Assembly Manual for the

"Dick Smith Commander

K-6308

from the June, 1984 edition

By any standard, the UHF transceiver
described in the September, October and
November 1983 issues of EA has been
an outstanding success. Many hundreds
have been successfully built and the kit
supplier responsible, Dick Smith
Electronics, has not been able to keep up
with the demand.

As the reputation
transceiver has grown, more and more

amateurs have decided to have a go at

building a really worthwhile piece of gear
for themselves. At the same time, they

can save a substantial amount of money |
an equivalent | .

over the price of
commercial unit.

We're very .glad to be able to report §

Reprinted in part by arrangement with Electronics Australia

of the UHF

VHF AMATEUR TRANSCEIVER

EDITION <|5>

PLEASE READ INSCLAMMER CARE-
FIALLY AR WE CAN ONLY GUARAN-
TEE PARTE AND NOT THE LAGOUR
CONTENT YOU PROVIDE,

Are you an amateur wanting to upgrade your two-metre gear? Then

here’s your chance to do it by ! ' "
i . putting together this up-to-the~-minu
transceiver which has all the most wanted features.p s

this development because it signals a | &8

resurgence in the construction of gear ||
amongst amateurs who, for a long time, | §
have been content to buy rather than §

build.

In fact, the UHF transceiver kit has =
been hailed both here and overseas as
the most significant =

being perhaps

amateur radio construction project to be

published anywhere for a long time!

Just as night follows day, there was =
bound to be a call for a two-metre =
version of the transceiver. We ourselves .

remarked that the VHF version was just
crying out to be produced.

Well now it has happened. The same
team that produced the UHF kit, Garry

Crapp VK2YBX/T, and Gill
McPherson, VK2ZGE, have put their
thinking caps on and produced a two-
metre transceiver that will certainly set
_any keen amateur longing.

Features

As the accompanying spec panel
shows, this new two-metre transceiver
from Dick Smith Electronics has very
good performance which is matched by
the features that most amateur radio
operators want. Note also that there are
very few options available because they
are all built in to the basic price.

Topping the list of features is, of
course, the price. One hundred and

ninety-pmﬁ dollars buys you a complete
transcerver with all the features pictured,
including the press-to-talk dynamic

-microphone. That has to be a really good

deal.

And Dick Smith Electronics has gone
one step further in providing a basic
antenna kit so that there will be no
temptation to switch on the transmitter
with no load as soon as it is completed.
The antenna kit comprises a quarter-
wave vertical radiator, gutter-grip
mounting base and feed, a PL-259
connector and three meires of pgood
quality coax cable, all for $24.95.

For those amateurs not in a club and
not sure of their ability to complete the
transceiver successfully, DSE have their
“Sorry Dick, it doesn’t work” service
coupon. This costs an additional $50 and

.

it

.

;;:

may take up to three weeks service time
if the constructor decides to take
advantage of the offer but at least it is a
sure way of getting an operational unit,
if all else fails.

Operating facilities on the new
fransceiver are all that most amateurs
would want without all the “bells and
whistles™ of some of the fancy imported
models. There are none of those hard-to-
remember-how-to-use ‘memories and the
frequency readout and selection is via
no-nonsense push-button type
“thumbwheel” switches.

AS is usual practice with two-metre
amateur transceivers, the two most
significant digits of the frequency section
are omitted which means that there is an
assumed decimal point between the first
and second digits of the three-digit
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L13

.20
L30

L23

L25

L27
L28
LZ9

122

L24

L26

L21

RFC2

RFC3

L31

25 B&S En/Cu
1/8"" (3.2mm) diam.
close wound

18 B&S En/Cu
3/16" (4.7mm) diam.
close wound

18 B&S En/Cu
5/16" (7.94mm) diam
close wound

18 B&S En/Cu

17/64" (6.7mm) diam.

close wound

18 B&S En/Cu

17/64" (6.7mm) diam,

close wound

18 B&S En/Cu

17/64" (6.7mm) diam.

18 B&S En/Cu
1/4" (6.4mm) diam.

18 B&S En/Cu
7/16" (11.1mm) diam.

25 B&S Tin/Cu
1/8" (3.2mm) diam.

Ferrite bead
25 B&S En/Cu

6-hole ferrite choke
25 B&S Tin/Cu

25 B&S En/Cu
3/16" (4.7mm) diam
close wound

471

2Y2T

14T

1T

22T

iT

Hairpin

1T

Hairpin

2T

2T

COIL WINDING DETAILS*
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*Coils with more than one turn are shown with both front andside views. Enamel from coil leads extruding

through the board should be scraped clean before soldering.
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How it works

Readers who have already taken a

look at the circuit and block diagrams
will have noted the similarities to the cir-
cuit of the abovementioned UHF
transceiver described last year. Some sec-
tions of the circuit, notably the
microphone preamplifier and audio
power amplifier, are identical while other

sections, such as the antenna filter, [F
strip and power supply, are also very
similar.

For those not familiar with the series
of articles on the UHF transceiver. let’s
now go through the block diagram,
before attacking the main circuit
diagram. Refer now to Fig. 1.

The block diagram shows that the
transceiver is split into two sections.
receiver and transmitter, which come
together in the antenna filter. Both these
sections employ a common frequency
synthesiser and voltage controlled
oscillator.

The receiver 1s a conventional double
conversion superheterodyne with in-
termediate frequencies at 10.7MHz and
455kHZ. The second conversion from
10,7MHz to 455kHz is achieved in an in-
tegrated circuit which also includes
limiting amplifiers and an FM
quadrature detector. From there the
signal is passed to an audio amplifier.

The VCO |(voltage controlled
oscillator) has two modes and, as vyou
might have guessed, these are transmit
and receive. In the transmit mode, the
VCO is set to an exact frequency within
the range of 144 to 148MHz by the fre-
quency synthesiser which, in turn, is con-
trolled by the offset oscillator. The out-
put of the VCO is fed via Q17 and Q18
to the RF power amplifier and thence via
the antenna filter circuit to the output
socket.

In the receive mode, the VCO is set at
a frequency exactly 10.7MHz below the
incoming frequency. This is necessary to
give the 10.7MHz intermediate frequen-
cy at the output of the mixer, Q7. The
lower VCO frequency is obtained by
switching a different crystal into the off-
set oscillator.

Circuit details

Now let’'s have a look at the circuit
diagram. Don’t shudder. If you figured
out the UHF transceiver described last
year, this one is more straightforward in
most respects. We'll consider the receiver
circuitry first.

Input signals from the antenna are fed
via the antenna filter and RF switching
network on the extreme righthand side
of the circuit diagram. The signals pass
via L30, L29, L27, L26 and 1.28 and
C123. From there they go to the input of
Q6 via transformer L2 and C11 (on the
extreme lefthand side of the circuit).

The RF switching is performed by
D13 (near L28, on the RH side of cir-
cuitry). In the transmit mode, D13 is for-
ward biased and thus shorts out any RF
signal from the transmitter which would
otherwise be fed into the receiver input.

Q6 is a conventional common emitter

amplifier with L3 as its collector load. L3
1s part of the three-stage bandpass filter
which only accepis signals in the 144 to
148MHz range.

Mosfet Q7 is the mixer. Gate 1 of Q7
is the incoming RF signal while gate 2 is
the VCO (local oscillator) signal. L6 is
the drain load of Q7 and the mixer out-
put 1s the difference frequency.
10.7MHz. This is passed via FLI, a two-
pole filter, to IC1.

IC] s a Motorola MC3357 device
specifically designed for use in a narrow-
band FM dual conversion communica-
tions receiver which is exactly what this
circuit is. We have already talked about
the first conversion which is from 144 (io
148MHz) down to 10.7MHz which takes
place in mixer Q7. The MC3357 handles

the second conversion using an internal
10.245MH7z local oscillator.

This gives a second intermediate fre-
quency signal of 455kHz which is
amplified. limited and detected by IC].
IC1 also provides the squelch function.

In greater detail, crystal X1 at pin | of
IC] sets the local oscillator frequency to
1(r245MHz. This is internally mixed
with the 10.7MHz signal from Q7 to pro-
duce a 455kHz IF which is then fed to an
external filter at pin 3. Transistor Q8
amplifies the filtered 455kHz signal and
feeds it back into the limiting amplifier
input at pin 5.

The limiting amplifier is a five-stage
differential amplifier which boosts the
455kHz signal well into clipping. at its
output. That is. we say the signal is
Iimited. This effectively removes any
amplitude variations (AM) so that the
signal only contains frequency
modulation.

The limited signal is then fed to the in-
ternal FM quadrature detector
associated with coil L7 and capacitor
C37 at pins 7 and 8.

The detected audio is extracted from
pin 9 and fed via R33 and C35 to VR40,

the volume control. At the same time, a
sample of the signal is coupled via R32
and C33 to an internal amplifier between
pins 10 and 11.

This amplifies any noise signal (hiss)
above the expected audio passband
which is then rectified by D7 and used to
“squelch™ the audio output via control
pin 12. VR39 is the squelch control.

Transistor Q8 feeds a portion of the
455kHz signal (before limiting is applied)
to IC7. the meter amplifier. This pro-
duces an indication of signal strength
when in the receive mode.

Transistors Q9 to Q12 form a conven-
tional audio amplifier. Q9 is a straightfor-
ward common emitter stage with
negative feedback applied to the emitter
via R44. QI0 is a class-A driver with
bootstrapping via the output capacitor.
C47. lis collector load is R49 and the
speaker itself.

If the speaker is disconnected for any
reason the whole amplifier will latch up
which is how it manages to withstand
open-circuits continuously (see specs).

Q11 and Q12 form a fully complemen-
tary output pair with quiescent current
set by R46 and D8. R47 and R48 are
rather high in value at 2.2Q which gives
good bias stability, limits the power out-
put to some extent and gives momentary
short circuit protection.

