the l e v e l  t o  suit 
zhe transceiver requirement . 
When t h e  tone generator  is activated by the push-button, diode V 4 2 1  
conducts ,  so that trans is tor  V415 is biased on by base cu r r enc  througl~ 
res i s tor  R 4 4 4 .  T h e  c o l l e c t o r  current of V425 switches the microphone PTT 
line t o  ground. T h i s  places the transceiver i n  rhe t r a n s m i t  mode. 

At t he  same t ime,  the micruphone amplifier is muted by U404, which i s  biased 
on by curreilt through diode V419. 

Provision is made f o r  the a d d i t i o n  of a second tone encoder or of an 
encoderidecoder  as an op t ion  f o r  other standard requirements. 

This  plugs in t o  the Function Card on connector X401 and is controlled by 
t11e f ron t -pane l  RESET, OPEN and CALL b u t t o n s .  Please refer t o  t h e  re levant  
sect ior~ of c h i s  manual f o r  a description of t h e  operatian of t h i s  o p t i o n .  



4,2.1+5. CW O s c i l l a t o r  & S i d e t o n e  Generator ( F u n c t i o n  Card )  

When t h s  front-panel mode swi tch ,  S44, i s  ser to the CW position, d i o d e  Y77 
selects  upper s ideband oper:it ion. 

Diode V78 a p p l i e s  +12Y to the input of a three-tcrininal regulator, X C 4 d 9 .  
The common terminal oE IC409 is r e t u r n e d  to the negarive power s u p p l y  rail 
through V425, a 3.3V zener df  ode, so rhat  the regulated output  from ZC409 is 
approximately 8V. 

Capacitor C436 is n o r ~ n a l l y  charged to +8V through resistor R 4 4 6 ,  so t h a t  the  
output a t  p i n  10 of IC404 (one section of a quad 2- inpu t  NOR gate connected 
as an inverter) is near t 1 1  OV. Whcrl t he  m o r s e  key i s  operated, C436 i s  
discharged a n d  the o u t p u t  a t  p i n  10 of IC404  r i s e s  to near +8V. 

The output  a t  p i n  1 1  of I C 4 0 4 ,  this s e c t i o n  of w h i c h  is connected as a 2- 
i n p u t  NOR gate,  therefore switches to OV t u r n i n g  trans is tor  s w i t c h  V 4 2 2  of E. 
Transistor Y423 is connected as an RC phase shiEt oscillator, gated by V 4 2 2 ,  
and o s c i l l a t i n g  at approximately 80011~. T h e  tone o u t p u t  is buffered by 
emitter follower V 4 2 4 .  Emitter resistor R462 is a preset patentiometer, 
which is used t o  se t  the  tone output  level before application t o  a 
complementary pair of emftter followers, V426 & V427, which axe AC coupled 
through capac i to r  C448 t o  the s iderone monitor. 

The o u t p u t  of the tune o s c i l l a t o r ,  at t h e  slides uf the  level adjustment 
potentiometer, is fed rhrougl~ series r e s i s t o r  R4h6 to t h e  i n p u t  of the final 
stage of t h e  microphone amplifier, IC402B. The carrier o u t p u t  l e v e l  produced 
is set  by t h e  value of R 4 6 6  to be compatible with an acceptable  level in the 
sidetooe monitor.  

When rhe output a t  p i n  LO of IC404 is high,  current through dlade V41.8 
discharges capacitor C441, so t h a t  p i n s  1 & 2 of IC405 are driven  high and 
the  output at p i n  3 of ZC405 goes t o  near OV. This is a p p l i e d  t o  pins 12 & 
13 of IC405, so t h a t  the o u t p u t  at p i n  11 goes h i g h  and biases transistor 
V 4 1 5  ON through d i o d e  V 4 2 0  and resis tor  R44rt. Transistor V 4 4 4  shunts the PTT 
line and t h e r e f o r e  t h e  transmit made 1s selected. 

During switch-on, p i n s  1 h 2 of IC405 are h e l d  a t  +8Y by capacitor C437, so 
that  p i n  3 of IC405 will be low, This provides a low impedance p a t h  through 
diode V418 which rapidLy charges C441, so holding the t r ansce ive r  i n  the 
receive mode .  C437 is charged through resis tor  R 4 4 8 ,  so that  subsequent ly  
pins 1 & 2 of IC405 are held  a t  OV, pin 3 produces  +8V, and V418 does not 
conduct . 
The transceiver reinafns in t h e  transmit mode, w i t h  the b y  up, u n t i l  C441 
charges through R451 to produce  approximately +4V on pins 1 & 2 of I C 4 0 5 ,  
i . e .  f o r  approxi~nately  0.7 seconds a f t e r  [he Last key operation. T h e  
t ransrnit ter then reverts to the receive mode. 

4.2.1.6 Tune Operation 

The transmitter may he energised, f o r  the adjustment of aerial tuning, using 
the tone osc i l la tor  system described above b u t  without the usc of a morse 
key and in USB or LSB mode. 

When the front-panel TUNE b u t t o n  is operated, +12V is a p p l i e d  t o  TC409 
through diode V79. Currsnt through diode V 4 1 3  operates the t r a n s m i t  select 
transistor V415, and +12Y a p p l i e d  tu p o t e n t i a l  d i v t d e r  R452-R453 d r i v e s  the 



o u t p u t  at p i n  1 1  of NOR g a t e  l C 4 0 4  low, thus enabling t h e  Lane o s c i l l a t o r .  

4 . 2 - 1 . 7 .  SSB Filters 

Switching d i o d e  V172 3s biased on in the t r a n s m i t  rnode by current through 
R222 and 11220, so t h a t  it provides a low Finpedance pat11 for t h e  o u t p u t  of 
the balanced modulator via C249. 

When in USB configuration (standard wlth in  Austra l ia )  d i o d e  s w i t c h  V163 is 
biased on by current fed i n t o  the filter through R204. The DC return f o r  the 
d i o d e  current is through R195. A t  the same time, no c u r r e n t  is a p p l i e d  to 
t h e  base of transistor switch V165, which is therefore open. The double 
s ideband  signal from t h e  balanced modulator i s  thus f e d  through t he  upper  
sideband f i l t e r .  

The cathode of diode swi tch  Y166, in the lower sideband f i l t e r  circuit, t s  
reverse-biased by the DC voltage developed across R195, while current i s  f e d  
through R201 co the base of t r a n s i s t o r  switch V187 so t h a t  t h e  anode of V166 
is effectively grounded. V166 is therefore open cixcui t and no signal is 
coupled through the  LSB filter. 

In LSB mode, the LSB f i l t e r  is selected and the  USB filter is de-selected. 

Capacitors C232, C234, C240 and C 2 4 1  tune the  i n p u t  and output  transformers 
oE t h e  crystal f i l t er s  to the  1.F. of 1650kHz. 

The s e l e c t e d  filter attenuates the undes i red  set of sidebands and further  
reduces the level of r e s i d u a l  165OkHz carries. 

In the transmit mode, diode V162 is biased on by current through R159 and 
R191, while diode V161 is reverse biased. The s ideband  output from t h e  
f i l t e r  is coupled through V162 and capacitor C184 L O  the fnput uf t h e  
transmit mixer, IC108, on pin 1. 

4 . 2 . 1 . 8 .  Channel Osci l lator (Oscillator Card) 

The channel o s c i l l a t o r ,  whf ch provides the injection t o  t h e  channel  mixer, 
is lacated oa a separate module. In standard form, a separate temperatute- 
compensated c o l p i t t a  crystal o s c i l l a t o r  ia used f o r  each o f  t he  required 
channel  ErequencLes. 

The s t a b i l i t y  of the standard channel osci l lators  I5 b e t t e r  than +/-20Bz 
over t h e  temperature range 0 to 60C. 

The required channel osc i l l a to r  is selected by the 1-of-8 control voltage 
generated b y  the  f r o a t  panel or remote con t ro l  circuit .  

Each oscillator i s  provided with a preset f i n e  f requency adjustment ,  C 3 6 4  - 
C371, t o  allow for precise netting. LEDs V309 - V316, which are connected in 
the COMMON p i n s  of the 3-tenninal regulators, increase t h e  output voltage of 
IC309 - IC316 to approximately +6.7Va They also  a i d  alignment by indicating 
which o s c i l l a t o r  is enabled* 

In export applications with severe environmental requirements,  the  channel 
o s c i l l a t o r  module may be replaced by a synthesiser, which de r ives  i t s  
f sequency ref erenee from a single osc i l la tor .  Depending upon t h e  temperature 
range s p e c i f i e d ,  this m y  either be specially compensated to provide the 
required accuracy or i s  oven-stabilised. Where a synthes iser  i s  fitted, the 



binary  select l i ne s  are used f o r  frequency s e l e c t i o n .  I 

4 . 2 . 1 . 9 .  Channe l  PZixcr (RF Card) I 

IC 1Q8 is a double-balanced m o d u l a t o r  i n t e g r a t e d  c t r c u i t ,  in wllich the I 

selected s e t  of sidebands f s comllined wi th  the cllanneL l n j c c t k o n  oscil Latar 
output  TO produce a s ingle  sideband signal at the d e s i r e d  c h a n n e l  frequency.  
An image s i g n a l  I s  also produced. 

Both the channel l n j  ection signal and the o r i g i n a l  IF sideband components 
are suppressed in the output of IC108. 

I 

The TX IF I N  at 16SOkHz is coupled i n t o  p i n  1. Channel i n j e c t i o n  is applied 
to p i n  10 v f a  C176. The output is taken Erom pin 12,  while preset 
potentiometer R149 is used to adjust  the o v e r a l l  gain of the  stage. 

The bias for ICi08 i s  Individually adjusted Eor each channel Cn order to 
compensate for frequency dependent gain v a r i a t i o n s  I n  t l ~ e  transmitter c l~aLn.  
The 1-of-8 channel select If nes are f e d  to i n d i v i d u a l  low power +5V 
regulators, IC100-107, each of which is coupled through a preset  
potentiometer and blocking diode to IC108 p i n  5, v i a  R130 and bypass 
capacitor C 174. 

4.2.1*16. RF Pre-amplifier (RF Card) 

The output of the channel mixer is f e d  t o  VP35, a commn-emitter a m p l i f i e r .  

T h e  o u t p u t  of Y135 appears across the collector Load, L117. 

The DC o p e r a t i n g  p o i n t  of t h e  stage i s  determined by t l~r  DC emitter load 
resis tor ,  R146. This is shunted by tlie network C124 ,  R136, C127 ,  which 
provides frequency-dependent gain compensation at medium and h igh  
f requencies. 

4.2.1.11. RF Tuned ClrcuLts (RF Card) 

The output of the  RF pre-amplif ier conta ins  two sets of s idebands .  The 
frequency of the desired set is equal t o  the channel injection o s c i l l a t o r  
f requuncy minus 16 SOkHZ, w h i l e  the image at t h e  channel osc Llla tor frequency 
plus 1650kHz is a l s o  present. 

The d e s i r e d  s i g n a l  1s selected by a pair of c o u p l e d  para l le l  resonant 
c i r c u i t s ,  runed to t h e  channel frequency. The required c i t c u i c s  are 
connected by diode  switches,  which are made to conduct by DC bias current 
provided by the 1-of-8 channel  select l i n e s .  

Ref e r r i n g  t o  the c i r c u i t  diagram, f o r  Channel 1, +12V is a p p l i e d  through 
R121 and forward biases l i g h t  emitting diode  VZl3. Current f l r ~ w s  through 
R137 and forward biases V138 through 2116 and R134 .  Diode V 1 2 4  also c o n d u c t s  
chrough Rii7. Both V138 and V226 therefore present a low resistance at 
s igna l  frequencies. 

The output of the RF pre-amplifier is f e d  v i a  C 1 2 6  and V138 to a t a p  on the 
Input tuned c i r c u i t  inductor, L119. The tuned c t r c u i t  LZ19/C162, which is 
resonant  a t  Channel I f requency ,  is top-capacity coup led  t o  tuned ci c c u i t  
L108/C128. The value of t h e  c o u p l i n g  capaci tor ,  C E 4 6 ,  i s  chosen t o  provide 
c r i t i c a l  coupling. 



The f i l tered  output  of t h e  coupled pair of tuned c l r c u i z s  is taken from a 
t a p  on L108, through V126, and is deve loped  across R117. 

Diode switch Y114 is biased  on by current through R111 and R102, f e d  from 
t h e  +TX l i n e ,  wi th  r e t u r n  t o  the OV l i n e  through R113. Capaci tor  C103 
decouples t h e  bfas l ine .  

4.2.1.12. PA Pre-amplif ier (KF Card) 

The sideband s i g n a l  from t h e  RF tuned c i r c u i t s  I s  coupled through C l l O  and 
V114  to the base of a class-A pre-amplifier stage, VL17 ,  through t h e  
Erequency-dependent gain compensating network R114, ClE4, R115- 

The operating point of V117  is determined by forward bias produced by the 
p o t e n t i a l  d i v i d e r  R119/R118 and by emitter resistor R120, The network C121, 
C122, R129 provfaes frequency-dependent gain compensation f o r  t h e  stage. 

The collector drives the primary of wideband transformer T100, which feeds 
t h e  PA driver amplifter. Inductor  LlO5 and capacitor C l l h  decouple the 
collector c i r c u i t .  

4.2.1.13. PA Driver Amplifder --- 

V136 and Y137 £ a m  a class-B a m p l i f i e r ,  which produces t l~e  necessary power 
to drive the f i n a l  atage of the transmitter. 

T l O O  has a balanced secondary t o  drive V136 and V137 in push-pull. Forward 
bias to reduce t h e  generatlon of intermodulation d i s t o r t f a n  is provided by 
potential div ides  R131 with  81321135 in parallel. V134, srrapped as a d i o d e ,  
is connected in t h e  earthy end of the potential d i v i d e r  to compensate far 
the  cf fects of temperature change upon the forward bias requf red. 

The stage drives the centre-tapped pr imary of wideband transformer T 101. 
Capacitor C172  compensates f o r  the effects  of t h e  transformer leakage 
inductance at high frequencies. 

4.2.1.14. Linear Power Amplifier (RF Card) 

RF appearing a t  the secondary of T l O l  is a p p l i e d  t o  the bases of the push- 
pull class-B power output transistors, V146 and V147, via resistors R151 and 
R152. Forward bias is a p p l i e d  through RF chokes L127 and L128. 

The callector currents f low in separate windings of RF choke T102 in such a 
way as to aid in the cancellation of even-order harmonics. A one turn l i n k  
on T102 supplies negative feedback via  R162 and R163 into the input ,  in 
order t o  equalise the gain versus frequency response. 

The o u t p u t  transformer, T103, couples t h e  rol lectors  of Vi46 and V147 to t h e  
antenna changeover relay contacts, KP03/2. Capacitors C192 and C195 in 
parallel across t h e  primary a£ T103 compensate for  the effects of 
t ransf omer leakage inductance a t  high frequencies . 
The bias supply f o r  the  power amplifier comprises the two transistors Y 148 
and V151. V151 is the series pass transistor, while V148 is a vo l t age  sensor 
and i n v e r t e r  t h a t  drives the base of V151. The ourput vol tage  of t h e  bias 
supply  is equal t o  t he  base-emitter voltage of V148 ,  plus a small voltage 
drop which appears across the parallel resis tors  R165 and R167. Resistor 
R175, in the rolLector of V151, provides short  c i r c u i t  p r o t e c t i o n .  C 1 7 3  and 



C 17 5 are bypass capaci tors .  

4.2.1.15. Harmonic F i l t e r s  (RF Card) 

Depending upon che frequency se lected,  the  osc i l l a to r  module w i l l  enrrgise 1 , 
one of relays K101, K132, K104 or K105, each of which connects a law-pass 
Ciltsr into the a e r i a l  feed l t n e .  

A 1 1  E i l t ~ r s  have a c h a r a c t e r i s t i c  impedance which is n o m i n a l l y  SO ohms, ) I 
I a l t  huugh some component va lue s  have been d e l i h e r a  tely changed to compensate 

fo r  the variations in power amplifier output. Impedance w i t h  change in I. 

f reguency. The f i l t e r  characteris tics arc a s  fo l lows:  Chebyshev law-pass, 
n=7, ripple=O.ldR maximum, Qo-127, fmax=frnia x 1.65.  t 

I. 1 
The f i l t e r  selection relay coils are fed tlzrough RF chokes t100-103 i n  order 
to prevenl: i n s t a b i l i t y  caused by i nduced  vultages in the r v l a y  coils I 
Capacitors C104, C107, C 1 1 2  and C118 bypass the c o i l s  at RF. Diodes V101, 
V112, V115 and VZE6, c o ~ ~ u e c t e d  across the reley c o i l s  in reverse p o l a r f t y ,  
suppress induc r i v e  s p i k e s  on de-select ion. 

4.2.1.16. Aerial Tuning Induc tor  (Rear Chassis1 

The o u t p u t  of t h e  sub-harmonic f i l t e r s  is f e d  thruugh wideband 
current transformer T I 0 4  to the 50 ohm CQ-axial antenna socket.  T104 is 
mounted on the  RF Card. 

