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Midnight Express

Welcome to the Consclidated Midnight Express which has been complled using
extracts from the ariginal series of four naewsletters but with new,
additional material included.

This book 1s written by rig doctors for rig doctors. We have plenty
of experience but we don't proress to be experts, s50 1f any real axperts
reading this screed care to make constructive criticisms, plesase lat's
have tham.

Those aof you who have heard of Lou Franklin will be pleased to know
that he has given us his blessing. We tried to persuade him to write a
contribution but, regretfully, his time 1s fully occupied in writing his
own new book and 1in dealing with the CB CITY business. Those of you who
have not heard of Lou - shame on you! He runs the biggest CB mail order
business in America. Pleasae invest in his books "A screwdriver expert's
Guide"™ and "The CB PLL Data Book'. Both books contaln essential
information which 1is indispensable if you intend to modirfy rigs in any
way. Another book which might interest you is "The CB Eprom Data Book"
which gives guidelines on converting CB radios to 10 metre Amataur band
and includes inrformation which 1s generally applicable to all fregquency
modirications of synthesised transceivers.

My grateful thanks are due to My wire, Gill; Dave Addy who helped with
circuit diagrams; Brian Spiller who built the first Wobbulator and
supplied photographs to prove it and to all the aether CB enthusiasts who
provided {fwis ¢4 sptivlew npuet Pfurgetting Steve Tonks who was one of the
flegt Lo wWadlem bh Wit luwews and new runs his own OB Luwlnewss.

Comedlad aud wiltten by "The Specialist

PUBLISHED IN GREAT BRITAIN BY S$.J. TONKS

FIRST EDITION CCTOBER 1984
CONSOLIDATED EDITICN JANUARY 1988

Copyright 1988 by S.J. Tonks. No part of this publication may be
reproduced in any way wlithout the prior consent of the authors. This
newsletter 1s 1lntended for educational purposes only. No liability is
assumed for any damages or illegal operation resulting from the use of the
information contained herein.
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Midnight Express

Frequency Synthasils

We felt duty-bound to give some basic theory, here, but the
explanations will be kept as short asg possible. Hopefully this small
section will help the beginners to acquire some idea or what Frequency
Synthesis is all about. Thoss of you who know it all, already, can skip
this bit. If you need more information read Lou Franklin's "CB PLL DATA
BOCK'". If that is still not anough (clever clogs) there are plenty of
taxtbooks about!
I The VCO is an oscillator circulit whose frequency 1s determined by
the capacitance or a varsctor diode. The capacitance of this diode 1is
controlled by the reverse-blas voltage applied to it. (Since the dilode is
reverse-biased, virtually no current flows).
2% The PLL chip is an I.C. with three main sections: -

a) A digitel frequency divider (DFD).

b) A programmable DFD.

¢) A phase detactor (PD) which effectively compares the output
freguencies or the two DFDs and produces an output voltage according to
the diffaerence betwaen the fraequencies.
Operation: A crystal oscillator feeds 10.24MHz into the first DFD which
divides by (typically) 2048 to produce a 5kHz rerference signal within the
PLL chip. The VCO coscillataes at an arbitrary centre frequency which 1is
sampled and fed to the second DFD. The PD provides a voltage to raise or
lower the VCO frequency until the divided result equals 5kHz. The circuit
is then said to be "in lock". E
Netes: Tha PD output 1s not pure D.C. so a low pass fillter network is used
to remove switching transients. The fililter capacilitor must be large anough
to provide adequate smoothing without making the circuilt responsa time too
long. Larger valuae capacilitors have a series resistor to prevent "ringing".

=

F N

come 1T { —I Voo

[ il ”“55

2048

- |
| I
Fig 1. Yoza gl e

The programmable DFD enables the divide ratio to be selected.

General purpose PLL chips such as PLLO2A, MCLU5106P, MC145151P,
MEB8719 have no internal memory. The divide ratiocs are detarmined axactly
by the channel selector codes plus the codes on the remalning inputs.
Those PLL chips designed specifically for cperation in Just one country
have an internal memory which contains only those divide ratios which
produca the permitted frequencies. The divide ratios are accessed by the
binary codes from the channel salector switch. There 1s no specific
mathematical rslationship between the channel selector codes and the
'qﬁyiq§rratios in the memory.
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Midnight Express

Eproms: An Eprom is a memory I.C. and contains a large number of memory
cells. each of which can be filled with eight binary digits 1.e. 1ls or 0s.

A memory cell can be selected by putting the appropriate access
code of 1s and 0s on the input pins. The contents of that cell will then
be displayvad as 1s and 0s on the output pins of the L.C.

For instance, 1f we put the code 11100000 Iinto the cell whose
accass code 1s 11100000 then effectively the output duplicates the input.
If wae encode all memory cells with their own access codes then connect the
Eprom between the channel switch and the DFD input of the PLL chip, there
wilill be no erfect on the operation of the synthesiser circuit.

This seems a little pointless, however there are only 40 possible
channel selector codes but several thousand memory cells. If we ancode
only those U0 cells accassed directly by the channel selector (which will
zive the astandard Prequenciss), we 8till have several thousand cells left
in which to put other codes for dirfferent rfrequencies.

The channel selector switch will have from 6 to 8 outputs which may
be connected to the access pins of the Eprom. However, the Eprom has ten
or more access pins:. consequently by using a band switch to put codes on
the spare access pins wae can select different banks of memory cells which
can be programmed to gilve various frequency bands. For more information on
the use of Eproms see our '"CB EPROM DATA BOOK".

With dedicated ICs, such as the LC7137, reprogramming 1s not
possible as the codes are stored in internal memory. With ICs like the
MC1LU4%5106P, however, we can use divide ratios between approximately 10 and
320. Such ICs lend themselves readily to external reprogramming. Note,
however, that they will not work at rrequencies much greater than 3 MHz.
The MC1LU4%5151 is an exception and will work at more than 30 MHz.

To sum up, then: with these versatile ICs the manufacturers saved
money by designing the channel switch, itself, to present the divide
ratics (in binary form) directly to the IC preogramming pins. Sometimes, as
in the case of the later Cobra 1U8 GTL, a couple of bilnary adder ICs
(MC14008B) are interposed between the channel switch and the synthesiser
IC. Extra codes can thus be added to the switch codes to alter the
programming information. It is generally easier for us to use an Eprom and
encode 1t with the codes we need for the required channels.

Chunglae Crswbwsn o M 3 Lak, :

Victually #ll the CB synthesleers you will wee use a 10.24 MHz
cerystal to prouduce & % kHz or a 10 kHz reference within the IC (or
sometimes & cholew of either). This reference frequency actually
determines the uhaennel @pescing. 1f, thererore, you try to produce extra
channaels by subatltutlng, ssy, & 10 MHz crystal then you may get your U0
channels, but the channel spacing will be 9.766 kHz, not 10 kHz. Also, 1if
the IC uses different codes for TX and RX you will receive on & channel
far removed from that on which you transmit. Even this difficulty can be
overcome by using different crystals for TX and RX (although the channel
spacing will still be awry) but a further problem remains: 10.695 - 10.24
= 05% kHz which 1s the 2nd I.F. 10.695 - 10.0 = 695 kHz which 1s not; so
unless you use a separate 10.24 MHz oscilllator to feed the second mixer
you will not receive very much!

Cn the following pages we go Iinto this problem in somewhat greater
detafil.
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Expanding the LC7137

Fig.2 shows the normal 10.24 MHz reference cryvstal connections to
the LC7137. Changing the reference crystal is a quick way to add axtra
channels. It is also a quick way to end up traensmitting on one channel
and receiving on another if you don't understand what you are doing!

Fig.3 shows a modification which will produce about 20 more
useable channels. Such a modification. by the way, would not be legal
and the bare detalls are given simply to illustrate the way in which
the PLL operatas.

We carried out some computer calculations using variouh crvstals
which could be obtained from "Birketts'" at a very reasonable price.
The table on the next page shows the result of switching in different
rerfarence crystals for receive and transmit. Note how the RX and TX

requancies gradually drift apart in the columns marked "D Hz'. An

arror of up to about 500 Hz is tolerable but communication becomes
distorted and range 1s considerably reduced 1f the discrepancy 1is
significantly higher than this.

Since the Intermediate Frequency relies upon the result of
10.695-10.2U0=0.455 it 1s essential to add a separate 10.24 MHz
osclllator as shown 1in Fig.ild.
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The table shows how difficult it is to produce useable channels with
erystals other than the correct reference rrequency of 10.240 MHz. It
is also evident that the further the new crystals are removed from
10.240, the smaller the number orf useable channels producaed, because
the inter-channel spacing becomes much less than 10kHz and the
variation in channel spacing betweaen TX and RX lncreases.

First crystal pair Second crystal pair

Ch. 10 a7 10.1625 10.09235% 10.00000
rx MH=z tx MH=z= D Hz rx MHz tx MHz D Hz
fiYe} 27.7767 27.7782 1478 27.5846 27.5864 1765
39 27.7668 27.7682 1430 27.5749 27.5766 1675
38 27.7569 27.7583 13483 27 hEaT 27.5667 1585
37 27.TU71 27.7484 1335 27.5554 27.5568 1495
36 Y F s W i 27.7385 1287 27.5456 27.5470 1405
35 27.7273 27 .728% 1240 27.5358 27w 8371 1314
a4 27,7174 27.7186 1192 27.5261 27+5273 1224
33 27.7075 27.7087 1144 27.5163 27.5174 1134
32 27.6977 27.6988 1097 27.5065 27.5076 1044
A1 27.6878 27.6888 1049 27.4968 2T SIS TT 954
30 27.6779 27.6789 1001 27.4870 27.4879 863
29 27.6680 27.6690 95 27. L7T72 27.4780 773
28 27.6582 27.6591 906 27.4L675 27.4681 683
27 27.6483 27.6491 858 27 k67T 27.4582 593
26 27.6384L 27.6392 811 27.4479 27.4484 503
25 27.6285 27.6293 763 27.4382 27.4386 b1z
24 27.6187 27.6194 715 27.4283 27.4287 322
23 27.6088 27.6004 668 27.4186 27.4189 232
22 27.5989 27.5995% 620 27.4089 27.4090 142
21 27.5890 27.5896 572 27.3991 27.3992 52
20 27.5792 27.5798 5214 27.3893 27.3893 -38
19 27.5693 27.5698 u77 27.3796 27.3794 -129
18 27.5594 27.5598 hzg 27.3698 27.3696 -219
1.7 27.5495% 27.5500 382 27.3600 27.3597 -309
16 27.5396 27.5400 334 27.3503 27.3499 -399
15 27.5298 275301 286 27.3405 27.3400 -89
14 27.5199 27.5201 239 27.3307 27.3302 -580
13 27.5100 27.5102 191 27.3210 27.3203 -870
12 27.5001 27.5003 b 2753412 27.3105 ~-760
342: 27.4902 27.4904 96 27.3014 27.3006 -850
10 27.4803 27.4804 08 27.2917 27.2907 -940
9 27.4705% 27.4705 0 27.2819 27.2809 -1030
8 27.0606 27.4606 -47 27w 2722 27,2710 © =1121
7 27.4507 27.4507 -95 27.2624 27.2612 -1211
& 27.4408 27.4407 -142 27.2526 22513 =1301
5 27.4310 27.4308 -190 27.2429 27.2415 -1391
I3 27.4211 27.4209 -238 272331 27.2316 -1481
2 27.41)1a EF. hibD afY 27.2233 22217 . =157
2 27.40LH L7, 8010 ~333 27.2136 27.2119 -1662
1 27.391% 27.3911 ~381 27.2038 27.2020 -1752

Note: the "D Hz" column 1ls calculated from the 8 digit frequencies of
which only 6 figures are printed in this table.

Since the reference frequency is now taken from crystals which no
longer divide down exactly to 5 or 10kHz (e.g. 10.2040/2048 = 5kHz) the
channel spacing is no longer exactly 10kHz but slightly less.
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Backehat
This convarsion board was obtained from Tither Research some tima

ago at a cost of £14-50, Unfortunately this company has dilisappeared
from Jarrow and very foew boards are lerft. The unit 1s specitically
designed for connection to & legal rig using the LC7136/7 (or any
similar IC used in an A.M. rig) which has BCD inputs from the channel
swlteh (except for channel U0 code which is zerao).

Connection 1is fairly stralghtforward if the diagram supplied 1s
followed carefully. I did not like the action of the pink wire which
cloges the squelch whilst the unit speaks the channel number. It was
disconcerting to switeh to (apparently) a clear channel, to hear the
channel number spoken, then be blasted by tha voice of the channel
occupant aw Yhw gogamlel opened swaln, It made "flicking through' very
tediouw., Censuguuntly 1 diwconnected the pink wire on mine.

I woon vilred of the Amerlcan volce and connected the output via
the mic galn pot un my Sasapphire XU4000 so I could reduce the voice to
zero volume for the purpose of casual "flicking"., returning to full
volume for "eyves oft'" use wnilst driving. If you forget which channel
vou are on, s8imply flick the channel switch forward and back again and
"Backchat" will tall you. If you are flicking through, "Backchat'"
walts about half a second arftar you have stopped bafore announcing.

Racently I offered the unit to a blind person who could cbviously
make far better use or it than I. Unfortunately his rig is an
Audioline homebase which, in common with most Uniden chassis, has
paculiar channel switch codas which also feed the channel display. It
is possible, however, to make a small veroboard conversion unit to fit
between the channel switch and the "Backchat" module. The unit employs
an Eprom to convert the Uniden codes to BCD. A slight problem arose in
that the Backchat spoke the tens digits ilncorrectly. I traced this
fault Tto the need for the Backchat to have at least 5 volts input from
the channel switch, which the Eprom is unable to supply. The soluticn
was to insert the four diliodes, which you see in the diagram., to
increase the voltage. The prototype Eprom has not suffered from this
alteration, so far.

Conclusion: the "Backchat" module 1s very cheap when you consider
the cost of the components. It 1s MOST effective for blind people and
can be useful for normal moblle operation. Some peoplée have fitted it
purely for its novelty value, which inevitably wears off, consequently
you might acgulre one second-hand. The module 1s large and, although
it fits easlly beneath the board of the bigger rigs, 1t must be taped
to the outside of smaller rigs. The Eprom conversion allows it to be
used in the blg Audioline homebase and outside the smaller
Audiolins/Uniden/Tandy rigs. If you know a blind person "on tha air"
do, please, offer him this addition which can make life so much
gasler.

v o z2 3 zogs s g7 e is i fis

7716 l

LIy ¢ {2 s o [l 12

T
TF1 8x22K

S

TF 2
g § Zloxaxy| E
il d i
of 5| ¥ 2
Fig.5 — S v J
O TC9119 TO "BACKCHAT*
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FM Noige gguelceh

Four ldentical prototypes have been bullt so far and all are
working satisfactorily - three in Amstrads and one in an Audioline.
The intantlion was to design a squelch which would react to the
no-carriser~hiss and turn it down to & barely audible level without
reacting, unduly, to overmodulation. The result was excellent for
homebase use but gave problems ror mobile. In my car there is a great
deal of ignition interference and the unit reacted to 1t in such a way
that the rig went gquite mute, the moment I started the engine. With
the squelch control turned back, it then allowaed a lot of the
undesirable noise through.

Trials in an Amstrad rig for homebase were far more sacceptable.
On long distance coples, the squelch could be adjusted so rinely that
the hiss between individual words was cut down, rather like a
fast-acting "Superkrunch'". However, when the rig was transferred to a
location in the middle of a busy town, the results were poor without a
crystal filter because the hiss was actually reducad by swamplng from
local trensmissions. With the hiss level reduced., the squelch failled
to react and allowed the remaining noise through. A crystal filter
improved the operation considerably, however.

The unit. therefors, 1s most sultable for use in country areas,
or in small towns when a crystal filter 1s fitted. The rigs which
benefit most are those with the most noticeable hiss between
transmissions. It 1s worth trying 1t for moblle use but don't aexpect
good results unless you have a car with low lgniticon interrference or a
diesel engine.

Construction is gquite straightforward and component values are
not critical. The value of the existing squelch pot 1s not too
important, elither, since 1t 1is in parsallel with a 10k resistor. In the
Amstrads The RF Galn control was used for the nolse squelch, leaving
the normal squelch control to work as originally. This methed 1s
usaeful for keeping out quiet "bottom-of-the-box'" conversations which
the noise squelch, of coursa, will not. Fig.®d shows the sqQuelch as
fitted to an Amstrad (Spinneytronic, Murphy, Fildelity 2000 etc.).

In Uniden chassis rigs, disconnect the base of TR12 from
everything else and TR12 then can be treated as TRl in Fig.6.

The input comes from pin 7 on the FM demod IC. 3

Turn the FM squelch control fully clockwilise then adjust the

trimmer in the FM squelch circuit until the hiss can be heard faintly.

14 (FM SQUELCH ) FM NOISE SQUELCH

3{ FOR AMSTRAD

LAdd22

CUT TRACK
AND INSERT
RESISTOR.

Fig. 6
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By popular request, the following flow charts should help in fixing
the majority of faults which ¥y¥ou might come across.

You should have a fine-tip soldering iron., solder sucker,
high-impadance DC voltmeter. frequency counter and an oscilloscope,
too. It 1s possaible to manage with a 'scope of only 10MHz bandwidth,
but 20 or 30MHz 1s better.

Fault Finding Chart. Symptom - No TX, no RX

Ensure P.A. switch is off !

Is rig lighting up or speaker hissing?

Yas No>> Chack Power supply

Fuse

Powar lead

Frubtmut lon divide .
Puwaer line filter coll(s) in rig
Wives from powar socket lnside rig
Cappear tracks on board

wairth rrom mic socket to board
On/s0¢e awltch

S<<E<SCSCEC<<< <<

Is voltage on PLL Vce pin correct? (usually between 5v and 9v)
Yas No>> Check zenar diode near PLL IC

v feed resistor to zener

v copper tracks assoclated

v voltagae regulator ar

\'4 veoltage reg. transistor and associated zener
v

Is 10.2&_Mﬁz oscillator working?
Yas No>> Check crystal by replacement

v assoclatad capacitors/trimmers

v copper tracks around oscillator

v (Some rigs need other crystal oscillators checking.
too)

v . PLL IC by replacement

v

Is VCO oscillation present?
Yag No>> Check correct DC voltage present

v dirt on PCB
v Varactor diode
v oscilllator ceoil continuity/core
v VCO transistor or IC
v
Is VCO oscillation correct frequency? *
Yes No>> Check adjustment
\'s . DC voltage from PD filter circuit
v assoclated components
v dirt on PCB
A copper tracks
'

Is 10.24 output appearing at both TX and RX mixers?

Yes No>> Replace faulty components/ repalr broken track or connection
v

Check for o/c, s/c starting at aerial socket and working back through

RF input and output stages. Inject a signal from another rig to
assist.

Page 9
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*YC0O and PLL operation can be checked by hanging a& DC voltmeter or
'scope across the PD output of thae PLL IC. Each change of channel
should alter the voltage by the same number of millivolts. The PD
output feeds the varactor diode and changes its capacitance for aach
channal frequency.