Resistors R44 and R43 set the audio
amplifier gain to around 25 (ie. 5600/220
= 25) while C45 rolls off the response
above 3kHz.

Transmitter operation

The transmitter is controlled by the
press-to-talk switch on the microphone
and this controls the various supply rails,
as mentioned above. We’'ll come back to
that. The signal from the microphone is
ied to the preamplifier, Q13 and Ql4,
which provide substantial gain. The
amplified signal is fed via C52 to a diode
limiting circuit, D9 and D10, which pre-
vent the following stages from being
overloaded,.

The signal from D10 is fed to Q15 a
two pole active filter stage with a gain of
unity. The output of this stage is the
modulating signal which is applied from
trimpot VR61 to varicap diode D11 via
R62, C57 and R64. D11 is in the tank
circuit of the VCO (Q16), and thus is
able to frequency modulate the VCO ac-
cording to the microphone signal
voltage.

The VCO is a conventional grounded
gate oscillator using an N-channel FET.
It oscillates at a nominal 146MHz (cen-
ire of band) as set by L8 and C64.
Yaricap D12 sets the VCO to the exact
frequency required, as controlled by the
frequency synthesiser.

The main VCO output signal is taken
from its source and fed to Q17 and QI8,
which are transformer coupled, and
thence to Q19 and Q20 which are more
or less conventional common emitter
amplifier stages. Q21 and Q22, on the
other hand, are class-C power amplifier
stages which operate without forward
bias at their bases.

By way of explanation, in a class-C
amplifier such as Q22, the collector cur-
rent flows for substantially less than
every alternate half cycle with the tuned
circuit preventing the generation of har-
monics. In effect, a class-C amplifier tank
circuit can be considered as the analog of
a flywheel which has a short burst of
energy applied to it during every cycle. It
is a highly efficient amplifier.

The output power from Q22 is coupled
to the antenna filter circuit mentioned
previously. The path is via .26, L27, 1.29
and L30 to the output socket. A measure
of the transmitter output is provided as
follows: Gimmick capacitor C169 (two
wires twisted together) feeds a small por-
tion of the transmitter output to D14
which rectifies the signal and applies the
resultant DC to the signal meter via
R109 and filter capacitor C134.

Frequency synthesis

The method of frequency synthesis is

essentially a variation on the conven-
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tional phase loek loop (PLL) circuit. A
PLL normally comprises a voltage con-
trolled oscillator (VCO). a reference
oscillator, a programmable frequency
divider (fed by the VCO), and a phase
comparator which compares the frequen-
cy divided output of the VCO with the
reference oscillator.

For a VHF transceiver it is usual to
have three oscillators; a VCO, a
reference oscillator and an offset
oscillator. In this case the VCO is Q16,
the reference oscillator is associated with
IC6 and the offset oscillator is Q26. IC5
is the phase comparator and IC4 is the
programmable divider.

Let’s start by looking at IC6. This IC is

a combined oscillator and divider with a
division ratio of 1024, It drives crystal
X2 at a frequency of 10,24MHz which
when divided by 1024 produces a
reference frequency of 10kHz at pin 7.

IC5, the phase comparator, compares
the 10kHz reference frequency from ICé6
against the 10kHz output from the pro-
grammable frequency divider, IC4. The
output at pin 3 of IC5 is the PLL error
voltage which is a series of pulses. These
are filtered to produce smooth DC by
R91, C156, R87, R86 and C153. This
DC error voltage is then applied to D12
in the VCO (Q16) to maintain control
over the VCO output.

As shown on the circuit, when the
PLL is in the lock condition and the
VCO output is 144MHz, then the error
voltage at TP3 is 2.7 volts DC (after set-
ting up).

Where the frequency synthesiser cir-
cuit diverges from normal PLL practice
is that the programmable divider does

not merely “divide down” the output of,

the VCO. Instead, IC4 divides the dif-
ference between the VCO output and

the third harmonic of the offset
oscillator,

The reason for this indirect procedure
is that it is not possible to easily provide
for programmable division directly from
144MHz.

What happens is this. The offset
oscillator, Q26, operates at
44.234966MHz in receive mode and at
47.801666 MHz in transmit mode. The
relevant crystals, X4 and X3, are switch-
ed into circuit by diodes D23 or D22.

The collector output circuit of Q26 is
tuned to the third harmonic of these {re-
quencies ie, 132.704898MHz and

143.404998MHz.

Depending on whether the transceiver
is in receive or transmit mode, one oOr
other of these offset frequencies will be
substracted from the VCO output fre-
quency by the offset mixer, Q27. The dif-
ference frequency will range from
595kHz (eg, 144-143.405) to 4.595MHz
(148-143.405).

[t is this range of difference frequen-
Page 16

cies which is applied to the program-
mable frequency divider, IC4, via Q28
and Q29.

So 1C4 1s programmed by the thumb-
wheel switches to divide the relevant dif-
ference frequency from Q27 to provide a

10kHz output which is applied to the
phase comparator, IC5.

Note, by the way, that the difference
between the transmit and receive offset
frequencies is 10.7MHz which is the re-
quired intermediate frequency.

So far so good. But now we have to
backtrack a little. There is a problem in
that IC4 cannot precisely divide frequen-
cies that are not an exact multiple of
10kHz. Therefore that example of
595kHz (the lowest difference frequency)
1s not valid. And in fact, those offset
oscillator frequencies given above are not
quite correct.

Because of the provision for 5kHz
channel spacing, the offset oscillator
crystals are in fact 1666Hz too high.
When the third harmonic of each crystal
is considered it will be 5kHz high. So in
normal operation, the crystals are pulled
low by L14 and L15 for X4 and L16 and
L17 and X3. So the normal offset
transmit frequency is 47.8MHz
(143.4MHz 3rd harmonic) and the offset
receive frequency is 44.2333MHz (3rd
harmonic 1s 132.7MHz).

When these offset frequencies are sub-
tracted from the VCO the range of dif-
ference frequencies will be 600kHz to
4.6MHz. And note that 600kHz is an ex-
act multiple of 10kHz.

When the + 5kHz facility is switched
on, L15 and L17 are switched out of cir-
cuit by diodes D24 and D25, so that now
the crystals do run 1666Hz high and so
Ejﬁ—l VCO frequency is shifted up by

Z.

Band protection

Note that when the 10kHz outputs of
IC6 and 1C4 (the programmable divider)
are locked together ICS5 turns on Q30.
This turns on QI8 and Q19 and thus
allows the transmitter to operate. Thus
the transmitter is prevented from pro-
ducing signals which are outside the 144

to 148MHz band.

But what about that + 5kHz offset we
have just discussed. When that is applied
it would be possible for the VCO to

operate at'148.005MHz and still produce
a lock condition. The circuit design takes
care of this possibility too since the
thumbwheels are wired to only permit a
maximum VCO frequency of
147.99MHz. When the SkHz is added
this gives a maximum VCO frequency of
147.995MHz which is still inside the

band limits.

Strictly speaking then, this means that
only 399 channels are available with
10kHz spacing and 798 channels with
S5kHz spacing (144.005 to 147.995MHZ).

+ 600kHz offset

Yet another factor has to be taken
care of by the frequency synthesiser cir-
cuitrv. For repeater operation, the
transmitter frequency usually has to be
offset by minus 600kHz from the receive
frequency. Less often, it may have to be
changed by plus 600kHz. This condition
could be met by adding more crystals
to the offset oscillator circuitry but in
this circuit it has been achieved digitally.

As well as avoiding the expense of
extra crystals, the decimal method of off-
set does not require any alignment. IC2
and IC3 are digital adders. They add a
code of 60 or 120 to the code applied by
IC4. In the normal simplex mode, the ad-
dition of the 60 code is the standard. For
—600kHz repeater operation, this code
s removed (controlled by D18 and 1C2).

For + 600kHz operation, IC2 and IC3
are brought into play by D29 and D27 to
add a code of 120 to IC4.

A neat advantage of this scheme is
that it allows the “anti-repeater™ opera-
tion whereby the receiver only can be
shifted by +600kHz. This is achieved by
the pushbutton in conjunction with Q23,
Q24 and associated diodes. The advan-
tage of the anti-repeater function is that
it allows the operator to listen directly to
his contact instead of via the repeater.

Note that when the 600kHz offset
facility is in use, the out-of-band protec-
tion circuitry does not prevent transmis-
sion outside the band limits. In this case
it is up to the operator to make sure he or
she does not transgress.

Power supply

A +10V regulated supply derived
from QI, Q2 and D2 supplies power
directly to the VCO, offset oscillator, fre-
quency synthesiser circuitry and mix
down amplifier (Q28 and Q29). The
+ 10V regulated rail is also switched to
various other sections of the circuit by
Q4 and QS5, depending on whether the
transceiver is in the receive or transmit
mode.

When in the receive mode, the press-
to-talk switch is open and D3, D4 and D5
cannot conduct. Therefore Q4 supplies
the +10V Rx rail. When the PTT
switch is closed for transmit mode, D3
and D4 conduct, turning off Q4 and
turning on Q5 to supply the + 10V Tx
rail. D5 also conducts, turning on Q3 to
supply the + 12V Tx rail.

The final two stages of the RF power
amplifier, Q21 and Q22, are powered
directly from the 13.8V (battery) supply,
as i1s the audio amplifier. This is OK since
Q21 and Q22 are normally biased off and
can only operate when Q19 and Q20 are
turned on by the +12V Tx rail.



GENERAL INTRODUCTORY INFORMATION

As the diagram above shows, the overlays used in this
manual are set out the same as any street directory. (Be ita
Melway's, UBD or Gregory's.)

This has been done for a number of reasons, the main
one being itwill make it easier for the constructor to find his
way around the circuit board. Because of the number of
components used in this project it would be no problem at
all to insert a component inta the wrong hole only to
discover it at a much later date.