Optional ly ,  variable i n d u c t o r  L15L may be fitted to a l l o w  the use of non- 
resonant wire antennas. Short antennas, which present  a capacitive 
reactance, m y  b e  brought into resonance by L151 when connected t o  te rminal  
A l l  Antennas which have inductive reactance may b e  connected v i a  a aeries 
h i g h  voltage capacitor, C246, t o  t e rmina l  A2, so that they a l so  may be 
resonated by adjustment of L151. 

L151 is n torofdally-wound inductor,  possessing a low external magnetic 
F i e l d ,  which is mounted in a screened enclosure. 

4.2.1.17. Tuning I n d i c a t o r  {RF Card) 

The transmitter RF output  current is monitored by current trarlsEomes T104. 
The voltage across the Load resistor, 8206,  i s  proportional to t h e  primary 
current  and is r e c t i f i e d  and f i l t e r e d  by diode V168 and capacitor C23h. 

The resultant DC voltage is a p p l i e d  to  current amplifier transistor V170 
which d r i v e s  the £rant-panel  RF indicator LED, V 4 0 .  Diode V169 and resistor 
R255, in the base c t r c u i t  of VIJQ, part ia l ly  remove the 0.5V s t e p  i n  the 
t r an s f e r  characteristic due to t h e  Vbe drop. The natural LED characteristic 
of b r i l l i a n c e / c u r r e o t  tends t o  compress var ia t ions  in indicated b r i l l i s n c e ,  
so that correct adjustment oE the  antenna tuning inductor is f ac i l i t a t ed .  



4-2 .2 .1 .  K.P. I n p u t  Tuncd Clrclrlcs (RP Card)  

Lncolning s i g n a l s  from t h e  acrtal. connector are passed t l i r u u g l ~  tlie sub-octave 
hanoonic  f i l t e r a  and through the aet-lal changeover relay, K103/2, to a high- 
p a s s  f i l t e r  formed by C 1 1 9 ,  C123, C145, L106 and L107. 

T h c  f i l t e r  reduces any p o s s i b l e  breaktIirough of s igna l s  al: the 165OkHz 
intermediate frequency and prevents blocking In the  receiver RF stages by 
s t s o ~ i g ,  loca l  medium wave broadcast s ta t ions .  

T n  the r r c e t v e  anile, s w i t c h i n g  diode W1 L3 i s  b i a s e d  011 by c u r r e u r  1 r 0 l n  the  
t l Z X  l i n e  tkrougl~  R L L G  and 11112, with re turn  to tlie flY L'Lne i K113. 
Capacitor C L 09 dccouples  t h i s  bias supply.  

The incoming s i g n a l s  are  coupled in to  the i n p u t  RF t u n e d  c l r c u i t s  by 
capac i to r  CL L 1. 

As in the t r a n s m i t   node, t h e  correct RF cuned c l r c u i t s  are se lected hy the 
swi tclling d iodes  V126-V133 and V138-V145. 

The o u t p u t  of the selected tuned c l r c u i t s  is couplcd t h r o u g h  ci iyaci toc C178 
to the RF amplifier s tage ,  V149. 

4.1.2.2. K.F. Amplifter (RF Card) -- 
V149 is a dual-gate NOSFEET R.P. amplifier, w i t h  signal i n p u t  on g a t e  1 and 
AGC voltage a p p l i e d  t o  gate 2 .  The gstn of V149 I s  deliberately kept  low to 
avoid i n t e r m o d u l a t i o n  under s t rong  s i g n a l  condi t i o n s  b u t  is j u s t  &reat  
enough to determine t h e  o v e r a l l  receiver n o i s e  figure. 

The AGC range of t h e  R.F. stage is increased by connec t ing  LED V15O Ln the 
source circuit, whicli provides a fixed b i a s  p o t c n t i s l  ~zlf about  2.7V.  T h e  
indicatlan of source cu r r en t  by the LED a l s o  a i d s  s e r v i c i n g  of the 
equipment, 

V152 i s  a dual-gate MOSPET mixer, w i t h  the amplifted s-lgnal input connected 
to gate 1 and the local o s c i l l a t o r  counected t o  gate 2. The output of the 
mixer feeds a coupled pair of c i r c u i t s ,  resonant at the 1.F. of 1650 kHZ, 
i .e* L130/C193 and TA134/~198/C199. 

C197 -Ls the coupl ing capacitor beeween the t w o  t u n e d  c l r c u i t s ,  T h e  
capacitive d i v i d e r  C198/C199 matches t h e  o u t p u t  tuned c i r c u i t  to  the 
re la t ive ly  low i n p u t  Impedance of t h e  next stage. 

Local osc i l la tor  i n j e c t i o n  t o  gate 2 of V152 is d e r l v e d  from the channe l  
~ s c  iL la t o r s  (described in the transmitter sectton of t h i s  manual) and is 
coupled in through Cl89. 

4.2.2.4. Noise Blanker (RF C a m  

The  1.F. output  from the mixer is coupled through capacitor C187 to the 
i n p u t  of dual-gate MOSFET arnplif l e r  V253. Source-f o l lower  V155 couples t h e  
o u t p u t  t o  a second srage of amplification, j u n c t l o n  t ransis  t o r  V156. 



Both V153  and V156 are broadly tuned at 1650 kHz, so t h a t  noise i m p u l s e s  
will not be degraded. 

The detector diode V160 i s  forward-biased by regula tor  t ransis  t o r  V164, 
which is connected in a D.C. feedback c i r c u i t  t o  generate approximately 2V. 
The output of the detector is f e d  to pulse amplifter V l f i 7 ,  which controls 
t h e  gate inpur of t h e  f c t  series s w i t c h ,  Vk57. 

T h e  noise de t ec to r  o u t p u t  i s  also f i l t e r e d ,  level  s h i f t e d  and fed co  D.C. 
amplifier V158, which produces AGC voltage to c o o t r u i  t h e  galn of the first 
noise amplifier, V 153. 

Fixed b i a s  of approximately 1 . 7 V  is developed at the source of V153 by LE13 
V 154. 

In normal operation, d e r e c t o r  o u t p u t  is controlled so that Vl67 is not q u i t e  
conduct ing.  Noise p u l s e s  cause V167 t o  conduct heav i ly ,  turning rhe series 
f e t  gate V157 of f  f u r  t h e  duration of the pulse. 

4.2.2.5. SSl3 I . F .  Amplifier - & D c ~ e c t o p { K F  Card) 

V159 is an 1.F. p r e - a a p l i r i e r  wtiich Eeeds the c r y s t a l  filters, i 3 L O O  a n d  
B 101. 

In t h e  rsce lve  mode, d i o d e  s w i t c h  V161 is t u r n e d  on by current rrorn the +R6 
line through resistor K190, w i t h  r e r u r n  to OV through R191. The IF o u r p u t  
f ram V159 is coupled i n t o  t h e  crystal f i l t e r s  through capacitor C220. 

In standard form, on ly  one c ry s t a l  f i l t e r  is f i r t e d  to t h e  SCOUT* \.ken b o t h  
Eilrers are  f l t t e d ,  t h e  front-panel mode s w i t c h  selects  the upper or lower 
s l d e b a o d  f i l t e r  111 the same malner as h a s  a l r e a d y  been described in the 
t r a n s ~ n i t t e r  s e c t i o n  of this manuill. 

I n  t h e  receive mode, s w i t c h i n g  diode V171  i s  b i a s e d  on by c u r r e n t  from t h e  
+RX line through 11221, w i t h  return to OV t l i reugh R220. The IF o u t p u t  from 
t h e  f i l t e r  is coupled v i a  C244 and C 2 4 7  to the IF amplifter. 

V174 and V177 f o m  a tvo-stage broadhand I . F .  amplifier, fol lowing t h e  
c r y s t a l  f i l t e r  and d r i v i n g  the produc t  detector. Dual-gate MOSFET dev i se s  
are used for  the ir  hlgh gal11 and excellent AGC characreristics. Delayed AGC 
is a p p l i z d  to gate 2 of V174. 

The LED, V175, which i s  connected i n  t h e  source c i r c u i r  of V 1 7 4  acts as a 
lscr voltage zzner dlode,, providing a Elxed 61as wll-ich i m p r o v e s  the AGC range 
of the stage. The L E D  a l s o  provides  a convenien t  indication of the current  
i n  VZ74 and so aids servic ing.  

V179 and V182 form a cunvcnEIona1 balanced modula tor  type of product 
detector, w i t h  V180 being used as a constant-current source I n  t he  common 
emitter lead. IF s igna l  is a p p l i e d  t o  the gate  of V180 to inodulate the  
emitter current in the produc t  detector,  w h i l e  the 1650 kHz HFO o s c i l l a t o r  
is applied t o  the  base of V179 to s w i t c h  the c i r c u i t  a t  the carrler 
Srequetzcy. The a u d i o  p roduc t  appears  at t h e  c o l l e c t o r  of V182. 



4 * 2 * 2 . 6 .  AGC Amplifier (XP Card) - 
The a u d i o  output f r o m  t h e  product detector Is a ~ n p l i f i e d  approximately 30X by 
FET-input operational amplif Fer IC113A and fed so the peak-to-peak detector 
V183/V184. 

IC113B is connected as a untty-gain feedback arnplffier to isolate the o u t p u t  
o f  the detectwr f r o m  l o a d i n g .  Zener diode V181 limits the excursion of t h e  
d e t e c t o r  o u t p u t  , to improve speed of response to overload. 

The detec tor  output  i s  compared with  the voltage present at the junctton of 
R233 and R235. The difference Is amplified about 5X by D . C .  amplifier 
ICLL2A. The operating p o i n t  is s h i f t e d  by Zener diode Y176 and t h e  o u t p u t  is 
f e d  as AGC voltage to the R.F. amplifier, V149. Delayed AGC f o r  the I .F.  
amplifier, V 1 7 4 ,  is d e r i v e d  by potential divider R224JR227. 

4.2 .2 .7 .  A u d i o  O u t p u t  Amplifier (KF Card) 

The audio frequency s i g n a l  from the product detector is coup led  to the 
o u t p u t  stage by C275, into R252 and the f ron t -pane l  volume c o n t r o l ,  R41. The 
preset  volume canlriol, R253, is fitted in lieu of the front- panel control 
i n  t runk-mounted or retw tely controlled versions of the SCOUT. 

The m u t e  circuit switch, V411, shorts the signal at the  junct ion  of B252 and 
R253 to ground, except when the a u d i o  chain Ls un-muted. 

Audio input from t h e  volume contro l  is f e d  through capac i to r  C276 t a  the 
base of V186, a common emitter pre-ampltfier stage. Capacitor C 2 7 4 ,  
connected between the base of V186 and t h e  OV r a i l ,  attenuates any residual 
IF s ignal  at th i s  point and provides  response shaping at higher audio 
E requencies. DC current feedback developed across t h e  emf t ter res istor  of 
V186 increases the I n p u t  impedance of t he  stage and reduces l o a d i n g  upon the 
volume control. 

The audio output stage c ~ n s i s t s  of a pair oE i n t e g r a t e d  c i r c u i t  power 
amplifiers, 112114 and IC115, which are bridge-connected in push-pull. The 
network R237 and C255JC256 across the output of the amplifiers ensures loop  
s tab i l i t y .  The supply t o  the audio a m p l i f i e r  is derived from the +RX l ine ,  
v i a  diode  YL78, and is bypassed by capaci tors  C257 and C261, 

Since C26L Is of large capacity, the +RX l i n e  would remain a c t  tve during the 
f f sst past of each transmit p z r i o d  i f  t h e  a u d i o  o u t p ~ ~ t  stage were connected 
direc t ly  t o  f R X ,  and this  would cause acoust ic  feedback. However, V178 
becomes non-conducting when transmit i s  selected and so t h e  +RX l i n e  is 
discharged r a p i d l y .  

T h e  output  of the audio amplifier is connectsd t o  the i n t e r n a l  loudspeaker, 
to the headphone socket on the f r o n t  panel and to the extension loudspeaker 
socket  on the rear panel.  

When the GOO ohm line drive op t i a n  ts F i t t e d ,  t h e  oucput  i s  also connecred 
through a preset l l n e  l e v e l  c o n t r o l ,  R 4 0 2 ,  to the primary of t s o l a t i n g  
transtormer T.400. The mximum l i n e  l eve l  i s  adjus table  by fnsertlon of 
ei ther ,  but  n o t  both, of l i n k s  LK4Ol or LK402. The secondary of T400 is 
connected to the rear-panel accessory socket,  X56. 



4.2.2.8. Mute (Punce ioa  Car* - -.--- 

The audio s ignal  from t h e  product detector is coupled v i a  C277 and t h e  front 
panel connectors to the voice-operated mute c ircu i t .  

On the Function Card, a u d i o  i n p u t  is coupled  through C40O and R400 to the 
i n p u t  of o p e r a t i o n a l  ampliEier IC40GC, which f u n c t i o n s  as a limiter 
producing approximately IY peak to peak of output .  

The output oE the Ifmiter is coupled  t o  two two-stage act ive  f i l t e r s ,  using 
all four sections of operational a m p l i f  t er  IC4U 1. Each f i l t e r  has a bandpass  
response ,  but  w l t h  dtfferent centre f requenc ies .  

The output of each filter i s  peak-detected and t h e  resultant D.C. outputs 
a rs comparzd by IC400B. 

The mure con t ro l ,  R436, is adjusted so t h a t  w i t h  noise only as s i g n a l  f rom 
t h e  product detector ,  the  D.C. o u t p u t  of IC4008 is low. 

Diode V410 is therefore non-cs~~duct i r~p,  and the n u t p u t  of IC4000 is high.  
Transistor switch V411 is turlled on and mutes t h e  audio o u t p u t  a m p l i f i e r  by 
s h u n t i n g  t h e  inpuc to the vulume control. 

Upon rece ipt  of an a u d i o  s i g n a l  from the product detector,  t h e  rat io  of the  
o u t p u t s  from the active f i l t e r s  change,  so that the  output of 16400B goes 
high ,  dtode V 4 1 0  conducts and C 4 3 3  i s  charged. The output of IC40QD is 
d r i v e n  low and the mute s w i t c h  V411 is turned o f f ,  thus enabling the audio 
output  a m p l i f i e r .  C433 i s  charged r a p i d l y  through V410 and R440 ,  so 
producing a short attack time, whflz R441 s e t s  the  decay t h e  to 
approximately 2 seconds. 

The mute s i g n a l  is also  cenneceed to IC400.4, whtch  operates as a comparator. 
The  output  of IC400A d r i v e s  the mutt. Lndicator LED on t h e  Front  panel, whlch  
is i l l u m i n a t e d  when a s i g n a l  is received. 

When switched OFF, the front-panel MUTE switch s h o r t s  t h e  base-emitter of 
trans is tor  V411, and so disables mute c i r c u i t  operation. 



4.2.3. CHANNEL SELECTION LOGIC 

4.2.3.1. Standard SCOUT 

In the  SCOUT, selection of each channel is achieved by a p p l y i n g  an active 
high  s i g n a l  t o  one of 8 s e l e c t o r  l i nes .  

The channel selector l i n e  powers the channel gain c o n t r o l  v i a  one of the 
three terminal regulators I C l O O  - IC107, each of which is followed by a 
preset adjustment of the  ga in  control voltage applied t o  pin 5 of t h e  RF 
mixer, IC108. These controls allow transmitter output power to be 
individually adjus ted  on each channel. 

The channel selector lines also f e e d  bias current  to t l ~ e  RF t u n e d  c i r c u i t  
swi tc l~ing diodes, v i a  res is tors  R121 - 8128,  fn order to acr iva te  rbe 
correct pair of tuned circuits f o r  the selected channel. 

F i n a l l y ,  t h e  channel selector lines power the  channel oscillator c i r c u i t s  
via three-terminal regulators ZC30L - LC308. 
N o t e  that t h e  Oscillator Card I s  equipped with e diode matrix, so that the  
correct sub-octave harmonic f i l t e r  relay may also be selected Ear each 
channel.  

4.2.3.2. Extended Local Control O p t i o n  

When the E.L.C. o p t i o n  is f i t t e d ,  the external  Control. Bead generates a 3- 
l i n e  binary  encoded channel select .  The binary s e l e c t  is decoded to provide 
a 1-of-8 se lect  by a read-only memory integrated  c i r c u i t ,  ZC6O. 

The open-collector outputs  a£ IC60 arc p u l l e d  up to +5V by resistors R64 - 
R71 and the output logic l eve l  Is conver ted  to +12V by t rans i s tor  amplifters 
V60 - V67, V69 - W76, w h i c h  produce t h e  required channel selector lines. 

Link EK70, w h i c h  aomalLy feeds f 1 2 V  to the f r o n t - p a n e l  channel  select or 
switch ,  should be discoaneceed. 