Fault Findipng Chart. Symptom - RX but no TX

Ensure P.A. switch 1s off 1

Check voltage supply line to output transistor during TX. If low or 0Ov
check On/0rf switch, modulation transistor (or transformer and series
diode) in AM rig, associated tracks and connections, particularly to
HI/LO power switch, AM/FM switch.
Can transmission be picked up by sacond rig, (without aerial) on same
channel, placed close to faulty rig?
N Yas>> Check RF o/p transistor and insulator
RF driver transistor and insulator

for burnt coil in output stage

for missing/broken ferrite adjusters

for broken tracks/bad joints
Adjust ferrite cores, slightly, using second rig to monitor
for increase in output powar. Care ! »

\

Does voltage on TX/R¥X track change baetween TX and RX (see TX LED 1f
fittad)

(less than 1 volt and more than 5 volts on PLL IC TX/RX pin if used) ?
Yes No>>» Check microphone switch and wires

«CC <O

\' ! Roger Beep ir ritted

v wiring from mic socket to main boara

v TX/RX switching transistor

v PLL IC by replacement (but aonly if IC has TX/RX pin)
v

Does 10.695 (or 10.692) MHz oscilllator functicn, 1f present ?
Yas No>> Replace crystal

v check powar feed is present during TX
A\ transistor etc.
v

Doas VCO operate at correct frequency during TX?
Yes No>> See note at bottom of previous page

\'4 Check Trimmer capacitor near VCO 1f present
v PLL IC
\%

Check transmit stages from VCO onwards, using scope and frequency
countar,

(Someone mav have altered the setting of the RF coll cores but resist
the temptation to fiddle with these unless you can monitor the results
of your adjustments, at each stage.)

Hands up all those who don't know why rigs have wax on the VCO
section! The wax 1s there to prevent "microphony'". Vibration of the
VCO components can alter the frequency to cause - yes! FM modulation
at the vibrating frequency. Wax 1s also lovely sturf for use on
ferrite cores which might otherwise move ocut of adjustment.

Page 10
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Fault Finding Chart. Symptom = TX but no RX

Ensure P.A. switch and Sguelch control are orf.

Does "S" meter register incoming signal when aerial is connected? (Usae
vour own rig, 1f necessary, to generate a signal)

No Yaes>> Check microphona

A loudspeakar

v EXT SPKR socket and connections

\' Introduce signal into input pin of audio IC. Replace IC 1if
faulty

v Ensure squelch transistor 1s off

v

Hold a 10,695 oscillator near to the IF stage.

Does the signal register on the "S'" metar?

No Yes>> Check to ensure the 10.24 signal is reaching the IF mixer
stage j

v to ensure the VCO signal 1s reaching the RF mixer
stage

v RF input transistor and following transistors

v Use second rig to produce signal and trace through
input stages, tuning cores 1f necessary.

v

Chack filters by replacement .
Check M(C3357 IC (if present) by replacement.

Notes: If rig has no "S" meter connect voltmeter to IF output stage.
Hiss or crackling on transmitted audlo can have several causes: Mic
switch dirty (spray with WDU0O); Dirt on PC board (clean with Praopan
2-0L); Faulty Audio ocutput IC (if this 1s part of the audio circuit
during transmit); faulty microphone amp IC (usually a U558, 1r used):
faulty deviation preset; faulty varactor dliode. Nolise or whistling can
also be caused by an unstabla VCO, usually as a result of modification
to add extra channels: a frequency counter will usually show this up.

Noise on received audio: I came across one instance where this
was caused by a dying RF output transistor! Bad connections 1in serial
sockat, mic lead, mic switch, speaker connections and EXT SPKR socket
can cause 1t, as can a faulty audlo IC.

A general note, now, about VCO frequencies. Most legal rigs use
dedicated PLL ICs which have a TX/RX pin to alter the divide ratio
between RX and TX. The VCO frequency 1s changed in this way. Sometimes
the change isn't great and the ocutput voltage from the PD pin has
surfficient range to do the job, alone. Sometimes, as with the LC7137,
tha VCO frequency has to move from 17MHz to 13MHz between RX and TX;
consequently a trimmer is swltched across the VCO coll during TX to
shift the frequency downwards. You will appreciate, therefore, that if
the VCO coil or the trimmer should get slightly out of adjustment, the
rig might work on TX, but not RX, or vice versa. Sometimes only cne or
two channels are affected. On some rigs, 1f the VCO can't be "pulled
into lock", transmission is inhibited altogether. You can check this
by measuring the average DC voeltage on the "LD" pin of the PLL IC. You
can also monitor the DC voltage from the PD pin after it has been
filtered and smoothed by the associlatad resistor/capacitor network (it
1s a pulsed output) to ensure that it alters by a fixed amount, esach
time the channel 1s changed.

Some rigs (for instance those which use the PLLO2A) do not alter
the VCO frequency between RX and TX. Instead a different crystal
(e.g. 10.695) is used to create the TX frequency by mixing with the
VCO output. Any fault in the VCO, here, will affect both RX and TX.
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Microphone connections

The cocnnactions given below caver most of the common power- and
power/acho microphones. However, the manuracturers do seem to change
wire colours so don't take the colours I have glven as gospel truth.
If the microphone fails to work you will have to start from scratch.
By the way, always but ALWAYS measure the battery voltage with the
microphone keyved, before looking for a fault !

IC ECHO MIKE WE990Q0 SIRTEL ECHO MIC CBE-200z2

Hhitg= === RX blug—~~=—=——-— RX
blacK======= TX whitg=------ TX
red+braid---com black+braid-com
vaellow—-———=—— mic red-———————— mic

ALTAI DM-315E
MIRANDA DM-311

bilug—=—==—== RX rad=—rr et RX
white-—-—=—~= TX whitgs—<=wa TX
black+braid-com black+braid-com
red-———==<—== mic vellow———-—-—-- mic

Blue=—==——=— RX green——=-——rc RX
Whl b X blug=—s==——= TX
black+braid-com raed+braid---com
red-o—m—c———=== mic vellow—————- mic
TURNER +3B PACE MIKE
black-==w===RX blagK==~====RX
Dluern===+==sy Palserere—cs TX
redrbrald~-~com brajd--====- com
whita--—-——-- mic whita=r===== mic

CHEIZA (power mike)

white--—--—-- RX Padm - RX
blagK-—m—=== TX white~~--—~-- TX
brardidesr s = com black+braid-caom
rad-——o==S=c mic vallow-=-=-~-~- mic

redso===ctu RX black--—-——-- RX
black-==-—~—-- TX rad-=——-=maw- TX
brajd-—————— com brald-—=—=—=- com
whitg-—-———--- mic white-——-—--—- mic

LESON DT-252A

CARDIOD DYNAMIC BSA-610A

red——r————— RX blua-=-—=-—- RX
Erean-~—=——- TX whitg~====-- TX
blue+braid--com black+braid-com
vellow-—-—--- mic Ted——z—r e mic
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The LCM board (K.S. Services)

Fitting to Formac 88 and 120, Major M120 and similar rigs about
200mm % 160mm x 55mm which use the PLL0O2A IC.

Thesae rigs contain up to three extra circuit boards - crystal
board, FM board or Roger Beep - so it can be hard to find room aven
for a small board like the LCM (44mm x 36mm x 8mm). The following
description refers to the Major M120 but please note that the Formac
has an extra capaclitor between R103 and Q16 which must be transferrad
to the track-side of the board; also, you must remove terminal pins 15
(blue) and 16 (green wire) and replace wires on track-side.

Temporarily remove the 10.240 crystal. Transtfer R76, R77 (large
blue 150 Ohm resistors)} to the track-side of the board. Similarly.
transfer the front two diodes from the underside of the channel-change
board to the traok-side (observing polarity).

Connwut (' humid aw pwr K,8, Instructions with 4" of ribbon
cable and uwe double-slded tape or blue tack on the Eprom itself to
attach the LCM assembly to the side of the channel-change switch.
Check for short aircuits then replace the 10.240 crystal.

The Major M1l20 has a push-pull switch which can be usad to change
bands.

My grateful thanks to Mr Ball who contributed this piece (and
earned a tenner). I have cut the original text by two hundred percent
and hope I have not lost any important points in the process. The LCM
board by K.S. Services 1s desligned to convert most PLLO2A rigs (please
enquire before ordering) to legal frequencies. I bellieve that it might
also provide an extra 40 below-the-lowest and, of course., You can
retain the original channels, too, if you wish (not legal, however).

TEMPORARIY REMOVE X1 TO GET

BOARD INTQ FOSITION,
RESOLDER 2 x 150 Q. RESISTORS ON
UNDERSIDE OF malnN P C.BOARD

I'_l [—“l\ ]‘"] | | RESOLDER 2 DICOES On TOP
\ OF CHANNEL CHANGER BOARD

BOARD IN POSITION CIRCUIT SIDE FACING QUT
TOWARD X1, EPROM BOARD TO BE HORIZONTAL.,

FIT OPPOSITE WAY TO THIS ie. HORIZONTAL
THERE 1S ONLY APPROX 1enm CLEARANCE
BETWEEN MAIN BOARD AND THE TOP OF
THE CHANNEL BOARD.

%’

EPRGHM
VR

DOUBLE SIDED FOAM
TAPE OR BLUE TACK.
e

- R C BOARD.

Fig.7
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Genarsa atio

We've had several sets of variocus make with the following fault: No
transmission or low or arratic RF output. In most cases the ON/OFF
switch was faulty. Audio output 1is often not affected. Nota,
however, that a faulty R.F. output or driver transistor can produce
the same symptoms.

Use a bridge rectifier to protaect rig against reverse polarity.

Nelsy crackling from a microphone switch can, in most cases, be cured by
applying a light oil or WD40O to the contacts. It can also be used in
crackling squelch or volume controls and to clean the outside or rigs
and improve the clarity or channel displays.

Instead of having several paower leads with different plugs trailing across
the repair bench, cut all your power leads down to & inches and rfit
them to a connector block with Just one palr of wires going back to
the power supply. This ldea makes 1t easier to find the correct plug
and is much tidier.

Mic socket pins which are spllit ocan close up and cause a bad connection.
Similarly, aerial sockat segments can open out and cause a bad
connection.

When knobs are loose, instead of wrapplng tape round control spindles,
insert a screwdriver to open the slot.

If the "S" meter lens is scratched, use 000 grade abrasive paper until the
lens 1is opagque, then polish with Brasso. Sounds extreme but works
easily and quickly!

Instability on TX or intermittent TX can be caused by loose screws holding
PCB to chassis. This fault has been found on Cobra 148, Superstar
120, Superstar 360, President KP77 and is known to occur on many
others.

Multimodes - To convert Fine-Tune into a KC shift, trace the centre
connection from the pot to the varicap diode. There is usually a
diocde in this lead so the pot is only in circuit on RX. Wire the pot
stralght to the varicap diode. One end of the pot willl be grounded
and the other will have no connection. Connect the n/c side to the Qv
regulator to give lkHz shift each way.

WARNING Some power transistors and regulators, apparantly, contailn
poisanous substances so be sure to wash hands and nalls meticulously
after handling broken or cracked devices.

A danger exists on some homebase rigs and power supplies. They have only
two-core cable or switches 1in the neutral wire! Alsc earth tags
should be bolted to chassis, NOT pop-rivetted to a transformer lug.

Paga 1l
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Cybernet PTBM134A0% ohassls squelch improvement. Ramovée the front leg of
R60 (10Kk) frum the bhoard (RHS front of PCB). Solder a wire into this
hole (connects to QlU collector) and solder the free end to the post
near the front of thae board which has a wire (usually blua) going to
the top (loud) end of the volume control.

Power output lower than usual - replace L4 (22uH), L5 (68uH) and L7 (24
turns of 28SWG aenamelled copper wire on a 27R resistor).

Almost no power output on TX. Monitor rig reveals weak, noisy TX. Try
turning CT1 slightly because maladjustment can cause this erfaect.

Volume control turned down but continues to gilve sound dependent on
squelch setting! Try replacing €109 which might be open circult.

No RX no TX - try replacing Q18 (28C1318).

10nF cap across vol. control acts as treble cut if rig has no tone switen.

To alter the 10.24 crystal frequency by several KHz connect a Toko
TKACS34342 discriminator coil in series with it. Use the two outer
pins otf the three.

To change CH9 to CH19 for mobiles, disconnect track from LC7137 pin 9 and
reconnect to pin 8. Add 2 off 1NU4148 dlodes with cathodes (bar)
connected to common ends of D251 - 256 and anode aends to c¢' and b'
segments on CH display. On rigs without a CH9 switch. use a
changeover switch to disconnect power from CH switch and CH display
and to connect power (up to 8v) to pin 8 and to the diodes added to
produce "19" on CH display.

Crvstal filter: Remova C67 (2pF) between T8 and T9. Fit the crystal filter
in its place with the centre lead soldered to T8 or T9 can. Tune T8
and T9 for optimum signal strength, then readjust slightly rfor best
sound on a loud but distant signal. If T9 1is not present, rit a
85FCUA402ET 7mm Toko coil.

Cybernet PTBM135A0X chasslis - no TX or RX until rig has been on for a faw
minutas - I havan't traced this fault to the exasct component but 1T
appears to be one of the capacitors next to the VCO coll becoming
very temperature-sensitive (try replacing the 82pF cap). Retuning VCO
appears to cure fault but then the rig can lose channels when it 1is
hot.

Cobra 148 (later version): to silence the "Roger Bleep", simply disconnect
C1l62 near the microphone socket (a 2u2/25v elactrolytic which is not
numbered on early circuit diagrams and labelled C270 on later onest!).
The duration of the bleep 1s controlled by the value of this
capacitor.

Cobra 148 (early version) Regulstor transistor TR39 often blows and can be
replaced with a TIPU42. Note that this 1is PNP. If you fit an NPN by
mistake it will osclllate and produce a howl from the speaker.
Similarly A.M. modulation transistor 1s also PNP and may be replaced
with a TIP42. If an NPN is used there will be no amplitude modulation
on TX.

- Suffers from "lazy needle" problems. Short circuit elther D7 or D8 --NOT
BOTH-- which are in series near the centre of the board. Adjust VR1.

- Bad modulation on TX can be causaed by PCB securing screws loose or
missing. Carrier on SSB, no mod on AM FM SSB, RX LED stays on during
TX - replace TR37.

Cobra 150 GTL can be converted to UK channels quite easily since the
channel swliteh contains a section with no "Jumps'". Use a 20.39MHz
crystal. Remove the green and blue/white wires from the channel
switch board and join them to the purple/white position on the board.
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~-Ham International Rigs-

(PCMAQQ1S) Nato 2000, Tristar 797, 848 (PCCW001S blaep board)

(PTEMQULBADX) Colt UB5DX (Black Shadow)

(PTBM059C0X) Ham Multimode II, Ham Jumbo (PTOS006A0X crystal & VCO hoard),
Major M-360 (PTSY016A0X crystal & VCO board)

(PTBM0OQ2CDX) Colt B70 PTOS00B8A0X crystal board, PTZZ033A0X FM board)

(PTBEMO9QLUCOX) Ham Viking, Formac 88 (PTOS0Q08A0X crystal board. PTZZ033A0X
FM board)

(PTBM106A0X) Lafayette HB-9U40, New Formac 88, Formac 120, Colt 720
(PTOS008A0X crystal board, PTZZ033A0X FM board)

(PTBM121D4¥) Concorde II, Hy-Gain V, Tristar 747, Colt Excalibur
(PTOS011A0X crystal board)

(PTBM125AU0X) Tristar 777 and Superstar 2000 (PTZZ0O80A0X bleep board)

(PTBEM133A4X) Concorde III

Ham Multimode II: The Roger Bleep can be switched off by using a SPST
swilitch as Ffollows: Take the wire off post 3 and solder it to the
slider of the switch. Connect post 3 to the "on" tag of the switch.
The "off'" position should be connected to post 5. (Do not remove the
wire already thera). '

Fitting cprystal filterg: -

PTBMOK9COX Replace Cl22 (27pF) with rilter.

PTBM121D4¥ Replace capacitor labelled €128 (27pF) with- filter. ALSO, for
all these rigs, cut the track to T1l3 and connect this slide of the
filter to the spare pin of T13. Retune T10 and T13.

PTBM133A4X Simply replace C117 with filter.
PTBM125A4X and PCMAQO1S replace C120 with filter.
PTBMOQ2C0X and PTBMLOOAOX Replace C63 with filter.

ETBM121DUX - modulation 1s seldom brilliant on FM. Firstly ensure that the
TX frequency 1s absolutely right. Use a frequency counter with at
least 7 digits. Lift out R29 (100k) near the VCO block and cut the
track between TR1 and the VCO block. Solder a UK7 resistor across the
break in the track. Connect & 1M resistor rfrom the VCO block side of
the IUk7 to C32 (where it Joilned RZ9). The Audio AGC action is filerce
80, to reduce it, cut the track between D38 and the other components
(C175, €173, R150), or 1lift one leg out of the PCB. Connect a 1k
praset in series with D38. Adjust for the most pleasant modulation.
The Altai DM315E Echo mike works well. The AGC action can also be
reduced by soldering 18k 1in series with C175 (3u3) next to RV14.

- No TX AM or FM caused by DC switch buffer Q36 going open circuit
(28D837). Poor TX causad by burning of RF coils - guite hard to
spot. Make sure you rewind them wilith the same gauge wire! (And keep
the output powar down to 5 Watts).

- Extand the Tuning rangs by replacing L1 (2u2H) on PTO0S012A0¥ crvstal
board with a 3u9H inductor and remove capacitors C5, C7 and C7.

- Note that RV1ld 1is the limiter for A.M.. and RV13 is the Amplitude
Modulation Depth adjuster. Using this to (apparently) turn output
power up will reduce modulation depth almost to zero!

PTBM125ALX - lights dimming or fuse bleowing on TX can be caused by D1 on
PTZZ2080A0X bleap board.
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PTBM106A0X; Common fault is no TX or intermittent TX csused by faulty D13
near modulation transformer.

PTBMOLBAOX KC shift - remove DU and D5. Connect lead from middle tag on
clarifier to DL position on board, negative end. Connect spare tag on
Clarifiar pot to 9v regulator on board.

PCMADQ1S (Natao 2000) : RX OK but erratic RF power output or -no Qutput can
ba caused by the demise of dioda D1 on the PCZS0001 board. Replace 1t
with a LN4OOl. (In case you didn't .realise it, the two "ICs" on this
board are not ICs at all: one is empty and can be thrown away. The
other has shorting links across opposing pins.) The same fault on a
Tristar 777 is caused by D1 on the relay board.

- To switch the blewep on and off, insert a switch in one leg of c60L. To
ahorten the duyesvion, «hange C601 (10uF) to 3uldf. To lower the tone,
add 22nl serows CO0Y%,

Auddeline/UnldensUniaces/Realistic

Crystal Filtepru

If you use a lk lmpedance aryvetal filter from P.R. Gollege. simply replace
the caeramic filter and retune L4 and L3. If you use the early Ambit
3k Ohm crystal, replace L4 with a TOKO KACSK3892A Transtformer (red)
and retune L4 and L3. The new L4 will usually need to be screwed
downwards. I[f distortion is evident disconnect the track between the
filter and L3 and rsconnect the filter to the unused pin on L3, which
is a higher impedance point. ILf you use the later 1k8 Aambit filter
you may get away with the standerd L4 but, 1f distortion 1s evident,
replace 1it.

RF Gain Control

The smaller rigs have no R.F. Galn control: unless you happen to snip
through the wire of the resistor in serias with the squelch pot! Use
the tone switch to disconnect this resistor and you have a squelch or
R.F. Gain control at the touch of a button. Very useful faor fox
hunting.
The R.F. Gain control on the big rigs 1s very abrupt in operation.
Replace R2 (1k5) with about 6k8 for smoother operation. Also, D1
diode goes short circuilt; results in loss of sensitivity. Mey need to
replace wlith 2 ordinary diodes in series. D9 open circuit can cause
the same symptoms.

Squalch Opseration Y

The squalch control on the Uniden/Audioline rigs 1s very wishy-washy. The
operating polint can be made much sharper by replacing C5 (10uF) with
1uF. C5 1is near the centre of the PCB, Jjust behind the loudspeaker
clearance ares. G

Modulation Improvement
The modulation tends to be muffled and & modification was offered in What
CB Magazine, as follows: -

change from tao

REQ 10K B8K2

R70 12K 47K -

R71 10K UK7 Also, add a 4n7 capacitor

rR80 560R 330R in parallel with R81 and add
CTh 47n 100n an 82pF capacitor in parallel
cgz2 68n 33n with R79.

c93 680p 330p

cg8 i1uF 100n

Cc99 22n 100n
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Tricky Uniden Faults
- VCO locks on TX but naot RX - replace TR18 25A105.
- No RX and both RX and TX lights on - replace TR17 25C1815.
- R¥ Jjumping in and out when in TX. Both lights on but set will not
lock. Removing RX wire from mike scocket allows normal TX operation.
Fault 1s caused by Audioc IC - replace.