As you can see, the grid we are using is very much like a
street directory, with the alphabetic co-ordinates along the
horizontal and the numeric co-ordinates along the vertical
axis. All references to a location are in the form of alphabet
followed by a numeral. If you care to look back at the parts
list, you will see the component number followed by the
location and value ,e.g., R1 A7,1K (brn-blk-red).

To locate this particular component location you first

locate the 'A’ column across the top and follow that column
down until it intersects with row 7. You now know that R
sits in that square. Going to the board you can locate the
area quickly and referring to the screen you have the exact
location for that part.

Now that you know how to get around this board we
might explain some of the other aspects of this project.

The insertion of the components follow the same
sequence as any other kit, in that the components that sit
closest to the board are inserted first. We insert resistors,
capacitors, diodes, transistors, inductors, integrated cir-
cuits, chokes, crystals and then the filters. The overlays on
the following pages show various stages of construction,
broken up to provide easy to handle sections along with a
checklist to make sure all parts are inserted as needed. This
should prove invaluable to all constructors.

- Page 17



PCB COMPONENT OVERLAY
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MOUNTING PCB PINS, LINKS AND VCO SHIELD.

This is the first stage of construction,
and as you can see, it involves only PCB
pins, links (note position of insulated
links} and VYCO shield.

1. First of all, we will start by mount-
ing the VCO shield. The four PCB pins
used in holding the shield together
should be inserted into the PCB holes
Page 18

from the copper side of the board. The
long side of the pins should be inserted
first (refer to Fig.1). This insures that the
collars of the pins do notsplay the sides
of the shield.

2. Supplied in your kit isa small piece
of thin PCB material. This shaould then
be cut into four equal lengths [approx-
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'STEP 1. PCB PINS, LINKS AND VCO SHIELD
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imately 26mm each) and soldered to the
 above pins, forming a shield for the VCO
(refer to Fig. 2.).

3. Insert and solder all PCB pins and
links as shown on layout. Use 25B&S S%DFF;ES:LE;D-
Tin/Cu wire supplied for all links except S EH]ﬁ' WARNING
those shown as insulated links (use
telephone wire). All components should be
4, Earth pin for @21 should be insert- - mounted as close to PCB as
ed from the copper side of the PCB and FlG.2 possible. Any excessive lead
soldered to the transistor case once the length will cause circuit to
transistor is fitied (please refer to Page . malfunction,
44),
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readout (ie, 14-.——MHz). In the photos.
this means that the transceiver is set for a
frequency of 145.49MHz

Standard controls for volume and
squelch require little comment as does
the signal strength-cum-power melLer.
The microphone socket is a standard

configuration allowing press-to-talk

operation.

In addition. there is a three-position
switch for simplex and plus or minus
600kHz transmitter offset for working
into repeaters and there 1s also an anti-
repeater button so that the transceiver

can be used to listen in on the repeater
reCeIving ireguency.

Finally, there is the SkHz offset swiich
which effectively doubles the number of
channels from 400 1o 800, albeit with
5kHz channel spacing.
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STEP 2. RESISTORS R1-R30

R1 a7 , 1K (brn-blk-red)

R2 B8 , 470R (yel-vio-brn)

R3 B9 , lﬁﬁ_r (brn~plk-red]

R4 A8 , 10K  (brn-blk-org) | |

R5 B8 , 10k (brn-blk-o0xqg)

R6 B6 , 33K (org-org-orqg)

R7 B5 , 4.7R (yel-vio-gld)

RO AT R (brn-blk-red) ™
[Re = 29 , ik (brn-blk-red) e

R1YW Al2, 33K (org-org-orqg) I5

R11 Al2, 3.3k (org-org-red)

R12 L6 , 10Uk (brn-blk-org) '

RI3 L6 , 1.5k (brn-grn-red)

R14 M6 , 470R (yel-vio-brn) |

R15 K6 , 47R (yel-vio-blk) '

R16 L7 , 10OR (brn-blk-brn) |

R17 M8 , 18R  (brn-blk-blk)

R18 K18, 1lB8R (brn-blk-brn)

RIS B, léE (brn—gfkmorgr-

R20 G8 , 470R (yel-vio-brn) J_'

R2L J9 , 106R (brn-blk-brn)

R22 K14, 156R (brn-grn-brn) =

RZ2I3. SUNSI, BEH_ (gry-red-orqg) 1

R24 L10G, 100K (brn-blk-yel)

RZ25 M1, 15K {Ern—grn-red} 1

R26 M12, 5.2K (red-red-red) 1]

R27 L2 ,. 220K Ered—red—yel} I

R28 L11, 2.2K (red-red-red) =11

R29 M11l, 47K (yel-vio-orgq)

Riﬁ DEEL 1K __(brn-blk—red]

WARNING

All

components should be

mounted as close to PCB as

possible. Any excessive lead
length will cause circuit to
malfunction.




STEP 2. RESISTORS R1-R30
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STEP 3. RESISTORS R31-R60

R31 N1l1, 2768k (red-vio-yel)

R32 01k; 15K (brn-grn-org)

R33 N12, 16K (brn-blk-org) 1

R34 0ill-, 15K (brn-grn-red)

| rR35 Plé, 4.7K (yel-vio-red) 1

R36 M13, 33K {Drguarg—mrg} ¥

R37 P18, 476BR (yel-vio-brn)

R38 M12, 22K (red-red-org) |
*| R39 ---, 5K/10K Mini Pot(VR39) | |
*| R4 ---, 5K/10K Mini Pot(VR4G) | |

R41 018, 120K (brn-red-yal) hl

R42 P19, 220K (red-red-yel)

I R43 0208, 220R (red-red-brn)

R44 N19, 5.6K (grn-blu-red) W

| R4S OlS,IE?K1 (yel-vio-org)

R46  N19, 18R (brn-gry-blk) 1]

R47 M18, 2.2R (red-red-gld)

R48 N19, 2.2R (red-red- gld}

R49 M20, 220R (red- red- brn] 3l

R50 N16, 100K (brn-blk-yel) |

RS1 N15, 82K  (gry-red-org)

RS2 N15, 5.6K (grn-blu-red) _I:

R53 M15, 560R (grn-blu-brn)

. R54 15?5, 22K (red-red-org)
._HSS RS, 39%1-_Earg—wht*crg} 5%

R56 017, 15K  (brn-grn-org) 7

[ R57 P16, 166K (brn-blk-yel) P
R58 015, 56K  (grn-blu-org) |
R59 014, 56K {grn:glu—org) E]l

"R60 N14, 470R [yemﬁ_'

& —

% R39 and R40 are minipots and are located
on the front panel.

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead

length will cause circuit to
malfunction.
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STEP 4. RESISTORS R61-R90

g 95

] 05 8

(brn-grn-red)

R61 Ml4, 10K Trimpot (VR61) j}
Ro2 Kl4, 15K (brn-grn-orgqg)
R63 JEl PRt (brn-blk-red)
R64 I1ll1, 47K (yel-vio-o0rg)
R65 H1l, 4.7K (yel-vio-red)
Ré6 T13, 47K (yel-vio-org)
R67 Ll5, 560R (grn-blu-brn)
R68 M16, 10K Trimpot (VR68)
R69 H1l4, 15k (brn-grn-orqg)
Ry THILRY 23K (crg-org-red)
Ri7ls Eil@, Ak (brn-blk-red)
R72 H9 , 47R  (yel-vio-blk) |
. R75 Gl@, 1.8K (brn-gry-red)
R74 G9 , 10K {;;Enblk—urg} ]
_?55 F10, 47K (yvel-vio-o0rg) ]
Ri6 DEl0. 0. yel-vio-ozg) |
R77 Eg_, 220R (red-red-brn)
R78 F10, 1K (brn-blk-red) |
R79 El12, 336R (org-org-brn)
R80 H13, 47K (yel-vio-org) =
R81L Gl3, 47K  (yel-vio-org) i
R82 Gl2, 1K (brn-blk-red)
R83 Gl2, 220R (red-red-brn) =]
R84 Gl4, 150R (brn-grn-brn)
R85 H12, 1K (brn-bplk-red)
R86 H12, 10K  (bro-blk-org) |
]l I Lt e Fbrn—red-red)
K18, 568R (grn-blu-brn)
J18, 16K (brn-blk-org) | |

WARBNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to

malfunction.




STEP 4. RESISTORS R61-R90
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STEP 5. RESISTORS R91-R120

* Note. Do not insert R117 until FL3 has
been soldered into the board (refer Page

52,

Page 26

WABNING

All components should be
mounted as close to PCB as

possible. Any excessive lead
length will cause circuit to
malfunction.