4.2.3.3. Dual-Frequency Simplex Opt ion  

The read-only memory integrated circuit, IC60, and t h e  associated select 
l f n e  drive amplifiers d i s c u s s e d  in t h e  previous section, are fitted ro 
provide the dual frequency simplex opt ion .  

Transistor sv i t ch  V68 is b i a s e d  on F n  t h e  receive mode by current from the 
PTT line, v ia  r e s i s t o r  R96. 

Input  p i n  13 of t h e  read-only memory, IC60, is therefore held a t  a logic 0 
Iwel. The 3-line binary c l~anne l  select therefore produces a s e t  oE 8 
channel select s ignals ,  the sequence of which is determined by zhe 
programming of the  read-only memory to meet customer requirements. 

In the t ransmit  mode, Y68 I s  turned off and pin 13 of IC 60 is pulled up to 
SSV by resistor R60. A second s e t  of 8 channel select s i g n a l s  is therefore 
produced by LC60 f o r  t h e  transmit mode and, as for t h e  receive made, the  
sequence is de terrnfned by customer requirements. 

Normally, p i n  14 of IC60 is connected to +5Y by LK60, hut may instead be 



connected to OV e i ther  through LK61 o r  through a changeover switch. h e n  p i n  
14  is grounded, IC60 generates fresh receive and transmit channel select 
sequences, which are normally set: f a r  s ' lngle-frequency simplex operation of 
t h e  f i t t e d  channels, but  whlch may be user-spcct f i ed  to m e e t  special 
requirements.  

'In tills way, a11 fitted channels may be u t l l i s c d  in either s i n g l e  or dual 
E requency s i m p l e x  modes, w i t h  two a v a i l a b l e  s e l e c t i o n  combinarions 

When the dual-frequency s implex  o p t i o n  is f i t t e d  ~o an under-dash ur table-  
t o p  SCOUT, the blnary-coded se lec t  signals f o r  IC60 are  generated by an 8- 
i n p u t  p r i o r i t y  encoder f ntegrated ci t c u i t ,  IC61. I n  t h i s  con£ l gu ra  tion, the 
ro to r  of the front-panel  channel selector  s w i t c h ,  S40E i s  connected to  OV by 
LK71. LK70 is open circuit. 

Links LK62 - LK69 are also [>pen c i r c u i t ,  i n  o r d e r  to disconnect the Eront- 
p a n e l  s e l ec tor  switch l i n e s  from the channel seLsctr>r lines. 

IC61 generates the required b ina ry  select code at the TTL level required t o  
drive ZC60. 

4 2.3.4. Frequency D i s p l a y  Opt f on 

The Frequency Display Option f u r  the  SCOUT is provided by f ive  7-segment LED 
d i s p l a y s ,  m u P t  iplexed at approximat eLy 400Hz. 

Two sections of quad CMOS NAND g a t e  in tegrated  c i r cu i t ,  TC2,  are connected 
as an as tab le  mult iv ibrator ,  which generates a squa re  wave at approxi~nately  
1600iiz. T h i s  c locks  a dual D f l i p - f l o p  c i r cu i t ,  I C 3 ,  which forms a modulo-4 
counter. 

The four states  of I C 3  a re  decoded by a quad CMOS NAND gate, I C 4 ,  and drive 
the common anodes of the LED d i s p l a y s  through d a r l t n g t o n  transistors V6, V7, 
V8 and Y17.  The leftmost p a i r  of LED displays is connected together. 

Wi th the exception of t h e  lef tmus t d i g i t ,  the  cor respending  segment cathodes 
of each LED display are connected in parallel and are i l l u m i n a t e d  when 
grounded through c u r r e n t  l i m i t i n g  resistors R3 - R9 and swi t ch fng  
transistors V10 - V16. 
The l e f  trnost d i g i t  is e i t h e r  blank or has two segments i l luminated  ( t o  
generate t h e  d i g i t  2 ) .  The twa segments required are illuminated when 
grounded through resistors R 1  and R 2  and switching transistor Y9. 

The binary coded channel  se l ec t  l i n e s ,  derived remotely o r  Eram IC62 
depending upon the configuration of the SCOUT, address 8 s e t s  of 4 8 - b i t  
words in read-only memory i n t e g r a t e d  circuit I C 1 .  

Each 8 - b i t  ward is programmed t o  produce the segment drive f o r  one d l g l t ,  
each being selected in turn by the o u t p u t s  rrE the modulo-4 counter, IC3, 
which multiplexes t h e  display. The read-only memory output  b i t  Y I ,  on p i n  I 
of I C 1 ,  is used s o l e l y  t o  d r i v e  the leftmost d i g i t .  The remaining seven 
outputs  Y2 - Y8 of I C l  d r i v e  the seven segmnts  a£ the other four LED 
displays. 

The required segment drive pattern for  he d i s p l a y  is factory-programmed i n  
IC 1 f o r  the user-specif i ed  transmit channel f requencles, t o  the nearest: 
k i l o h e r t z .  



5.0 ALIGNMENT AND FACTORY CHECKS 

5.1 PRE-SET CONTROLS 

This t ab le  con ta in s  d e s c r i p t i o n s  of a l l  pre -se t  adjustments and also 

I several fac tory  checks and adjustments. 

Pre-set Cont ro l s  : 

*Dupl icated for each channel. 

**Trunk mount and remotely controlled versions only .  

***Optional. 

BFO FREQUENCY (Tx) 

*RF TUNED CIRCUITS 

CONTROL 

TRIMCAP 

INDUCTORS 

DRAWINGS 

1096 1105 

1096 1101 

REF 

1096 1101 

1096 1101 

1096 1102 

1096 1105 

1096 - 

1096 1105 

1096 1105 

1096 1101 

1096 1101 

1096 1102 

1096 1101 

1096 1102 

PCB 

*Tx POWER (EACH CHANNEL) 

Tx POWER (OVERALL GAIN) 

CW/TUNE RF OUTPUT 

*CHANNEL OSC. FREQUENCI 

***AERIAL TUNE 

BFO CLARIFIER (h) 

C346 

(L 108- 1 15 
(L119-126 

OSC. PCB 

RF PCB 

R F  PCB 

RF PCB 

FUNCTION PCB 

OSC .PCB 

REAR CHASSIS 

OSC. PCB 

TRTHPOT 

TRIMPOT 

TRIMFOT 

TRIMCAP 

INDUCTOR 

INDUCTOR 

OSC .PCB 

RF PCB 

RF PCB 

, FUNCTION PCB 

RF P C B  

FUNCTION PC8 

R103-L 10 

R149 

R462  

C3h4-37 1 

L15 1 

L300 

R32 1 

L130,L134 

R2 32 

R436 

R 2 5 3  
R402 

CLARIFIER W G E  

IF TUNED CIRCUITS (Rx) 

AGC THRESHQLD 

MUTE SENSITIVITY 

**VOLUME PRE-SET 
k**LINE OUTPUT LEVEL 

TRTMPOT 

INDUCTORS 

TRIFPOT 

TRIMPOT 

TRIMPOT 
TRIMPOT 



5.2 TRANSMITTER 

5.2.1 T e s t  Equipment 

EQUIPMENT SUGGESTED TYPE 

POWER SUPPLY, 12.6V, 15A 

OSCILLOSCOPE, 50MIIz preferred I 
HI? VOLTMETER I 

with HF PROBE 

w i t h  T CONNECTOR 

RF AMMETER, 1 . S A  f s d  I 
FREQUENCY COUNTE;, Te;p- S t a b :  

+O,lppm, 0 C-50 C, or - 
better 

AUDIO 1WO-TONE CENERATOR 
1000/1600 Hz, TRD < 0.1% 

TEST BOX WITH PTT SWITCI'I and 
AF i s o l a t i o n  transformer 

I 
D.C .  M T E R  1 5 A  f s d  

REACTIVE LOAD TMNSFORMER 
input: 20 ohm series lOOpF 

output: 50 ohms resistive 

TRAEGER PS1215M 

TELEQUIPMENT D83 

SY STRON-DONNER 6 25 2 
(Option 11) 

N.B. T h e  HF voltmeter may not  be required if the  o s c i l l o s c u p e  is 

accura te  to at leasr 15mz. 

5.2.2 BFO Oscillator 

1. Turn t h e  channel  selector to an  unused channe l  or ensure  

cha t  NO transmit audio dr ive  is avai1.able. 

2. Switch the transceiver to the TRANSMIT mode to d i s a b l e  the 

c l a r i f i e r  c i r c u i t r y .  

3. Observe the  waveform at the emiKter of V308 on t h e  o s c i l l ; ~ t o r  

pcb u s i n g  an a s c i l l o s c o p e  and h i g h  impedance probe.  

The waveform should bc a s i n e  wave of  approximately 1.5V p-p. 



4. Maintaining conditions 1 and 2 above,  connect  a Erequcncy 

counter to the ernizter of V308. 

5 .  A d j u s t  rrirnmer capac i to r  C346 u n t i l  t h e  counter reads 

1650.000KHz p l u s  or m i n u s  5Hz. 

5.2.3 Transmitter ALC (refer drawings 1096, 1102) 

The ALC systcrn should n o t  require adjustment  i n  t h e  f5eld. 

However, its operation may be checked as follows: 

1. Turn the CHANNEL selector to an unused channel. 

2. Connect a 1000Hz sinewave audio genera tor  to the microphone 

socket. 

3. Monitor the waveform a t  TC402B p i n  7 with an osc i l l o scape .  

4 .  Increase the audio generator autput l e v e l  u n t i l  the wavefarm 

a t  pin 7 j u s t  reaches its maximum level. This i s  the U C  

THRESHOLD leve l .  

The -Input waveform should be approximately 4mV p-p. 

The waveform at pin  7 should be approximately 3.1V p-p. 

5. Increase the audio s i g n a l  generator 3dB past the ALC t h r e s h o l d  

and note t h e  amplitude of the waveform a t  p i n  7. 

4. Increase she audio s i g n a l  generator  output a further 2 0 d B  and 

again note the a m p l i t u d e  of t h e  waveform at pin  7. 

The increase I n  t h e  l eve l  at p i n  7 should be less than 12% ( l d B )  

and is typically less than 6%. 

5.2.4 RF Tuned C i r c u i t s  

1 .  Turn the CHANNEL selector to channel 1. 

2. Connect a two-tone a u d i o  generator and PTT switch to the microphone 

socket . 
3.  Connect a 50 ohm resistive dummy load ro the antenna socket. 

4 .  Connect some power measuring device at the input to the load, 

e . g . : ( a )  RF ammeter in series 

( b )  Oscil loscope w i t h  high impedance probe in parallel  

(c)  HP4lOC WF volrrneter and RF probe in parallel 

5. Switch the PTT switch to TRANSMIT. 

6. A d j u s t  i nduc to r  L108 for maximum power output. (A LED indicates  

the selected i n d u c t o r  pair) . 
7. A d j u s t  inductor L119 for  maximum power output. 

8. Repear these adjustments  an alL o t h e r  channels. 



Transmitter Outpu t  

I .  Maintain conditions 1 to 5 in 5 .2 .4  above. 

2 .  Ensure  t h a t  t h e  audio two-tone drive is aboutl 3dH past t h e  

ALC threshold. 

3. A d j u s t  potentiometer R103 f a r  100 w a t t s  pep  output. A LED 

indicates  rhe s e l c c t e d  rrimpot. The dc c u r r e n t  d r a i n  should 

be  1 2 . 5 A  p l u s  o r  m i n u s  1A. 

For  a two-tone waveform: 

100 W pep = 200V p-p on a CRO 
I t  = 1.0A rms on a R F  amrnerer ( for  undisrorred wnvefo 
I! = 71V r m s  on AP410C (Peak responding device) 

4 .  Repea t  far a19 channels.  

5. I f  there is insufficient range in potentiometers R103-110 t o  

obtain 100 watrs p e p  on one or more channels, resistor R149 on 

t h e  RF pcb s h o u l d  b e  changed in va lue  to alrer  t h e  overall gain 

of t h e  rr , lusrnitrcr.  l ? o t n t i n g  R149 clockwise increases  the 

o u t p u t  power.  

6 .  T h e  r.f. LED should light to f u l l b r i l l i a n c e  on a l l  channels. 

C.W./~une r . f .  Output 

1. Turn rhe CHANNEL selector to any channel tha t  has  been a d j u s t e d  

f o r  lOOW p e p  outpur. 

2. Connect a 50 ollm dummy load and power rncnsuring dt%vice t o  t h e  

an tenna  socket. 

3 .  Press rhe TUNE button and adjust t r i m p o t  R462  f o r  30W plus o r  

minus 5W r . f .  output.  The r . f .  output s h o u l d  be a carr ier  

relatively free of modula t ion and at a f requency  approximarely 

800Hz above t h e  suppressed carrier frequency ( f o r  u .  s .  b .  

o p e r a t i o n ) .  The  r . f .  LED stlould l i g h t  tu almost  f u l l  b r i l l i a n c  

N.R. 30W rms = llOV p-p on a CKO 
I !  = 0.77h rms on an RF ammeter 
11 = 39V rrns on an HP410C 

4 .  If t he  C.W.  o p t i o n  is f i t t e d ,  plug a key inro  he KEY jack 

and press t h e  key down. The r e f .  output should be i d e n t i c a l  
I 

to that  ob ta ined  w i t h  t h e  TUNE button. I 

5. R~lease  t h e  key. The transceiver s h o u l d  stay in t h e  transmit i 
mode f o r  approximarely 0.7 seconds. 



Transmitter Fresuencv 

I .  Ensure t h a t  the 1650KHz BFO oscillator has been adjusted - 

see section 5.2.2 

2. Connect a 50 ohm dummy load and attenuator to the antenna 

socket and connect a f requency counte r  t o  the a r t enua to r .  

3 .  Connect a p.t.t. switch and an accurate l O O O H z  a u d i o  

generazor to the microphone socket. 

4 .  Select channel 1. 

5 .  Set  t he  ? . r a t .  switch to transmit and a d j u s t  the lOOOBz audio 

level for sufficient r , f .  output to register on the counter .  

6 .  Adjust trimmer capacitor  C364 u n t i l  the counter  reads 

(fc 4- 1000)Hz p l u s  or minus 5Bz. 

N . B .  For lower sideband opera t ion ,  adjust f o r  ( f c  - lOOUjMz 
7. Repeat f o r  a l l  other channels, 

Aerial tun in^ Inductor (optional) 

The aerial tun ing  inductor, L151, may be checked as f o l l ows :  

1. Select channel 1, 

2. Connect a r e a c ~ i v e  l o a d  t ransformer  between the A 1  aerial 

terminal and earth. 

3. Connect a 50 ohm dummy l o a d ,  a CRO and a powcr m2asurirlg 

device ta the transformer o u t p u t .  

4 .  Connect a 2-tone a u d i o  generator and PTT switch to the 

microphone socket. 

5. Ser t h e  p . t . t .  switch t o  transmit and turn the TUNE control 

for maximum brightness of the r . f .  LED. 

6 .  The o u t p u t  power should be in excess of 50W p e p .  Some 

c l i p p i n g  of rhe waveform w i l l  result  if the  TUNE con t ro l  is 

n o t  correctly set. 

7. Turn t h e  TUNE control eirher s i d e  of resonance and check t h a t  

the transmitter waveform does n o t  i n d i c a t e  i n s r a b i l i t y  . 
N.B. the TUNE b u t t o n  may be used in l i e u  of t h e  2-tone audio 

genera tor  but the r e s u l t i n g  carrier may not  show up i n s t ab i l i t y  

as easily. 

8. Repear on a l l  citannels. 

9 .  Repeat on a t  lcasr  onc channel u s i n g  t h e  A 2  terminal. 



Emergency C a l l  Encoder ( o p t i o n a l )  

1. Turn  the  CHANNEL s e l e c t o r  to any used channe l .  

2.  Connect a 50 ohm dummy l o a d ,  power meter and CRO t o  the 

antenna socket . 
3. Press t h e  ECE b u t t o n  and note t h e  power nutput and t h e  

waveform. 

4 .  The o u t p u t  power should b e  approximately lOOW pep and the 

two tones should b e  balanced ro within 20%. 

5. Monitor t h e  ECE transmission with an A . M .  radio receiver 

tuned to t h e  channe l .  

6. Measure t h e  de-modulated receiver audio frequency with a 

counter. The frequency should b e  440Hz plus or minus  IHz 

f o r  RPDS and 360Hz plus or minus 1Hz f o r  SES use .  



5 . 3  RECEIVER 

5 .3 .1  Test Equipmenr 

EQUIPMENT SUCGESTED TYPE 

POWER SUPPLY, 12.6V, 1 5 A  TMEGER PS 12 15N 

OSCILLOSCOPE TELEQUZ PMENT D 8  3 

FREQUENCY COUNTER SYSTRON-DONMEK 6252 

RF SIGNAL GENERATOR HEWLETT-PACKARD 606B 

MULTIMETER, AC range w i t h  dB 

5.3.2 Clarifier 

N.B. P r i o r  to a d j u s t m e n t ,  ensure that the BFO o s c i l l a r o r  i s  set 

to frequency - see 5.2.2 

1. Connect a frequency counte r  to t h e  emttter of V308 on the 

o s c i l l a t o r  pcb. 