President KP77 homebase (PC-902aA) - TX power laoss with "motor-boating" on
some cheannels can be causad by faulty TR202 in PSU board (PC-U410AC).
Replaca with TIP41l.

Amstrad 900, 901, Mustang CB3000, Fidelity CB 2001FM, Harvard U002 MPA,
Spinneytronic and Harvard H-0407 homebase.

- No RX no TX may be caused by the small copper foil burnt out on the mike
socket PCB from the common (0v) pin.

- The square FET (K107E1K) can be replaced with a 2N301 or a 3SKU5. Fit so
that the metal tag 1s to the lert as you look from above with the
rascla taowards you. 3

- Replace C71 (2pF) with the crystal rilter, as in the Cybernet 134 board
(see abova).

- Make the squelch action snappler by changing C99 (1uF) to 100nF. C99 is
hidden beneath the cableform towards the front of the PCMAOOZ2F board.

- These rigs use an inductor to adjust the 10.24 MHz oscilllator. If the
inductor becomes damagad, replaca with CIRKIT part 119ANAS87UHM. The
value of Cl18 (33pF) may need to be changed.

-~ Audio distortion on high volume: replace C107 (1000QuF) next to audio IC.

- Remove RF power transistor and solder up the gaps 1in the chassis to
improve heat sinking and reliability. The big 3R3 can be shorted to
increase powar output but an extra heatsink will then be needed.

Maxcom/Midland rigs - often suffer rfrom spurious emissions during TX,
which can be sean on an oscllloscope connected across the dummy load.
Symptoms include sending frequency meter or SWR meter wild and
possible interference to radlo receivers. The efrect seldom causes
any obvious problems with transmitted modulation, but power output
may read less than 3 Watts. Cause 1s usually maladjustment of the RF
can nearest the left side of the chassls (looking at component side
of board with knobs towards you).

- Replace the existing cerasmic fillter with a P.R. Golledge 1k crystal
filter. Remove C110 (27pF) and R189 (390R) and retune T8.

- Sensitivity can be improved by desoldering one lag of C207 (but leave it
in place).

- Power output can be increased by changing R147 to 1 Ohm.

- "lLazy needle" can be cured by changing R128 (4Kk7) to 1k. cut brown wire
to "S"™ meter and insert a 270R resistor. Connect a germanium diode
from- the other tag of the "S" meter to the 270R resistor. (The diode
cathode band should be at the non-meter end of the resistor.) Adjust
Power meter to 4 Watts with RV103.

Midland AM - No TX or low TX caused by R330 (10R) going open circuit,
removing supply voltage from the RF driver. ?

Chelza, Academy, Fidelity 1000, 3000FM, Sapphire X2000, Lake Manxman,
Commtel, Tokai, Elftone, Barracuda.

- In these rigs the 10.7 ceramic filter sits betwean Tl and T2 and may be
replaced directly with a crystal filter. You won't even need to make
any adjustments.

- Low power output or no R.F. output is often caused by the demise of R65
(8R2) which goes high-resistance. R.F. output is invariably low on
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thuse rida Lo any ubwe and mey be increased slightly by replacing Q17
with a 2HC1H1%, Notw, howsvaer, that the most common resson for NO
R.F. output Lw thet & lons wcrew has been forced into L6 (Replace
with a Toke 199CCAL27EK but DO NOT connect its centre pinl)

- No channel diupley, no TX, no RX - replace Q9 with a 23D325 or BD24l.
Also check zanwr D11,

- VCO range can be increased by adding an 82pF caramic capacitor in
parallel with C216 (80pF). A further increase may be achieved by
changing C224 (27pF) to 22pF.

Telecom TC9000/Grandstand Gemini/Grandstand homebase crystal filtar.
Replace the ceramic rilter with a 1k filter and remova R85 (330R).

Harvard #400M - poor RX - replace 3N201 near trimmer next to o/p
transistor. A 3SKL5 can be used.

Interceptor crystal filter- Fit crystal in place of FT-1; Replace
transrormer RXU with KACSK3892A; fit 1k resilstor between rfilter and
RX3 transformer.

Shogun - LED bar driver LB1415 can be replaced by LB1405.

Icom ICB10K0 varies 1ts RF galn as you use the squalch. This 1is due,
helpfully, to a diode not shown on the circuit diagram! Luckily it is
the only dliode underneath the circuit board, so cut 1t out 1if you
don't want this "tacllity".

- has a tendency to go "dear" becsuse T101l goes open-circuilt. Replace this
transformer with TOKO 113CN2K159DZ from "Cirkit",

Bremi BRL210 linears are potentially LETHAL because the malns earth goes
to a 1'" wide by 5" long strip of PCB. The PCB cracks at thae
supporting bolt and leaves the case unearthed. Drill the case, scrape
away the paint and secure a good earth with a solder tag and bolt.

B30 Linears - Low TX can be caused by poor earth between case and PCB.

BEremi BRS31 PSU 2200uF capacitors dry out causing low voltage ocutput
on-load.

Quasar CB - Switching transistor (2SC1815) behind mic socket goes s/c
causing low audio hiss on RX with TX light remaining on.

Radiomobile 202 - PLL not locking - replace D2 (6v2 zener).
- Low audio - replace Ql5 (2SA733).

Communicators,-ﬂanor Kestrel, Planet, Serpent - Stuck on T - Q22 s/c.
replace with TIS91.

- No RX and TX stays on when keyed - check D13 near relay.
CL/DNT 2780 - relay dropping out - replace Ql1.

LCL ECONOMY U40FM:~ Small resistor in series with voltage supply track to
LC7137 pin 18 burns out. Replace with 270R. Mixer colil adjuster can
apparently screw 1tself in dsausing loss of receive. (Coll is towsrds
raar and has small adjuster).

Binatone Speedwday - Low audlo, poor sensitivity on RX, low power on TX -
replace Q18.
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Harvard/Alba 40 Ch handset - no Freq. mod. although the carrler 1s perfact
and the Roger Blesep may Jjust be audible. Locate the diode (D20)
closest to the HI-LO powar switch. This diode 1is under-rated and
should be replaced with a 1 Amp type such as 1N4OO1.

HARRIER CBX HQ has only two4cora_mains cable. Always fit 3 core cable, for
saraty!

Pegasus 7: Change C184 to 2n2, R155 to 2K2 to improve echo.

Colt d4U44s and Ham International FM rigs et alia: no TX at all. Locate and
replace the black diode, in front of the modulaticn transformer, with
a 3 Amp type.

- crystal Pilter- remove ceramic filter and the 220 Ohm resistor connected
to 1it. Fit a 1k5 resistor and crystal filter instead. No ratuning
necessary.

Murphy CB1500H home base rig - low power o/p on TX can be caused by burnt
out L7 (27uH). You can rewind this yourself, if necessary, with 68
turns of 30SWG enamelled copper wire. (The plastic cover can ba cut
away and discardad.)

Grandstand Hawk, Lowe TXUO
Replace C65 (3pF) with the crystal filter. Retune L16 and L17.

alca ompact U - Tl can be replaced with a Toko 113KN2K241DC.

DM315E microphone using DMU32 board - two unscldered tags on slilde csuse
hum. Solder them to 0v.

HAM RELA¥X hand power mike. This mike is normally very bassy and sounds
muffled on most rigs. The following mod can be used on other
battery—-powaered mikes, too. Remove old mike 1lnsert and tfit Tandy
electret mike (270-092B), cushioning 1t in foam rubber. Connect
screen to 0Ov ground. If a resistor is used between original insert
and PCB, remove it. Connect inner core of Tandy insert to the PCB via
a 10uF tentalum capacitor. Connect the +ve lead from the Tandy insert
to battery +ve (VCC). On the Ham Relax mike, remove the top-cut
capaclitor from between the F.E.T. and the volume control slider on
the component slide of the board. Volume control housing can cause
hum. Solder its tags to -ve rail to eliminate hum.

Altail power/echo mikes - Echo disappears when battery voltage drops.

Sirtel 2002 and 313P microphona - the mike clip screw on the back can be
overtightened to cause a short which results in intermittent speech.
Fit a "sticky fixer" under screw base,

Realistic Nolse Cancelling Mike - the switch can return too far and mute
the audio. Build up the inner case or the trigger with hot glue.
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"TNVISIBLE" Aerial.

As sunspot activity gradually 1increases and with the introduction of
the Novice licence in the USA the 10 metre band will become increasingly
active. In a couplse of years (or less) when the voices of those bright young
Novices start to boom across the Atlantic (0.K. Who said "one four for a
copy'?) we shall all be wishling we'd invested in a decent aerial with low
angle radiation pattern. So why not do something about 1t now. AND make the
neighobours think we've finally given up this "silly" hobby fpr the
well-known delights of "Eastenders'" and "Dallas"?

A high effiliclency short aerial for homebase use can be made from an
ordinary TV aaerial and a six foot aluminium TV pole. The aerial is mountad
centrally at the top of the pole which 1s capped to prevent ingress or
rainwater. A two foot length of 7/8" fibreglass rod 1s pushed into the
bottom end of the pole, leaving 10" protruding, and a hole drilled through
the two, one 1lnch from the end of the pole, so they can be secured with a
35mm brass bolt. A 700mm length of 75 Ohm TV coax 1is connected to the brass
bolt with the inner conductor shortaed to the outer braid at each end. This
aaerial combination can then be mounted in a convenient location. such as a
gable end. with the insulating fibreglass rod clamped to a stael bracket.
The coax may be longer than 700mm, 1f necessary, but the effective length of
coax plus rod must be less than 1/2 wavelangth. The nominal dimensions arce
approximate so the followling procedure must be adoptad: -

Take another plece of 75 Ohm coax, greatsr than 2100mm in length.
Pass the "700mm' coax through the gable end wall into the loft and connect
it to the inner conductor of the "2100mm" coax. To the adjacent braid of tha
"2100mm" coax connect at least three lengths of coax, each 1/0 wavelength
long, shorted at each end. (any thick copper wire will do, instead.) Spread
these ground plane wires out and downwards at about 30 degrees to the
horizontal. Wooden blocks with brass screws and washers were used to make
connections in the original so there's no need to spend a faortune! To the
other end of the "21l00mm" coax connect an SWR meter via a VERY short 50 ohm
patch lead. Use low power transmission near the band centre, ensuring that
the frequency 1s not 1n use and giving vour csallsign occasionally. Shorten
the "2100mm" coax inch by inch until the lowest SWR reading is obtained. If
vou cut off too much, the readings will start to rise and you will need a
new plece of coax! (By the way:; for those youngsters who have never dealt
with inches, there are 25,4 mm to the inch. I'm sorry to mix my units, but
I'm an old engineer).

The SWR should be lowar than 10:1 but will almost certainly be well
into the red. Connect a 1000mm stub of 75 Ohm cocax to the inner and braid
(individually) of the "2100mm" section at its junction with the 50 Ohm lead
from the SWR meter. Stick a pin through ths open end to short inner to braild
(my wife complained bacause the baby's nappy fall off). Move the shorting
Pln progressively closer to the joint until the lowast SWR is obtained at
the centre frequency of the band required. The reading should be no worse
than 1.2 : 1. When the correot lengths have been found, replace the
temporary Jolntm with o "I'" yleve and plugs, 1f desired, and cut and solder
the stub 1lnner and vulter tugwther at the plnpointad spot (couchl)

The dimensions in thwe sketch are for a band centre frequency of 27.2
MHz a5 the aserisl was ovrlglnally designed as a disgulsed antenna for the
(then 1illegal) CB bund, bLut has a falrly wide bandwidth and is eminently
sultable for the Amsteur LUm band.

Explanation: The aluminium pole acts as the actual aerial with the TV
aerial on top forming a capacitance hat which, in theory, effectively raises
the point of maximum raediation (lowering the angle of radiation). The 7% Chm
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coax connected to the pole 1s an extansion of the radiating element. Tt
should bs kept vertical (in so far as 1s possible sinca it passes through
the walll) and must not go through any part of the bracket, nor sit close to
a metallic structure. The "2100mm" length 1s an impedance matching
transformer. (The impedance of the aarial is far greater than 50 Ohms,
glving good efficiency but poor matching). It 1s important that good
quality, semi-air-spaced, 75 Ohm Ty coax 1is used for this section and for
the shortad stub. This stub acts as an inductor to "cancel'" the capacitive
reactance of the aserial. (If the aerial were effectively longer than 1/2
wavelength., the stub would need to be owen, not shortaed. )

Installation: The aerial was specifically designed to be mounted on a
gable end, although chimney mounting is possible if the ground plane and
matching sections of coax can be positioned satisfactorily and
weatherprooted. The aerial should be several yards away from any metal
structure such as a TV aerial, water pipe, drainpipe or stainless chimney
liner. The systum has. howaver, been usad very successfully on a caravan,
with the ground plane taped across the roof and the aerial mounted on a
wooden mast lashed to one corner of the caravan. The coaxial down-run 1s 50
onm coax and must ba kept away from mailns wiring and your TV aerial coax or
that of your neighbour. Saveral installations have been made and no problems
have been experienced. Note that the aerial i1s NOT significantly
directional, although a slight bias in the direction of the groundplanes may
be noticed.

Bastion Glassfibre at 44 Hutton Close, Crowther Industrial Estarte,
District 3, Washington, Tyne and Wesar, supplied the 7/8" glassfibre rod
which they sold quite cheaply as a scrap starting-end. It 1s extremely
strong, being made by a process called "puyltrusion'., For extra weather
raesistance it should be given a coat of boat varnish. Contact Bastion
Glassfibre on 091-4166394.

I have known amateurs stick 5/8 wave aerials up plastic drainpipes
(interesting effect when it rains), coll wire around washing lines (green
stripes on the baby's napples!) and use a cricket ball to throw an
"invisible" wire over the rooftop (0.K. I admit it was I who smashaed the
greenhouse). All these aerials have distict disadvantagas which, curiously,
were not obvious when they were first considered!

THIS aserial 1s TRULY invisible. Nelghbours have stared fixedly at
mine and asked "Which Amateur Radio aerial. I can't see one". (My real TV
serial is in the loft, by the way - but I havn't told the ne#ﬁpbours!)

N W N S .L&
NN

1700 mm

Fig.8 l
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S _Meter Preamp

The S meter preamp was designed specifically for the
Uniden/Audioline range of rigs which surfer from ""a lazy needle'". The
LM358 op amp 1s used because it is able to work from a single-rail
supply. Silicon diodes are used 1in the feadback path to give a
logarithmic response which more closaly approaches the response
required for a true S metaer., The UK7 resistor sets the overall gain or
the circult al |uw slwnal lwuvals, ¢

When thw olpuuit Le uwwed in the Audioline, the meter connections
must be revelrsmd e’ Lhw vutput from the amplifier is positive-going.
D5 must be reverssd so Lhat powepr output can 3till be read. RT1 must
be disconnected rrom KUY and from the meter and the free end wired to
the -ve input of the ampliflier. The output from tha amplifier 1s
connectad to the S meter ~ve terminal via a U7k preset. RT1 and this
preset can then be Juggled to give the optimum satting on receilvad
signals., besring in mind that the serial erfficiency will have a big
influence on the final settings. Although the two adjustments are
interdependent, RT1 determines the low-level signal readings., and the
47k preset detarmines the high-level readings.

d

e

Fig.9 Uniden "S" metaer Amp

R.F. Preamp

The R.F. Preamp was designed for general use in CB radios but, so
far, has been used only in Audiolines/Uniden rigs. The circult may bDea
built on veroboerd but connections should be kept short and unused
sections of track be disconnected to avold a build up of capacitance.
VR1 may be any value, but Rl should be changed accordingly to maintain
the same ratio. R3 is essential to lower the "Q" of the circuilt and
prevent oscillation. The supply to RO should be taken from the RX
supply rall which ccmes from TR17 emitter.

Disconnect CU from the transformer L1 in the Audiocline. Connect
Gl of the preamp to the junction of Cl and L1 in the rig. Connect D of
the preamp FET to the free end of Cl in the rig. Adjust the inductor
of the preamp for maximum mid-band signal.

In the Audioline, the "preamp" was found most useful as a means
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of decreasing, rather than increasing, the signal in order to reduce
"bleedover" (where this rig alresady scoraes highly).

The squelch control was replaced with a dual ganged control from
a scrap rig.

With a little ingenuity this preamp should work in most rigs.
(Who's gzoing to be first to try it in a Cobra 148 ?)

(fEoK———
113eN2K159D2Z | 3¢ el
TOKO : MITTER,
TD INPUT SIDE. L1
OF 1L} y
. TO C4
—————
B 100K (DIScCONNECT
CUTPUIT SICE
OF L1 FROM GA)
IBnF s
2N30l _I

Fig.10 R.F. Pre-amp for Uniden rigs

Superstar 2000 .

The Superstar 2000 (and a few new rigs) has four banks of fifty
channels golng down to 25.965MHz. As an interesting exercise you might
like to make the following modification:

Remove the wires from the tone switch and connect them togethar, as
appropriate. Cut the two tracks as shown. Add the two 10k resistors
and wire to the tone switch as indicated. Now see where 1t gets you!
(You may need to change D1 (5v6) to 6v2 for full swing of the VCO,
which will need slight retuning, by the way.

CUT TRACK
ACD 10K RESISTOR

Fig.11 Superstar 2000
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Roger Bleeps

The first two circults are very similar and use a 556 dual timer
IC tao produce both the bleep tone and the transmit delay function. The
usae of the trigger and raset pins together 1s an unusual faature which
is used to remove the need for an extra transistor inversion stage.
Tha usa of the IC in this way has an unfortunate side effect of making
1t very critical of supply voltage, consequently you may naed to alter
the number of dlecdes on the 13v line in order to maintain the 556
supply at 1llv to 12.5v.

The first circuit (Fig.1l2) uses a miniature 12v relay for TX/RX
switching, whilst the second version (Flg.13) uses a bipolar
transistor and Vmos FET combination. This version 1s slightly cheaper
but has the drawback that on some rigs (notably Cybernet 134 board)
the bleep will be heard through the speaker. Some people like that.

Both versions require the TX input from the mic socket to go
directly to the bleep circult which provides a corresponding TX output
for the rig. The RX input from the mic socket 1s not used 1in the relay
version. In the second circuit the RX input 1s taken to the bleep
becard which provides an RX output to the rig. In both circults the
audlio output. from the bleep board 1s connected to the mic input wire
on the socket. I think the diagrams make all this clear.

To switch the bleep off, by the way, dilsconnect the 10ufF delay
capacitor.

» MIC
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J O & -
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Fig.12

Paga 25



Midnight Express

v b4
5 5 3 8
TOP VIEW BC232
VNIO KM A'JK (E—«b
s : = X >
s z Fanm
& T %
—_ Al =a9
1OWF T 5 ﬂ
lOOﬂ-F_- g: el T = g u
N 1 3 al @ T :
. 100nF @
Y] et
€)
- 4
5 In a3
Fig.13

The third cireult (Filg.14) produces & traln of up to nine bleaps
(although 1f wall nine are switchud in only one long continuous tone
willl be heard). A 0017 ducade counter is used as a shift register to
enable each bleep. The presence or absence of each bleep (except the
first) 1s determined by the position of the elght DIP switches 382 to
S9. (S1 1s permanently closed since 1t 1s assumed that at least ane
bleep will be requiredt!) A "K" for instance could be programmad by
setting S2 and S3 ON, S4 OFF, S5 ON, S6 OFF, S7,88,89 ON. to gilve

— 15 =  "da di da™

Before you get too exclted I must polnt out that this bleep was
designed for & Yawesu transceiver with internal relay switching, which
limits its application to rigs with relay swltching, unless you add
your own relay to it.