R91 Jl15, 16K (brn-blk-org)
R92 E9 , 4.7K (yel-vio-red) ‘
RO3 @l l.Zg_ {bfn—red—reﬂ]
R94 D9 , 166R (brn-blk-brn)
R85 Cl@, 186R (brn-blk-brn)
R96 DO , 158R (brn-grn-brn) | |
RO B8 . 202K (red-red~red)
ROB By ., L:5K (brn-grn-red)
RUYG=SE o= I5R (brn-grn-blk)
R16@® D7 , 2.2K (red-red-red) | |
R1G1 Ce , 270R (red-vio-brn)
R12 E7 , 1R  (brn-blk-blk) |
R163 D5 , 226R (red-red-brn) 43
RAGA (€S- , LOGR (brn-blk-blk)

| R165 F5 , 47R  (yel-vio-blk)
R106 15 , 47R  (yel-vio-blk)
R1G7 Pl4, 826R (gry-red-brn)
R1G8 01 , 4.7K {yelrfin—red)
R1G9 P2 , 15K (brn-grn-org)
R116 K14, 1.2K (brn-red-red)
R111 K11, 100K (brn-blk-yel)
Rlli—EIZ, 15K (hrn—grn—G}gT =
R332, 47K (yel-vio-org) =]
R1LA 513, 1K (brn-blk-red) |
R115 K13, 10G6GR (brn-blk-brn)
R116 Al5, 2.2K (red-red-red) |
R117 B15, 2.2K (red-red-red) | |
R118 C16, 4.7K (yel-vio-red) 1
R119 Al8, 2.2K (red-red-red) i
R120 Alén_g.EH ~ (red-red-red) I |



STEP 5. RESISTORS R91-R120
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STEP 6. RESISTORS R121-R150

R121 Cl4, 2.2K (red-red-red) J:
R122 D16, 4.7K (yel-vio-red)
I R123 E15, 1.2K (brn-red-red)
R124 D14, 22R (red-red-blk)
R125 D15, 6.8K (blu-gry-red)
R126 D13, 2.2K (red-red-red)
R127 E14, 150K (brn-grn-yel)
R128 Gl4, 1.5K (brn-grn-red)
R129 H15, 220K (red-red-yel)
R13G G15, l1.5K (brn-grn-red)
R131 Il5, 220K (red-red-yel)
R132 H16, 470R (yel-vio-brn)
R133 H15, 4706R (yel-vio-brn)
R134 J15, 1K (brn-blk-red)
T_RIBB E15, 56K (grn-blu-o0xqg)
| R136 E16, 56K  (grn-blu-org)
R137 BEl6, 56K Egrn:;Euaurg}
RL38 D16, 56K  (grn-blu-org)
R139 D16, 56K (grn-blu-orqg)
R14¢ E18, 56K (grn-blu-orqg)
R141 Gl6, 56K  (grn-blu-org) |
R142 élﬂ,_ggk (grn-blu-orq)
R143 G18, 56K (grn-blu-orqg)
R144 L16, 33K (org-org-org)
| R145 K16, 33K  (org-org-org)
R146 H1@, 4.7K (yel-vio-red)
R147 E106, 10QR (brn-blk-brn)
R148 K10, 10R  (brn-blk-blk)
R149 K17, 3.3K (org-org-red)
R150 020, 2.2K (red-red-red)

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to

malfunction.
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SPECIFICATIONS

GENERAL

Frequency Coverage.

Channel Spacing. . . . . _ .

Number of Channels. . . . . .
~within =10ppm from O to 60°C

Frequency Stability . - . . - .

Modulatien. ... .. - - . ...

Temperature Range. ... ..
two minutes transmit, two minutes receive

12 to 15V DC; test voltage 13.8V DC

Duty Cycle . .

Supply Voltage _- _- ._ .- .- %

Polarity . - v == i

Gurrent Drain. .. ... cowee

Protection .= «: == Sea——r

TRANSMITTER

Power Qutput . .. _ . . . _
Maximum Deviation. . . _ - . .

Bistorbon. - ... =L - o
Spurious Emissions . . .

HarmoniesSi=. == — 3= e
_5mV RMS

Microphone Sensitivity . . .

RECEIVER

Sensitivity . . . . ... ..

SelectuiltVe:. - . .5 =5a o
Audio” pOWEE, . . - . o7& o
Frequency response . . . . . .

144 to 148MHz (see text)

_10kHz; with 5kHz offset

400 @ 10kHz; 800 @ 5kHz (see texi)

Frequency Modulation
from 5 to 50°C

negative chassis

Receive: muted, 110mA; unmuied, 300mA

Transmit: 1.9A at 10W; 2.5A at 15W

(a) 3A in-line fuse

(b) diode reverse polarity protection (D1)

(c) RF power amplifier can withstand up to
5:1 VSWR and open or short-circuit
conditions for at least tiwo minutes

(d) audio power amplifier can withstand
open circuit coniinuously and momentary
short circuits

10 watis nominal; 15 watts maximum
limited to 5kHz under normal operation; up
to 10kHz with overdrive

less than 10% at 3kHz deviation

- _less than 60dB with respect to carrier

less than 60dB

0.5V into 500 for 12dB SINAD; typically
0.4pV

better than 60dB at £ 25kHz

1W at 1% THD into 8{2

6dB/octave rolloff above 1kHz

Dear Customer,

We are pleased that this company is the first Australian company to
release a kit as sophisticated and as functional as the Commander VHF
Transceiver kit. It is bound fo bring great satisfaction to you in

constructing it.

We would also like to give a word of warning. This kit is complex, and
so we feel that it should not be undertaken by anyone who does not have
considerable experience in constructing RF equipment. Most 'Amateurs’
will have the skills necessary to complete this project without great
difficulty, but for the inexperienced may we suggest you gain qualified
assistance or else return the kit to us in its original packing for a full

refund.

Thanking you,
Dick Smith and Staff

Page.
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STEP 7. CAPACITORS C1-C30

Gl E3 5 BRS04 7aE (ceramic)
&2 Cl , @.047uF —-(ceramic}
' C3 B5 , 470uF 16V (electro)
C4 Bt @l aE (cé}amicj
C5 B7 . A.7ufF 25V (ftantalum)
4 Cé E6Re fEhF 25V (tantalum) B
1E? Bl@g, @G.01luF (ceramic) il
| c8 Bll, 4.7uF 25V (tantalum)
rE@ Bll, @.61luF (ceramic)
Cl@ A6 , G.001luF (ceramic)
ClEle M6, 47 0pE (ceramic)
-C12 M6 , @.001uF (ceramic) =
Gl3 K6 , 12pF (ceramic)
| ci4 K7 , @.01luF (ceramic) h:
cl5: M7 o godlaE (ceramic)
(C16 16 , 1pF “(ceramic) | |
rEl? _TG.: 12pF (ceramic)
cl8 M8 , @.0luF  (ceramic)
|c19 W6 , 1pF (ceramic)
G20 " 1H6 o, 1¢pE (ceramic)
S22 T8 S i D aE (ceramic)
228 g8 | E.@lu% (ceramic)
C23F MK ﬁ.ﬁqu (ceramic) |
Cc24 -- , Not Allocated
[c25 Llg, 0.1uF (ceramic)
CZg. M13, @.l1luF (greencap)
C27s " M9 +,. 56pE (ceramic)
C28 Lia, 82pF {Eeramic}
C29 09 , 10uF 25V (tantalum)
C34 (ceramic)

L12, @.01luF

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.




STEP 7. CAPACITORS C1-C30

:§ &




Page 32

STEP 8. CAPACITORS C31-C60

&30 Ol GlaE (greencap) __J
@32 - 0LL., '@, B0l (greencap)
c33 011, 0.0@1uF  (greencap)
c34 012, 0.91uFE - (greencap)
G35 Nil2, dubh 25y (tantalum)
C36 Mll, @G.847uF (greencap)
c37 Mll, 10pF (ceramic)
cC38 Ll1l2, @.647uF (greencap)
C39 M9 , 0.luF (greencap)
c4¢ N9 , @.LuF (ceramic)
c4l P19, 0.22uF 25V (tantalum) ]
@427 Ml R LuE (ceramic)
c43 019, 1l@uF 25V (tantalum)
Ci4 018, 0.1luF (greencap)
-C45 019, @.01luF (greencap) e
h C4d6 Lilﬂ 47@qF EGV TglectrDT__ 1
c47 M19, 220uF 16V (electro)
C48 N17, 0.661uF  (ceramic) |
C49 N17, 0.22uF 35V(tantalum)
CSd _ETI, @.001uF (ceramic) '__
| ¢51 P15, 1BuF 25V (tantalum) 1_4
C52 016, 22ufF 16V (tantalum)
:: cC53 016, H.lu; (ceramic) :
_ C54 014, @0.0022uF (ceramlc)
c55 M15, 27@pFE (ceramic) ]
c56 Il13, @0.0@0LuF (ceramic) .
C57 Il12, @0.@0@22uF (ceramic)
c58 111, 18pF (ceramic)NPO
_-_{359 H1l, G.01uF (ceramic) |
C%ﬁ Ild: lqE_ESV {tantéluﬁ? [::

——————

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.
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STEP 8. CAPACITORS C31-C60
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STEP 9. CAPACITORS C61-C90

¢6l 9 , 47aE 16V (electro)
C62 G99 , @G.01lub (ceramic)

C63 HY9 , 0.0047uF (ceramic)

ced 118, 5.6pF {ceramic}mpgi_;
C65 HlB, 4:7pE (ceramic) NPO
C66 H1B, 3.3pF (ceramic) NPO
C67 G9 , 68pF (ceramic) [}
68 HI1O, 12pF (ceramic) NPO

| c69 Gl11, 0.01luF (ceramic)

| c70 G13, 6.0luF (ceramic) f

F c71l Fl10, 0.01luaF (ceramic)
c72 El@, @G.@luF (ceramic)

. (@A e o L s sl R W D (ceramic)

. C74 -EIE, 15pF Eceramic] F
€75 F12,“1pE (ceramic) |

G716 N IBlESsR P (ceramic)
c77 Fl2, ¢0.0@22uF (ceramic)

Page 34

Cc78 H13, 0.01luF (ceramic)
r 79  Pld, 3.35DF (ceramic) |
€88 K8 , @.0luF (ceramic)
C81L D9 , 0.0luF (ceramic) |
C82 B10, 0.GluF (ceramic) |
: C83 Cl0, 4.7pE (ceramic)
€84 D9 , 15DFE (ceramic)
C85 EB8 , 47uF 16V (electro)
C86 D9 , 68pF (ceramic) =
c87 E8 , 18pF (ceramic) *

&3
C8

G.@01luF

(ceramic)

U.01uF

Cou

— = 1 T ——

B8

r

A T 25Y

(ceramic) '
(tantalum)

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.
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STEP 10. CAPACITORS C391-C120

C9l. 6 8 S d (ceramic)

€92 - Ch 5 Hadlud (ceramic)

€93 B 5 18pE (ceramic)

CY4 E7 , 0.0647uF (ceramic) 7
cC95 D7 , @8.801uF (ceramic)

C96 D4 , 9.66luF  (ceramic) | |
CS7 D4 , U.@01luF (ceramic)

C98 ES , 82pF (ceramic)

C99 IBD5. ., 47 pE (ceramic)