2. Set the CLARIFIER con t ro l  ta M I D  p o s i t i o n .  

3 .  Adjust i n d u c t o r  L300 until t h e  counter reads 1650.000KHz plus 

or minus SHz. 

4.  Note t h e  counte r  readings wich t h e  CLARlFlER c o n t r o l  f u l l y  

anti-clockwise and t h e n  f u l l y  clockwise. 

The nominal c la r i f i e r  range is plus or minus 30Hz. The 

measured range should fall with the limits: 

( p l u s  or minus) 25 to 40Hz. 

5. If the c l a r i f i e r  range is outs ide  t he  limits, a l t e r  the s e t t i n g  

aE trimpot R321 and readjust L300 as p e r  step 3. 

6. Again check t h e  clarifier range and repeat step 5 u n t i l  the 

range is w i t h i n  llmits. 

Receiver Tuned Circuits, Receiver SINAD 

I .  Turn t h e  channel selector to channel 1. 

2. Cannect an RF signal generatar to t h e  a n t e n n a  sockc~. 

3 .  Connect an AC voltmeter across the Loud-speaker terminals  or to 

an 8 ohm load connected t o  t he  ex te rna l  speaker socket .  

4 .  Tune t h e  s i g n a l  generator  u n t i l  a 1000Hz tone i s  heard from the 

loud-speaker. 



5. For a two-frequency s i m p l e x  channe l ,  a d j u s t  t h e  a p p r o p r i a t e  

pair of i n d u c t o r s  ( i n d i c a t e d  by LED) f o r  - maximum audio o u t p u t .  

For s i n g l e  frequency s i m p l e x  channels ,  L108 and Lll9 are 

common to rhe transmitter and receiver and are best  a d j u s t e d  

i n  TRANSMIT mode f o r  maximum o u t p u t  power. 

6. Adjus t  t h e  1F i n d u c t o r s  L130 and L134 for m a x i m u m  a u d i o  o u t p u t .  

7 .  Reduce the KF signal generaror output to 0.5uV r m s  and a d j u s t  

the receiver VOLUME c o n t r o l  such thar  t h e  ac  voltmeter reads OdB 

Reduce r h e  RF signal generator  o u t p u t  ro OuV and note the  

r e d u c t i o n  in voltmeter r e a d i n g .  T h i s  is a measure of  receiver 

SINAD and s h o u l d  be lOdR o r  b e t t e r .  

8. Kepeat f a r  a l l  channe l s .  

A.g.  c. T h r e s h o l d  - 

1. Turn t h e  channel selecror to channel  1. 

2 .  Connect a dc voltmeter  (10 volt range)  t o  t h e  anode of Zener 

diode V176. 

3. Connect 311 RF signal. gcnt t ra tor  to t h ~  a n ~ e n n o  s o c k e t .  

4 .  Adjust t h e  s i g n a l  gene ra to r  o u t p u t  t o  1.5uV rms ~ l u d  t u n e  u n t i l  

a IOOORz tone is heard from t h e  receiver speaker.  

5. A d j u s t  trimmer potentiometer R232 u n t i l  the volrrneter reads 

6.0 v o l t s  dc .  

6 .  The AGC RANGE may b e  checked by connecting an ac voltmeter 

across t h e  speaker terminals nr  across an 8 ohm resistive load 

plugged i n t o  t h e  cxre rua l  speaker socke t  a t  the r e a r  o f  the  

transceiver , 

For an RF s i g n a l  vasiatfon of 2.5uV to lOOmV rms, t h e  audio 

output variation must be less than lOdB and is typically lcss 

t h a n  5dB. 

M u t e  S e n s i t i v i t y  

1. Select any convenient l o w  frequency channe l .  

2. Connect an s . f .  s i g n a l  genera tor  to rhe aerial s o c k e t .  

3. S e t  the genera tor  output t o  0. luV and t u n e  f o r  an 800Hz tone. 

4 .  Set the MUTE s w i t c h  to ON (down). 

5. Turn parentiometer R 4 3 6  f u l l y  clockwise and wait f o r  t h e  mute 

to " c 1 o s e ' ~ u p  ro 2 seconds). 

6 .  Slowly t u r n  R436 anticlockwise u n r i l  t h e  mute j u s t  opens. 

7.  Remove  he r.f . signah guneraror  a n d  check t h a t  t h e  mute closes 

again a£ ter a two-second de lay .  





6 .  Monitor thc a u d i o  o u t p u t  w i t h  a C1t0 and a d j u s t  11253 f o r  

11.0 Vp-p o u t p u t .  The waveform should b e  a s i n e  wave 

with no c l i p p i n g  or other distortion ev iden t .  

L i n e  Output Lrve? 

1. Ensure R253 has been s e t  as p e r  5 . 3 . 7  above. 

2. Select any used channe l .  

3 .  Connect an r e f .  s i g n a l  generator t o  t h e  aer ia l  socke t  and 

tune f o r  a lQOOliz tone. Set  the generator output to lOOmV r m s .  

4 .  Connect a 600 ohm load across p i n s  13 and 14 of X56 on t h e  

rear  panel and m o n i t o r  t h e  l e v c l  w i t h  an a,c. volt ineter .  

5 .  For line levels 4 10d13m i n s e r r  link LK402. 

For l i n e  leveLs between lOdDrn and  20dBm i n se r t  l i n k  LK401. 

6.  Adjusr t r i m p o t  R402 f o r  t h e  required output. 



5 . 4  CHANNELFSATION PROCEDURE 

5 . 4 . 1  General 

The following sections provide component references and values of 

components tha t  may be  r equ i r ed  f o r  c h a n n e l i s a t i o n .  

The SCOUT t ransceiver  must be r e t u r n e d  t o  an A g e n t  or to the  

fac tory  f o r  channelisation. 

Read-only memories (ROM) have been used f o r  reduced component 

count and f l e x i b i l i t y .  ROM's are of t he  fusible link variety 

and must be programmed at t h e  f a c t o r y .  



.4 .2  RF Pcb Components  

Table 5.1 gives component references f o r  t h e  t u n e d  c i r c u i t  and 

assaciated sw i t ch ing  components that must be added  to t h e  RF pcb 

f o r  each channel. Refer ro  RF pcb layout, drawing 1101. 

*The values f o r  some components vary w i t h  t h e  channe l  frequency and 

t h e s e  are d c t a i l c d  i n  T a b l c  5.7. 

TABLE 5.1 

CHANNEL 

VALUE 1 2 3 4 5 6 7 8 
pp 

A L108 L109 L l l O  I.111 1 L112 LL13 1-114 L115  

f i  L119  L120 L121  L122 t123 L124 L125 L126 

.a C128 C129 C130  C 1 3 1  C132 C133 C134  C135 

A C146 C147 C148 C149 C150 C151 I C 1 5 2  CL53 

* C162 C163 Cl64 C165 42166 C167 C168 C169 

lOOn C136 C137  C138 C139 C140 C141 C142 C l 4 3  

l OOn CI54 C I S 5  C156 C 15 7 C158 C159 C 160 C161 

4 70 R 1 3 7  I3138 R139 R140  R141 R142 R143 lt 1 44 

I K  R 1 2  1 R122 R123  R 1 2 4  R125 R126 R127 R128 

4 . 7 K  POT R103 R104  R105 R106 R107 R108 R109 RllO 

SMALLRED V118 V119 V120 V121 V122 V123 V124 ~ 1 2 5  

BA243 V126 V127 V128 V129 V130 V131 V132 V133 

IN914A VZ03 C104 V105 VlOb V107 V108 V109 V l l o  

IN914A V138 V139 ' V140 V 1 4 2  V142, V l 4 3  V 1 4 4  V145 

7 8tO5 IClOO IC101 IC102 IC103 IC104 I C l O S  IC106 l C L 0 7  

- 

N.B. T h e  i n d u c t o r s  L108-115 and L119-126 must be adjusred as per 

sections 5.2.4 and 5 . 3 . 3 .  

The rrimpnts R103-110 m u s t  be acljusted as p e r  s c c t i o n  5.2.5.  



TABLE 5.2 

RF TUNED CIRCUITS CHANNEL 

FREQWN CY 

2.0 MHz 

2.2 

2.4 

2.6 

2.8  

3 . 1  

3 . 4  

3.7 

4 . 0  

4.5 

5.0 

5.5 

6.0 

6.5 

7.0 

7.5 

8.0 

8 . 5  

9.0 

9.5 

10.0 

10.5 

11.0 

OSCITALATORS 

L108-115 L119-126 

t t  2 
N 

li 

I 1  

11 

I t  

t  1 

Il 

11.5 

12.0 

12.5 

13.0 

11 

I t  

I I 

I 1  

f t  

I f  

!I 

39 v '  

39 '" 
33 " 

33 " 
27 

27 " 

27 " 

t 1 
A 

11 

TI 

I 1  

0.82 " 

0.82 I' 

0.68 " 

0.68 " 

1M Res. 

1M Res. 

1M Res. 

2-34E3 
I f  

II 

11 

t ? 

C330-337 
C33S-345 

C128-135 
C162-169 

13-21E3 
I 1  

V3 
I?- 

t i  O n 
11 FI 

I t  
3 

13.5 

14.0 

14.5-15.0 

220 pF 
I f  

I t 

II 

11 

,, g 
h 

I 1  

t? 

I f  

120 pF 
I t  

t 1 

11 

I 1  

I 1  

t t  

I f  

II 

11 

t 1 

I r  0 
P1 
Z 

11 

11 

C146-153 

Palys tyrene 
270 pF 

220 " 

180 ti 

150 " 
120 NPO 

100 " 
82 " 

68 " 

56 " 
47 " 

39 " 

33 ti 

27 " 
22 " 

120 " 

100 " 
82 " 
82 

68 

56 '" 
56 " 

47 " 
47 It 

11 

I F  

I! 

4.7NPO 

4.7 " 

3.3  " 

3.3 " 
2.7 " 
2.2 

1.8 '" 
1.5 Pl00 

1.2 'I 

1.0 '" 
0.82 " 

0.82 " 

0.68 

0.68 " 
2.7 NPO 

2.7 " 

2.2 If 

1.8 " 

1.5 PlOO 

1 .2  b t  

1.0 I' 

1.0 " 

0.82 " 

I 1  

I, 8 
FI 

11 

W 

,1 g 
I 1  4 

t 1 

(1 

I 1  

$ 1  

1-15E3 
I 1  

I ?  

II 

t i  

t 1 

tq  b 
0 

11 P1 
Lrl 

I 1  3 
IJ 

N 

9-2633 
1, 

I t  

t l  
M 
0 

t l  

z5 
t l  W w 

P: 
IT CTr 

N 
II 

T I  

3-1333 
11 

11 

11 

11 

t 1 

l' rn  
b 

I 1  g 
I 2 



Channel O s c i l l a r o r s  

T a b l e  5.3 gives component references for t h e  oscillator components 

that must be added t o  the o s c i l l a t o r  pcb f o r  each channe l .  Refer 

to layout drawing 1105. 

*The val-ues f o r  some components vary wirh  the chanrlc? 1 frcqc~cncy ant1 

these are d e t a i l e d  in t a b l e  5.2. 

- 
CHANNEL 

VrlLU E 1 2 3 4 5 6 7 8 

SEE BELOW B301 U302 R303 I3304 8305 B306 R307 B308 

l o p  T R I M .  C364 C365 C366  C3G7 C368 C369 C370 C371  

SEEBELOW C347 C348 C349 C350 C351 C352 C353 C354 

SEEDELOW C355 I C356 C357 C358 C359 ~ 3 6 0  C361 C362 

A C330 C331 C 3 3 2  C333 C334 C335 C336 C337 

A C338 C339 C340 C341 C342 ~ 3 4 3  C344 C 3 4 5  

l O O n  C3 1 7  C318 C319 C320 C321 C322 C323 C 3 2 4  

1 OOn C30 1 C302 C303 C304 C305 C306 C307 C308 

1 OOK R313 R314 R315 R316 R317 R 3 1 8  ~ 3 1 9  R320 

1K R304 R305 R306 R 3 0 7  R308 R309 R310 R311 

PN3564 Y318 V319 V320 V321 V322 V323 ~ 3 2 4  V325 

PN3564 V326 V327 V328 V329 V330 V331 V332 ~ 3 3 3  

SMALLBED Y309 V310 V311 V312 V313 V314 V3i5 ~ 3 1 6  

7 8L35 3C301 IC302 IC303 1 0 4  TC305 IC306 XC307 1C308 

Crys t a l s  E301-308:- Must be s t y l e  D and meet Tracker  specification TG5A 

C r y s t a l  frequency = fc + 165OKHz 

where f c  is the r e q u i r e d  cllannel carr ier  f requency in KHz. 

Tempcrnture C u n ~ p c n s a ~ i o u  :- 11epl.nce C330-337 and  C338-345 with a single - 
27pF NPO ceramic r : ~ p n c i t o r  p e r  osr: i l l a t o r .  

Place t h e  oscillator pcb in a test j i g  and measure t h e  frequencies 

at OOC ( f0)  and 6 0 ' ~  ( 1 6 0 ) .  

'O - f60 
= f f o r  each o s c i l l a t o r .  

2 

Select  s u i t a b l e  values and temperature co-efficients for C330-337 and 



C338-345 from production charts  h c l d  by Trackers accord ing  to the  

magnitude and sign of f. The va lue  f o r  E s h o u l d  be recorded on the 

c r y s t a l  cans and should be added to the nominal crystal frequencies 

when f i n a l  f r equency  adjustment is done .  The parallel combination 

of each p a i r  a f  capacitors shou ld  be approximately 30pF. 

Harmonic F i l t e r  Select 

Diodes V300-307, pertaining t o  channels 1 to 8 respectively, musr be 

added to the oscillator pcb in order to actuate the a p p r o p r i a t e  

harmonic filter f o r  each channel.  

Table 5.4 indicates the f requency range for each f i l t e r .  See the 

layout drawing 1105 for t h e  location of the d i o d e s  and t h e  F1,  F2, 

F3 and F4 selecr I l n e s .  

TABLE 5.4 

5 .4.5 Fron t Pane l Pcb 

Frequency MIZz 

2.000- 3.300 

3,301 - 5.500 

5.501 - 9.000 

9.001 - 15.000 

When the SCOUT transceiver i s  not intended f o r  use w i t h  the  "cwo- 

frequency simplex" o p t  ion or the "digital frequency d i s p l a y "  

option many components may be omitred from the f ron t  panel pcb-  

In this case channel selection is accarnplished by switching +12 volts 

d i r e c t l y  to the required channel select l i n e  via the rotary switch 

$ 4 0 ,  l i n k  LKJO and links LK42-69. 

Both options mentioned above require read-only memories (RON) which 

require that the channel select l i n e s  be b i n a r y  encoded (turn to the 

c i r c u i t  d e s c r i p t i o n  f o r  a more detailed explanation). See Table 5 . 5  

f o r  a summary of t he  additional components required to achieve rhis. 

F i l t e r  

F I 

F2 

F3 

F4 

t 



furnished prior to programing:  

(a)  The t o t a l  number of crystal-locked frequencies to be i n s t a l l e d  

on the  oscillator and RF p c b ' s .  These will normally be 

instal led in order of ascending frequency. The maximum number 

is e ight .  

(b) The transmit /receive combinations of these frequencies required 

for  each channel as selected by the channel select switch. 

N.B. Any combination of the crystal f requenc ies  in any order 

is acceptable and each may be used more than once. 

(c) One alternative combination to that selected in (b) above. This  

is purely o p t i o n a l  but  may be used to allow f o r  expected future 

addition of channels or changes in transmit/receive pairs. 

5.4.6 Digital Frequency Display 

This opt ion d isp lays  information stored in the ROM, I C 1 ,  on a 4% digit 

seven-segment 1.e.d. d i s p l a y .  Normally the suppressed carr ier  t r a n s m i t  

frequency is disp layed  in KHz but channel numbers and special user codes 

may also be programed.  

ORce again ROM IC1 is field replaceabl e but not field programab le .  

N. B. There is NO alternative programme available as in 5 . 4 . 4 ( c )  above. 





OBTAINING OPT TMUM PERFORMANCE 

7 . 1  General 

Reliable communication in the h i g h  frequency (HE) spect rum depends 

on many f a c t o r s  o ther  than the r a d i o  itself. The f o l l o w i n g  

paragraphs will h e l p  the opera tor  to o b t a i n  rnax-imum performance 

from his radio installa~ion. 

Choice of Aerial 

The i d e a l  BF aerial is a half-wave w i r e  dipole, which is c u t  to a 

specific l engrh  according to the o p e r a t i n g  frequency. 

4 68 
Approximate l eng th  ( f e e t )  = 

Frequency (Mtlz) 
I 
I 

Such an aerial would b e  fed b y  a coaxial cable and balun system which i 
can be connected d i r e c t l y  to the transceiver and which is not sensitive 

to nearby metal o b j e c t s  o f t e n  encountered in installation wiring.  