IC2 is a guad two-input NOR IC which performs delay functions,
gating functions and produces the bleep tone which is adjusted by VR3.
VR2 determines the speed and VRl the output (volume). A VN1OKM Vmos
FET is usad to "pull' the TX line low during the bleep function. This
clircuit is susceptible to interference from high levels of RF
radiation and should be suitably screened or kept away from the
transmitter output.
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0% Synt

This Low-Power complementary MOS devica 1s a very versatile IC
indeed. It has fourteaen input data lines (pins 11 to 25) giving it the
capability of dividing by any figure between 3 and 16383. It also has
8 selectable dividers for the rerference crystal which are programmed
by the levels on three pins as follows:-

pin-7 6 5 divide by
0 8
128
256
512
1024
20438
20410
8192 §
The most remarkable feature of this IC is its ability to work directly
with frequencies 1in excess of 30MHz, Typical current drain is less
than 2mA at the maximum supply voltage of 9v. The TX/RX pin 21
produces an offset of 856 when it 1is held low, but this offset 1is of
no use in CB applications. A rererence crystal can be connected
batween pins 26 and 27, obviating the need for a separate crystal
oscillator circuit.

Note that this IC requires more than half its rail voltage on an
input before it will recognise a logic "1". If an Eprom is used on a
5v supply the output will not be more than about 3.5v. The MCl45151
supply can't, therefore, be much over 6v ir the input 1s to "see" a
logic "1" from the Eprom. The supply voltage needs to be as near to
1ts maximum as posgsible, howevar:

a) to achieve maximum swing of the "PD" cutput (and, therefore, aof the
VCO) and
b) to cperate at its maximum frequency.

FHRELOOO
R OOKRFPOOGO
FOHOROKrOQO

RAZo- 1
- AA o2 12 x 8 ROM Reterence Decoaer ' iy LDl: 21
O faliter= T RADe-2-+ : qvgg ISCn = 20
SN ERNED L
27 oek . + POoy, N =2y
0SCin -2 12-8it - A Counte: D:IE-.:: --—Sg-;LD 3 = Rao NIOp=32e
& = Ral .«ual:;:
k] t ' e Aal ALH =S
VDDo—-" .gon iR 11
VSS ot—s Phase ’
Detecior é "
A L
1. % Phase
lin 14-dit = N Counter Delséctor

Transmun 2}
Heceva

VDD%HHHHHHH A

Transmit Otfset Aacer .

. Nate NO tnrough N13 inguis and inputs
20220 2nl 2a) 20 val 181/ e] IS a3 12] 1 RAQ. RAl anu RAZ have pullup resistors

NIJ O ONIL N9 NI NG N N2 NO not shown

Fig.15
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Reftec Circuit Explanation

Fig.16 shows the circuit of the earily Reftec rig. Starting at the
heart of the circuit, Q17 and assocliated components form the VCC which
oscillates at arcund 470 MHz ! This frequency 1s controlled by the PLL IC
which is an MC1451%51P. If you prefer to the January issue, page 14, you
will understamd 1ty apmemtion mores easily. Pins 5, 6 and 7 determine that
the 6.0 MHE ursmbul [(rwguwidy b# divided by 256 to give an internal
reference Freyushuvy of 2% kg, This Lls chowen because the chunnel spacing
15 50 kHzZ. The lules verdlon lemves pln 5 high to divide by 512 and the
resultant refedreive Creduency of L2.% kHz gives 25kHz channel spacing. A
40 position chunnwl swwiteh Lls used and feeds pin 16, as well as pins 15 to
11.

Q32 forms thw heart of & orystal oscillator which is used to produce
the downmix frequency by giving the harmonic of a 73.834375 MHz crystal.
During TX on channel one, thererfore, the oscillator sends 147.66875 MH=z
through the tripler stage Q31 to glve 443.00625 MHz at the mixer Q30.

The VCO output lu amplified and burtfered via Q18, Q19 and Q29 whance
it goes to Q30 to ba mlxwd with the downmix rrequency. The dirfference is
amplified and burfered by Q28 and Q27 to reach pin 1 of the MC1L45151P.

Now channel 1| selucis the blnary inputs as 00001111000000 which is
960 in decimal. 960 X 2% = 24000 kHz sco this represents the dirfference
frequency for channel 1. The VCO, therefore, 1s running at
4u3.00625 + 24 = 467.00625 MHz. This frequency leaves Ql9 to be ampliried
by Q22 and doubled by Q23 so that the frequency which reaches output
driver Q24 is 934.0125 MHz. (The doubling action ensures a channel spacing
of 50 kHz, as tha VCO moves in 25 kHz steps.) Note Q20 which monitors the
lock—-detect output (pin 28) and turns Q21 on only when the VCO rrequency
has been stabilised. The assoclated LED gives a visual indication.

During receive, & 72.0%1042 MHz crystal 1is selected by forward
biaging 1ts series diode. The sssoclated varactor diode is supplied by the
audio output of the I.F. demodulator IC to control the effective deviation
on RX. On channel one Q32 pasmses the 144,10208 frequency through tripler
Q31 to feed mixer Q30 with 4732.30625 MHz. The VCO runs 24 MHz higher at
456.3062% MHz which 1s doubled and 912.6125 rfed to Q2, the rfirst mixer.
(934.0125 - 912.6125% = 21,4 MHZ which 1s the first I.F.) The received
frequency mixed down to 21.4 MHz is amplified by Q3 and fed to the MC33587
IC which mixes it with the 20.94% MHz crystal output to produce 455kHz,
the second I.F. The final demodulated output is passed to the volume
control and via one of the four op. amps to the LM380 audio ocutput IC. The
45%5kHz output is also fed to Q8/Q9 amplifier which supplies the diode-pump
"voltage doubler" to give a slgnal amplitude indication by lighting the
LEDs. The arrangement of Q10, Q16 and the diode ensures an approximately
logarithmic response. :

The microphone input is amplified by an LM324 quad cop. amp. which
includes filtering and limiting circuitry. Deviation is set by a preset
across pins 6 and 7 with the output from pin seven being filtered and
passed to the varactor diode Iin the VCO circuit. Q6 provides a regulated
supply of just over 9§ volts for the LM324; Q7 performs the same function
for the VCO; Q4 and Q5 provide 9 volts for the RF input and I.F. stages,
raespectively, and Q26 supplies the MC1l45151P and the crystal oscillator,
buffers and mixer. The whole circuit could, in theory, be served by a
single regulator but, presumably in practice., the use of five separate
transistors eliminates the risk of interreaction. Q26, by the way, has a
habit of going short circuit and taking the MC145151P with 1t (at least
£16 to replace !). You would be well advised to fit a 1 Amp transistor
BEFORE Q26 blows.
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Nota that the latest band of frequencies is 12.5 KHz lower than those
Rerftac rigs incorporate the full 40 channels at

mentloned and that later
"{inbetwesn'" channels are innibited on

12.5 KHz spacing, although the
transmit.
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Uniden "Xtrs 20" hoard

A simple converslon for Audioline and similar rigs to give ancother 20
channels lumeilatwly Lalue Lhie UK ohisnnels.

Tha 20 uhannwel busrd gumperleeds @ simple crystal osclllator plus a
transistor ewliuh Le shlft the wryelal frequesncy on transmit. The

shift is necemwaly tu gumpenssle fur the mismatch which occurs betwean
TX and RX when a fragusnuy other than 10.24MHz 1s used as the PLL
raference input. Lven wo, wWa can't move very far from 10.204 or the
difference becomes po girsal that only one or two useable channels
would he producad.

The crystal used was a physlcally large 10.1125MHz device
obtained from Birketts. Othuer aerystals of around this frequency can be
usad. The two capacltor values whlch determine the exact TX and RX
fraquenciles (nominally %p6 snd 1%0p) are critical and will need
adjustment for owptimum presultua.

Once the board has bween bullt up 1t may be fitted as follows: -
Disconnect the tracks from the tone switch and determine which contact
15 which (hint- the slider contact is not in the middle). Locata CE5
(22p) next to IC2 and dilsconnect 1t from TR14. Reconnect 1t to the
switch slider. Connect the amitter of TR14 to one of the remaining
swiltch contacts. Chaeck that the rig works normally with the switch in
one of 1ts two positions.

Connect the "Xtra" board output to the remaining switch contact.
Connect +ve and Ov and wire the TX input to D13 cathode (Just behind
the speakar clearance arwa). All that remains 1is to tune the "Xtra'.
frequencies to matchn the TX/RX frequencies of another rig with the
identical modification., Alternatively the Uniden can be matched up
with a rig on HI band.

A gimilar modirlcatlon can be done on 134 chassis rigs. but
instead of switching & capaclitor, you willl have to switch two
alternative crystals (I used TX=~10.1625, RX=«10.1137) as the shift
raequired 1s far too great to achiave with a capacitor. You will also
have to fit a separate 10.24 oscillator to feed the flrst 1IF mixer
stage.

I; +12v
™~
3L
)
] (i%i) TX
L ;
S
O
o)
ATk
> —

LUNIDEN "XTRA' 20 BOARD.

Fig.17
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Ham VCO Block

The graan or orange colourad VCO block used in Ham International
rigs is & source of many sorrows. The usual problem is that a
"gerewdriver expert'" will destroy the speclal low-permeabllity core.
Low-perm. replacement screwcores are availlable (but at a price). If 1t
is replaced with a screwcore from another type or VCO coll, the
chances are that the VCO will no longer cover the full ranga of
frequencles.

If this is the case, or if you nead to broadband the VCO for
other reasons then read on. The VCO block comprises a small PCB potted
in resin, clad in steel and housed in a moulded plastic cover. If the
latter are removed you will be lert with a clear block with five pins
protruding. Near one corner you should be able to see a small disc
ceramic capacitor of 22pF. To broaden the coverage of the VCO you must
use a minilature electric drill carerfully to grind away the resin which
anclosaes this capacitor. Replace it with a 15pF ceramic capacitor and
reassamble the VCO block.

The sketches, below, show the underside view of the block and its
circuit, together with the connections to the TA7130 balanced mixer IC
wlth which the block 1is used.
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Bas =)

The circuit of the base microphcne 1s shown below. The components may
be assembled on tagstrip or Veroboard which must be mounted in a metal
box (for screening purposges). The prototype used a standard microphonea
curly cord to connect to tha rig with volume control and PTT switch on
top of the box. The Tandy mike lnsert was fitted in the end or a car
map-reading light "bendy'" stem using foam rubber to isolate it from
the metal (otherwise it sounds terrible). Proper "bendy'" goosenecks
and foam wind covers arue avuilable from suppliers such as Industrocom
in Bradford. Switch S1 alters the tone and volume on some rigs.

(I am grateful to David Cramp for contributing this article. I
have removed a couplae of unnacessary capacitors but otherwise left the
circuit unchanged. I belleve, howaver, that it will work paertfectly
wall on 9v instead or 18v, since only about 20mV is required by the
rig ! There 1s plenty of scope for axperiment, but the circult, as
described, will work perfectly waell.)

100u 18y
§1
/o =
=
10k s l
t T L
valume
unhoek link and move to ane
side. Do HOT remove the link
from the top. The switch will
no lenger have a latching
PIT action,
4 Tandy part Ho., 275-9402
0{ ]0
2 g N7 g =
nig f— 0 0 Hic element Tandy part Ho.
H;b 9y o B e
I———E_.-? 0~ ”L 270-0928
Sl °—1 QL - BC109 02 - BC108
el ] v v
-+ T- ¥
TxE RxMic

9v Ge

Fig.19

Broadbanding of RF stages on sets using PTBMOS590CY board 1s sometimes
needaed when fitting extra channels. Adjustment is made easier by the
following modirication:

Locate TU near the mlc sccket and look at the copper tracks. This
coll has 5 pins: 1 geas to Ov, 2 not used, 3 not used, U4 goes to pln 9
of IC3 and 5 goes to C90 and to & resistor. Simply cut the track to
pln 4 and join the track to pin 3, leaving pin 4 disconnected. Retune
Y,
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Sldebands Explalned

AM/FM transmission 1y easy to understand. For example. look at Fig. 20
where the output frequeaency lua created by mixing the VCO trequency
17.555 (determined by the channael selector) with the downmix crystal
frequancy 20.10% (determined by the bandswitch) and then subtracting
the 10.695 crystal frequency from the result to give 27.965.

Now look at Fig.21 for upper slidebend transmission. Here, the
10.695 crystal rfrequency ls mixed with the volice frequency (say 3kHz)
to producae 10.695 + 0.003 and 10.69% - 0.003. The two results are ted
to the crystal filter which allows through only 10.692. This is
subtracted from 37.660 to leave 26.968 - the upper sildeband frequency.
In Fig.22 all the input frequencies are lowered by switching trimmer
caps across the crystals. The voice frequency is now mixed with 10.692
to produce 10.689 and 10.695. The crvstal filter allows only 10.5695
through and this 1s subtracted ftrom 37.657 to produce 27.962 - the
lower sideband frequency.

You should have followed this simplified explanaticn, so let's
look at Fig.21 in more detall. The balanced modulator 1s a clever I.C.
Tha volce frequency not only "mixes'" with the 10.69% ilnvermediate
carrier; 1t also modulateas the amplitude. That is to say it forms an
anvaelopae around the carrler frequency as 1in Fig.23.

Forget frequencles for the present and consider amplitudes,
instead. As the volce sine-wave wobbles up and down 3000 times per
second, so the amplitudae of the intermediate carrier also wobbles. In
addition, if the volce 1s loud or soft, the overall amplitude of the
intermediate carrier-ils high or low. You willl appreciata, thererfore,
that 1f the voice amplitude falls to zero, so the intermediate carrier
disappears. The balanced modulator acts as a gate and allows the
carrier through, only when some voice signal is present. If the
intermediate carrier 1s not avalillable to mix with the 37 MHz signal
there will be no TX output (since 37 MHz 1s well outside the range of
the 27 MHz output filter colls). Thus, the amplitude of the voice
governs the TX amplituda.

As we noted, at the beglinning, the voice frequency artfrects the
intermediate carrier (and theretfore the TX) frequency. The frequency
can't alter by more than 3 kiHz or neither result will pass through the
crystal filter (Fig.23). In practice, the audio input is filtered
before it reaches the balanced modulator to ensure that there are no
frequencies above 3 kHz whilich could cause intermodulation products
("Spurii") in the output. In addition. a feedback circuit (ALC) on the
audio asmplifier also limits the maxlmum amplitude to avoid similar
problems. Next, there 1li a feedback circuit (AGC) in the RF output
stages to limit maximum power output. Excessive amplitude in the AF or
RFF stages can owmuwse "olipplug'" of the waverorm which generates
unwantaed heacvwunlows. :

Finally, thw Lslanved modulator provides another most important
function. Normaelly, when twe frequencles are mixed, the output
comprises the sum, the Jdifference AND the original frequencies. The
result of mixink, say, 3 kHe with 10.695 would, therefore be 10.692,
10.698, 10.69% and 0,003 MiHie, Clearly, the filter will stop the 0.003
but it will not stop thw unwented 10.695 "carrier'". The circult in the
balanced modulator 1s dusigned, therefore, to take part of the 10.695%
input and invert 1t (180 out of phase) then mix it with the output.
Two trimmers are provided to mastch the amplitudes of the out of phase
components S0 that they cancel out completely. If this were not done,
an unwanted carrier would be transmitted.

For receptlion of slideband signals, exactly the same
ascillator frequunclay urae uswd, The 37 MHz frequency is mixed with
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the incoming slgnsl tu produce & rrequency within the crystal filter
pass band which i umwed (o medulste the intermediate carrier
frequency. The wvarriwe whioh wes originally removed is, thus,
rae-inserted. A normal smplltude modulated carrier results which can ba
demodulated in the normul wey, In practice it is demodulated directly,
wlthout convarsion to U%% kije since no further selactlivity is neaded.

A properly adjusted S5H slgnal uses little more than 3 kHz band
gpaca. No powar ls wasled in transmitting an unnecessary carriar,
consaquantly the RF oulput wLagw can be driven harder without
overheating. [t ls an efficlent method of transmission and thae narrow
bandwidth permits the uwe of 2 channels for every one of AM or FM. Lt
also reduces the amount of inteprference picked up. Drawbacks are the
very criticasl frequancy settings required and the degradation of audio
guality caused by narrow bandwidth and carrier re-insertion.

You will notice. by the way, that if there 1s any csarrier
remaining in the transmigsion, then the receiver will hear a beat note
or low howling sound which maskes 1t difficult to make out the speech.
A similar whistle is caused by another transmission with a carrier (AM
ar FM) on a nearby frequency. You can tell just how near by the
frequency of the whistle. It ls possible to read a S5B silgnal on an AM
receiver 1if an adjustable owcillutor is used to re—insert a carrier,
before demodulsation.

17,939 7. 660 37,5860-10,699=26. 363

La tan

0,103 - 10.593

#H
H

Fig. 20
e 17,553 37.660 I7.560-10, 542426, 368
Uen-g ;
20,103 - 10,633 ﬁ;:;j = sideband
%: =3 = 10,69 4 10,692
b/ 7 10,692
fudlo 3 kHz
RO 37.657 37.657-10.693426.962 Filg.21
: & 5 Lowar
sideband
20,1935 10.692
i j’: é 4 10,695 g j” 10,695
:I: 7 10.589
Rudio 3 khz
]
7 Fig. 22
6
10.695
; Crystal Filter
Pass Band
3
10.692
1
0 Fig.23
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ravig type FM Dig

The circult consists of two detectors fed in parallel, with ocutputs
combined out of phasa across a commen leoad. Both tuned circuits are
initially aligned to the I.F. centre frequency, then one 1s tuned
above and the other below the centre frequency to produca the desired
"S" shaped discriminator curva. RVl balances out residual AM responsa.
Connect a high impedunce centre-zerc meter here for tuning purposes.
Use low lmpedance secondary I.F. transtformers. Limiting can be
achliaved by adjusting the transilstor base bias.

Advantages:
a) Works with any Intermediate Frequency.
b) No special transformer neaeded.
¢) Operates with FETs or bipolar transistors.
d) No limiter required.
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Transistors BC108 (or fF117 with supply polarity reversed)

TL * T2 any IF transformer used with transistorised circuitry

Fig.24
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JOTTINGS on t

This board is found in & number of multimcdes, including the Hy-Gain V
and the Concorde II (Fig.25%). Some variation in the tront panel
controls and crystals 1l to be expected. In particular, whilst the two
rigs mentioned use 20.5%5 (HI HI), 20.330 (HL), 20.105 (FCC) or 19.88
(Midn) erystals, other rigs use a frequency doubler circult with
crystals exactly hall thesae valuos.

One well known praoblem (& poor transmitted audio on UK
frequencies cuuswed by lack of tune range. A simple fix 1s to retune
the relevant upristali®) on the Progoll1A0X (padding wilith extra
capacitor may be nNewsdead),

Common Fuulis {nulude the AVH golng open circuit (rig llights but
no TX/RX) or whurt ulroult (vepry odd @ffects likea no TX on FM but
needle hard oveir wn &6l with aceempanying whistle); channel switch
goas faulty -~ thew ratuiiwl whewl bwcomes loose on the spindla.
Sometimes it cuan be Jdesirusmusd and glued with araldite. The Darlington
transistor can 4o /9 remulting in no power output on AM or s/c
resulting in no modulation (but FM/SSB 0.K.). You must replace with
the correct type or uuw two NPN transistors to form a Darlington palr.
(If vou don't know what that la, resd a few clectronles magazines!).

Q39 and QU0 form a TX/RX swltching peir. Any tault here can cause
odd effects, usually with TX/RX rfunctions mixed up, for example TX
light on during RX and unly a weak hiss rfrom speaker.