Clog E4 , 39pF (ceramic)

Cl@l F4 , ATDF (ceramic) '
Cle2 F5 , 47pF (ceramic)

C103 H2 , 150pF (ceramic) |
Clg4 G2 , 6.@0luF  (ceramic) ‘

' C165 G2 , 47uF 16V (electro) ]
Cfﬁﬁ H3l ., BoZ2pE [cerami;T-
Cl@d7 H4 , 22pF (ceramic)

Cl@8 G3 , EZPEI (ceramicf
Cl@g9 I3 , 22pF {ceram?gj
¢l1ly. T4 , 22pF _—‘[ceréa;é)
Clll J4 , A7pF (ceramic) =
cfiz J4 . ATpE (ceramic) [
Cll3 M1 , 476uF 16V (electro)
Cll4 M2 , 0.861uF  (ceramic) |
Cl15 M2 , 6.401uF (ceramic) | |
ClLl6e M3 ,; 27pF (ceramic)
C117 M4 , 15pF (ceramic) =
Cll8 M4 :.BQPF (ceramic)

_Cl-l‘j} NiSi=s 22p.E' (ceramic}—

Cl26 N3 , 27pF [cefgaic} 7

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to

malfunction.
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STEP 11. CAPACITORS C121-C150

€121 N4 , 33pE (ceramic)
Ccl22 P8 , 0.01luRF (ceramic)
E123: 1060 =22 5E (ceramic)
G240 . 4YBE (ceramic)
Cl25 06 , 0.0047uF (ceramilc)
¢l26 P6 , B.@@1LuF (ceramic)
cl27 P4 , 15pF (ceramic)
2128 P4 . 12pF (ceramic)
1 G129 B4: ; 1S5pPE (ceramic)
Cl30 P3 , 4.7pF (ceramic)
c131 03 , 12pF (ceramic) =
@IS @3 8 2P (ceramic)
G133 Nl ., 4.7pF (ceramic)
_E134 Pi-, G.0801uF (ceramic) =5
| c135 B16, 0.061uF  (ceramic) | |
. Ccl36 Aal9, 68pF {ceramic}upq¢__
G137 BlS '56DE (ceramic) NPO
Cl38 Al8, (.@luF (ceramlc)
r Cc139 alé, @.@1luF (ceramic)
€140 E1L7, @ d1luE (ceramic)

| Cl4l C1l5, 0.9047uF

(ceramic)

_ Cl42 Dl5, 27pF (ceramic) NPO
Cl43 D15, 47pF (ceramic) NPO
Cl44 514, 15pF (ceramic)

[ c145 D14, 6.0luF (ceramic)
Cl46 H15, 180pF (ceramic)

| Cl47 Fl4, 180pF -_Tceramic}

. Cl48 F15, @.047ufF (ceramic) -
C149 H15, 0.@47uF  (ceramic)
5% TS5~ @edilagkE (ceramic)

WARNING

All components should be
mounted as close to PCB as

possible. Any excessive lead

length will cause circuit to
malfunction.
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A GENERAL GUIDE TO KIT CONSTRUCTION

FOLLOW THE MANUAL

Read each step completely — before
starting. Make sure you understand
everything that's involved.

TAKE YOUR TIME
Allow yourself plenty of time to build
the kit. Set aside an area where you
can work undisturbed, and can leave
the kit between sessions.

CHECK YOUR WORK

Refer frequently to the kit's instruc-
tion manual, check each step as it is
completed.

SOLDERING

Poor soldering is the major cause of
kits not working. This is simply be-
cause mosit people do not take the
time to learn how to solder properly
and practise it.

THE IRON

The soldering iron used should be
suited to electronic work. A wattage
of from 10 to 30 watts is ideal, with
a tip size from 1.5 to 4mm across. A
chisel shape is usually best.

The tip should be kept clean at all
times. The best way is to keep a damp
sponge or cloth handy and wipe the
iron on it occasionally. |f the tip is pit-
ted it will have to be reshaped by filing
(except iron plated tips which must
not be filed),

THE SOLDER

The best solder for general electro-
nics use is 60/40 multicore (60% tin/
40% lead with inbuilt resin flux). SAV-
BIT is a variation of this type with 2%
copper added to improve tip life. ‘Acid
core’ solders must not be used.
METHOD

The joint must be clean and free
from tarnish, lacquers etc. for the sol-
der to adhere properly. |f necessary,
use sandpaper or a fine file to clean the
joint.

Make a good mechanical connection:
bend leads of components mounted on
printed circuit boards at 45° once in-
serted; and on wires connecting to
switches, terminals ete. at 90°.

Hold the iron as you haold a pencil
and apply it to the joint before the sol-
der to pre-heat the joint (about one
second for PC boards) then apply the
solder to the joint and the iron. The
solder will flow freely ‘when the joint
15 hot enough. Remove the iron and
and solder when the solder has flow-
ed acrossihe whole joint. If the solder
forms a ball the joint needs more heat.

Don‘t move anything while the sol-
der 15 cooling. i you do, re-heat and
add a little more solder to ensure a
glean joint.

Page &

The connection should be shiny and
the solder should flow smoothly into
it. If it looks cracked or frosty, the
joint is dry and must be re-done.

IT you've never used an iron before,
do some practise runs first. Get the
fee] of the splder flow. and v/hen to
apply and remove the solder and the
lron.

When soldering semiconductors and
other sensitive components it 15 a good
idea to hold the lead with pliers or a
heatsink clip to prevent damage by
overheaiing. This isn’t necessary once

tast and relrably.

When it 1s cool, inspect each joint
carefully; look for solder ‘bridges” shor-
ting across PC 1iracks, pinholes and

cracks in the joinis.

vou can solder

COMPONENT IDENTIFICATION

One of the biggest problems for the
beginning constructor is identifying
the components correctly. The main
trap 15 in the maze of numbers put on
components by manufacturers. There
will normally be a drawing of the parts
in the kit manual, but identifying num-
bers may not be easy to find on the
components themselves. As an exam-
ple, what's described as a ‘741" |C may
be marked LM741CN, N&6741T, 741TC,
MC1741CP1 or SN52741N. Confusing,
isn‘t it? Notice though, that there is a
‘741" somewhere in all the numbers.
The other numbers and letters indicate
the manufacturer, and various batch
and variety codes of the particular
manufacturer. All these may be ig
nored as any of these 1Cs would work
equally well in a circuit.

We will now go through the cormmon
components in our kits.

RESISTORS

So called because they ‘resist’ the
flow of current. They are normally
in the form of small cylinders about
10mm long. Some high wattage types
are rectangular, "

Resistance is measured in ohms,
abbreviated to () or R. Thousands are
indicated by k', millions by 'M'. Thus
a 12k resistor has a resistance of
12 000 ohms.

This value is marked on the resistors
using a colour code. The body has

(normally) four stripes. The Tirst three
indicate the resistance, the last the tol-

erance - how much the resistor may
vary from its quoted resistance. The
last band need not concern us as it is
normally gold (5%) in our kits, which
is accurate for most uses. To read the
colour code, start with the band clos-
est to the end. The first two are the
significant figures, and the third is the
number of zeroes following. The chart
below shows the value of the different
colours,

—_—
COLOWRA TENS UNITS MULTIPLIER TOLERAMCE
BLACK o u} 1 20%, [n)
BROWWN 1 1 10 14 {F})
RED 2 . 100 225 (6]
ORAMNGE 3 3 1000 =
YELLOW 4 4 10000 =
GREEM 5 5 100000 —
BLUE B & 1000000 ==
VIOLET 7 T i =
GREY , B B - —
WHITE 9 g = —_
GOLD - - o1 55 1)
SILVER - - o001 10% (K]




STEP 12. CAPACITORS C151-C174

¢l51 Ile, @.0luF (ceramic)
[ cis52 F15, 0.047aF _ (ceramic) |
. Cl53 H12, @.922uF (greencap)
C154 ---, Not Allocated 7
Cl55 J17, @.047uF (cerarni-::}___i
C156 H12, 3.3uF 25V (tantalum)
€157 Tl7, 1uE 25V ?tantalgm} I__
C158 J18, @.@47uF (ceramic)
2159 J19, 0.6047uaF (ceramic)
Cl6@d@ J2¢, 33pF (ceramic)
Clel K2¥, 56pF (ceramic)
gle2 Kll, 22@¢pF (ceramic)
€163 J12, 5.6DF (ceramic) ]
Cled4 Kl2, 0G.047ufF (greencap)
C165 Jl13, 0.0661uF  (ceramic) | |
C166 K13, l@uF 25V (tantalum) ]
¢le7 JLl4, 1lupE 25V (tantalum)
| c168 L19, 100uF 16V (electro)
#| C169 0l , See Text *
Cl7@ ﬁlB, U.047uF (ceramic)
@IVAL EdNG . @ IR (ceramic)
| c172 J11, @.01uF (ceramic)
Cl73 E1ll, @.@1luF (ceramic)
&lL74d L29, JT5pFE (ceramic)
% | CL75 "L20, 15pk _Lééramicf 1|
o o st e .
tor TanEetns Wesitation’ Burt.2. for ial .
adjustment. e

# % Refer to Page 59, ‘Back panel wiring layout’
for capacitor location.

WARNING

Page 40

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.