However, it b a s  two m a j o r  disadvantages: 

( I )  Physical size, e .g .  a dipole f o r  2,524KHz is 185 f e e t  long.  

(2)  Only u s e f u l  on one  f r e q u e n c y .  

Mesr HF aerials are a compromise to overcome these disadvantages. 

They are o f t e n  s h o r t e r  than  half-wave and are artificially tuned to 

several frequencies us ing  an ANTENNA TUNING U N I T .  

Pa r  b e s t  results, use the Lan~;ast: suitable recommended aerial and keep 

i t  a s  high as possible. 

Some aerials  r e q u i r e  an e a r t h  system and  he ear th  connec t ion  should 

b e  made with ar  least 318" wide  copper  b r a i d  and shou ld  b e  kept as 

s h o r t  as poss ib l e .  

Where antenna h e i g l ~ t :  and ea r th  c a b l e  I.engtlh conYl i c t ,  ( c  .g .  loaded 

whips and h e l i c a l  whips) a short @arch cable should take priority. 

See secEion 3.5 or consult  Trackers f o r  more d e t a i l s .  



11 F PROPAGATION 

Other factors a f f e c t i n g  HF comrnunirati.on are: 

Frequency 

Distance between s t a t i o n s  

Time of day 

Time of year 

Geographical location 

Sunspot  a c t i v i t y  

Overseas interference 

Local  man-made noise 

For conimunication over smal l  d i s t a n c e s  over water (around 100 niiles) - 
l o w  frequenc-Lcs in t he  2MHz b a n d  are best. Low Erequencics are more 

p r e d i c t a b l e  and suffcr less from overseas interference at n i g h t .  
- 

Note, however, t h a t  s h o r t  aerials  are not very efficient on ~ h e s e  

frequencies . 

For comrnunicarion over Land on 2M.12 aver shorr d i s t a n c e s ,  an antenna 

with a good ground-wave is p r e f e r r e d .  - 

For Longer distances h ighe r  frequencies will g e n e r a l l y  b e  more r e l i a b l e  - 
b u t  no communication may be p o s s i b l e  over s h o r t e r  dfstances . T h i s  

"skip" e f f ec t  hecones more pronounced as frequency increases and is 
- very noticeable above 6MlIz. 

Local man-made noise of ten  emanates from e l c c t s i c a l  machines, power 

l i n e s  and engines  erc .  Aerials shou ld  always be i n s t a l l e d  as far 

away as p o s s i b l e  from such no is^ saurc.cs.  A NOISE BLANKER may 

improve r ecep t ion  greatly in such cases. 



PARTS LIST FOR DISPLAY P. C .B . 
R E F  CAT # DESC3tTtYTIOfi Of ITFA 

K 1 
R 2  
K3 
R 4  
R5 
R6 
R7 
R8 
R 9  
K11. 
R12 
R 1 3  
R 14  
RL5 
R l h  
R17 
R 18 
R 19 
R 2 fl 
R21 
R 2 2 
R23 
GI 
C2 
C 3  
V 1 
V2 
v3 
v 4  
v5 
V6 
v7 
va 
v9 
V l O  
V l l  
V12 
lr13 
V l 4  
V 1 5  
V 16 
V 17 
IC 1 
I62 
IC 3 
I C 4 
IC5 

02019 KESISTOK, FIXED, CAKBON FILM 
am19 RESISTOR, FIXED, CARBON FILM 
01019 RESLSTOK, FIXED, C A F S D N  FILM 
O l U l 9  RESISTOR, FIXED, CARBON FILM 
0 1019 RESISTOR, FIXED, CARBON FILM 
0 1019 RESISTOR, FIXED, CARBON FILFZ 
01014 KESISTOK, FIXED, CARBON F I M  
01019 RESISTOR, FIXED, CARBON P I M  
0 1019 RESISTOR, FIXI.:!), CARBON FILM 
0 1047 RESIS'TOK, FTXEI), CARBON FILY 
01047 RESISTOR, FIXEI) ,  CARBON FIIA 
01047 R E S I S T O R ,  F IXED,  CAKBON P I M  
01047 RBSISTOR,  FIXED, CARBON FILM 
01047 RESISTOR, FIXED, CAFtRQN FILM 
01047 KESISTOR, FIXED, CARBON FILM 
01047 KESISTOK, FIXED, CAR130N F L U  
01047 RESISTOR, FIXED, CARBON FILM 
0 1051 RESISTOR, FIXED, CARiSON FLLq 
01051 KESISTOR, FIXELI, CARBON FILM 
0 105 1 IIESISTOK, FIXED,  CARBON 1 7 1  LM 
0 1051 I IES IS 'TOK,  FIXEII, CARIjON PI]-q 
01070 RESISTOR,  F I X E D ,  ChRBON FILM 
01710 CAPACITOR, FIXED,  'TL2NTA.LUM TAG 
015711 CAPACITOR,  F I X E D ,  CERAMIC 
0 1647 CAPACITOR, FIXED, POLYESTER 
0 I865 D I O D E ,  LIGHT-EMITTING 
0 10 65 DIODE, LIGHT-EfILTTING 
0 18 65 DIODE, LIGHT-EMLTT JNG 
01865 D I O D E ,  LIGHT-EMITTING 
0 1865 DIODE, LIGHT-EMIT'CING 
0 L326 TRANS LSTOK, S I L I C O N ,  J U N C T l O N  
01926 TRANSISTOR, S I L I C O N ,  J U N C T I O N  
01926 TRANSISTUK, SII.TCilN, JUNCTION 
0191 2 TKMSISTOK, SILICON, JUNCTION 
0 191 2 TRANSISTOR, SILICON, J U N C T I O N  
0 L912 TRANSISTOR, SILICON, JUNC'l?ION 
0 191 2 TRANSISTOR, STLICON, J U N C T I O N  
0 19 1 2 TRANS JSTOR, S I L I C O N ,  JUNCTION 
0 19 12 TRANSISTOR, S I L I C O N ,  JUNCTION 
0 191 2 TRANSISTOR, SILICOri,  JUNCTION 
0 191 2 TRANSISTOK, SILICON, J U N C T I O N  
0 1926 TRANS ISTOR, S I L I C O N ,  JUNCTION 
02093 JNTEGKATED C I R C U I ' I ,  nLGITAL 
02060 INTEGRATED C I R C U I T ,  DIEI'TAL. 
02098 INTEGRATED C I R C U I T ,  D I G I T A L  
02060 INTEGRATED C I R C U I T ,  DIGITAL 
02002 INTEGRATED CIRCUIT, LINEAR 

47 OHM fl.25W 5X C K 2 5  
47 OHM 0*25W 5% C1<25 
47 OHM 0.25W 5% CK25 
47 OH&[ 0.234 5 %  CR25 
47 OHM 0*25W 5% CR25 
47 OHM 0.25W 5% CK25 
47 OHM 0.25W 5% C K 2 5  
47 OHM 0.25W S X  CR2.5 
4 7  OHM 0-15W 52 C K 2 5  
2K2 0.25W 5 X  CK25 
2K2 0.2SW 5 X  CK25 
2K2 9*25W 5% C R 2 5  
2K2 0*2SW 5% C K 2 5  
2K2 0.25W 5% CR25  
2K2 0.25W 5X CK25 
2K2 0.25W 5X C R 2 5  
2K2 0.25W 52 C K 2 5  
4K7 0*25W 52 CK25 
4K7 0-25W 5% CK25 
4K7 9.25W 51 C K 2 5  
4K7 0a25W 5% CK25 
33K 0.25W 51 CR25 
10 M F D -  16V 
O* 1 MFD. BLUE CAP (SIEMENS) 
0.01 MFD. GREEN CAP 
MAN72A 7 S E G U N T  DISPLAY 
M U 7 2 A  7 SEGMENT DISPLAY 
&W72A 7 SEGMENT DISPLAY 
MAli72A 7 SEGMENT DISPLAY 
MRN72,h 7 SEGMENT OISPLAP 
8D676 DiZ'RI,INGTON PNP 
ED676 DARLINGTON PNP 
BD6Jb DARLINGTON PNP 
8C338 
RC333 
Be338 
5C338 
BC338 
BC338 
BC338 
lsC338 
B D 6 7 6  1)ARLTNGTON PNP 
CUSTOM-PROGRAMMED 74 18 8 PROM 
CD4011 
7 4C 7 4 
~ ~ 4 0 1 1  
UA 7805UC +SV REGULATOR 



PARTS L LST FO K FRONT PP4N EI. P . C . B . 

R40 01386 RESISTOR, VARIABLE, CARBONFILM ZOK, CUKVE A 
R 4 1  01390 RESISTOK, VARIARLE, CAURONFIMI 1 0 K ,  CURVE C 
K60 01051 RESISTOR, FIXED, CllRBON FILM 4K7 0m25W 5% CK25 
R 6 1 01030KESESTOR, FIXED, CARRON FILM 270 O E M  0.25W 5X CK25 
2 6 2  01037 RESTS'SOK, FTXED, CARBON FILM 470 OuM 3.25W 5% C K 2 5  
R 6 3  01037KESTSTOK, FIXbi0, C A R B O N F I L M  4 7 0 O t l M O . 2 5 W  5 % C R 2 5  
K64-71 91190 RESISTOK, FIXED, CARRON FILM 4R7 X 8 DIL RESISTOR PACK 
K72-79 01190 RESISTOR, F I X E D ,  CARHON FLM 4K7 X 8 I ) L t  RESISTOK PACK 
K80-87 01  190 RESISTOR, FIXb:l), CARHON FILM 4K7 X B U I I ,  KKSIS'I'OK PACK 
K88-95 01 190 KESIS'IDK, P'IXKII, CAKBl3N F L L 3  4K7 X 8 l l l L  KEStSTOK PACK 
R96 01051 RESISTOK, FIXED, CARBON FILM 4K7 0.25W 52 CK25 
C60 01 5 70 CAPACITOR, F I X E D ,  C E I C M C  0.1 M P D .  BLUE CAP (SILMENS) 
C 4 1  01736 CAPACITOR, FIXED, ELECTKOLYTIC 220 MFD. 1GV KB 
C 6 2  01570 CAPACITOR, FIXED, CERAMIC 0.1 MFD- BLUE CAI? (SIEMENS) 
C63 OL510 CAPACITOR, FIXEII, CERAMIC 0.1 MFD. BLUE CAI? (SIEMENS) 
C64 01570 CAPACITOK, FIXI?D, CEKNvaC 0.1 MFU* BLUE CAP (SIEMENS) 
C 65 0 1570 CAPACITOR, FIXEI), CERAMIC 0.1 MFD. BLUE CAP [SIEMENS) 
C66 01570 CAPACITOR, F I X E I I ,  CERAMIC 0.1 M F U .  BLUE CAP (SIEMENS) 
C 6 7 0 1 5 70 CAPACITOR, FI XR U , CERAMIC 0.1 MFU* BE.IJI.: CAP (S'LFHENS) 
C68 01710 CAPACLTQK, F I X R U ,  TGMTALM TAC 10 HFI). 16V  
Lbd 03790 INUUCTOK, F'IXEI), F E K R I T E  CURB 1MH CHOKIS 
L61 03790 INDUCTOR, FIXE13, FERKX'TE CUKE LMH Ul-IOKE 
L62 03796 INDUCTOR, FIXED, F E R R I T E  COKE 1I.W CHOKE 
L63 0 3 7 9 4  INDUCTOR, FIXED, FERRITE CORE 100 MLCKOHENRY CHOKE 
L h 4  93790 INDUCTOR, FIXED, FERRITE CORE 1MH CHOKE 
L65 03791) INDUCTOR, F I X E D ,  F E R R I T E  COKE 1MH Clll jKE 
L h 6  03790 INDUCTOR, FIXED, FERRITE COKE 1I.fH CHOKE 
L 6 7  03790 INDUCTOR, FIXED,  FEKRLTE COKE IMbt CMOKE 
1 6 8  03794 I N D U C T O R ,  FIXEII, FERRITE CURE 100 ElICKOHENRY CHOKE 
V40 0 18 76 DIODE, LIGHT-EMITT t NC YE LLDW 
Y 4 1  0 18 9 2  DIODE, LIGHT-EMPLr ' r INC:  GK EEN 
V 4 2  0 18 74 DIOUE, LTCHT-EMIT'r ZNG R Ell 
V43 0 28 7 2  DIODE, LIGHT-EMITTING G R E E N  
V60 51914 TRANSISTOR, SILICON, JUNCTION BC548 
V6 1 0 191 4 TRMSTSTOR, SILICON, J U N C T I O N  BC54d 
V62 0 19 1 4  TRANSISTUK, SILICON,  JUNCTION RC548 
V63 01914 TKANSISTOK, S I L I C O N ,  JUNC'l ' ION BC548 
V 6 4  0 191 4 TRMSISTOR, SILICON, J U N C T I O N  BC 548 
V6 5 019 14 TRRNSISTOK, S I L I C O N ,  JUNCTIOPY 8 C 5 4 8  
V66 0 191 4 TRANSISTOK, STLICON, J U N C T I O N  B C 5 4 8  
V 6  7 01914 TRANS LSTOK, SIL ICON,  JUNCTION BC548 
V68 01914 TKMSISTOK, S I L I C O N ,  J U N C T L O N  DC548 
V69  01908 TRANSISTOR, S I L I C O N ,  J U N C T I O N  13C328 
V7Q 01908 TKANSISTOK, SILLCON, J U N C ' L ' I O N  I1C328 
V71 01908 TIIIWSISTOK, S I L I C O N ,  J U N C T I O N  BC328 
V72 01908 TRANSISTOR, SILICON, JUNCTION BC328 
V73 01908 TRANSISTOK, S I L I C O N ,  JUNCTION BC328 
V74 01908 TRANSISTOK, S I L I C O N ,  JUNCTION BC328 
V7 5 0 1908 TRMSTSTOK, S 'ILICQN, . JUNCTION IIC 325 
V76 0 1908 T'ilfWSISTOK, S I L I C O N ,  J U M C T l O N  E C 3 2 t l  
V 7 7  O l A 1 4  D'LOIIE, STLI(!ON, S I G N A L  1N 9 L 4 A  
V78 01814 DIOIIE, S I L I C O N ,  SIGNAL IN914.4 
Y79 01814 DIODE, SILICON, SLCMhL 1N9lrrA 
V80 101839 DIOE)E, SILXCON, ZENER BZX79/C 31r3 
IC60 02093 INTEGRATEI) CIICCUIT, DIGITAL GUSTOPI-PROGRAMFED 74188 PKON 



PARTS L I S T  Pk31-! FRONT PANE!, P. 1: . R . (Cr3PJ'l7'lNUlSD) 

LIEF CAT # l)I:SCkIPL'liEN 01: KTKq 

0 2 1 10 INTEGKATED CLr{::UZT, UZGL'rhL 
02002 IIiTEGKATEI) CILICU IT,  LINEAR 
02000 1NT~~GKATEI.l  C Z K C U I T ,  L I N E A R  
024111 SWITCH, El,ECTRlCAL, ROTARY 
02429 SIJITCH, ELECTRICAL, TOGGLE 
02429 SWITCH, ELEC'EKTCAI,, TUGGLE 
03410 SWITCH, l?LECil 'KLrlkL,  ROTARY 
02465  SWT.T(:II, El,t?C'TRLCAL, RU'L'Tc)N 
01461 SWITCH, I+;I.I<C!'CKL?:kI,, I5U'L"l'ON 
0246 1 SWITCH, ETA fICTKLCAL, RU'l'TilN 
02461 SWITCH, B1, IIC'l 'KICAL, BUTTON 
0246 1 SWLTCH, ELECTRICAL, BUTTON 
03070 CONNEC'TOR, ELECTRICAL 
03070 CONNECTOR, ELECTRICAL 
03199 CONNECTOR, ELEC'FKICAL 

74LSL48 8 I / P  PiIIOKT'rY I<NCODER 
UA7805UC +SV REGIJMTOK 
LM78LOSACZ +SV K E G U t b T O K  
1 PIII,E, 12  POSI'IION, T,OKLENU 
MINIATURE SPOT PCA 
MLIiLI'FUKG SPUT PCB 
I PULE, 12 POSITION, LOKLEUU 
SI'U'C PCB FIOUNT LNG 
SI'D1' I'C8 Pi7UNTIIdG 
SPDT PCB MOUNTING 
SPUT PCU MOUNTLNG 
SPDT PCB MOUNTING 
SOCKET, PHONE JACK, STANDAID 
SOCKET, PIlONE J A C K ,  S'TANDARD 
7 P Z H  U I N  P I K E D  SOCKET 