By far the mogt coummun faults, unfortunately, are causad by
people fiddling with adjustments. Very few adjustments can be made
gsatisrfactorily without the ald of the proper equipment. [ advise vou
to follow the Servica Manual to the lettsar, aspecially when dealing
with SSB adjustments. The only one you can do. easily, is the RVS5/RVD
carrier null adjustment where you key the mike on SSB and adjust until
no reading 1s obtalned on the power meter (with mic gain on zero).

If yvou turn thae AM blias adjuster you will increase the power
output sllightly on AM. You will, however, reduce the modulation. With
a scope, the setting 1s simple; without a scope you can only adjust it
for the loudest reported modulation on TX and cross your fingers. You
wlll probably read about 23 the power on AM compared with FM when the
adjustment is somewhere nuar,

If transmitted power 1@ unuven across the frequency bands, adjust
the colls as follows: the twoe marked TXLO for maximum power on the
very channel 1 LO band: the two marked TXHI on channel 40 (perhaps 80)
on HI band and the remainlng TX colls on channel 20 (60) on the Mid
band. Repeat the procedure as many times as necessary to achieve an
even power spread.

Should you need to adjust the VCO, make a proper square
edjustmant tool or you will break the screw core.

The RF transistors are simple to remove if you desolder the leads
and remove the complete aluminium heatsink with the transistor still
attached. i

Fig.2% on the next page should help you to find the majcr items.
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i gacpription

Fig.27 shows the circult of the DNT (also Radiotechnic RT852) rig
and the component layout 1@ shown 1in Fig.26.

The heart or any modern multi-channel CB radio 1s the voltage
controlled oscillator (VCO). An unusual feature of the DNT is that 1t
has TWO VCOs, one for RX and one for TX operation. Another unusual
feature is 1its use of an MCLlLU5106P PLL synthesiser IC instead of a
modern fixed N-code type. Consequently there 1s some scope for adding
axtra channels, albait with some difficulty.

The TX VCO comprises Q%, L6, C34 and C36, plus bias resistors and
decoupling capacitors. D6 Ls a variable capacitor diode whaoss
capaclitance i3 controlled by the voltage from pin 7 of the IC. As with
all VCOs of thils basic dewelgn, the frequency range can be axtended by
decreasing the value of the coupling capacitor C36. It would also be
necessary to decreasie the value cf Cl19 1n the RX VCO circult.

The TX VCO coutput 1s taken directly from Q5 semitter to the RF
preamp, Q23, where tha rfrequency 1s doubled then amplified by the RF
driver and. output stages. The TX VCO runs at around 13.9 MHz. Its
output also feads QO6, Q7 then Q8 where it mixes with the output from
the TX crystal oscillator. One of the frequencies resulting from this
mixing is around 2.3 MHz (13.9-11.68) and returns via Q9 burfer stage
to pin 2 of the IC. If this frequency matches the internally generated
referenca freguesnuy In thwe [ (Jeuiwprmined by the "N" codas saelected by
the channal wwlluh) win 4 guws high and transmissgion 18 alloweaed.
Should the fiwyusndiws nub mateh, the IC will alter the voltage
supplied to LY by pin ¥ until the downmidx frequency Ls correct. (Note
that testing the voltawe on pin 8 provides a simple means or
daetermining whethwr the VOO freqguency 1s correct.)

The RX VCO wourks in wxuatly the same manner but, becsause the RX
crystal is 15.23 MHz, thwe output frequency of the VCO must be higher
for the Daownmix rrequency Lo remaln the same as that for TX. The RX
VCO frequency will be arvund 17.1L MHz (27.8-10.695) and feaeds the RX
mixer transistor, Q2. The VCO ftrequency mixes with the recelved
frequency to produce 10.489% which 18 allowed through the filter and
passed through the Intermedlate Frequency and demodulator IC. Note
that a 10.695 oacillator held near to the rig would pass a signal
through the I.F. stagus to glive a reading on the "S$" meter, even 1f
the VCO were not working - thils ls an extremely useful check to make
on any rig which 18 not receiving since 1t can either eliminate or
disclose & fault in the IL.F. gtages. Another useful check to make 1is
to measure the voltage on pin 7 of the MC145106P. This voltage should
alter in steps of about 0,00v as the channel selector 1s turned. If 1t
does and 1if pin 8 is "high", then the VCO section 1is definitely
working properly and the fault lies elsewhere. Do these checks for
both RX and TX. Note that 1t 1s possible to make the rig transmit
(albeit off-frequency) by connecting the junction of RS7 and R58 to
positive. This "enables" the Lock-Detaect circuilt. If the VCO is
working at all, then an coutput should be produced, provided that the
RF stages are adjusted correctly.

With any "dead" rig (lights up but nothing else) it 1is wise to
check the supply voltagws (Ql3d end D1l form'an AVR in the DNT) and the
crystal oscillator(s). In the DNT, the RX oscillator 1s powered conly
during RX and the TX asclllator receives power only when the TX line
is held low. The 10.24 works all the time. of course.

You will notice that there 1s a third varactor diode, D&. This
dliode capacitance l1ls varied by a voltage from the microphone amplifier
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transistors, Q17, 18 and 19 to produce frequency modulation during TX.
D12 and 13 perrform a c¢lipping operation to limit the maximum deviation
which is set by R34.

For those of you who are interestad in modification I hed better
mantion that my explenation ot the VCO operation was oversimplified.
In fact the downmix fruquaency tor TX is NOT the same as that for RX.
To achieve tha correct frequencies pin 9 is pulled high during TX and
pin 6 is pulled low. Pin 9, high, adds 128 to the "N" code and pin 6
low changes the reference frequency tfrom 10kHz to 5kHz. This has to be
done becausa, you will remember, the TX VCO output 1s doubled. The
SkHz steps thus become 10kHz steps in the RF output to give the
correct channel spacing. Just for the record, the N codes tor channel
1 are 168 RX and 168+2%6 TX. This 1is an extremely complicated way to
use the MCLU5106FP. Other rigs achieve the same object maore simply.

A very lnteresting affect is obtained by swapping the tracks to
pins 11 and 12. Put a frequency counter on and try 1t !

The DNT suffers from odd effects, oftan caused by maladjustment
of the screwcores. It 1s particularly sensitive to the settings of the
tx VCO inductor. L16 and L17. Effects such as reported "breaking up orf
transmission'" on the top or bottom channels: Ttransmit relay clacking
in and out, and similar. It is important to ensure that the VCO is
stable during TX (use low power) before tuning the TX coils. A high
SWR can show up wrong adjustment where the rig might work OK on a
dummy load. :

Finally, nota that the DNT board suffers badly from dry Jjolnts.
Most of the faults you will come across wlll be caused by poor
soldering but note, also, that ALL the RF transistors Q20, 21, 22 and
23 tend to go faulty. I have personally replaced each one of these in
different rigs during the past year. The audio IC, too, 1is poorly
"hgatsinked" and tends to blow. Hope you find this sketch userul.
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Flg.28 shows the method of aealiminating the sudible beaep from tha
loudspeaker when a "Piptone' buep by Baildon Electronics 13 rfitted.
The VN1OKM 1is a VMOS F.E.T. which is availlable from most suppliers at
about 50p. Please take care when handling the device since 1t can be
damaged by static discharge. Tha VN1OKM acts as a very hilgh resistance
whan 1ts gate voltage 1ls zero but its resistance daecreases to around 3
Ohms when a +ve voltage 1s applied. You may see other similar uses for
the davice since it 1s possible to use it directly 1in saries with 8 or
16 Ohm loudspeakers to turn the sound off. Its "on" resistance 1s
usually small encugh to reduce the volume only slightly but, if you
need to reduce the resistance, connect another VNLOKM in parallel with
the first.

Ix T
A :Il: HIC W
H allo—y
¢ l ¥ i % |é L
g RIY C1 Tc1
n
nol lu ol 1111111 short trailinq_
+ F—p e wire next to rig
\Q one
b— Hunit PARTS LIST:- Ov
+to mic . ‘L ;
input RX| = S

H
C1 SépfF
AL BCL07 or 24292

100k 1L any common IF transformer should work
jo Bl 5 1oL 0N LnEts iy pasitiens Tune sVagit
: 3 oF set to aid position. Tune siug ta
;? s ST e 861089 Ezlo UHLOKM l reolve CH or S50 Siﬂﬂll.
ungt mn SPKR 4 13w
Fig.28 Fig.29

Fiz.29 shows the circult of a Beat fregquency oscillator (BFO)
contributed by Mike Parks, Thls can be used to resolve an SSB signal
with an AM rig. (Most FM rigs can also be used 1f the FM demodulator
is bypassed. Take the I.F., output from the diode which feeds the '"S"
meter and connect it to the audlo output IC. Note that the unmarked
capacitor is inside T1.

Flg.30 shows Mike's circuilt for a signal injJector or signal tracer. A
2 pole 3 position swilitch 1s used to select the function.

) + 9y

: ! - il 03
Il] icustl . 2%t
R1Y RZ R3 2 R4
o bF-—% o =
‘probe €1 » (Wi C4
e ———— ==
: 131] k2] €3
chassis
cliph * + Oy
PARTS LIST:-
SHITCH POSITION:- Ri,3 2M2
R2,4 10k
1 = OFF £1,2,3 1000pF
2 = TRACE C4 10uf
3 = IHIECT TR1,2  BC109 or similar
i LS earphone 2kR min.
Fig. 30 C1 should be 500v Rkg if used on valve equipment.
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"134'" Discussion

The Cybernet PTBM134A0X board 1s one of the most widely used
assembly in U.K. rigs but a lot of people still have difficulty in
fault finding.

The 134 has & conventional VCO circuit, controlled by the LC7137
fraequency synthesliser IC. The VCO has only a limitad frequency range,
howavar, (a dellberate daesign festure to ilmprove stabllity) and since
the VCO frequency on TX is around 13MHz (half the output frequency )
and on RX 15 around 16MHz (output - 10.24), you will understand why
the design requires the VCO cantre frequency to be shifted down on TX.
This function 18 performed by a transistor which connects a trimmer
capaclitor across the .VCO lnductor during TX. If the VCO requires
adjustment, therafora. 1t is necessary first to adjust the inductor
during R¥, then adjust the trimmer capacltor during TX. If you monitor
pln 14 of the LC7137 you will find that the voltage is around 7 volts
whan the VCO is correctly sdjusted (Lie within the '"lock'" range of the
LC7137) and 0 volts when the VCO frequency is wrong. If you monitor
the voltage on pin 1% you will see that 1t changas by aproximately
0.06 volts each time the channel switch is turned. There are very few
things which ¢an stop tha VCOALC7137 combination from working so laet's
lock at them.

Firstly, if the rig lights up, makes a nolse, but otherwise
refusas to cooparatae, chweel the voltage on pin 18 of the LC7137. The
zener diode or the low value resistor which feed this pin can become
faulty since they are usually operating at theilr maximum design
limits. If less than 6.% voltua, check the zener and resistor. If they
are 0K, check QLO and D8 (AVR).

Assuming that the LC7137 Lls receiving power, check the 10.201
crystal is oscillating., If vou don't have a scope or a sansitlive
frequency counter (vyou should have!) then build a 10.28 oscillator and
use this to lpudewl & tewt Elgnwl. Chenge the crystal or LCT7137 1f
necassary.

If the 10,40 veulliativn le prusent, check the lock datect pin
14. If this 1w hiah Lt indlomtes wvervthing 1s OK but to ba doubly
gure chack the vultuge vhangs on pln 15, too.

If the VCO ilw not Lo lack, try adjusting the VCO inductor during
RX. If pin 14 premalne luw, wnusurse that the VCO 1is, in fact,
oscillating. You preally do pesd a frequency counter for this. If it is
not or if you are not sure, replace VCO transistor Q1 and try again.
If the VCO ls oscillating, tery dlsconnecting R2 (10k) and connect a
10k pot. betwean 0v and v with wlider to RU4. Adjusting this pot.
should swing the VCO frequenuey up and down. If not, check D3
(varactor) and assocliated cunnwctions. Assuming all is OK here but the
VCO still will not lock, cheok Q2% which feeds the VCO frequency back
to pin 19 of the LC713Y., If you still cen not bring the VCO into lock,
there is probably a faulty component or broken track between the
LC7137 and the VCO.

If you decide that the VCO 1is in lock on both TX and RX then you
probably have two separate faults: one in the TX section and one in
the RX saction.

A frequency counter or scope will show whether the VCO ouptut is
reaching T2 and T3. It is simply a matter of tracing the VCO frequency
through Q3, T2, T3, Q4, T4, Q%, LU to Q6 during TX.

On RX first hold a 10.69% owcillator close to Ql0. If the "S"
metaer needle moves then the first and second I.F. stages are working.
S0 ensure that the 10.24 cryuatal ocutput 1s reaching the mixer stage,
Q8, Q9. Try replacing CF1 which can go opan circuit. If these simple
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checks fall, use a second rig on the same channel to transmit into a
dummy load close to the aerial socket or the raulty set. Use a scope
to trace the sgignal through Q7, Q8, Q9 to QiL0. If you are still
stumped, you missed soma@thlng obvious!

Making Amends

A succes&ful rig ductoeor needs special qualities and an
understanding wife. He naweds tact. to deal with the customer. He needs
to be reasonably compaetent In his work. He needs somewhere to lock
himselr away to concentrate on repalrs.

He can't expect hugwu prorits trom rig repairs. The average CB
radio costs less than £80, new, with some as cheap as £40; second hand
rigs can be bought rfor less than £20. The result is that any repalr
costing more than, say. £10 simply 1sn't worth doilng. Home-base rigs
can cost more to repalir because they are more expensive to replace and
sods to work on.

It is a good idea te have a shop frontage. A rig doctor will
often use his local garage or car accessories shop as a collection
point. Surprisingly, perhaps., this can result in more profit than
having customers come to his door, since it gives more time for repalr
work and attracts more customers. The shop will usually expect a small
commission on repalrs but the rig doctor will absorb this by reducing
his prices. If he doesn't, then people will still come to the door,
hoping to get discount. The advantages of a shop front are many: the
shopkeeper 1s used to dealing with people politely, but firmly. He
will act as a buffer agalnst the occasional hassle from the customar.
It's likely that he will pay for the repair the moment the rig is
returned to the shop. This means cash 1lmmediately., without wasting
repair time In chasing bad debts with resultant arguments and bad
publicity. People no longer come to the door at strange hours (ves, 1t
can happen) and the neighbours stop complaining about "weirdos with
aerials that park cutside". There 1ls more time to do repairs without
pecple chatting and looking ovaer your shoulder.

Yes, 1t's nice to keep the customers a few wavelengths away.

It is odd, what customers complaln about. I have never, naver had
a complaeint about the cost of a repalr (perhaps becasuse I'm honest and
charge fairly) but other complalnts are numerous: the most common is
that the rig is "off freaequancy" or "won't get out as far as it
should'. Inevitably when I collact it and check 1t again there 1is
nothing wrong at all. People accept reports "on the air" as Gospel
truth. If "Translstor Bender" up the road says "two pounds and
muffled" then the rig doctor must have Knackered 1t.

I have to admit that, occasionally, the complaint 1s Jjustified.
Recently, for example, & gentleman, rfrom Liverpool, came up here on
holiday. On the way he'd bought an echo chamber kit and wanted it
wired for his rig. The "kit'" was an assembled circult board in a box.
All I had to do was connect the wires to the correct pins on the plug
and socket. Next day I recelved an urgent call from the shop. The guy
had returned, tried the echo chamber in his car and all it did was
whistle. .

Well, to cut the story short, I took the rig and the chamber back
to the workshop and discovered that the echo chamber design was faulty
and, although it worked on my rig and on the mike checker instrument,
it malfunctioned on the customer's rig. A guick circuilit modificatiaon
and all was well. Let that be a lesson to me: always check mikes and
chambers on the customer's own rig.
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I can safely say that 80 percent of the faults I find are caused
by SOME PERSON'S meddling or abuse of the rig in some way. I can't
understand why people have to FLDDLE.

The jobs would often be chaeaper 1t the owner had lart well alone and
brought the rig to the shop at the first sign of trouble. I NEVER
charge for a quick check. Usually 1t 1s good for business, slince the
customer Knows he will not be ripped off with an lmaginary fault.
Sometimes. however, when I return a rig to the shop with the note "No

fault found after ona hour soak tast'", the customer curses ma to hall.
"There must be something wrong'", he'll say. "I can't get out'" or "I
can't pull in" as the actress......

Invariably, the fault lies in the power supply. the supply lead,
the patch lead. or the "other" microphnone (wnich he didn't supply with
the rig.)

The customer iz always right.
My customers are always right. I set up a system of gaining
information in the shop. I was sick of getting rigs for repalr Wwith no
nota attached. I printaed some cards, hundreds of them. Each card asked
Por the owner's name and 'phone number, so I could contact him ir a) I
didn't understand his problam, b) the cost might be too high or c¢) the
riz repair was urgent and he wanted to know when it was finished.

There was also spaca for the owner to write down the nature of
the Ffault or what he wanted me to do. 3

You wouldn't believe the things that are written! "Rig Faulty"
is the favourite. Great. That doesn't tell me much I couldn't have
guessed. 0Oddly., these are usually the rigs with nothing wrong at all.

"Gets pulled down'". I dread to think what that means and 1t's not
my fault, anyway.
"Crystal blown'. This is an easy one. He's connected it in

reverse and the protection diode has gone short circuit.
Unfortunately, slince he's obviously vaery knowledgeable, it usually
means he's "locoked" inside 1t and twiddled every adjuster in sight.
That reminds me of a breaker who brought me a Hy-Gain V the day arter
he'd purchased 1t, naew. "Erm, ['ve adjusted it wrong', he said,
sheepishly. "what', replied I, "one of the pots? Which one?".
"Thirteen"., said hae. "Ah, KV13'" wsald I. beginning to remove the
mangled screws rfrom the cover.

"No", he countered, "ALL thirteen of 'em"

If any of my customers &re reading this, I do apologlse, by the
way. But let me give you some advice:-

Try. TRY to write down what 1s wrong with your rig. Simple
explanations like "Won't transmit" are helpful. Don't try to be clever
and put "RF transistor blown". It probably isn't. Set out the
circumstances under which 1t went wrong. When did vou notice 1it? (I
don't mean last Tuesday, I mean was the sky filled with lightning and
you on top of the hill at tha time. Did it go wrong slowly or
suddenly.) What was connected to It at the time? Have you tried a
different microphone / powar supply / supply lead / aerial / patch
lead / fuse? Write an assay, 1f you must but PLEASE give me the facts.
It could save my time &nd your money. If you have a circuit diagram,
bring 1t in but don't bring the blooming mike bracket, slide mount,
patch lead, mounting screws, supply lead or even the microphone unless
vou think it 1s taulty. 1lf you are not concerned about scratches,
don't bring the box and packlng, elther. These things get lost.

Tape a card with your name and rault report to the rig and, 1if
you want to discugs 1t ar want a quote, write your town and phone
number. Don't use terms like "bleedover" which mean different things
to different people: write "volces heard from another channel' or
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whatever you mean. Don't put an unqgualified '"sounds Pfuzzy". If it's
distorted on rueceive, say 50, otherwise I might think you mean
distorted transmisslon. ILf you want to swltch the Roger Bleep, tell me
1f I can usa the "tona" uwitch or whatever. Otherwise I'll have to fit
an extra switch which, arfter l've bought 1t and dismantled the rig to
drill the neceasary holew, wired 1Lt up and reassembled everything,
could cost you an axtra fiver! You see how a little thought can save
you money.

It is quite important to say what 1is RIGHT with the rig, as well
as what 1s wrong, otherwlse vou will be charged for a repailr that you
didn't want. For instanca, Lf the mike lead 1s frayed and won't last
another year I would' repair or replace it. I have a reputation to
maintain. So, 1f you arae happy with a frayed lead, say sol If you
don't mind a broken or missing knob, or a dud tone switch then say so.