STEP 12. CAPACITORS C151-C174
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STEP 13. DIODES D1-D33

DI B4 , INAGG2 (diode) J_]
D2 AB , 5.6V 400mW (zener)
| o3 a9 , 1no12 (dicde)— ||
D4 Bl2, IN914 _ “(diode)
05 = B7 , TNO1A (diode) | |
D6 N13, 5.6V 400mw (zener)
D7 Pl@, IN914 (diode)
D8 N19, IN914 (diode)
D9 016, IN9L4 (diode) | |
D16 P16, IN914 (diode)
Dll Tll, BBI22 (atoas)y |
D12 Gl@, BBR122 (diode) J I
D13 07 , BA243/244/282(diode) [ |
D14 Pl , OA95/1N60 (diode)
D15 K15, IN914 (diode)
[ b6 K16, IN914 ~ (diode)
D17 J16, IN914 (diode)
D18 K15, IN914 (diode)
D19 LS IN9T4 : _(diode)
[ D20 K15, IN91A4 (diode)
D21 H13, IN914 (diode)
D22 _E15, BA243/244/282(diD5%)
D23 B15, BA243/244/282(diode) =
D24 B17, BA243/244/282(diode)
D25 B17, BA243/244/282(diode) -H__;
D26 G115, 5.6V 4@0mwW (Zener)
D27 EL17, IN914 (diode)
D28 ---, NOT ALLOCATED
D29 F1l7, IN914 (diode)
D30 ---, NOT ALLOCATED
D31 J13, INOLA (diode)
D32 113, GA95/1N60 (diode)
D33 J13, @A95/1N60 (diode) [ |

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.




10
11
12
13
14
15

16

19

20

STEP 13. DIODES D1- D33
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STEP 14. TRANSISTORS Q1-Q30

(transistor)

=

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

¥
|

(transistor)
(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

(transistor)

0l A7 , BDl4@
02 A8 , BCSAT
* B6 , BC327
% Al@, -B_CE.B? T
Blf, BC557
965 L6, BBY9G | -
Q7 Gg_l 3SK40/MFEL3]l (transistor)
BC548
N18, BCEEE_
*| gl1 N18, BC337
*¥| 012 N2@, BC327
N1l6, BC548 T
N15, BC548
N1l4, BC558
H10, 2SK125 (t
017 Flgr 3SK4G/MFEL13]1l (transistor)
Ql8 D10, 2SClée74
| Qi9 D8 , 2N3948
' Q2@ E6 , 2N3948
wx| 021 G4 , MRF629
***m ; 2N5590
| Q23 K15, BC548
Q24 Kl6, BC548
- 025 Gl3, 3SK40/MFE131l (transistor)
Q26 DlS, 2S5C1674
Q27 Fl4, 28Cl674
@28- SHilG éCSéB
@29 T15, BE548
@308 - SEL T 5= BES4T

(transistor)

* Note that pin orientations of BC640/
BC639 and BC327/BC337 respectively,
are different. Please refer to Page 12
Transistor Pinouts’ for correct pin orient-
ation.

L

solder to transistor case

=l

*% 027 should have an earth pin soldered
to its case (please refar to neighbouring
diagram).

solder to PCE s
track and cut i

off axcass
pin length

s *Ffease do not insert as yet (see text
on Page 54 for installing Q22).

Page 44

i

g ‘ PCB (component side)

—

o

DIAGRAM SHOWING PIN

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.
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STEP 15. INDUCTORS L1-L30

o e

L1 B2 , Power Choke
L2_ N6 .Ean 1MS YEE
‘LB 36 , Can 10GPOUAS
L4 I6 , Can l0GPO®G4S
IEe™ lee , Can 10OGP@@4S &
L6 J8 , Can 1OMAGLS5S
L7 L13, Can 455KHZ (wht/blk/yel) [
#|L8 19 , Red Plastic Coil [
.9 DA RIE C;n 10GPUW4 S = |
L180 C9 , Can 1@GP0@AS '
|11 <8 , Red Plastic Coil
L2 F13, Choke 2.5mH -
k| L13 GlBT-Air é;II 4T 25B&S En/Cu
L14 Al7, 1.5uH (wht&blk Plastic Co1ll)
L15 éIE: 1.5uH f;%t&hik Plastic Coil)
116 Cl7, l.5ul (whtablk Plastic Coil) |
L17 €18, 1.5uH (whtablk Plastic Coil)
L18 E14, 10GPUG4S
L1929 G115, Choke 1QuH
[ |L20 D5 , air coil 2.5T 18B&S En/Cu
L2l ES , Hair Pin Link 25B&S" TinyECu
L22 F4 , Air Coil 1T 18B&S En/Cu
L2380 H3' , Alr Ecil L.5T lL8R&SSEn/Eu
L24 T4 , Hair Pin Link 18B&S En/Cu
*xkd |L25 M3 , Ailr CD;I 1TE;_IEE&S En/Cu
L26- Mdoo s AYY \Coislk LT "18B&S En/au ™
L27 04-, Ezr Coil 2.5T 18B&S En/Cu
281 (07 1 Bir Codll 2.57 18B&S E;;Cu
29 @3, AlrCodll. 2,57 18B&S En/Cu
3G N2 , Air Coil 2.5T 18B&S En/Cu
x*%%| 31 N2 , Air Coil 2T 25B&S En/Cu

"Please note thaton L8 and L11, the dark side
of the coil is the long side.

“*Please refer to Page 13 for winding detaiis of
Coils L13 and L20 through to L30.

***Please refer to page 59 for mounting details.
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LONG SIDE

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.
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STEP 16. INTEGRATED CIRCUITS IC1-ICG7

IC1 N1G, MC3357
IC2 Fl6, 4560B/14560BC
| 1c3 F19, 4560B/14568BC
IC4 H17, 9122

IC5 J18, 50681

IC6 Jl9, 5382
Sy Jl2. S59Z2H2

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction.
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STEP 16. INTEGRATED CIRCUITS IC1-IC7




POTENTIOMETERS

Potentiometers are variable resistors.
There are two main types in kits: nor-
mal potentiometers {often called pots |
which are used as front panel controls
for volume, speed or whatever; and
‘trimpots’ which are smaller devices
mounted on the circuit board. These

are used for initial adjustment of fre-

quencies, levels etc. and are not nor-
mally adjusted once set.

CAPACITORS

Capacitors siore a charge. [hey
come in an enarmous range of sizes
and types with the most confusing
identification of all the components

The'most common types are mylar
(greencaps), ceramic, electrolytic and
tantalum. Some kits also use polysty-
rene and polyester. Electrelytic and
tantalum . capacitors are ‘polarised’,
that is, have a positive and negative

end which must be installed in the
correct direction for the ecircuit to
wiark.

Capacitance 15 measured in Farads.
This i1s too large a unit for most USES
so various fractions are used: micro-
Farad (uF)- a milliontn of a Farad;
nanoFarad (nF)- a thousandth of a
microFarad; picoFarad (pF)- a thous-
andth of a nanoFarad. So 0.01uF=
10nF = 10 000pF.

Capacitors are marked in all these
units - often without indicating which
onel Electrolytics and some tantalum
capacitors are marked in uF with the
working voltage; ceramics Iin pF and
mylar in pF ar uF.

Many ceramic and mylar capac-
itors are marked using the |EC capac-
itor code, a system’ of three numbers
anc a letter giving the value and toler-
ance of a capacitor. The first two num-
bers are the significant figures, and
the third the number of zerces fol-
lowing (value in picoFarads). The let-
ter indicates the tolerance - M = 20%;
K = 10%: J = 5%. So a 123K is a
12 000pFlor 12nF or O.012uUF 10%
capacitor,

ELECTROLYTIC

Note arrow pointing
IO neganve

_,4_3 "I].lu: Ig?ﬂﬁ %
FOLYSTYRENE
CERAMIC
ﬁ é ID_-'J:J'?
TANTALUM MY LAR POLYESTER

Some of the larger value greencaps
are marked in uF {usually 0.1uF and
larger). Smaller ceramiecs are usually
marked in pF. This is why many con-
structors find capacitors confusing!

One more method is used to iden-
tify capacitors. Some polyester and
tantalum capacitors are marked with

CATHODE

Light emitting diodes {LEDs) are a

special type of diode which lights up

red, green or vellow when voltage is
applied. These are also polarised, and
must be fed the correct voltage, with
an appropriate resistor to limit the

current.

POWER DIODE ANODE

a colour code similar to resistors.
Salid Tariralum
afeciroly e +
r'a'.a-'n w10
FaaTTi e T E
Fli1 lilm Yorener
10 i
: 1
Lo vy Vigurn=s modngm mr pFe o Werp
| ] 1
BLACEK 0 0 1 =l =
BB O i 1 1 1 ]
RED 4 4 100 [ 250 | 4
| OpAanGE | 3 3 ik el d
veLLow [ 4 ] 4 10k | 500
CRAEEM e o 00w
ElIE Bl £ [T, AR P i
Wit ET 7 i 107
GREY B B ool 10-
WHITF g 9 0 yg!

CAPACITOR COLOUR CODE

DIODES

Diodes-are used to convert AC cur-
rent to DC (rectify), or to detect sig-
nals. Most are in the farm of a black
or clear cylinder 3 - 10mm long. Di-
odes are also polarised, with a cathode
end (k), and an anode (a) end. The
cathode s marked with-a black or sil-
ver stripe, or in some small signal di-
odes, @ white end. Always check that
they are installed the right way round.

—{

SIGNAL DIODE

CATHODE
L=
CATHOD ZENER DIODE
< =1

e FOEIToy |

TRANSISTORS

Transistors are the heart of most sol-
id state equipment. They are used to
amplify and switch signals. Transistors
generally have three leads called emit-
tei (e}, base (b) and collector (¢) and
come in a wide variety of different
cases. Always check that the leads are
installed in the correct positions - two
transistors may look the same, they
may even work the same, but,their
leads could be differently oriented.
The number of a transistor is norm-
ally printed on the case. Any other
numbers or letters are manufacturers’
codes and may be ignored. Typical
transistors are illustrated alongside.

ALWAYS FOLLOW THE PIN CONNECTIONE
ON THE CIRCUIT DIAGRAMS CAREFLLLY

INTEGRATED CIRCUITS { IC.)