0 1 0 5 1  R E S T S I U K ,  F I X E D ,  CARBON FLLY 
01043  RESISTOR, FIXED,  CARBON FILM 
01352  RESISTOR, PRESe'C, CARBON FILY 
01352 RESISTOK, PKESE'S, CARBON FILM 
0 1352 RESZS'LOK, PRESET, C U B O N  FILM 
01352 RESISTOK, PRESET, CARRON FI L% 
01352 RESIS'IOR, PRESET, CARRON F I N  
01352 RESIS'IOK, PRESET, CARBON FI lM 
01 352 RESIS'COR, PKESE'T, CAHRON FI IM 
01352 KISSISTOK, PRESII'l', CA1U40N PLLM 
01025 IlESISTOK, FIXED, C M B O N  FILM 
01043 RESISTOK, FIXED,  CARBON FILS?: 
01038 RESLS'EOR, FLXEII, CARBON FILM 
n1025 RESISTOR, FIXED, CARBON PZLH 
0 1 0 2 7  RESISTOR, FXXEI), CARRON FILM 
0 1025 RESISTOR, F I X E U ,  CARRON FI LSI 
01043 RESISTOR, FTXED, CARBON FILCI 
01028 RESISTOK, FIXEU, CARBON Ff LM 
0 1 0 4 3  RESIS ' rOK, FIXr:l3, CARBON PIL41 
O 10 l 1 RESlSTOK, FIXfi:I), CAKHON F'I I& 
l) 1043 RESIS'COK, F IXED,  CARBON F I  L'I 
0 1043 RESISTOK, FTXEU, CARIION FLLY 
01043 RESISTOR, FIXED, CARBON FILM 
0 1043 RESISTOK, FIXED, C U B O N  FILM 
(3 1043 RESISTOK, FIXEU,  CARBON FI LY 
0 1 0 4 3  RESISTOK, FIXErb, CARBON FILM 
01043 RESISTOR, FIXED, CARBON FILM 
01043 KESISTOK, FTXED, CARBON F I N  
0 1007 KES ISTOK, FIXEl), C A W O N  FI LM 
0 t037 It BSISTOB, F I X E I J ,  CARRON FX LM 
fi 1310 IEESLSTUR, FIXI<II, W I R E  WOUND 
0 1000 RESISTOK, FIXKO, CARBON FILM 
01030 RESLS'TOK, FIXED, C U B O N  FILM 
0 1037 RESISTOR, FIXEI) ,  CARBON PLM 
O 1000 RESISTOR, FIXEI),  CARBON FILM 
fl1020 R E S I N  TOR, FlXEKl, CARBON FILM 
01037 RESISTOR, FIXED,  CARBON F l L Y  
01037 RESISTOK, FIXED,  CARBON FILM 
01037 RESISTOR, FTXEII, CARBON FILq 
01037 RESISTOK, FIXED,  CARBON PTLY 
0 I939 RESISTOK, FTXEII, CARBON FlLM 
01037 RESISTOK, FIXED, CURON FILM 
01037 RESISTOR, FIXED, CARBON FILY 
01037 RESISTOR, FIXEEI, CAKBON FILM 
0 Lo 19 RESTSTOR, FIXED, CARHON PI LM 
01029 IIESISTOK, FIXEII, CARBON F I L M  
01066 RESISTOR, FIXED, C U B O N  FILM 
01055 RESISTOK, FIXEIJ, CARBON FILM 
01344 RESISTOR, PRESET, CAKBON F I L M  
01019 RESISTOR, FIXED, CARBON FIM 
0 1154 BFSISTDR, FTXI.:U, CARBON FILM 
01 1-54 RESISTOR, F T X E U ,  CARBON FTIA 
01011 RESISTOR, FIXEtl ,  CARBON FILq 
0 1030 RESTSTOP., FIXl33, CARBON FI tM 
01037 f:SSIS'TOK, FIXEI), CARBON FLL'4 

4K7 0.25W 52 C R 2 5  
I# O t 2 5 W  5% CK25 
4K7 TAB, MINIATURE,  VF:RTIC& 
4K7 TAB, M I N I A T W E ,  VERTICAL 
4K7 TAB, MINTA'I I JKE,  VERTICAL 
4K7 TAB, M I N I A ' T U K E ,  VERTICAL 
4K7 TAB, MINLhTURE, V E R T I C A L  
4K7 TAB, M I N U ' r U R E ,  
4K7 TAB, MIf.J'LATIRE, VI.:KTTCAI, 
4K7 TAU, H I N  IATUKE, VKIC'TTCPLL, 
100 01W 0.25W 5 %  CK25 
1K 0.258 5% C R 2 5  
560 OlfM 0.25d 5Y: CK25 
100 OtIN 0.15W 51 CR2.5 
250 OHEI 0.25W 5% CK25 
100 OHM 0.25W 59: CK25 
1K 0*25W 5% CR25 
180 OHM 0w25W 5% CK25 
1K 0125W 5% C K 2 5  
10 Olrbi 0.2SW 5 x  CK2s  
1K 0.35W 52 CK25 
ZK 0.25W 5% C K 2 5  
1K 0.25U 5% CK25 
1K 0.25W 5% CR25 
1K 0.25W 52 CK25 
1K 0.25W 5% CK25 
1 K  0*25W 5% CK25 
1 K  0.25W 5% CR25 
4.7 OHM 0.25W 5X CK25 
470 OkB.1 0. 25W 5 f  C K 2 5  
LOO OHI.1, 5 W  51 KGB5 
1 IIIIM 0.35GJ 52 C K 2 5  
270 OlIM 0-25W 5% C K 2 5  
470 OHM 0*25M 5% CR2S 
1 OtIM 0*25W 5% C K 2 5  
5 6  OlIM 0.25W 5% C K 2 5  
470 OHM 0.25W 5% CR25 
470 ofit 0.25W 5 %  C K 2 5  
470 OliM 0*25W 5 %  C R 2 5  
470 O f i i  0.25W 5% CK25 
471'1 OHPI 0925W 52 CK2.5 
470 OHM nm25W 52 CK2.5 
470 OLD1111 0.25W 5% CK25 
470 OIIM Q0.5W 5 %  Ck25 
47  OtIM 0.25W 5 %  C K 2 5  
220 OKM 0.25W 5% C R 2 S  
15K 0.25W 5% C R 2 5  
6K8 0.234 5% C K 2 5  
1 K TAB, MINIATURE,  HORIZONTAL 
47 O H M  0-25W 5% CK25  
2 - 2  r ~ l l ~  IW 5% C K 5 2  
2 .2  OHM LW 5 %  C R 5 2  
10 t3ml 0.15W 5X C K 2 5  
270 OIIM 0.35W 5Z C K 2 5  
470 OM1 0 v 2 5 W  5X C K 2 5  



PARTS 

REF 

LIST FOR RF P * C * B *  (CONTINUED) 

CAT # DESCRIPTION OF ITEM 

01043 RESISTOR, FIXED, CARBON FILM 
01043 RESISTOR, FIXED, CARBON FILM 
01081 RESISTOR, FIXED, CARBON FILM 
0 1 0 5 1  RESISTOR, FIXED, CARBON FILM 
01045 RESISTOR, PIXED, CARBON F I N  
01047 RESISTOB, FIXED, CARBON FILM 
01154 RESISTOR, FIXED, CARBON FILM 
01154 RESISTOR, FIXED, CARBON FILM 
01041 RESISTOR, FIXED, CARBON FILM 
01025 RESISTOR, FIXED,  CARBON FIXM 
01003 RESISTOK, FIXED, CARBON FILM 
01003 RESISTOR, FIXED, CARBON FIM 
01025 RESISTOR, FIXED, CARBON FILM 
01081 RESISTOR, FIXED, CARBON FILM 
01081 RESISTOR, FIXEDt CARBON FILM 
01081 RESISTOR, FIXED, CARBOU F I N  
01025 RESISTOR, FIXEDs CARRON FILM 
01043 RESISTOR, FIXED, CARBON FILM 
01144 RESISTOB, FZXED, CARBON F X U  
01305 RESISTOR, FIXED, BIKE WOUND 
01077 RESISTOR, FIXED, CARBON FILM 
01060 RESISTOR, FIXED, C W O N  FIM 
01025 RESISTOR, FIXED, CARBON F I N  
01060 RESISTOR, FIXED, CAKBON FILM 
01043 RESISTOK, FIXED, CARBON FILM 
01025 RESISTOR, PIXED, CARBON FILM 
01047 RESISTOR, FIXED, CARBON FILM 
01035 RESISTOR, PIXED, CARBON FILM 
01043 RESISTOR, FIXED, CARBON FILM 
01051 RESXSTOK, FIXEU, CAKBON FILM 
01051 'RESISTOB, FIXED,  CAKBON FILM 
01037 RESISTOK, PIXED, CARBON FILM 
01045 RESISTOR, FIXED, C W O N  FILM 
01047 RESISTOR, FIXED, C m 0 N  FILM 
OloSl RESISTOR, FIXED, CARBON FILM 
01051 RESISTOR, FIXED, CARBON F I N  
01051 RESISTOR, FIXED, CARBON FILM 
01037 RESISTOR, FIXED, CARBON FILM 
0 1 0 5 1  RESISTOR, FIXED, CARBON FILM 
01051 RESISTOR, FIXED, CAKBON FILM 
01051 RESISTOR, FIXED, CARBON F I N  
01051 KESISTOK, FIXED, CARBON FILM 
01060 RESISTOR, FIXED,  CARBON FILM 
01051 RESISTOR, FIXED, CmRON FILM 
01051 RESISTOR, FIXED, CARBON FILM 
01030 RESISTOR, FIXED, CARBON FTM 
01070 RESISTOR, FIXED, CARBON FILM 
01043 RESISTOR, FIXED, CARBON FILM 
01043 RESISTOR, FIXED, CARBON PIT& 
01028 RESISTOK, FIXED,  CARBON F I N  
01046 RESISTOR, FIXED, CARBON FILM 
01048 RESISTOR, FIXEDt CARBON FILM 
01049 RESISTOR, F f X E D ,  CARBON F I N  
D l 0 5 0  RESISTOR, FIXED, CARBON FILM 
01037 RESISTOR, FIXED, CARBON F I L M  

1K 0-25W 5% C R 2 5  
1K Q.25W 5% CR25 
lOQK 0.25W 5% CR25 
4K7 0a25W 5% CR25 
lKS 0.25W 5% CR25 
2K2 0.25W 5% CR25 
2-2 OHM IW 5% CR52 
2.2 O W  1W 5% CRS2 
820 OHM 0*25W 5% CR25 
100 O M  0.25U 5% CR25 
2.2 OtM 0*2SW 5% CB2S 
2.2 OHM 0-25W 5% CR25 
100 OIlM Om25W 5% CR25 
1QOK 0.25W 5% CR25 
lOOK 0-25W 5% CR25 
l O O K  0.25W 5% C 8 2 5  
100 OHM 0.25W 5% CR25 
1K 0.25W 5% CR25 
220 OHM 0*5W 5% CR37 
10 OHM, 5 W  10% RG85 
68K 0.25W 5% CR25 
10K 0-25W 5% CR25 
100 OHM 0.25W 5% CR25 
10K 0-25W 5% CR25 
1K 0*25W 5% CR25 
100 OHM 0.259 5% CR25 
2K2 0.25W 5% CR25 
330 OHM 0m25W 5% CR.25 
1K 0.258 5% CR25 
4K7 Om 25W 5% CK25 
4K7 5.25W 5% CK25 
470 OHM 0m25W 5% CR25 
IK5 0.25W 5% CR25 
2K2 0.25W 5% CK25 
4K7 0-25W 5% CR25 
4K7 0-25W 5% CR25 
4K7 0.25W 5% CR25 
470 O W  0-25W 5% CR25 
4K7 0.25W 5% CR25 
4K7 0m25W 5% CR25 
4K7 0- 25W 5% CK25 
4K7 0.25W 5X CR25 
10K 0-25W 5% CR25 
4K7 0m25W 5% CR25 
4K7 0.25W 5% CR25 
270 OHM 0*25W 5% CR25 
33K 0-25W 5% CR25 
1K 0.25W 5% CR25 
1R 0-25W 5% CR2S 
180 OIIM 0*25W 5% CB25 
1K8 0.25W 5% CR25 
2K7 0.25W 5% CR25 
3K3 0.25W 5% CR25 
3K9 0*25W 5% CR25 
470 OEM 0.25W 5% CR25 



R E F  

LlFi's FOR KF P.C.B. (CONTINUED) 

CAT D E S C R I P T I O N  OF ITM 

0 1037 RESISTOR, FIXEII ,  CARBON FZ LM 
01037 RESISTOR, FIXED, CARRON F I  LH 
01334 l*:ESISTOk, N.T.C. 
13 11343 RESISTOR, F'ZXEIJ, CARBON FILM 
01037 EESISTOK, FIXED, CARBON FILM 
01018 RESISTOR, F I X E U ,  CARBON PILM 
01037 RESTSTOK, FTXEII, CARBON F I  LY 
01035 RESISTOK, FIXED, C W O N  F I N  
4) LO5 I RES LSTOK, FIXED,  CARBON Ff LPl 
01051 RESISTOR, FIXEII, CARRON P I L M  
UlO51 RESISTOK, FIXEU, CARBON FLLY 
0 1043 RESISTOR, FTXEI), CA1lRON FZ Lt-4 
l) 1043 RESISTOK, FLXEIJ ,  CARBON F I  W 
0 LO37 t:ES'ISmrOK, FIXED,  CARBON F l  LM 
0 104  7 I:ESISTOK, FIXED,  CARBON FILM 
0 104 7 RESISTOR, FIXfiU, CARBON FTLY 
01037 IlESISTOK, FIXED, CARBON FILq 
01060 RESISTOR, FIXEU, CARBON FILM 
01085 RESISTOR,  FIXED, CARBON P Z b l  
at075 RESISTOR, FZXEI), CARBON FILM 
0 1354  RESISTOR, PRESET, CARSON P I L l  
01051 IIESISTOK, FTXKIJ, CkRYON F I L H  
01070 YESZSIIOK, F'IXEII, CARBON FItH 
0 1060 RESLSr l lK,  PTXKb, CARHOM FILY 
01037 RESISTOK, FIXhXI, CARBON FILM 
01009 KESISTOII, FIXkX), CARBON FILPZ 
01019 RESISTOR, FIXEII, CARBON F I L I  
01060 RESISTOK, FIXED, CARBON FILY 
01060 RESISTOR, FIXED, CARBON FILM 
01045 KESISTOK, FIXED,  CARBON FILq 
0 1047 ILESISTOK, FIXED, CARBON FT Wll 
0 1043 RESISTOR, FIXEI,, CARBON FILM 
01047 RESISTOK, FIXED,  CARBON FILY 
01051 RESISTOK, FIXED, CARRON F1L.Y 
01060 RESISTOK, FIXEI), C M H O N  FLU1 
0 1105 RESISTOR, F I X E D ,  CARBON PL LM 
01047 LIESISTOB, F I X E D ,  CARBON FILM 
01026 RESISTOR, PIXEU, CARBON FXLY 
0 1  105 RESISTOK, FIXED,  CARBON FILM 
0 1087 RESISTOK, FIXED, CARBON FTLY 
0 1060 RESISTOR, FIXED, CARBON FILq 
01354 RESISTOR, PRESET, CARBON PILM 
01070 RES1Sfrc3K, FIXED, CARRON FILY 
0 1035 1': ESIS FOR, FIXED, CARBON FILM 
0 1510 CAPACI'COK, PIXEII ,  CEKtLHIC 
0 15 711 CAPACZ'IQK, FIXEIJ,  CERAMIC 
01570 CAPACITOR,  FIXED, CERRMIC 
fl l570 CA1yACITOK, FIXED, CEKAMIC 
01570 CAPACITOR, PIXEU,  CERAMIC 
0 1570 CAP.4CITOR, FIXEU, CERAMIC 
0157Q CAPACITOR, FTXEI), CEKAPTTC 
0 15 7 0 C APACTTOK, FJ XEII, CERAMIC 
0 1570 CAPACITOR, FIXED, CERAMIC 
01570 CAPACITOR, FIXED, C E M I C  
01570 CAPACITOR, F I X E D ,  CERAMIC 