There are, howavar gome things which will be repaired,.
regardless. Many power supplies ("droppers'") were made very badly,
with switches in the neutral wlre, fuses wrongly connected. earth
connection pop-rivetted Iln place. Some home-base rigs had no earth
wire at all! If any rig doctor worth his salt finds a fault which
affects the saraety of the uswewr ha will correct the error. There 1s NO
WAY that I will return a4 unit, to the customer, without a secure
aarth. That means a tay erimpued or soldered to the green-yvellow wire
and bolted to the chassig.

Whilst on the subject of mains-operated equipment, I must make
one point. It 18 amazing how many customers CUT OFF the mains plug
before sending the unlit ror repalir. Whether they need the plug for
Aunt Annie's T.V. or thay are afrald that I will steal 1t, I simply
don't know. What I do know 1s that, before I can test the damn thing,
I have to buy and fit & plug. Consequently, I charge for it. If the

customer complalnue that he dowsn't need the plug I charge for the
removal. 5
If a pluk lw fittwd, by the way, I will check it and 1f the cable

is not corrwvtly Glanped or the plug 1s defective I will muke a repair
or replace 1t. 1 will NOT return Lt in an unsafe condition. I do not

usually chargae for labour in suafety-related repairs of this nature.
There are & lew thlngs which you, the customer, can do to save
money, before taklng youe prlg fur repalr. If the rig 1s entirely dead,

do check the fuswa: 1P that @ lntact, try a different supply lead and
power supply. If there le ne wound trrom the loudspeaker, try another
microphone. The wicrophonw in wmost rigs provides an earth connecticn
for the speaker. Ir thual fallew, connect an extension speaker. The
wires on internal spusalaers (ave been Kknown to corrode or snap. If
there is still no audio but the "S" meter 1s going up and down
(obvicusly recelving) then the Audio output chip has probably blown.

Nearly all rigs are fitted with a reverse protection diocde rated
at one Amp. Lf the rig 1ls connected to the supply in reverse then the
2 Amp fuse will usually blow before the diode, If a higher rated fuse
is fitted then the dliode will probably melt and go short circuit. The
fuse will blow and each sBuccestsive fuse you try will alsoc blow. I have
had rigs with 13, 2% and even 35 Amp fuses ! The rig can burn out
completely with & large fuse fitted. It makes sense to f£it a 2 Amp
fuse. i

If the rig transmits & carrier. but no modulation, try another
microphone. If there la no sound from the speaker, too, then it is
almost certalnly the Audlio output chip.

If the rig does not tranumlt and the red TX light faills to come
on then the mike could be faulty. Otherwise, swiltch on ancother rig,
nearby, on the same channel, without an asrial. If 1t picks up a
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transmission from the faulty rlg then the R.F. output translstor nas
probably blown. You s8till need the services qf a rig doctor. but at
least you Know that Lit's not serious.

If the rig appears to be working normally but problems are
experienced with transmitting and receiving over more than a mile or
two, try the rig on someone elsae's set up.

This information 1s given to help you cure the fault irf it lias
outside the rig. It is not an open invitation to dive inside with a
palr of fence-cutters and a poker (I've seen many exasmples of that).

Watt meters are not very gccurate and must be used with a true 50
ohm dummy load (not an asrial or a bulb). Likewise an SWR mater will
give the true reading for your aerial., only when it is connected close
to the aerial. If there is more than a couple of feet of coax between
the SWR meter and the aerlal then you will obtain a correct reading
only when the SWR 13 1 ; 1. That is why chopping the coax can alter
the readings. Set the aerial with the meter close, THEN move tThe meter
down to the rig end of the cuax. Do check the reading once a week but
don't leava 1t connected ws 1t can cause interrerencsa.

Note that a power metaer measures total power, so 1f you screw the
output filter colls in the rig to let more interference through, you
can expect the power raading to go up. This is a dangerous game. The
powaer meter can not tall the difference between power at 27 MHz and
interference at %5 or 110 or 220 MHz.

The powar meter on your rig can be used only as a gulde. Note the
normal readings on channels 1, 20 and U0 when the system ls
transmitting properly. [f the readings on transmit ever alter then
vou've got problems with coax (including patch lead) or aerial. It is
NOT, however, essential to have a low SWR reading. Most rigs will
tolerate up to 2 : 1 wlithout loging any distance, and up to 3 : 1 is
unlikely to cause any Jdamage.

One final point. I mentioned that a rig doctor has to avoid
arguments with hls customears in order to maintain a good raputation
and to avoid losing businwss. wWaell, the same applies in reverse. Very
faw rig doctors dupend oun repalrs rfor & living wage. Most of us treat
it as a pocket-money maklng hobby (ves, I do declare 1t for tax) and,
thereforae, some customers with a reputation for moaning or other
annoving habits (llke lneisting on same-day service) find that,
suddenly, repalruy sre cowting more or taking forever. Rlg doctors are
only human. We make mistaukes; we have feelings; we usually do our
best; pleese treat us wlth respect because we're all you've got.

Ona last thought: don't expect miracles from your rig doctor: he
15 not a budding einstein. If he were he would be working for N.A.S.A.
not mending your preclous rig |
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te ereaenc
Home Base

When installing vour reculver at home 1t 1is ilmportant to site it away
from obvious sources ol Intertference such as a computer, television or
alectrical kitchen aequlipment. Less obvious sources of interference are
central heating thermowtats (especlally the one which directly
controls the pump), HL Fl equipment and video recorders. Remember that
vour neighbour might huve some plece of equipment close to an
adjoining wall, :

In businessa preunleses thei'sw are more sources of interferencue to
conslder. All types ol thermustat, controllers, motors, generators,
taelaphone systems, sutomstic mwachlnery, printers, electronic
tvpewriters snd [ luorwscent llghtlng can interrfere with your
receaeption.

As a general rule you should kewep your aerial as far away from
potential sources of lntewrferwnee su possible. This also applies to
the coaxial cable which whould be Kept clear of aother wires and metal
pPlpes which might carvy Llnterterence. If the cable MUST run near to
another then try to usew 4 Zlyg~-tug pattern rather than a straight line
and avoid running the coax parallel to the other.

Interference can also be recelved from electrical equipment which is
quite remote. Electric drills, lawnmowers, arc welders., computers,
telephone systems and raulty power line connectors are favourites. The
sound of the interterence cuan be gulita distinctive: a continuous
whistle or trilling sound can come from a computer or 1ts printer,
from a monitor, a television or a telephone system. The sound from an
electric drill or lawn mowar ls quite different and takes the form orf
a harsh whine with cracklling superlimposed. A washing machine produces
a similar noise but varles acceurding to the wash end spin cycles. Arc
welders and thermostatu produce & harsh crackling buzz with long
intervals without noiue., Thermostats tend to produce a regularly timed
burst of interference ot, topr instance, twenty seconds duration every
eight minutes whereas & weldwr 1ls less regular. The time of day is a
good clue to determinlng the source since weldlng 1s usually carried
out during daylight wherwas domestic boiler thermostats tend to
operate on cold eveningu. Televisions, too, are more likely to be in
use during the evening.

A hand-held radio can be tuned in to the interference and used to
trace the source. Bear in mind, however, that during conditions of
tropospheric or ionospheric agtivity the interference might be coming
from overseas!

If the interference 1s on only one channel, ensure that the radio
1tself 1s not faulty by checking with another. Try 1t with the aerial
disconnected.

Cars are notorious sourcaes of interference and there are two main
types. The first 1s the whining noilse from the alternator or dynamo
which can be carried into the car through the wiring. A suppressor can
be fitted to the large output terminal of the generator. A suppressor
can also be fitted close to the radio 1itself, 1in its power lead.
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The second type ul loterferuwnos ls the regular clicking from the high
tension output of thu vull whiuh rewds the spark plugs via the
distributor. Ensurwe thalt all hiwh tenslon parts are reasonably new and
vary clean. Replacve suspwut plukue, leads, distributor cap, rotor arm,
condenser (if fitted), and call.

Try to determine exwatly how the interrerence is antering the
radioc. It could ba direvtly through the case, along the power 1lnput or
through the aerial woolwt, Cerry gut taests as rollows:

Turn the squelch right ot wo that the loud hiss can be heard from the
loudspeaker together with the Ilnterference. Disconnect the aerial plug
from the radio and see Lf thls removes or reduces the interference. If
it does then socme or all of the interference 1is being plcked up by the
aerial or by the coax. It disconnecting this aerial plug does not
reduce the interference thun dismount the radio and pull 1t as far
away from the dashboard us possible. If this reduces the ilnterfarencae
then the cover may bhe allowling Llnterrerence through. Connaect the cover
To the car metalwork using thlek wire or braid and bolts with
lockwashers and nuts. [F this has no effect try extending the power
lead temporarily along Vhw ground outside the car and connecting it
directly to the battery Live terminal (via a 2 Amp fuse next to the
terminal). This should prewvent the power lead from plcking up
intertarence from the cuar wiring., Lf 1t works, then an in-line rfilter
should help or, ftalllng that, connect the rig directly to the battery
via coaxial cable but DO fit a 2A rfuse right next to the battery!
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LTD BOARD

The LTD board by K.S. Services has proved to he a very popular
modification. Here 1is & review or our expaeriences in fitting it to
various rigs: -

The LTD board is8 an extremely clever design by Phil Morris
orf K.S. Servicas which enables one to produce the FCC band, midnight
and a spacial -40 band (directly below UK band) on a previously legal
rig. We cannot condone 1lts use, however the method of working is or
academic interest. The LTD bourd replaces the LC7137 or TC9O119P
synthesiser of the laegal rig with 1its own MC1iU45151P. An Eprom provides
the appropriate divide codes for each frequency, taking 1ts input from
the channel salector swltch. On the LC7137 version, a TU4L3157 data
salector 1is cleverly uwed to expand the range of codes avalluble from
the Eprom. This L.C. 1ls not neaded for the TC9119P vaersion used in
Audioline/Uniden chassla,

We ritted the LTD to three different rigs. The first was a
Sapphire X4000 which uses the cybernet 130 board. The LTD board fits
beneath the cybernet board without problem.

Getting the -40 channels to work was a simple matter, but
the FCC channels caused & provblem: the varactor diode, supplled with
the kit. allowed the LTD te pull the VCO lower, but not guite low
enough to attalin channel L FCC, The advice given on the LTD data sheet
was to add & transletor ewitch alpcult to pull the VCO frequency
lower. This preyulred extirra switch contacts and seemed overcomplicated
50 we declded tu "brosdbmnd'" the VCO, instead. We extended lLts range
by reducing the vuluwe of the guupling capacitor, baetween the VCO
transistor baue and VUL cgoll, This mod was so successful that we no
longer needed the extl'a varactor diode. The VCO range was extended
right to the bottum of the wmidnight band.

The RF driveir and uvulput sltages are not designed to pass the
lower frequency bLands, wu & Lot orf time can be saved by monitoring the
VCO frequency directly ta ensura that 1t locks on TX and RX on all
bands before trying to realllgn the RF ocoutput stages. We found it
necessary to add & couplwe uf capacltors to the driver stages to
broaden the bandpass charasclepriwtics. A lot of patience, and a good
'scope 1s required to wnusure a clean output waveform at all
frequencies. JIdeally, u wpecltrum analyser should be used. (No doubt
you'll all buy a secaond-hand one when you have £7000 to spare.)

The final problem was to shlft the frequency by 3.7%5kHz for
tha FCC band and midnight, We achleved this object by using a
transistor "shifter" clrcult. Unfortunately, we had to disconnect the
Delta-Tune capacitors to realise the full frequency shift. It seemed
logical, then, to use the now useless delta tune switch as the
bandswitch. In addition we had to put & 12pF capaciltor in series with
the "I" input on the LTD board.

The second rig to undergo treatment was a Midland 4001. We
used the same method wug bLwuwfore tu increase the VCO range. Some
frequency drift was evidunt wnd the PLL seemed reluctant to lock. We
finally cured the problem by soldering a 220pF capaclitor, on the LTD
board, between "L" and "O0v". Tha RF stages were a sod to tune but we
got 1t right, eventually., Oupr "shifter" circuit fitted easily
to the crystal and gave the 3,.75%klHz shift with 39pF. (We also fitted
the LTD board to a Midland 2001, using only UK and FCC bands, with
FM/AM mod/demod added. )

Note that when the shifter circult is used on a rig which uses the
MC3357 IC, reducing the capacitance of the padder associated with the
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crystal lncreases not only tha frequency, but also the output voltage

which is fed to pin 1 of the MC33%7. In the Midland rig the erfaect 1s

to make the I.F. strip "deaf". The simple solution is to desolder ane

leg of C207 (5pF) but lesve 1t in place. Alternatively a 1lpF capacitor
can be used to replace 1t,.

The final type of rig we converted was a Uniden/Audiolinse.

Haerae, I must confess, we werd gaining confidence so we reprogrammed
the LTD Eprom to give Super LO, too. In fact the final Audioline
had UK band, HI+phantoms. FCC (mid), LO and Super LO!

Because of tha difficulty in finding a position for the
bandswitch, we fitted a miniature, stereo., Jjack socket to the rear
panel and plugged in a rotary switch. Tuning the RF output gtages was
a doddle once we had shorted out a coupling capacitor, but the 3.75kHz
shift was a swine.

The concept of the board is brilliasnt but the actual layout
is too large and the board does not it easily in the smaller rigs.

Although Phil assures us that the regulator on the LTD is up
to the Jjob, we fittad a 22o0hm 1/2watt resistor in the 14 volt supply
to the LTD. The resistor gets warm and allows the regulator to run a
little coolar.

The MC14%5151P gupply voltage can be as high as 9.0 volts,
howaever the Eprom needs a supply voltage of Svolts and 1its outputs can
pe as low as 4.6v for a logie "1". The MCL45151P requires an input of
not less than 2/3 its supply voltage to register a logic "1", so it is
necessary to operate 1t ww close to 6.9v as possible. This voltage 1is
conveniently derived from the zener which supplied the original
synthesiser IC. The zener may be padded with diodes or replaced with
one of the corract voltaga.

Some rigs tend to bw a4 llttle unstable with the LTD board so
we suggesT that & 220 p¥F disce caramic capacitor is fitted an the LTD
board baetween "L" and "Ov'" (although Phil says the later version is
stable).

Note that.,whilst in most rigs you can connect the T/R
connection directly to the microphone socket, in the Amstrad 901, Nato
LOFM and similar you must connect it to the collector of Q22 to avoeld
interfering with the "beep'" opsration.

Flinally., you really need good test gear to do the Jjob
properly. I know you can't all atrford £7000 for a second-hand spectrum
analyser but you must at lesst use a 30MHz scope and an accurate
frequency counter. Lt is all too easy to create "Sproggiles" on the
transmitted signal. Pleasw bear in mind that a rig so convertad may
not legally be used.
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WOBBULATOR:

A wobbulator 1is wun owcillator whose' frequency can be
"wobbled" about a centre point. For CB radio the centre polnt is the
Intermediate Frequency of 10,069% MHz. The I.F. pass band is 10kHz wilde
since that 1s the width of each channel. In practice the pass band
should be sligkhtly less than thlu to minimise interrerence from
adjacent channels, We gan use the wobbulator to ddjust the L[.F. pass
band in the faul luwlig wWay.

Although nut wuwwittla)l Lt will help alignment 1if the VCO is
disablad, or itw output dikeunpesuied rfrom the mixer stage.

Connect the ovselllowuopys "K' coutput to the wobbulator "X
input and the guallluwuupe "Y' fnput to the I.F. ocutput transformer
via the diode, vauvaucitur, rusisler arrangement shown below.

A
{l‘/.{}___‘ Y INPUT OF 'ScoPE
e L™ e i
BT AL A
(Xl lOoK
: : e
Fig.31 b 25
Set the sweep Bpevd to about 12Hz, "Y' sensitivity to about

200 mV/cm.

The wobbulator 1s sat to glve a steady output of 10.695% MHz
which 1s loosely couplad inte the first mixer stage (the transistor
before the 10.7 filter in the rig) simply by placing the wobbulator
output lead closa to that #tage. The "S" meter will gilve a reading
which should be adjustwed tou abuut SU by altering the position of the
lead. Tune the I.F. transgformers for maximum reading. The oscillloscope
(D.C. input) will show & wteady line which can be used to indicate the
signal amplitude 1f no "U" meter is fitted."

Turn the wobbulator deviation contreol up and the pass band
response should be displayed on the oscllloscope. Adjust the scope
controls and the deviatlon until the waveform takes up one third or
the screen width and the amplitude 1s sufficiently high ta see the
shape, clearly. Adjust the coupling to the mixer stage to minimise the
input so that it 1s Just purticient to give a clear trace on the
screen.

The I.F. transformer(s) can ncw be adjusted (very slightly)
to glve the best approximation to a square wave on the screen.
(Usually NOT very squure so adjust for a nice, symmetrical, rounded
hump in the centre of the screen).

If a crystal filter has been fitted, which does not not
match the impedance of thae I.F. stages on each side of it, it will not
be possible to adjust the transformars to produce a satisfactory pass
band: the oscllloscope trace might well show a pronounced dip in the
centre of the "square" wave. The 1.F. circult impedance must be
increased until a proper match 1s achileved.

CIRCUIT OPERATION

The circuit is shown 1in Flg.32 and works in the following
manner: -

TR1 and 1its assoclated components form a Voltage Controlled
Osclllator whose frequency must be adjusted to 10.695 MHz. TR2 forms a
buffer stage, with L2 and 1ts internal capacilitance acting as a
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resonant circuit, to produce & relatively pure sine wave at 10.695
MHz .

D1 is a varactor diocde whose capacitance determines the
frequency of the VCO. The application of a varying voltage to R7
causes the frequency to "wobble" up and down with the maximum
deviation away trom the c¢entre frequency being determined by VR1.

In ordar to set the cantre frequency a D.C. voltage 1is
applied to D1 via RA. A stralghtforward potential divider would do the
job but the frequency would tend to drift with temperature and
mechanical disturbances. To stabllise the centre frequency, we have
usaed a standard frequency synthesiger L.C. found in most C.B. radios.
It has the advantage of buaing cheap and coperates well at the
moderately high frequency wa are using. s

The function of ICl i3 as follows:-

Tha VCO output is sampled and fed to pin 19 whence 1t is
divided by a programmable divider and the result is compared with a
frequency standard. If the two are dlifferent the output voltage on pin
15 changes to corrsect the VCO fruquency error.

The output from pin L5 Ls pussed through an internal
amplifier between pins 16 and 17. The associated components form a low
pass fllter to slow the response time, otherwise it would correct the
frequency daeviation we are trying to produce!

The frequency standurd 1s derived from X1 whose cutput at
just bhelow 6.4 MHz is divided by 2048 1in a fixed internal divider to
produce 3.12 kHz. The 10.069% VCO sample 1s divided by 3423 in the
programmable divider to gilive the same 3.12 kHz. The I.C. has a total
ot 80 possible divide ruatlos which are selaected on pins 1 - 6 and 20.
The 6.4 MHz crystal 1s s wtandard crystal, chosen because 1t happened
to match one of the divide ratios avallable (3423).
SETTING UP

Adjust CT1 untll X1 1is osclllating at 6.3989 MHz. Use, the
smallest coupling capacitor pogslible between frequency counter and
crystal to minimise loadling wtfrfects which can alter the frequency.

Adjust L1 until the output rrequency on Clé is 10.695. There
should be a definite position of lock where Ll can be turned slightly
either way without altering the frequency. If not, check the circultry
around ICl. With & high impedance voltmeter on the Junction of Rl and
R5, adjust L1 again untll a reading of roughly 2.5 volts 1s obtalned.
(Half the rail vaoltaga).

Finally, connect an oscllloscope to C1l6 and adjust L2 for
maximum amplitude and purest wavaetorm.

Note: The prototype was usaed with an "X" input voltage of
20v peak to peak. If your ocwcllloscope output voltage is higher,
please Iincrease R7 accocrdlngly.