Integrated circuits are just what
their name indicates: a complete cir-
cuit in a single package. They perform
a wide variety of functions - amplify-
ing, timing, switching, counting - the
list is.encarmous. They are usually pack-
aged in a dual-in-line (DIL) package
with from eight to forty pins.
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STEP 17. RF CHOKES RFC1-RFC6

RFCl ---, Not Allocated

RFC2 C7 , Ferrite Bead/2T

RFC3 F2 , 6 Hole Ferrite Bead

e
+| REC4 P8 , Layer Choke 5uH (L2@8)
RFC5 F3 , Layer Cnoke .22uH(L209) |

[ RFC6 I3 , Layer Choke .22UuH(L209)

*  Please note that this choke can be suppfied
aither as a pre-wound fayer choke oras a 6 hole
ferrite bead. If a ferrite bead is supplied, please
refer to Page 13 for Winding Detaijls. (Winding
Details same as RFC3).

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead

length will cause circuit to
malfunction.
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'STEP 17. RF CHOKES RFC1-RFC6




STEP 18. CRYSTALS X1-X4 AND FILTERS FL1-FL3

X1 L9l 2450 Tl 55MHZ (xEtal)

x| X2 K20, 10.240 MHZ (xtal)
X3 Cl15, 47.861 MHZ (xtal)

L.

X4  Al5, 44.234 MHZ  (xtal)
FL1 J8 , 10.7 MHZ 2 Pole Filter|
FL2 ---, NOT ALLOCATED '
*%| FL3 L11, 455 KHZ Filter

* 1 you have been supplied with a
10.240MHz crystal in &8 grey case coded
‘HKD', then use an 82pF ceramic capacitor
in position CI160 instead of the 33pF

caramic as shown on the circuit diagram

and component layout. G 7 __ﬂ:/.
it

** Hole drilling an PCB for FL3 has been 1
made to accommaodate a number of filters,
theraefore not all holes are used. Also, the
accompanying diagram shows positioning
of R111 fi.e., above FL3). e i

WARNING

All components should be

mounted as close to PCB as
possible. Any excessive lead
length will cause circuit to
malfunction,
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' STEP 18. CRYSTALS X1-X4 AND FILTERS FL1-FL3
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LAYOUT SHOWING UNDERBOARD COMPONENT
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transistor fins (E,C,B,E) approximately 6mm from transistor  heatsinks have been secured to the back panel (see Page
body. - ' 56, Step D under ‘Assembly of Back Panel’).
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DC CHART (IC'S) SUPPLY @ 13.8V

TRANSISTOR AND IC VOLTAGES

DEVICE PIN VOLTAGE
L. 5.65V Qe 259V
dier: 513V 1@, 2.8V
. 3. 5.4V 10 219N
Icl 4. 5.68V 12 8nEasy
5. 1.82V L35 -
6. 1l.g2v 14,
7. 1.84y 15, =
B. 5.68V 167~ 2505V
T2 & IE3 8. G.00 Other pins depend
4564 16. 10.g6v upon program,
g LR 180, =
2.  3.87 1.1
%* i L2. Depends
Ic4 e 13. } upon
9122 2 Depends 14. Program
6. } Upon 155 i
e Program 15 ceest)
g3 17 . @.8v
9. l18. @.88Y
L. B8.28V 6. -
2. - e 0 BBV
e 261N B. 3.082V
4. 9.78BY 9. @.69v
Dis  9LTRN
Pt e 63y 6. 3.03V
2. 2,73V 70 3203V
3. 2.46V B. 3.08V
4. 3.83V 9. B6.8gv
Sle: 6. @IV
L. 2.01W 5. @.69V
2.  1@n63 6. l.3ev
592H2 3. @.8B2V T, =B 58N
4. ©.08V
DC CHART (TRANSISTORS) SUPPLY @13.8V
EMITTER/SOURCE BASE/GATE COLLECTOR/DRAIN GATE 2
DEVICE VOLTAGE VOLTAGE VOLTAGE VOLTAGE
Q1 B14@ 13.78 13.07 1@3.15
Q2 BCH47 4,44 5.04 1227578
Q3 BC327 13578 - -
L4 BC33/ 8.29 9:99 10.15
25 BC557 14 .15 9.50 10 .20
)] BE'Y 90U 0.38 Ll 8.90
Q7 MERL I (S)@.409 (G1)@.00 (D)9.04@ (G2)0.00
08 BC548 Y.y J.65 b
Q9 BC548 8.29 876 13.00
QL@ | BC558 1 .80 13.00¢ L350
gll | BC337 1620 7.8 R AT
QA2 S BES2Y J.14 655 g.00
Ql3 | BC548 U.00 g.57 1.3@
@l4 | BC548 U.65 1.30 2.50
015 | BC558 5.40 4. 77 B.00
QL6 [ 25K125 (S)3.20 (\G)0.60 (D)8.30
QL7 | MEELZ]L (551)15a 20 (G1) 3.00 (D)9.6@ (G2)4.75
Ql8 | 25Cle74 {edid g.94 9.80
QLY | 2N3948 d.66 1.40 13.060
Q20 | 2N3948 3.50 S8 12.00
21 | MRF629 b.99 = 13.40
Q22 | 2N5590 U.dd = 13.26
Q23 | BC548 8.65 0.22 ?.29
Q24 | BC548 g.00 b.00 Q.22
Q25T IMEE 11371 (S)08.50 (G1) .00 (D) 4,37 (G2)2.16
026 | 25Cl674 1263 Prmai D 5%:88
@27 1| 2EC o7 4 U.0d W.70 3.60
028 | BC548 B.009 @.65 1565
Q29 | BC548 2.28 e 5.00
Q30 | BCS547 8.98 9.66 D5lS
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ASSEMBLY OF FRONT AND BACK PANELS

ASSEMBLY OF FRONT PANEL

STEP A. First mount the two toggle
switches, the push-on switch, micro-
phone socket and pots to the front
panel.

STEPB. Once all the above have been
properly secured, slide the front panel
and the main PCB into the case. Align
the front panel so thatitsits at90°to the
main board.

Now solder the three PCB pins clo-
sest to the edge of the main board to the
front panel. It may be necessary to bend
these pins forward a little so that the
pins can be easily soldered to the front
panel.

The copper side of the main PCB can
be tack soldered to the front panel. This
should only be done when the unit has
been finished, tuned and tested, as it
will be very difficult to unsolder the front
panel to rectify a neighbouring fault.

STEP C. Now, you may proceed to
wire the items in Step A. to the main
PCB.

STEP D, Fit and glue the signal/power
meter into position, Do not wire as yet -
allow the glue to dry.

STEP E. Wire the thumbwheel
switches to the main PCB. Note that the
thumbwheel switches will have to be
separated to allow you to solder wires to

the inner pads. Figures 3 and 4 show
how these switches are separated.
STEP F, You will notice that every
individual thumbwheel will have its own
PCB. On each PCB, a connection code
(i.e.,, C, 1, 2, 4 and 8) will be found.

Solder a length of wire (approxi-
mately 70mm) to each copper pad loca-
tecdd nearest to the switch body - coded
C. 1, 2, 4 and 8 (see Fig.5).

As you will note in Fig.6, the thumb-
wheel PCB nearest to the edge of the
switch will only use two wires (i.e., to
pads 1 and 2). Pads 4 and 8 are not
used,

STEP G. Once all wires have been
soldered in place, clip the switches
together (back in their original state)
and check that you have 10 wires (ap-
proximately 70mm) coming from it.

STEP H. Note that the common pad
(coded ‘C’) of all three switches will
have to be linked together. Run a com-
mon link and then solder a length of wire

(approximately 70mm) to it. This will
then be terminated to the main PCB
together with the other 10 wires from
Step G.

STEP |. Wire-up the meterto the main
PCB .(Glue should be set, keeping the
meter into place).

STEP J. WIRING THE THUMB-
WHEEL SWITCHES TO THE MAIN PCB.
Take note that the switch is mounted
through the front of the panel. Insert all
switch wires through the front panel
slot and then solder to the correct
locations. Do not slide the switch
completely through the slot and clip
until all thumbwheel wires have been
terminated to the main board.
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5 THUMBWHEEL SWITCHES
CLIPPED TOGETHER

HUNDREDS  UN
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1
TENS
= 5 5
= =
F[G,E-_"Uuu'1
SEPARATING
SWITCHES
FIG.4 R bR
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ASSEMBLY OF BACK PANEL

STEP A. Secure cable grommet,
3.5mm DC socket and antenna output
socket to the back panel,

STEP B. Align and solder the back
panel to the main beard, In the same
mannner as explained in Step B of the
‘Assembly of Front Panel’.

STEP C. Mount the heatsinks to the
back panel as shown in Fig.7).

STEP D. Once the heatsinks have
been tightly secured, Q22 (2N5590)
transistor can be mounted to the heatsink
and then soldered to the copper side of
the main board (as shown in Fig.7).

Please note that silicon grease
should be used in the area where both
the heatsinks are secured together ancd
also beneath the alummnium extrusion
where Q22 touches the heatsink.

STEP E. Final wiring of speaker
socket, output socket, and power lead
may proceed.