470 OlIM 0.25W 5% CK25 
470 stM 0.25W 5 X  C ~ 3 5  
4K7 THEKMLSTOK 
1K 0*25W 5% C R 2 5  
470 OHM 012%' 5% CR25 
39 OHM 0.25W 5% CR25 
470 Om4 0 * 2 5 M  5X CK25 
330 OHM 0.25W 5% C K 2 5  
4K7 0m25W 5% C K 1 5  
4K7 0.258 5% CK25 
4K7 0.25W 5X CR25 
1K 0.25W 5% C R 2 5  
1 K  O m  25W 5X CK25 
470 OtlM 0.25W 5% C K 2 5  
2K2 0.25W 5% CK25 
2K2 0-2SW 52 CK25 
470 DIM 0.25W 5% CK25 
1 0 K  0.25W 5% C R 2 5  
150K 0.25W 5% CK25 
56K 0-25W 5X CR25 
10K TAB, MINUTUKE,  HORIZOMTAL 
41:7 f l .?5W 51 C K 2 5  
33K  0.25M 5 X  C K 2 5  
IOK fl.25W 5X C K P 5  
470 0Iib.I 0*25W 5 X  CIC25 
6 . 8  0kM 0.25W 52 CK25 
47 OHM Q.25W 5% CK25 
10K O c 2 5 W  5% CK25 
10K 0.25W 52  CK25 
l K 5  0*25W 5% C R 2 5  
2 K 2  0.25W 5 %  CB25 
1K O.?SW 5% CR25 
2K2 0 -  25W 5% C K 2 5  
4K7 0.25W 51 C R 2 S  
l O K  0.25W 5% CK25 
1M 0 -  25W 5% CK25 
2K2 0-25W 5% CK25  
120 OHM 0.15W 5% CK25 
1M 0.2TW 5% CK25 
220K 0.25W 5% C K 2 5  
10K 0m25W 5% CK25 
10K TAR, MINIATURE, HORIZONTAL 
33K 0*25W 5% C R 2 5  
330 OIIM 0.25W 5% CK25 
0.1 3FD. BLUE CAP ISIEXENS)  
0.1 MI%. RLUE CAP (SIFAENS) 
0. I MFD. ELIIF, C.4P (S IEMENS)  
0 .1 MFD. BLUE CAP ( S I l 3 E N S )  
0.1 MFDm BLUE CAP (SIEMENS) 
0.1 MFD. BLUE CAP ( S  I M E N S )  
0.1 MFD. CAP (SIEMENS) 
0.1 MFU &LUE CAP (SLEYENS) 
11.1 MFQ. BLUE CAP (SIEMENS) 
0. I. MFU. BLUE CAP [SIEYENS) 
0 - 1  MFII- BLUE CAP (SIEMENS) 
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I CAT /I DESCRIYI ' IdN OF Z T f M  

01 570 CAPACITOR, FIXb:Il, CLK&.IIC 
0 1570 CAPACITOR, FIXEL), CERAMIC 
0 1570 CAPACI'TOK, FIXEI) ,  CEKhlflIC 
01 570 CAPACI'COK, FIXEIl ,  C E U Y I C  
01417 CAPACI'TOK, FIXEI) ,  CERAMIC 
01 570 CAPACITOK, FIXEU, 12ElcRMT.I: 
03  790 LNUUCTLIR, F I X E U ,  'FERRITE CORE 
11 3790 INDUCTOR, FIXED,  FERliITE COKE 
03790 LNI)UCTc)R, F'LXEI), PK1IRITti COLE 
03790 INDUCTOR, FIXEU, FEKliITE COKE 
05608 ASSDlSLY, C O I L  
03794 INDUCTOK, F I X E D ,  PEKKITE COKE 
05625 ASSEkfRLY, C O I L  
05625 ASSMHLY, C O I L  
05624 TUNING INDUCTOR 
05624 T U N I I J G  INUUCTUK 
05624 TUNIIJG INDUCTcER 
05624 T U N I N G  INDUCTOR 
05624 T U N I N G  I N D U C T U K  
05624 T U N I N G  I N D U C T O R  
05624  TUNING INDUCTOR 
05624 T U N I N G  INDUCTOR 
03740 INDUCTOR, FIXEII , FERRITE COKE 
03790 INDUCTOR, FIXED, FERRITE CORE 
02550 COKE, ROD, FERRITE 
05624 T U N I N G  I N D U C T O K  
05624 TIJNIHG INDUCTOR 
05624 TUNING INDUCTOR 
05624 T U N I I I G  LNDUCtfOK 
(15625 TUNTIILE L I ~ I ) L I C ' L ' ~ K  
05624  T U N I N G  LHUUCTOH 
05624  TUNING ZNDUCTOK 
05624 TUNING INDUCTOK 
02550 CORE, ROD, FEHKITE 
02550 COKE, HOD, FERRITE 
03 790 INIIUCTOK, FIXEII, FEKKI'CE COKE 
05611 ASSEMBLY, C O I L  
03790 INDUCTOR, FIXEI), F E R R I T E  CORE 
1156 t 1 ASSI:MHLY, COXI, 
03 790 INUUCTOK, F T X E f l ,  FEJiKLTE COKE 
05604 ASSEMBLY, C O I L  
05604 ASSEMBLY, C O I L  
05603 ASSEMBLY, C O I L  
05400 ASSEMBLY, COIL 
05607 ASSKVBLY, C O I L  
05605 ASSKMULY, C O I L  
U5602 ASSDIBLY, COIL 
05601 ASSEMBLY, C O I L  
05606 ASSEMKLY, C O I L  
05604 ASSU-I.IBLY, COXI, 
05603 hSSF3IBLY, C O I L  
05600 ASSMBLP, C O I L  
03790 LNDUCTOK, FIXEU, FERRITE CORE 
03790 LNDUCTOR, FIXED,  FERRITE CORE 
03790 INDUCTOR, FTXKD, FERRITE COKE 

0.1 MFU. BLUE CAP (SILqENS) 
0.l MFU. BLUE CAP (SIEMENS) 
O* 1 !4FU- ULUE CAP (SIGlENS) 
0.1 MFU. BLUE C A P  (SIEMENS) 
'33 PFD* WPO 
0.1 MFD. RLUE CAP (SIEMENS) 
liar CHOKE 
I l v U I  CHOKIT 
1Mlt CHOKE 
EMH CHOKE: 
AF POT-CORE BOBBIN (5x5) 
100 MICKOBENKY CHOKE 
2.55UH INDUCTOR - LP FILTER 
2* 55UH INDUCTOR - LP FILTEK 
REFER TO HANDBOOK FOR VALUE 
REFER TO KANDBOOG FOR VALUE 
REFER TO HANDBOOK FOR VALIJE 
KEFtTR TO HANDBOOK FOK VALUE 
REF[<& 'TO HANDBOOK FOR VALUE 
REFER TO HAN11800K PllK VALUE 
REFER T O  HANDBOOK FOR VALUE 
REFER TO HANDBOOK FOR VALUE 
1MH CHOKE 
lMII  CIiOKE 
CHOKE P(IRMER 
REFER TO HdNDBOOK FOR VALUE 
REFER TO HANDBOOK FOR VALUE 
REFER TO HANDBOOK FUR VA'I,LTE 
REPElt 'rf) HANI)UdOK FC)K VALlJE 
REFEK TO HhNI)hOOK 1:lIK V.L\I,LIF: 
J iEFER r0 kIANI>BOOE; FOR VALUE 
REIa'ER TO MANDBOOK FOR VALUE 
REFER TO HANDBOOK FUR VALUE 
CHOKE FORMER 
CHOKE I"UWI3R 
IJGI CHOKE 
1 .F.  C O I L  (1650 
1MH CHOKE 
E.F. C O I L  (1650 K H z )  
1!4H CHOKE 
3.5 UH (HARMONIC PLLTEK) 
2 - 1  UH (HAMOPTIC FZLSEK) 
1.3 Utl (HARMOFJIC FILTER)  

77 UH (HAIWONTC FLLTEK) 
3.8 Ut! (HARMONIC P T L r E K )  
2.3 UH (HARMONIC F I  L T E K )  
1.4 UH (HARMONIC P T L T E K )  
-85  UH (HARMONIC F I L T E R )  
3 . 5  Uii  ( H A W O N I C  F I L T E R )  
2 - 1  UH (HARMONIC FLLrEK) 
1.3 UH (I-(ARbfO N XC FI LTEK) 
177 UH (HAMONLC F L L r E K )  
IMH CHOKE 
1143 CHOKE 
IMH CLlOKE 



PARTS LIST FOR RF P.C .B.  (CObITTNUEDj 

REF CRT # DESCRIYrTON OF I'rW 

05626 ASSE-fL'ILY, C O I L  
03790  I#l)UC'l'OR, P t X E n ,  FERRITE COKE 
03790 I NDUCTOK, P I  XEII, PE1MtTF: COKE 
03790 rrmucroR, FrxLw, P E ~ M I ~ C ~ . :  COKE 
03 790 Ll\J13UCTOk, FLXEEI, FERRITE COKE 
03790 INDUCTOR, FIXED, PEKRITI5 CURE 
05615 ASSEMRLY, C O I L  
115616 A S S E M B L Y ,  [:OIL 

.3 05617 ~ S S E H R L Y ,  [:OIL 
05618 ASSMBLY, COIL 
0 2 392 RELAY , ELEC'CKOMrENET TC 
0 2 392 RELAY, EL,ECTRrnIXN ETTC 
0 2332 ILELAY, EL.EG'IW3Mi'uT:NE1'IC 
02397  R E M Y ,  EI.ECTKOHAGNR'LICC 
132392 ICELAY, EL,ECTKOMIICNE'CIC 
02392 R E I A Y ,  ELECTKCMAGNET LC 
111814 DIODE, srLrcow, sxNnL 
0 1814 DIODE, SlZICUN,  SICNAI, 
01814 DICIIIC, S I L  [CON, SI(2NAl. 
01814 DIODE, S I L I C O N ,  SIGNFLL 
01814 DIODE,  S I L I C O N ,  SXGPIA'L 
01814 DIODE,  SILICON, S I G N A L  
01014 DIODE,  SILICON,  SIGNAL 
(31U14 DIODE,  SZI.LC(JN, SLGNhL 
01814 bronc, s rLIcoli, SIGNAL 
01814  DIODE, SLLICOlq, SLGNAL 
i'13i4 DLOUE, SILICON,  SIGNAL 
01914 TRANSTSTOK, S I L L C f I N ,  J U N C T I O N  
01814 D I O D E ,  SILLCON, SLGNAI, 
01810 DIOUi%,  S I L I C O N ,  SIGNAL 
at810 D I O D E ,  S I L I C O N ,  SIGNAL 
01814 DIODE, SII,ICOa, STGNP,L 
018LS DIODE, SILICON,  SIGNAL 
01956 FRANSTSTOK, SIl,ICON, JUPJCTZ3H 
01866 DIODE, T,'ICI1T-E'.IXTTTNG 
0 1866 D I O I I E ,  LIGHT-EMIT C I N G  
0 D IOljk:, LIGHT-EWITTING 
0 1866 B I U I ) E ,  LTGH'l'-EfiIT'i' LNG 
t) 1866 D I O D E ,  T,TGHT-EMTT'CCrJC 
n 13 66 D I U l I E ,  L IGHT-EMITTING 
0 18 66 DIODE,  L LGHT-EMITT E NG 
0 1866 D I O D E ,  LIGHT-EMI 'PTlNG 
0 18 10 D I O D E ,  SILICON, SIGNAL 
01810 DIODE, SILICON, SIGNAL 
01810 arooE, snrcon,  s r s w  
131810 D I O D E ,  SILICON, SIL~5lhL 
01810 DIODE, S I L I C O N ,  STGNtAL 
O L K L O  DLUDI!, S I L I C U N ,  SIGNAL 
01810 DIODE,  SILLCON,  SLGNAL 
01810 DIODE,  SIL ICON,  SIGNAL 
0192 2 TRANS LSTOK, S I L I C O N ,  JUNCTION 
I321316 TRAVSISTOK, S LLICON,  J U N C T L O N  
01935 TRANSISTOR, SILICON, JUNCTION 
131935 TRANSISTOR, SILICON, SUNC'TION 
01814 DIODE,  S I L I C O N ,  S JGNAL 

A E R I A L  TLINIiVG INDUCTOR 
l>TH CHOKE 
1MH CHOKE 
iim CCHUKE 
1MH CHOKE 
11411 ctlurce 
AF LPA TKAPJSFOiWIEIt 
HF LPA TWSFOICMEK 
HF LPA TRANSFORMER P A I R  
W LPA TRANSFOKMEK 
TYPE FB222 DO12 DPDT 12V 
T Y P E  FU221 J3012 DPDT 12V 
TY I'E 17t3221 no12 nPwr L Z V  
~c4-np-12  (rcn MOUNT LNG) 
'IYPI.: FH221 11011 r)POT 1 2 V  
TYPl:: PB221 0012 BPDS 1 2 Y  
IIJ 91 4.4 
1N 9 14.1 
tN914.4 
IN91 4A 
1N 9 1 4.4 
1N914.4 
1N914:I 
I N  91 44 
1N 91 4.4 
I N  9 L [kA 
IN 91 4 A  
llC54d 
I N  9 144 
B A 2 4 3  
R A 2 4 3  
1N914A 
lN914.4 
2N4417 
K1'D (SMALL) 
S{ED (Si4ALl.) 
KEU (SYAI.1,) 
W EL) (I;IYIAI,L) 
RED (SYALL) 
RED (SHALL) 
R E D  (SMALL) 
Ken (SMALL) 
RA24 3 
BA243 
B A 2 4 3  
RA243 
BA.24 3 
RA243 
RA243 
BA243 
813433 
PN3.563 
RLYH7C 
BtYEI7C 
1N914.4 





PAIIT4 LIST FUR KF P.C*B-  {CONTLDjUBU) 

R E F  CA' r  i"J UESCkIPk'IOb! OF T'TEbf 

112f300 1N'TEi;KATEU ClRC1II 'I ' ,  LTNLAR 
02000 ILJTEGRATEU CIIICU L'I', LT NEAR 
r320413 INTEI;KATk:D G ZltCU L'L', L I N E A R  
02000 ZL~TE~;KATEI! O I K C U Z T ,  LLl4K.W 
03000 CI~.PP:I::KATE~) C TIcCIJ l 'r ,  I,INl~Ectl 
1)21)4i) LN'rb~[.;Kh'TKII C T Y C I I I ' r ,  I. T N I 1 U  
I120 1 h INl'b:l<tth'CEl) r:TKCFJI'C, I,Fblt<A11 
020115 1NTtiI:KrZTEU CLI tCUL ' r ,  I,IIIII:AK 
02026 LATEGKATKD CLIICEI L'C,  I,INEiLR 
02026 ZNTEGKATEU CLKCUL'I' ,  I,LNb:A1.1 
02000 INTEGRATED C I H C U I ' C ,  L INEAR 
02000 LNTEGKATF.:~ cliccurr, L I N ~ ; I Z R  
01344 PUS IIL CNR, C A K T K I D G E  
02350 FUSELINK, CARTklDEPI 
023 50 FUS E l , I N K ,  CkRTRIflCE 
01,5:!0 FILTER, E L E C T R I C U  
112524 P t t,'T13rc, ELECTRICAL 
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LTS'C FOR OSCILLPITOK P -C. B (CdNTINUEU) 