The low-pasyg flltur network comprising R1, R2, R4, C1, C2
and C5 1s designed to work at a sweep speed of around 500Hz. If you
try to use a speed much lowear than that the PLL circuit willl "jitter',
causing multiple traces and distortion. At higher sweep speeds you
will observe rounding of the waveform as the frequency passband of the
I.F. circuilt 1s exceaded.

The wobbulator cen &lso be used on 10,7 MHz I.F. receivers
in which case the "hump" will appear to the left of the oscllloscope
screen centre. The LCY137 divide ratios can be adjusted, together with
the crystal trimmer capacltor to give a 10.7 centre frequency, 1r
desired. (Connect pin 1 high and tune CT1l for 6.3981 MH=z).

Note: Some rigs such aw Maxcom, Midland ete. have no I.F.
output transformer, as such., In these rigs the circuit of fig.30 must
be connected to QL08 collactor,
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MICROPHONE TESTER )

The vercbousrd luyout of the mike checker is shown in Filg.33.
The design 13 very simplu, uwing only a dual op. amp. and & tfaw
discretes to drive an L.E.D, The amplifier lights the L.E.D. when it
receives a noise from the mlicrophone. The other L.E.D.s 1indicate TX
and R¥ functions of the mike changeover switch. We suggest that you
construct the checker in 4 large diecast box becsuse, like we do, vyou
will inevitably use the checker as a convenient holder rfor the plug
during soldering operations! Therefore 1t needs to be heat resistant
and heavy so that 1t dowsn't sllidae about. :

Wa used a sockwt ror each permutation, adding more sockets
as each new parmutation arrived on the workbench. Had we realised from
the start just how many there sare wa should have used a four pole
twelve way switch (at least!), and Just one socket or each physical
typa.

The prototype has been in use for over a vear, ncw, and the
PP3 battery is still lighting the L.E.D.s perrectly. No onforf switch
is needed. The actual construction detalls are lert to you.

EYT TRACK

ALL 30CKETS WIRED IN PARALLEL

Fig.33
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Lou Franklin "Superugparks" has bewn in the CB mall order buslness for
more years than he likes to remember. The "Specialist'", from S5.J.
Tonks (CB Components) recently flew across the Atlantic to visit him

and this 1s an account of thalr discussions.

Stepping lnto the July sunshine from the air conditioned comfort
of Phoenix airport was llke wallking lnto an oven. The temperature at
6pm was an incredible 112'F, The sky was cloudless and there was a
pungent smell which I cun only describe as a mixturae or hot bricks and
burnt turnip! The temparature inside Lou's 5.7 litre Pontiac Firebird
was even higher and we @ltewed ror two minutes until the compressor
forced the alr temperature down Lo a comrortabla B80'F.

The Journay through Phoanlix to the borders of the exclusive
Scottsdale area where Lou lives was an experlience which even jet lag
couldn't blunt. Phoenix 18 a sprawling city more than 20 miles wide.
There are vary few bulldings of more than aone storey high and the land
is substantially tlat but with mountains dividing the city in two. I
had expected there td be no greenery at all, save for the ramous
Saguaro cactus plants: after all., Arizona 1s supposed to be all
desert! To my surprise I suw grassed parks and golt courses, flowering
shrubs, trees and rose bushes. Unlike Tucson, Phoenix has plentiful
supplies of water and irrigation Ls widespread but it sure 1is HOT!

Speed limits vary rfrom 2% in residential streets to 65 outside
town and the radar detector on Lou's dashboard bleeped almost
‘- cotinuously as we passed bulldings with mlicrowave security systems and
shops with automatic doors. Curiously, you can turn right through a
red traffic light and overtualke vehlcles on either side. The flow or
traffic actually seemed very sedate compared with that orf cities in
Britain.

Everyvone carries containers of drinking water in case of a
breakdown -out of town. It's not much fun to be stuck 1in the open where
temperatures can raeach 130'F and CB radio can be usaful in such a
situation. The radio smateurs are Ln a better gituation., however since
a portable 2 metre rilyg can access the local repeater and allow
communication wlth tuwnus as Pur sway as Albuguerque and El Paso 1n the
next state!

Intervwtingly, Lou's housw was not the only' one with a large
array of aevimln, Many Li'l-bsnders were evident in the district and
Amateur radlu lmw, savearuntiy, vwiy pupular in Phoenlx. Recently
retired Senator Warpry Uuldwalwr hag & couple of enormous beams in the
grounds of his house., Lacgw CH asrlals were also evident in the pcoorer
districts and, Judglng Ly the @ize of them, planning permission is not
a problem! So, in the alr punyltioned comfort of Lou's TV lounge
(and wearing nothing bul ahorte) we got down to the question and
answaer session.

Q How did you start Lln the CD buslness, Lou?

A I got my filrst claws redlo operator's license a long time ago s0
vou can appreciate that I do knouw a little bit about radio. I've had a
lot of different Jobu related to transmitters and antennas. I've
worked in & Radlo Shach &tore. I even worked as a Disk Jockey for a
time. The CB stuff really started one day in a parking lot when a
truck driver mentioned that his rig had stopped working. 1 offerad to
have a look and when I got the screws out the fault turned out to be
something simple like a wire fallen off (it was a long time ago). This
seemad like & sourca of easy money 50 the next day I put a sign on the
side of my car using magnetic strip and sat there in the parking lot
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just waiting for the buuineus to come rolling in. Sure enough, within
a rew days the word got around and I would collaect rigs from the truck
drivers, take them into the reut room (tollet) and use a portable
soldering lron to fix them on the spot.

Q wWhat prompted vou to write wvour "Screwdriver Expert's" Guide?
A I was having trouble getting basic information and reckoned that
othaers must have thae same problem. Although I guess I didn't know a

lot about rigs then., whan 1 suw the mess that some of the "repaired"
rigs had gottaen into I declided I could make scme more money by writing
a simple bock for the guys out thure who obviously hadn't a clue what
they were doing. Of couruse Li's a blt out or data, now, but I keep
adding bits in the back and puwople are still buying it!

Q What about tha "PLL Book"? ¢ :

A Well, you can't fix rigs without knowing what these Phase lock
Loop chips are doing and there wasn't Jjust one single bock on the
market with all this information so I decided to write one. It was a
lot of hard work to collwct all the data sheets and I made a lot of
mistakes in the sarly lssuaes which were just sheets stapled together.
At the time I was living in an apartment and the only place I had to
store these books was on the balcony! I'm currently gathering
information on the newwsst chlpas which will be added to the next
revision when I get round to Lt but my new book 1s taking up most ot
my time right now.

Q Yes, I'd heard you were wrlting a sort of super "Screwdriver
Expert's" manual. Whan will this be ready?
A Wall, I really wilish you hadn't asked me that! I got the library

of Congress number for Lt two years ago and booksellers Keep writing
me for prices. It's very embarrussling., but the book 1s nearly finished
now. I'm actually on thae last chapter. The problem was, 1t grew so
large that I had to reformat the whole book into two-column text with
a smaller font to get 1t to fit and that's no easy matter in Wordstar,
especially with the large number of 1lllustrations to be pastad in.

Q Soc what 1s the price of this vaolume going to be?

A Well, I reckon it will have to saell at about 30 Dollars to make a
reasonable profit, which leén't bad for a U400 page book which 1s packed
with so much information,

Q Will it be ready by Christmas?

A I sure as hell hope wo. It's costing me over 20,000 Dollars to
print and with more than two years' work gone into it I need to start
sgelng some return.

Q Are you looking for a UK dlietributor? I was thinking that with
our recent expanslion at 5.J. Tonks we could maybe shift a few thousand
for youl

A Well, Mike Devereux of '"Nevada" in Portsmouth has alrsady
negotiatad for the distribution rights but, if he doesn't confirm his
interest, 1t might be & case of "first come, first served".

Q I see. Returnlng to thw hiswtory of your CBE business, I expected
you to have a blg store in the mliddle of town, rather than running
everything from homs,

A I used ta huve & swhup in Callitornia which a friend and 1 ran
together but, when he had to leave bucause of bad health, I couldn't
carry on alonw. Bawidew, I've never been very keen on retalling and
1t's o much wmasler tu pun the mell veder business from the comfort of
home.

Q But don't you find Lt dirriceult to cope with all the orders.
alone? ;

A Fall is the bumles!t Uims for we but I do try to maintain a

two-day turnarvund of updwis, When things get really busy my wife will
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haelp to make up the Kllw end fuld catslogs and I have other peopla to
help with asvembly work while I do the boring paperwork and answer &ny
stuplid complulntu, ['ve racently lnutalled a telephone sanswaering
machina which bsslewlly mars "Don't phone, writae!" and thiu has saved
me a lot of timw. Uuys wouuld phune me and axpect to chat for hours.
I'd like to tallk but, whwn you're trying to run a business virtually
single-handed, Lt'y Juwt not fewwwlble to spend time on the telephone
like that. Also, hucuuwwe wWe arw duveral hours behind the rest orf the
USA I was getting calls at 0 sl

Q Do you gat &4 lot of oomplalots, then?

A No, I guess not., It Just «sewems like a lot and some of these
paeople are so stupld Lt malkes me really angry.

Q So you don't rate the lntelligence of the average CBer very
highly?

A Well the number of guye L deal with who truly know what they are

doing can be counted on the fingers of one hand. Some or them dondt
wait more than a week alter sending sn order berore they write to ask
whara it is! They don't seem to realise 1t takes longer than that even
if I send by return of pust. A lot of them are so stupid they can't
even solder, lat alone read the resistor color code. Look at this, for
example. This guy has preturned a board which. he says., he has
assembled exactly according to the instructions. But the first thing I
see is the red wire soldered - not in the hole marked "red" - but to
pin 2 of the IC underneath the board. That means 13 volts on the 1input
pin of the amplifier! The guy'd an ldiot. Not only that but the
soldering looks lLike ehluken whit and there's filthy brown sturft
between all the joints - maybe rlux, I don't know - and some or the
rasistors wnich mmy photou shows clearly as being flat on the board are
standing up. I don't have time tor this sor't af thing any more.

Q S0 what can you do about returns from people who have no ldea how
to assamble a Kit?
A Well, all I can do is post it back at MY expense with a polite

note saying we can repalr 1t and get it to work at a cost of 2%
Dollars an hour or he can find somaebody to help him who knows what
he's doing. The trouble Ls that when I receive an order for a kit I
have no way of knowing whether the guy has ever used a soldering iron
before in his 1life. Maybe we should only offer fully bullt up modules
but that costs more and there's a lot of guys out there who enjoy
building Kits. Here's anolhur letter from an idiot. "Dear Sir, I don't
understand the technicul parts of your "Screwdriver Expert's'" Guide.
Can you axplain the rollowlng?'" Then there are two pages of
questions: no stamped addresded envelope or cash enclosed and I ean't
read his signature. Honestly, 1f this guy can't understand THAT boaok
then he must have an 1Q of 30 and he certainly shouldn't be messing
inside & rig. lInto the trash with Lt. Here's an order for a catalogue
but no money.

Q Yes, and 1t's written 1in Spanish!

A Yeah. I speak Spanish but how the hell does he expect to
understand the catalog, let alone the kit building instructions, 1rf he
doesn't speak English? Beuts me.

Q What do you think of British CBers?

A You mean the ones that write to me? Well very few have written. I

don't think I've had more than 5 enquiliries during all the years I've
been doing this. One thing I notice is that -they NEVER put their
address on the outside of the envelape like we do here. Sometimes they
don't put it on the inside, either!

Q So you don't think we're a very bright bunch?

A Oh, I didn't say that. Judging by vourself and people like Mike
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Devereux L'd say that there must be quits a rew claver CBers in
Britain but they never ocder anything from me!

Q Yas but your pricea are comparatively high.

A I do try to price my kits realistically and the average American
has money to burn whereas 1t seems Lo me that in Europe you are a
tight risted bunch. Maybe it's just because salaries are s0 much
higher in the Statas.

Q I notice yvou charge for your catalogue.

A Yes. mavbe I lose gsomeé buslness but I post thousands or
catalogues aach year and maybe only one in ten results in an order.
Q And vou seem to be gettlng mostly dollar bills in the mail!

A Yes I do. My wife is paranold about the tax man and makes sure

that I report avery penny L sarn but it's certainly more convenlent to
hendle dollar bills. I do ask people to send paper money tor the
smaller amounts and to round up to the nearest dollar to aveold posting
colins. Some people are stupld, howavar, and wrap up coins in cardboard
and scotch tape 1n order to send the exact amount. They don't reallse
that it costs them 20 centy éxtira postage To save 10 cents in cash.
Also 1t takes time for wme to unravel all the coins Prom the cardboard
and scotch tape and dowsn't put me in a very good mood to deal with
their order!

Q Do you accapt orders by Barclaycard Visa and Mastercard?

A Yes but it's a bit of & nuisance for small amounts and paople
never remember to put down the expliry date so I have to write back to
Them.

Q What would be your advica to people from Britain who want to
order from you?
A If it's one of our standard products like an active IF filter or

& book then they should try S5.J. Tonks rirst since overseas postage 1is
expensive. If they need speciric information from me like, for
instance, a circult dlagram for & spaecirfic American rig or aextra
informetion about a PLL chip then Lt Steve Tonks can't help they could
write me with exact detalls or what they want. Please keep Lt brier
and beceause 1T will involve my driving into town to the printers to
use the photocopler I have Lo make a sensible charge. To make 1t easy
for me I suggaest they get & % dollear bilill from thelr bank and send it
to me with the enquiry. If there is any doubt whether I can help they
should send two dollars wlth thelr enquiry, plus a label with their
full address including postcode and the word "England or whatever.
All this talk of money mekes me sound like & mercenary but I am in
business to make & proflt and Lf people want information they should
be prepared to pay for 1t and to makse it quick and easy for me to
reply. %

Q Changing the subject to the legal issues of CB in America, 1
understand that you cun't uwe FM?

A Yes, FM 1s 1llegal but we cun use AM or SSB on all 40 channels.
Q But you sell an FM boapd. What does the FCC think of that.

A The Friendly Candy Company? Oh they are very upset and keep

sending threatening letters. Thaey've already imposed & 500 dollar fine
for selling Multimodes in the past so I have to keep my nose ¢clean. I
can't sell kits ror linears or frequency converslons like I used to
but they can't do much about the FM kit which uses parts you could buy
in any Radio Shack storw.

Q What effaect has the introduction of the new 10 metre Novice Band
had on your pusiness?

A I've had a number of enquliries from people who want to caonvert
rigs to the 28.1 - 28.% Mz novice band but there hasn't been enough
time to considar it yet., ['m sure there's a big demand. however.
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Q You'll be interestud to know that we have already developed a
conversion board for 10 metrad.
A Yes. That 18 interwsting. ['m sure I could sell anything like

that. The American murkaet {is s0 much blgger than the British market
and I also do a lot of buslness wlth Canada and Australia. In fact,
now that radar detectors In cars have been made illegal Iin Australias
the interest in CH radlo seuems Lo De growlng even stronger over thera.

Q How do you ganerate youlr business. Do you advertise a lot in the
American CB magazlnes?
A Ha! There lasn't a slingle Americsn (OB magazine lert. It's really

strange. There must bae a big market rfor a CB magazine in America but
nobody seems Interested Ln publishing one, now. However, to answer
vour question. & lot of wy buwiness comes from personal rerarals but I
put & monthly ad Iln mout af the radio mags like QST and Radlo
Electronicu. Rweuntly 1 Lad to changu the wording because the FCC
objected to thw word "mudiflcatlonu'" but everyone knows what I sell,
anyway, Thia yesi buminvss hes Lewn &0 good that I am stopping all my
advertising. 1 wilmply don't nwwd Lt,

[} Wall, thankus for thw chat, Lou, and the ice cream. Maybe we




Midnignt Express

ternationsl uldebend rigs are renowned for scundilng aswrul
on F.M. whan the old lagal UK freyuencies are used. Here is an
axplanation orf what 1is wrong, followed by datalls of how tQ P e St

Fig. 34 represents audio modulation of the carrier about 1its
centre rrequency of 27.82%MHz on CH77 HI band. Frequency modulation 1is
achleved by rfeeding the modulating voltage output of tThe audio
amplirfier to a varactor diode which 1is connected across the 20.555MHz
downmix crvstal. The varying cupacitance of the diocde "wobbles" the
frequency above and below its nominal value at a rate which matches
the audlo input frequency. This change in Ffrequency of the downmix
oscillator modulatas the carrier frequency.

Tha crystal fraequency can, however, be pulled only about SkHz in
cach direction. Since the usual maximum deviation used forr CB is
+/- 2,5kHz, thererore, the crystal tfrequency must not be tuned closer
to its limiting value than 2.%kHz or "elipping" will occur.

FRESJUENCT

PG BRSO

L2000
Fig 34.
~
e e _%1B2CI50
i 271.821250
] ot e
W =" 27 Ble2E0
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Fig. 35

Fig.35 illustrstes the clippling caused by tuning the carrier
frequency down to 27.8212% (CH23 UK). The crystal oscillator has been
pulled 3.75kHz away from Lts cuntre frequency, leaving cnly 1.25kHz
range: but we are still trying to modulate it up and down by 2.5kHz.

Well, there's the twchnlcasl explanation of the problem! We can't
easlly change the cryutal oscillator to allow 1t to be pulled further
off frequency, o do we have an insurmountable problem?

Of course the answer 18 no. All we want to achisve 1s modulaticn
of thae carrier fruquency which 1ls aftfected by both the downmix
oscillator and the voltauge controlled oscillator. In rfact we can
modulate the VYCO frequency qulte readily witnhout incurring the problem
of clipping.

Look at Fig.36 which shows part of .the PTOS006 AOX board circuit
(with the errors corrected frum the manurfacturer's original diagram!)
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Increase modulation by linklng across R26 1f necessary.

Fig. 36

The VCO block contains e varsctor diode which receives a DC
voltage feed from the PLLO2A phasu detacter cutput. This voltage
determinss the frequency of osclllaticn., Ir we modulate this voltage
we will sffectlvely modulete the freguency. In gractice, all we need
do 1is to isolate the VU0 from the smoothing circuit (we don't want ta
smoothe our audio inputi) by connucting a resistor Rx betwwewan tha VCO
block and TP2. In fact U4k7 works well, The VYCO bleock 1s then coupled
to the audio signal via & reslstor Ry (880k). Remove the existing 1k
rasistor R25 and connect Ry te the free end ctf C3l. The modulating
voltage will now be too large so short out R26 (08 chas) and adjust
RV3 for 2.5kHz maxlmum deviation. i

The tone or the trunsmitted audio can further be improved by
connecting 100n% capacitors acruss €1%2 snd €158 near the Audlo cutput
IC. Check the deviation, agueln, This whole job can be completed in
less than ten minutes and maRhaes the Ham owner very happy indeed!

(If the manufacturars had designed the rig in tnis way they would
haeve saved a capacitor, a choke and a varactopr diocde).
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Wally Wallopsr

How often have you wished thut the rig belonging to the Wally up the
street would suddenly usufter tarwminal deafness so he would switch orf
-and g0 to the pub? The circult of Flg.37 1s enough to make anyone
thirst for beer but, we must add, 1ls entirely illegal to operatae.

TR3 1is a8 27MHz oscillatur which can transmit a few milliwatts
locally with a range of 30 mstres or so. The output frequency is
modulated up and down by the multivibrator eircuilt comprising TRl and
TR2. The transtformer cunuélustu ol 1% turns of 24 swg enamelled copper
wire on a Smm formur. An output rfilter coil former from a scrap rig
may be used. The coil lw tapped at the 3rd turn to form the secondary
winding for the aerial. AdJjust the freguency by means of a screwcore.