R E F  CAT # DESCHIPSION OF ZTfi1 

01423 T U N I N G  1;APACITOG (CHANNEL) KEFRlC TO HMIDBOtjK IJOK VA1.IlE 
1) 1429 T U N I N G  l:MaAC 1"L'OK (CHANN t?l,) K E F E ~ I  'PO tIAN1)UOOK I'OK VAT,IFF, 
0 1429 T U N I N G  C h P A C l T Q K  (CHANNEL) KEFEK 'TO HANDBOOK FilR V.KLUE 
01429 T U N I N G  CAPACITOR (CHANNEL) RLl?P:K TO HANL)BOOK E'OK VA1,lJE 
I) 1429 TUNING CAPACTTO11 (CHMNIIL) K E F E K  %d MACt'DBOOK I W K  VALUE 
i) 1429 T U N I N G  CAPACI'COK (CHANNEL) REI."I.:k '10 IUNDBDOK FOR VALfJE 
0 1429 T U N I N G  GAPACLTfiK (CHANNEI,) KEFEK TO HN\1I)t300K FOR VALUE 
0 1429 TUNING CAPACITOR {CHANNEL) REFER TO HrlWDBOOK FDK VALUE 
01780 CAPACITOR, PRESET, PLASTIC 10 PPD. TKD4=R 
01425 CATEAClTOK (TEIYP. CLlMPI<NSATTi3FI) IlEFI3K 'r0 kIANT)BOOK POK VALUE 
3 1428 I:hP,4CLarOK (TIMP. CC)MPI:NS,~T~'OP~~) I:EVER 'r0 IIAIJRnOOK ['OK VALUE 
0 1428 CAPACl'L'OK (T b:t\iP. CnM PI.:t4SrI'rlON REFEk 'CU HANDBOOK FO K VAI,LTE 
0 1428 CAPACI'COK (T M3'. COMPI<NSh'TION) t<llFEK TO M N D S O O K  FOR VALUE 
01428 CAPXCI'L'OK (TEMP. COFlPEk\ISATIilN) HEFEK TO tIliNDBOOK FUR VALUE 
0 1428 CAF'ACLZ'OR (TFAP COMPENSATION) REFEK TD HANDBOOK FOR VALUE 
0 1128 CAI'ACTTOK (TEMP. COMPENSA'PION) R W E R  TO HANDBOOK FOR VALUE 
0 1428 CAPACITOR (TEMP. COMPENSA'TIIJN) REPEK TO kUNDBOOK F O R  VALUE 
01428 CAPACI'COK (TbMP. COMPENSA'rION) REFEK TO HANDBOOK FOR VALUE 
01428 CAPACITOR (TEMP. COMPblNSA'IIUN) REFER 'lO HANDBOOK FOR VALUE 
0 1428 CAPACITOR (TEMP. COMPENSA'TLOFJ) tlEFEK TO HAilDROOI: FUR VALUE 
01428 CAPACZ'CUR (TGIP. COMPBNSA'ITON) RlxdEK TO HANDBOOK FOR VN,IIE 
01528 CAPACI'COR (TEMP. COMPENSATITON) REYEII 'r0 CIANnHOOK Ia'UK VALiJF, 
01428 CAI'ACPTOK {TEYY. C O M P K N S A S I l j N )  REFER TO HANDBOOK FUR VA14UE 
01428 CAPACI'COK (TblMP. COMPGMSI1T LON) REFER TO HANDBOOK FOR VALUK 
01428 CAPACITOK (TE21P. COMPENSRTIUN) REFER TO HANDBOOK FOR VALUE 
01 5 70 CAPACITOR, FIXISIF, CERAMIC 0 . l  Mn), BLUE CAP (SIEMENS) 
01780 CAPACITOR, PRESET, PLASTIC 10 PPU. TKMMEH 
0 1780 CAPACI'COK, PR ESE'I, PLASTIC Ifl PFUc TKIMCEK 
o 1780 CAPACITOR, PBESE'~,  PLASTIC l a  PW. TKUMR 
01780 CAPACTTOK, PRESE'T, PLASTIC 10 PFU 'rR'Lt4MF.R 
0 1780 CAi'ACITOR, PRESICT, PLASTIC 10 FFD. TKLMMRR 
01780 CAPACT'IOK, PIEESICT, PLASTIC 1 U PI:O. TKTIIMEJ1 
01750 CAPACI'rOR, PRESET, PLASTLC 10 PFU. T R I M M E K  
01780 ChPhCI ' rOU, PRESET, PLASI'EC 10 PFU. 'rKLMMHR 
d l 7 0 8  CAPACI'ElIlt, FIXED, TANTALUM TAG 4.7 MFD. 25V 
01570 CAPACI'FOR, FTXEII, CEUbTLC 0.1 MFD. BT,UE C ~ P  (SIEMENS) 
0 1570 CAPACITOR, FIXEI), CEK~MIC 0.1 MFD . BLUE C M  (S E WENS) 
0141R CAPACI'COR, FIXED, CERAMIC 79 ['FD. NPO 
0561 3 ASSEMBLY, C O I L  5x5 CLAR'IFIEK INDUCTOR CL2 
01814 D I O D E ,  S I L I C O N ,  SIGNAL 1N9L4A 
01814 DTODE, SILICON, SIGNAL 1N914.2 
01814 DIODE, S T L I C O N ,  S I G N A L  IN 9 1 IttZ 

01814 DIODE,  SILICON, SIGNAL IW914A 
0 [!iS4 DIOUE,  SILICON, SIGNAJ, 1N914.4 
431814 D I O D E ,  SZLICON,  SIGNAL. 1N914A 
01814 DIODE, SILICON, SfGNAL IN91 1tA 
01814 DIODE, S I L I C O N ,  SIGNAL LN914A 
019 14 TRANSISTOR, S I L I C O N ,  JUNCTION RCS4d 
01866 DIOIIE,  L I G H T - E M I T ' r I N G  RED (SMALI,) 
r3 1864 DIODE, T,IGHT-EMITTING !<ED (SMALL) 
03866 DIODE,  LIGHT-EMITTING RED (SMALL) 
Old 66 DIODE, LIEtlT-EMITTING RED (SHN,L) 
0 1866 D l O l ~ E ,  LIGH'T-EMITTING RED (SMALL) 
01866 DIODE,  LIGHT-EMITTING PtED (SMALL) 
0 1866 DIODE, LIGHT-EMITTING RED (SMN,L) 



PkrZTS T,IS'C FOR OSCF LLnTOK P. C . H (CONTINUEL)) 

i l l866 DIODE, LIGHT-E5II'rl'INC 
01914 TRANSISTOK, S I L I C O N ,  J U N C T I O N  
0 1 9 4 8  TRANSISTOR, SILICON, J U N C T I O N  
01948 TKANSISTOR, SZLIC(JN,  J U N C T I O N  
9 1948 TRANSISTOR, SILICON, J U N C T I O N  
OlY48 TRANSISTOR, S I L I C O N ,  JUNC'1'30N 
O I S 4 8  'rKANSISTOK, STI,'LCON, .ITUNCTION 
0 1948 TRANSISTOII, S I L I C O N ,  J U N C T I O N  
0 1948 TRANSISTOR, SILICtJN,  .11JNCT10N 
0 1948 TRANSISTOR, S I L I C O N ,  J U N C T I O N  
01918 TRANSZSTOK, SILICON, JUElCTION 
0 1948 TRANSISTOR, S I L I C O N ,  JUNCTION 
0 1948 TRANSISTOR, S I L I C O N ,  .TUNCTION 
01948 TRANSISTOR, S I L I C O N ,  J U N C T I O N  
01948 TRANSISTOR, SILICON, J U N C T I O N  
01948 TRANSISTOR, S I L I C O N ,  J U N C ' T I O N  
1) 1948 TKAkJSISTOR, SILLCON, J U N C T I O N  
01948 TRANSISTOR, SILICON, JUNCTION 
01910 TRANSISTOR, SILICON, JUNCTION 
01914 TRANSISTOR, SILICON, JUNCTION 
01914  TRANSISTOR, SILICON, J U N C ' F I O N  
02000 INTEGKATEU CIRCUIT, LINEAR 
02000 ISJTEGKATED CLKCIIX'S, L INEAR 
02000 INTEGKATED C I R C U I T ,  LINEAR 
02000 INTEGRATED C I R C U I T ,  LINEAR 
02000 TNTIXKATED C I R C U I T ,  LINEAR 
02000 INTEGRATED C I R C U I T ,  LINEAR 
02000 IUTEGKATED CIKCUI'E, LINEAR 
02000 INTEGKATED C I R C U I T ,  LINEIN 
02000 I N'l?ECKATEt) I: IFICII I ' r ,  I, [NEAR 
02 5 0 2  KESONATOR, C>UAKT% CKYS'rAL 
02512 CRYS'CAL T G 5 h  (NOMIMATI?U h'lt17Q) 
0 2 5 1 2  CRYSTAL TG5A (NOMXMATED FREQ) 
02512 ClYSTAL TG5A (NOMLMA'LEI) FREQ) 
ozsr  2 CRYSTAL ' ~ 4 2 5 ~  (NOMIMATED Pneq) 
02512 CRYSTAL TGSA {NOMIMATED FKEQ) 
02512 CKYSTAL 'TG5A (NOlrlIMATED '?RE()) 
(32 5 12 C KYS TaL TE5A (NOMIMATED FREQ ) 
02512 CRYSTAL TGSA {NOMIMATED F R E Q )  

1tED (SMALL) 
BC548 
PN3564 
PN3564 
PN3564 
PN3564 
PN3564 
PN3564 
PN 3 5 (r 4 
PN3564  
PN3564 
PN3544 
PN3564 
PN3564 
PN3564 
PN3564 
IpN35h4 
PN35h4 
R C 3 3  7 
BC 5 4 8 
UC548 
LM781.05ACZ f5V RECIIIATOK 
LN78LOSAC% +5V REGULATOR 
LM78L05ACZ +5V REGUZATOK 
LM78LOSACZ +5V REGULATOR 
LM78LOSACZ +5V KEGULATOK 
LM78L05ACZ +5V REGUMTOR 
LM78LOSACZ +5V REGUL4TOB 
LM78EOSACZ +5V R E G U M T O R  
LM78L05hCL +5 V L<b:GUIA'M)K 
'rcio it,5outx 
REFER TO HANDDOOK FOR VALIJE 
KEFEB TO HANDBOOK FOR VALUE 
REFEK TO HANDBOOK FOR VALUE 
KEFEK TO HANll1300K FUR VALUE 
REFER TO HANDBOOK FOR VALUE 
EEFEK TO €LINDBOOK FUK VALUE 
REFER TO W D H O O R  FOR VALUE 
REFER TO HANDBOOK FOR VALUE 





LIS'S FOR FUNCTION P.C .B .  

01060 RESISTOR, 
O 11 1 1 IIESISTOR, 
0 1344  RESIS'TOK, 
0 1060 I), ESISTUR, 
01087 RESIS'COK, 
01105 RESIS'IOK, 
0 1065 RESISTOR, 
01037 RESISTOR, 
01068 RESISTOK, 
01050 RESISTOR, 
0 1047 KESLSTOK, 
9 1083 FCESIS'~OK, 
0 1087 RESISTOK, 
0 107 3 kcSIS'CtlK, 
01073 RESISTOR, 
0 137 3 RESTSTOR, 
0 1029 RESISTOR,  
01043 RESISTOR, 
0 1090 RESISTOK, 
01060 RESIS'IOR, 
01065 RESLSTOK, 
01 105 RESISTOK, 
01073 IIESISIUK, 
01081 RES"L:;'r(IK, 
01083 F:EST!iTOK, 
01105 RESISTOK, 
0 1077  ILESIS'IOK, 
01085 KESISTOK, 
f l l O 4 5  KESIS'TOR, 
0 1060 RESISTOR, 
0 1068 RESISTOK, 
01068 RESISTOR,  
01 05 1 RESISTOR, 
0 1047 BESISTOK, 
0 1025 KESIS'TOK, 
0 1105 KESIS'L'Oli, 
01 358 KES ISTUK, 
rjloi-3 KESISTOSI, 
OLOSl R E S I S  rOK, 
01065 RESISTOK, 
01047 KESISTOK, 
01105 RESISTOK, 
01060 'RESISTOR, 
01043 RESISTOK, 
01051 11ESLS'TOK, 
01043 RESISTOK, 
0 105 l llESISTOK, 
01105 RES'IS'fOK, 
01081 RESISTOK, 
0 1081 RESISTOR, 
0 1043 RESLSTOK, 
01105 KESISTOK, 
01060 RESISTOR, 
01066 RESISTOR, 
01060 RESISTOK, 

FIXEII, CaXHON FILM 
F I X E D ,  CARBON FLM 
PRESET, CPLKUON FILM 
FIXEII ,  C M U O N  FILH 
F I X E U ,  C U R O N  FILM 
FIXEtl, CARBON PILM 
FTXEI), CARIION FILH 
FIXErJ, CARBON FILM 
FIXER, CAM3ON FILM 
F I X E D ,  CPLKHON F l W  
FIXED, CdRMflN FILM 
FTXEI,,  CAIIBON FILM 
FIXICD, CAKUDN FIlM 
FIXI!D, C N i R O N  FILM 
FZXE13, CARHON FILM 
F I X E D ,  CARnON FILfl 
FIXED, CARBON PI LM 
FIXED, CARBON FILM 
FIXED, CARBON FILM 
FIXED, CGRBON F l  LM 
F I X E D ,  CARRON FILM 
FIX1711, CARBON FXL+I 
FIXEI ) ,  CARBON FT IM 
FIXKl), CARHON l?I L Y  
F'IXI:II, CARUON F t M  
PIXEI),  CAKl lON FILY 
FIXEU,  CARBON FIM 
FIXED,  CARHON FILM 
FIXEI), CARRON FTLq 
FIXEU, CaRON F T M  
FIXED,  CARHON ,FILM 
FIXED, CARRON FILM 
FIXED, CARRON FI WYI 
F I X E D ,  CARBON FILM 
PIX1:I), CRRUON FILM 
FIXED,  CARBON FIb1  
PRBSKC, CARBON FltM 
FIXLI), CARBON FILM 
FIXED, CARKON FILM 
FIXEU, CARBON F ILM 
FIXED, CARBON FILM 
PLXEU, CARRON FILM 
F I X E D ,  CARRON FIUI 
FIXED, CARBON FILM 
FIXED, CARBON FILM 
FIXEII, CARBON FT W 
FIXEII ,  CARBON FILM 
FIXED, CARBON FILM 
FIXED, ChRKON PILM 
PIXRD, CiU780N FILY 
FIXEU, CARBON FILq 
FIXED, CARBON FILM 
FIXEIJ, GAKBON F1LS.I 
FIXEII, CARBON FILH 
F I X E D ,  CAKDON FILY 

10K 0*25W 5 %  CK25 
3 -  3M 0*25W 52 C K 2 5  
IK T A B ,  MINTA'I'UKE, HORIZONTAL 
10K O t 2 5 W  52 C R 2 5  
220K 0.25W 5 %  CK25 
1M 0.25W 52 CR25 
121: Om 25W 5% CK25 
470 OW1 0.25W 5% CK25  
22K 0.25W 52 CR25 
3K9 0.25W 5 %  CR25 
2K2 8*25W 5 %  CR25 
120K 0.25W 5% C R 2 5  
220K 0.25W 5 X  C K 2 5  
4 7 K  0.25W 5 X  CK25 
4RC U*25W 5 X  C K 2 5  
47K U a 1 5 W  5 X  CR25 
220 O W  0.25W 5 %  C R 2 5  
1K 0.25W 5% CR25 
330K 0.25W 54 CK25 
10K 0.25W 5% CK25 
12K 0.25W 58 C R 2 5  
I M  0.25W 5 %  C K 2 5  
4 7 K  0.25W SZ C K 2 4  
1 0 0 K  0.15W 52 C K 2 5  
120K 0.25W 5); C K L S  
1M 0.25W 5% Ck25 
68R 0.25W 52 CK25 
150K 0.PSK 5% C R 2 5  
1K5 0*25W 5% CR25 
1 0 K  0m25W 5Z CK25 
22K 0*25M 5X C K 2 5  
22K 0.25W 5% C K 2 5  
4K7 0.25W 51 CK25  
2K2 0.25M 5% C K 2 5  
100 OHM 0.25W 5% CK25 
1M 0.25W 5 X  C K 2 5  
471C T.413, MLN LI'TUKE, HOt l l%ONT.U 
47K O . 1 5 W  5% CK25 
lOOK 0.25W 5% CK25 
12K Q.25W 52 C K 2 5  
2R2 0*25W 5% CR25 
1M 0.25W 5% C R 2 5  
tOK 0.25M 5Z C R 2 5  
IK 0.25W 5 X  CK25  
4E7 0.15W 5X CK.25 
1R 0.25W 51 CK25 
4K7 0m25W 5% C K 2 5  
1M 0.25W 5X C K 2 5  
i O O K  0.25W 52 C K 2 5  
l O O K  0.25W 5% C R 2 5  
1K 0m25W 5% C K 2 5  
1M 0.25W 5X C K 2 5  
10K 0.25W 5% CK25 
15K 0.258 5% CR25  
10K U.25W 57: C K 2 5  
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PARTS LIST FOK FUNCTION P. C R . {CONTINIIEII) 

REF' CAT j/ DESCIIIP-FION OF ITKY 

It2407 (32080 INTEGRATED C I K C U I T ,  D X G I ' I U  1 4 5 2 2  
IC408 02062 INTEGRATED C I R C U I T ,  D IGITht Cn40 13 
I C  409 02000 INleGKRTEU CIRCUIT, LINEN1 LM78L05ACZ +5V l{EGULi4TOti 
IC 4 10 02000 INTEGKATEJ) CIIICUIT, LINEAR LM 781,05AC% +5 V 3tEI;IJ1ATOK - 
I3400 02504 E:ESONRTOIZ, QUARTZ CKYS'IAI, TC7 5406.7KHZ (440HZ K.C. E. ) 
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1 .O INTRODUCTION 

1.1 GENERAL 

The Tracker SCOUT L/R is an HF transceiver designed f o r  use 

in m o b i l e  i n s t n l l a  tions where underdash space is m i n i m a l .  

The transceiver can  be p l a c e d  in a more convenient p o s i t i o n  

and a small (150 x 50 x IlOmm) c o n t r o l  head used to operate 

the  equipment.  

In a d d i t i o n ,  the Tracker SCOUT L / R  can be operated d i r e c t l y  

in local mode. The mode (Local or Remote) is se l ec t ed  by a 

s i n g l e  switch on the transceiver. 

1.2 OPTIONS -- 

All the options available f o r  the s tandard  SCOUT a r e  ava i l ab le  

for t h e  SCOUT LJR with t h e  exception of :- 

a )  Lower  S i d e b a n d  F a c i l i t y  

b )  C.W. (Morse) f a c i l i t y  

c )  A e r i a l  Tuning Tnductor  

The 4% d i g i t  LED f r e q u e n c y  d i s p l a y  can be f i t t e d  ta t h e  

rransceiver b u t  n o t  to the c o n t r o l  head.  

A l l  accessories a v a i l a b l e  for t h e  s tandard  SCOUT are ava i l ab le  

f o r  t h e  SCOUT TJK. 

T h e  t e c h n i c a l  s p e c i f i c a t i o n s  f o r  t h e  SCOUT r ema in  t he  same f o r  

t h e  SCOUT L/R except f o r  t h e  changed c o n t r o l s  and additional 

connec tor .  
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