The entire circuit vun gquickly be bulilt up on VeroBoard and runs
from a PP3 9 volt battury, The aerial is (ideally) a 9 foot pliece of
wire (that's 2.7 metrws for you youngsters) whlch can be used to hang
the unit 1in the nesarsest tree, Alternatively, if all else raills., it
could be used to suspend the Wally from the tree. (This page 1s being
written on the morning ot Aprlil lst.) i

+ 9y
1K9 J 3K9 { 68K [} Aerial
72 Wire
e 33nF 10pF
. 11
HJ/\F Il
pc 218 Bc23g 10K [}
ov
Fig. 37

Flg.38 shows a simple circult which can form a very useful plece of
test equipment. Whon the escillator 1s running at its centre fregquency
of 10.695 MHz it can be used to check a rig in the following manner.
Suppose you have a4 rig which appears virtually dead on RX, apart from
a slight hiss from the loudspueuker. The fault could lie anywhere
between the aerlal and the audlo output stage. By holding the output
wire from this oscillator close to the I.F. section of the rig,
hcwever, you can taell If thae Fault lies before, or after, the 10.695
MHz filter. If the "S" meter shows a reading then the I.F. section is
functioning and the fault must lie at, or before, the filter. If the
oscillator produces no~ or wminimsl- response, then the fault probably
lies after the filter or Iln the voltage supply to the RX section.

The potentiometer countrols the voltage on the varactor diode and,
thereby, the frequency of oscilllation. If the osclillator 1s held close
to a working A.M. receiver Lt 1s orten possible to "tune 1in" SSB
signals which, without the help of this circuit, would be unreadable.
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The successful demodulation relies both on the frequency and the
strength of the osclllutor signal. Consequently, 1t will be necessary
to adjust the distance between the osclllator and the rig whilst
turning the potentiocmeter.
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Fig.38
av o— — -
Twin Trucker X = Cutr VJERogoARD TRacr

It 1s possible to double the gaulin of an aerial by connecting it to
another. The connection needs to be carried out in a speciric manner
and the gain ilncrease wlll be broadside to an imaginary line drawn
between the saserials with a corrusponding loss of galn along the axis
of this line, as shown 1n Flg.3Y

O Antuamai

Gramadlilang

§ Anteanal

Fig. 39 Skatch tu shuw reletive galn of "Twin Trucker" aerial system.

The two aserials must bLwe wabwolutely identical and each should have 1its
length sat initially wn & wruound plane by connecting it to a rig with
standard 50 Ohm coaxlal vable vlia an SWR meter. A speclal coaxial
harness must be made foir the finsl Iinstallatlon, as follows.

Two pleces of 7% vhm TV coax are reguired. The length of each
piece, including eny connecturs, 1s shown as "L" in Fig.d0 and 1is
calculated as followa:

e+ LY
F where F is the band-centre frequency 1n MHz
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Fig. 40 Layvout of thu "Twin Trucher" system.

Example: UK band channel 20 « 27,79 MHz so L=50/27.79
L=1.8 mectres

The distance betwaen the awriusuls is A = 300/F

So, for the example, A = 360%27.79

A = 10.8 metres

The two lengths "L" of TV coax must be joined to the 50 Ohm coaxial
connaction to tha rig by mueans of a "T" plece and plugs, or by direct
soldering inside two trlangles cut, perhaps, from a tin-plated can.
The can must be soldered curefully to the braid but insulated from the
inner cores of the cable. DO NOT melt the insulation!

The outer ends of the TV coax must be connected by means of plugs and
in-line connectors to tha %0 Ohm coax from each aerial. Unless the
aerial instructions say otherwise, the length of this 50 Ohm coax may
be cut short. to any convunlaent length.

Notas:

The lengths are critical and the systaem will work correctly only
within & 40 channel bandwidth. The dilistance "A" 1s also important
since 1t controcls the radlatlon pattern. The system 1s, therefore,
impossible to 1nstall on 4 car. A large ground plane 1s required
between the eerials and should stretch as far forward and backwards as
possible since this dilstance will affect the gain in that direction.

The maximum possible forward/backward gain 1s 3dB relative to the
original gain or one aarlal alone. 3dB means twice the galn but note
that this shows only an extra half "S" point on a correctly calibrated
meter. The major benefit 1s 1n cutting out interfering signals from
the sildes.
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Microp 2 Blee

Thae circuit of Fig.ll can be bullt into a microphone and 1is powered by
a single hearing aid cell of 1.3 volts. With the microphone trigger 1in
the precelve position the wluctrolytic capaclitor is charged up. Whan
the microphone trigger ls pressed the battery call is disconnected and
the multivibrator oscillator tone sounds briefly as the energy 1n the
capacitor powers the circuit. Since the frequency of the tone changes
as the voltaga drops the actual sound is a little unusual!

An on/orf switch muay be rittad ln series with the battery cell if
vou wish to switch the sound off, but the current drain 1ls very low
and tha cell will last a long time even 1f no switch 1s fitted.
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Fig. 41 G uun D
Diode Matrix Bapd gselection ln Cobra 148 GTL DX and Superstar 360 FM.
The circuit of Fig.42 shows the existing band-selection diodes in the
later Cobra/Superstar rigs and also the additional diodes which can be
fitted to creates extra bands, The extrs low band provides only 22
channels but the 1%.000 Miz cryetal can be changed to 14.460 MHz to
shnift all bands down one (losing Super HI but gaining all of Super LO),
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I have worked on swluctiruniy Jdeuwaliyne for the pest 25 vewrs (since I was
11 years old, In faut) and [ . heva @ university degree 1in eluctronics.
My exparienus Ln indusgliy Le qulte broad based and goas back over L
vaears. A Lot of wmy time has buwn spent ln dealing with
Telecommunlowt lung syulpmunl howsvasy and, wnilst I wm quite clavaer at
soma thingu, [ eudiill my tutewd ignurance of others. Maybe thut ig why 1
colned the hwndiw "The ipecisl Ltel'.

This prowmble g Just bsuhgreund to the point in hand, however,
which 1s that now sand sewsin | {ind Lt necessary to ask a person for
advice on a4 techoleal wubsdmut, When L write to peaple, my latters are
always polite and I try Lo wakae (U &4 golden rule never to criticise
anyona - especlaliy o writioaw! | freely admit that I am not the
claevarest person of waith 4nd that everyone does SOMETHING better than
I can.

Imagine my sucrvelew., thwirwlure, when I received a glightly
unhelprful reply to & rujquewt ror help which I wrete to & radlo
amateur. The purson in gusatloa sws wreitten a number or articles 1in
magazines and 1lu vary olwvar, intelligent and Knowledgeable and I am
at a completa loss 4383 tu now [ managed to offend him.

Never tha laess [ thought you might be amused by the style aof
prase, so here for yaoupr widlfluation and entertalnment 1s a copy at
that letter Ffrom & radlo asmateur, Long live CB !
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*J" Channel Addition (27.8572 MHz)

Fregquancy modification ius illegal and, now that we have another A0
legal channels, quite supwertlucus but when the UK channels werse
baecoming a little crowded arcound town I had a look at adding one extra
channel to a Harrier WIZ2 handheld. The actual fitting of an extra
erystal running at 10.230 MHz was easy but you might be interested in
the other featura which was to make the channel display the letter "J"
when the extra channel was selected. Flg.43 shows the circuit.

The transistors have to carry quite a lot of current and I used ZTXU450
but BC337 or 2N3704 are equally suitable. Diocdes can be 1N4148 or
similar.
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Fig. 43

IDEA (from W, baiij!

Add & switchablae ANL function to Major 120/Formad 88 type rigs as
follows:

Remove wire link muarked R%1 mud £it & 10K resistor, Solder & wire in
hole 29 and curnnsat 1t e 4 wingle pule switch. Connect the other
swltch terminal tuv u voll teackh oo thae PCH. The switch will now allow
you to disable %he ANL Funwtbtlaen, The wsudio sounds brighter and the
receiver 1is movre wenewltlve, li le also possible to switch the NB

function but, @incw thewre le he sudlible difference, it hardly seems
worthwhile.
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Adding AM ta e FM pik
Compare the AM "Furmae" tyee clroults with the PTBML34AO0X/135A0X
Cybernet types uwaed Lo wany ¥M plke. You will find that the lower half

of the I.F. and squelch seetliuns are very similar. Lt should be
possible. therefore, to add the AM detector diode (D10 in Formac) and
a rew resistors and capaclitors on VeroBoard to add a switchable AM/FM
facility. This moditfication would be especially popular on the "naw'
legal UK channuls whlouh wre ussd for AM transmissions in America and
also in parts of Europe until 199L. The following circults show how to
make your FM rig transmit on AM. (None of these mods are legal.)
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A _Question of Loss

I don't know about you, but decibels leave me a little confused.
Conseguantly, when the going got a bilt rough and my brain started to
hurt, I enlisted the help of & friend.

"I have this RA5S8 coux", I explained to him "which 1s 20 metres
long (that's 65 feet for oldies like me) and I am stuffing 4 Watts in
one end. If the frequency 1is 27MHz and the losses guoted by the cable
manufacturer are 0,5dB per 10 metres, how many Watts reach the
serial?"

"Well, I'm glad you asked me an eesy cne." replied Terry "I'd say
about 3 Watts, but let's work 1t out accurately. If you call the power
goling in Pl and the power coming out P2 then the eguation for the gain
(or loss, in this case) 1is":

-dB = 10 log P2 [=1e] Antilog(-dB) = P2
P1 2 10 Pl
thus P2 = P1 x Antilog(=dB) ,but Pl=4 Watts, dB=1 for 20m
10
therefore P2 = 4 x Antilog (=1) and, since Antilog(-0.1) = 0.794
10
P2 = 4 x 0.794
P2 = 3.177 Watts output
"So I'm loeing nearly a4 guarter of my power in the cable!'" I

exclaimed.

"Yes, but nobody will notice" replied Terry.

"But how can you say that? It's disastrous!"

"No 1t's not beceause, remember, it's only a loss of 1dB and 1if 1
"S" point on the recelver represents a power difference of 3dB (%)
then 1 dB will be a needle thickness" and nobody will see that.
Beslides, the losses due to aserial inefficiencies and poor matching
will be far greater than 1dB". (* 3dB power change represents 6dB
voltage difference at the aerial, measured by the "S" meter.)

"But what happens 1f 1 connect the rig to & burner?"

"Well, if your amplifier produces 100 Watts, say, then we can use
the same equation to get':

P2 = 100 x Antilog(=1)
10

P2 = 79.4 Watts - that's a loss of 20.56 Watts

“Ah, but that'p a2 lwt bewtter than 3 Watts!"
"Well, yes, but conslaer what the receilver will see. If we go

",

back to the original equation':

db=10x1ok{P2)
I’1

then g o 10xbug(79:4)
- W b s

= 10xlog(25)
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- 104 or jus: over U4 "S" points incresase.

"But that seems hardly worthwhile!" I observed.

"OK, very few "S8" meters are calibrated to that sccuracy.
Conseguently you'll find some reports will give you &n increase of 2
wg" point and some will tell vou & but, the whole point 1s, that the
actual extra distance you will get by using &an illegsl burner 1s a
whole lot less than the fine if you're caught!"

"l think I'm convinced but why didn't you put & negative sign in
front of the dBs this tilme?"

"Because we were working out a gain, not a loss in power. In fact
the actual answer would have been the same 1if we'd called it a loss
and divided 3.177 by 79.4 but this way the maths 1s slightly easier."

"yeg, I think even I could work that out1"

"OoK. Lets consider what happens when you flick from low to high
power, that is from 0.4 Watts to 4 wWatts.

"l think I can do that';

dB~10xlok () = 10xlog(10) =~ 10x1.0000
0,4

=10db which is just over 3 "S" pointst!"

"That's right, so why use high power when the guy up the rosad
reports your signel as "3S9"™ on low power?

"Yes, it does seem rather antisocial because flicking the switeh
will reduce the reading only to "87" which should still be perfectly
readable, but won't cause half as much interference to other people."

"Right. However, you must also realise that these figures are
true only for brand new, best quality coax. If the coax is the cheap
stuff with big holes in the braid or old and water-logged, then the
losses will be higher. You should be very wary of buying cheap cable.
1f it's cheap and nasty the shielding braid may be skimpy and S o Ly
second-hand it might be corroded. That leads me to another point. When
vou install the coax outside you must waterproof EVERY joint of the
coex and the serial. A lot of people make do with electricians PVC
tape, but this i1s never very satisfactory. You should use either
self-vulcanising rubber tape which bonds to itself or Denzo tape which'®
i5 the stickiest, gooiest most waterproof tape you cean get.
Alternatively, »ou could use a sealant or waterproof glue but chocse
carefully. If you use silicone sealunt remember thet 1t WILL absorb
some moisture so0. spread 1t on thickly!"

"Returning to the subject of burners; what heppens in the
situation you described i1if the burner is connected, not next to the
rig, but at the end of the coax near to the aerial?"

"Well, the power reaching the burner will be just over 3 Watts,
of course, consequently the burner will be slightly under-run. This 1is
& good thing because you will still get your 79 Watts out or probably
more, but the interference will be much lower for several reasons.
Firstly. you are under-running the burner and that will reduce the
harmonics wnich would otherwise be produced. Secondly, since the power
from the rig 1s reduced, the harmonics from the rig will also be
reduced so there will be less interference to amplify. Thirdly, there
will be far less radiastion from the coax itself if you are stuffing 3
Watts up 1t instead of 100. Fourthly, the burner will last longer.

The only drawback, of course, is finding & power point on your roof!
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More Hints i

Cybernet 134. Chenge C109 (10uF next to Q1lbL) to 1uF to speed up the
sqgquelch action. :

Adding 3K3 in series with squelch pot will keep out signals under 1
"g" point (which are too nolsy in any case).

Add a BC108 or BC238 as shown below:-

VoL I-——) Te Pin 12 oN ANZ2.4L0

TonNE S W. R.-8 c87

To CoLLECTOR OF Q&

Don't check to see if your soldering iron is hot by putting it on your
tongue - 1t affects the taste of your tea! (Thanks, Steve)

Fidelity CB3000 base station: connect 18k resistor from unused end of
RF gain control to regulated +ve supply. This increases the
effectiveness of the control.

Uniden Conversion to FCC frequencies:

Connect the TC9106 on top of the TC9119 piggy back style but leave
pins 3,4,5,6 and 7 free.

Cut track to pins 4 and 5 TC9119.

Link TR17 collector to junction of D6 and R33.

Connect pin 5 TC9106 to bottom of your new bandswitch.

Connect pin 5 TC9119 to top of the switch.

Connect track previously discoanected from pin 5 to switch slider.
Change C62 to 18pF.

Solder 33pF acrues Col,

Tune VCO and ovulput ueils fur operation on both bands.

JWR M2 :

To improve squelch, replace the L470R resistor besilde pins 9 & 10 with
a higher value. .

Rig lights up but ne TX opr RX. Tiry replacing D203 (5vé zener diode).
No TX can be smused by the demise of R327 and R217.

Fluttering owrclllation on beth Ry & TX: replasce audic IC (also Icom).

on AM rigs, ne Audio and KF ceprler output but no modulation on TX is
usually cured by replascing the Aucio IC.

Low TX and low RX can be caused by & faulty RF cutput transistor,
especlally 1in Stalker 9 type sels.

Rig keeps blowing fuses; check insuvlating washers and bushes on all
heatsink transistors.

Make your own low power dummy load by soldering 20 X 1k resistors in
parallel (found in most scrap CBs).

Fit en "S" meter bulb at the end of a ballpoint pen tube to facilitate
reading of component numbers deep inside a rig.

Fidelity 1000, Cheiza etc.
wgh peter indication but no incoming sound: replace Q8.

Transmitted mudulation low or zero: replace Qll.
Change Ppilnevy oadee Lo get ULPT band. (Order DA3 conversion!)
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Academy (3)
Alpha LOOO (13)
Amstrad 900/901 (1)
Atron CB507 (2)
Audioline (all) (2)
Binatone 5 Star )

Binatone Route 66 (1)
Binatone Beam Bresakr(1l)
Breasker 40 FM CEPT (1)

CB Mester 2040 (8)
Chelza (i |
Cobra 146 Wil te)
Cobra 148 ull DX (&)
Cobra 19 GTL (2)
Cobra 19X (8)
Cobra 21 GTL (2)

Colt 210729573455/ T20(48)
Colt 3207444030/ 87L11)

Colt Excalibur (1)
Commtel (3
Commtron V111/CKX ()
Communicators ks |
DNT MU4O FM (11)
Domico Convoy 1 (1)
ELFtone (3)
Euroscnic Eurc-2 (%)
'Falcon FCB1281 (1)
Fildelity 10003000 (3)
Fidelity 2000 (1)

Formac 88/120 *® L)
GE 3-5804/3-5805% (12)
GECOL GT856-D £3)
drandstand Bluebird (9)
Grundstand Qeminit (10)

Grandstand Hueeh )
Grandstoanid foasvpas ()
Ham Concordsll # 111(1)
Ham Explorer (1)
Ham Int UK (1)
Ham Jumbo X}
Ham Major M o 11)
Ham Muitle 1p 3 )
Ham ViKking 1)
Harrier CBX (1)
Harvard 400M (%)
Harvard 420 M (1)
Harvard Good Buddy (U4)
Hy-Gain V (1)
Icom ICB-1050 (1)
JWR M2 ()
Jaws Mk2 (&)
Kraco KCB-4030 63)
Kraco KCB-4004 (2)
LCL 2740 FM (11)
Lake Manxmean v
Legionaire (1)
Maxcom U4E/20E/21E (8)

Mialand 2/3/&001 (“12)

73

Midland 6001, 7001 (1)
Midland Transportbl(id)
Mini Midland (8)
Murphy Hbase CBH1500(6)
Mustang 1000/3000 (1)

Nato 2000 (1)
Nato LO FM (1)
New Formac 88 #* (8)
Pegasus-7 (1)
Planaet 2000 (1)
Pres. Adams (2)
Pres, Andrew J (2)
Pres., AR-14i,8X-244 (2)
Pres. Dwight D (2)

Radiomobile CB20i/2 (1)
Realistic TRC2000/1(12)
Rotel RV({ 220/240 (1)

Sapphire X2000 (3)
Sapphire X4000 (8)
Scooper MKY-440B (2)
Scooper MKY-550E (2)
Serpent UK 4000 1)
Shogun (7)
Stalker {(all) (2)
Sun 4o1 ()
Superstur 120 FM (2)
Superstar 2000 (1)
Tokal 139
Tristar 727/47/77/797(1)

Uniece (all) (2)
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g Your International Supplier of CB Radio Components and Accessories

Large stocks of Japanese Transistors and /Cs .S
| - Outputs - PLLs - Drivers - LEDs - S Meters - '
Import and export of “hard to obtain” spares for ’
| - Cobra - Superstar - Uniden - Cybernet -
: - CB TO 10 mir Conversions -

Switches - Potentiometers - Coils - Transformers - Resistors - Bulbs - Screws
Plugs - Sockets - Panels - Meters - ICs - LEDs - Transistors - Regulators - Crystals

Filters - Cords - Aerosols - Soldering Accessories - Tools - Batteries - Fuses
- Antennas and Mountings -

G e R e
Printed circuit assemblies include.-
Roger Bleeps - FM mod/demod - FM noise squelch - 10.695 and 455 uctlve filters

Speech Processor - Eprom Frequency Conversions
- Some of these are also available in kit form -
W’de selection of Service Manuals for UK. F.M. and Export Radios

Complete range of books from CB City International in the U.S.A.

Replacement screwcores for Ham Intemnational VCO blocks and for the "Mitsumi" transformers

found in rigs which use a Cybernet chassis
(These are LOW permeability cores for a wider frequency coverage!)
AS well as this, we also sell one or two RIGs and POWER SUPPLIES, too! '
53-55 DARLASTON ROAD,
WALSALL,

WEST MIDLANDS. WS2 9QT
ENGLAND

Tel. No. 0922 646710

T Catalog available on request - free in UK.
0ut1|de UK. please send 1 pound sterling or $2 U.S.A. by banker's draft.

- Access
(Cash is OK but please use registered mail.)
B VISA and MASTERCARD accepted (Please state expiry date).