OPERATION OF THUMBWHEEL

Because there is no mechanical stop
in the X1 MHz thumbwheel, the follow-
ing digits correspond to:

X1 MHz DISPLAY FREQUENCY
DIGIT
FIG.5 0 T44MHz
1 145MHz
2 146 M Hz
3 T47MHz
4 T44MHz
o {8 s
Display |5 147MHs
8 144MHz
UNITS  TENS  COMMON 9 T145MHz
T R o From the above, it can be seen that
\xs //// s the sequence of 144, 145, 146 and
1 " 147MHz is repeated no matter what
= jm digit is selected by the X1 MHz
: 23 thumbwheel. This is to ensure that any
=il 70 £DGE (ONLY transmission is within the 2 metre
2 WIRES USED) Amateur Band.
= I J =
SEEETE
MICROPHONE WIRING DETAILS
BACK PANEL [Front View of Microphone Plug)
REAR FIN / PCB
HEATSINK z
N - ALUMINIUM
N = ] 3 EXTRUSION
; [HEATSINK)
= =Y q@ O
——h QO
_- j_g J& MAIN PCB
= _":.n:' P UYL RN VR e
= lrrermee ",.tE'”I‘:IW
k \ TRANSISTOR Zrrreess black and braid (earth)
NOTE: 2 WASHERS | S o not used
PLACED BETWEEN ;e red
HEATS
FIG.7 MAIN égl.;;ﬂun




PART A. FRONT PANEL WIRING LAYOUT
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PART B. FRONT PANEL WIRING LAYOUT
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BACK PANEL WIRING LAYOUT

13.8V SUPPLY (NOMINAL)
+Ve —Ve

SOLDERTO
® PANEL (EARTH) OUTPUT SOCKET
¢ _~~,. C175

15
[ CAP

G

¥

L31 COIL [ 'SoLDER TO
2T \__{ EARTHON
~  SOCKET

KNOT POVER
L=~ _, TOSPEAKER™ | SLOTTOFIT
O + ALUMINIUM

LEAD SO T -
WILL NOT
ol { |
THROUGH RUBBER . XTRUSI
| crommer —% N %l | |SPEAKER EXTRUSION

GROMMET L— -. SOCKET

o

f ;,* _____

—

* Before terminating speaker to the speaker
‘socket, the speaker needs to be glued to the .
_bottomn of the case. Position the speaker over i

the small moulded grill on the case.
-



PARTS LIST

. Please check all the parts in this kit against the parts Card included with your kit. You can send the card directly
list. In the unlikely event of a part being missing or to the Kit Department at Head Office or drop it in at your
incorrectly supplied, you MUST use the Quality Control nearest Dick Smith store.
RESISTORS :
Ceramic o ETEEe LIV IO s = = R e Sl (1
Resistor 2.2 ohm 1/4W....cccce-- x 2 Ceramic @347 uf e e b A vt ' w25 Y
Resistor 4.7 ohm 1/4W..cceeesseeX 1 Ceramic . 1 e AR s X B
Resistor 10 BRI SANL o e s i e e a4 Electro 47uf 16V..iseansnanenie ceeX 3
Resistor 15 TR WA R A % 1 Electro 1E8GUE L6V e stmatismiabbisbien L
Resistor 18 B SNYENL e se s w s eiiaiLil Electro 22011 F: 16V hivrm abn oo et o i i ey o
Resistor 272 Dhm 1;4“_._.,_,,,_,3 i Electro 4?““f lﬁunn-t-iiii-!itlllx 3
Resistor 47 ol N AW IT o s s ivliites x 4 Tant Cap .22UF 25V. cceneo:n e nisiaintaisaite
Resistor 100 ohm 1/4W..cieecceneeX 7 Tant Cap 1luf 29V o o o sinis sie n St alut SRR
Resistor 150 ohm VLMWL G = sad sl o Tant Cap 3 AL 2 i e et PP RTINSy 4y r v |
Resistor 220 ahtl Y /AWic.sonaise vaX B Tant 'Cap 4.7uf 25V ... ceesvsosnuss g |
Resistor 270 ohm 1/4W..eeeeeeaseX 1 Tant Cap 10uf 16V.....c.cceseeeaeX 5
Resistor 330 ohm 1/4W..cececvosssX 1 Tant Cap 22uf 16V.....ccovveeessaX 1
Resistor 470 ohm 1/4W...cecsnceos x 7 x
Resistor 560 ohm 1/4W.ecccccncessX 3
Resistor 820 ohm 1/4W.....ccea0.X 1 TRANSISTORS
Resistor 1k OOl LN . e o e s oibia.n X =12 :
Resistor 1.2k ohm 1/4W.....sioesex 4 Jomtator nBstiunmmeseumarroneh 2
Registor 1.5k .0RM o)l 8% ae s o010 mmaiesXs 1 T BOS ?"““"""""‘" 8
Resistor 1.8k ohm 1/4W.....ccceoeX 1 Rean st 2levenisspnensesnsnaX 1
. aAnsistor Bc553ililiiiii-'iillllx 2
Registor 2.2k OBm  1/8W.. s sasesense x 11 = BD140
Ragistor 3.3k 0B 1/4W.ccssessnseX 3 Transizt 4 40ccccavncccnererenk |
Resistor 4.7k ohm  1/4W..ccecessesX 7 Trans'stnr %K“”ﬁ”ﬁﬁlfl""""*‘” 2
Resistor 5.6k ohm 1/4W..ceevecncos X 2 Transistg: HEEE?}HtﬁiJ"' """ g
Resiastor 6.8k ohm 1/4W..csecsnsnsaX L Pransist HLéz?'HCﬁqH""*“""“ 2
Registor 1080k ohm 1/4W.cccenccaceX 9 7 yEROL - E?E"""""""‘*“ ]
Registor 15k ohm 1/4W..cccovcesnes x 6 PR Ao MREG29., cevewaateosnssak 1
1 Transistor 25Cl674
Registor 22K Vohm TLAAW. (e sie e sviek L fransisto 25K dwiaieb/gelilels o0 nie 0 X 3
ReSisStor 33k ORM 1/4W....secoeseX S it ORLLISepewaiswjonbonas % 1
Resistor 39k ohm 1/4W..... R gelnfofuary ERETReseveiheayipiivaipd ]
Resistor 47k ohm 1/4W...csessass X 9 Diode > Dnggqﬂ""“"""""“ ?
ReBiBEOr 56k ohm 1/4W..veeeecaeesd 11 Diode IAQSKINEE.............x 3
ReBiStor B2k  ONM @ 1/8Weu..csosees X 2 N BAL R inia e 10 eiond #viainioTs x 17
Resistor 100k ohm 1/4W...........x 4 St SDIERE S s o s BBimng e oo 0w s
Resistor 120K ohm 1/4W......eewe.% 1 s aatn s (De BN PSRN die y @ P EREVRES
Diode BA243/244/282 . ¢ v v v un s 5
Resistor 150k ohm 1/4W...esc0ee's X 1 Diode .
Resistor 2208k ohm 1/4W..:sceesceeX 4 IC BAL22.c00csneecncenceax 2
He?istﬁr 2RO L/ 4W. o o caanie el A e Eggag?""“""""“: %
Trimpot R DI e o & o = o e c 4560B/14560BC SEEACARIR O OV, :
o F14500BC, . ans ek 2
Mini Pot 6Sk/10k B b R et T 1c PCO122 e s T 1
CAPACITORS IC L s G T
Greencap .@0luf . SR | o SRy IC RESOBY: Shivietaine siasvalb o e 1
Greencap .@luf - SRR R x 2 XTAL 4 B EMAE S easie vonensasd 1
Greencap .022uf i ace e s wiele B LR e XTAL B4 s 2B o TB st e nisiois n.a x 1
Greencap .04Tuf ..ceceee ol Sralsialaled XS XTAL 16.245 or 11.155MHZz ...x 1
Greencap .luf R W eiponrere: e e XTAL L0 2A0MHD o inmionsi b sivreivse N 1
Ceramic 1pf SI—— |t £ XTAL Filter 10.7MHZ 2Pole......... x 1
Ceramic 3.3pf NPO...... | e A SX AR Filter 455KHZ (FILTER)esssoeseX 1
Ceramic §.7pf NPO.:essssccscnncan X 4
COramic 5.6PF NPO.seeeoneesosssaaX 2 HARDWARE
Ceramic B.2pf ASEa gyt SR SR : :
Ceramic 10pf M AN e e :EEE?_H??tslnk"""*"""""""; é
Ceramic M20E | INPDL G selgs csdraamne Ry D e R T T  SRGTe O Be. T
R o A S T "y B e e ...................x :
Ceramic R ETUNREED L a5 loze e oivioip wins x 3 Powars Choke :""""""""'."'x 1
Ceramic  22pf el e X O Mic Plug {P;;Ei;"':':""""""'x 1
Ceramic  27pf NPO.....cecveseeee..X 3 Mic Socket {Linei::.:.:::::::::::::x 1
Ceramic 3 PE T NPt s e n s ansk £ Ant. Socket (Panel) ....cecesssss Sora DL
Ceramic  39pf S Thumbwheel SWitCh...eeseeceesoeoesesaX 1
Ceramic D E NP OIS o » = o uisiails - J 1 BGH BA3.C00) voviiniadssionnaoatahnin
CEIEM.’?E SEpf N e sl aia s v e v bie g R Can 1OMABL155. . e e cecconeossss :-::-::H 1
Ceramic 6BPE " NPO. s essensevesseesX 3 ISOMEZ-Red Coflc s e e maii ¥ 2
Ceramic 82pf NPO....... casssscsaX 2 Ferrite . Bead. ... cacrchidivdos sl dhe cYinpad
Ceramic  150pf i P B S x 2 Cary HECTITAS e B AN 8 S
Ceramic  180pf  ....... cesseaeaaX 2 CAD ASSKHE « 5.0 6 5ie omsinimime m e sisiaina thed S
Ceramic  220pf teesessesacaaeans x 1 Layer /Choke 5uH (L208) s ss s ook 1
Ceramic  270pf R O T e Layer Choke .220H (L209) -seesesees X 2
CEIEM%C 4?Epf i;i.i..tial-t---x 1 Grﬁmmet AH__“"_._-'.- __________ :x 1
Ceramic  .@@luf  ...... ceseseaaaaXx 15 3.5mm DC Socket (Pan€l) ccecccecsssaak 1
Ceramic JOA220E oemeioninsinesinive nede 3 I o R Lo e ]
Ceramic -8047uf ....... ceseneaeaX 4 5 Hole Farrite Bead....eeseeseccess X 1
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TEST AND ALIGNMENT PROCEDURES

TEST EQUIPMENT REQUIRED

1. A multimeter (preferably digital)

2. A frequency counter (Dick Smith
K-3439) or a 2 metre Amateur
Transceiver. .

3. Adummy load (Dick Smith D-7027)

4. A BMHz oscilloscope or a short-
wave receiver

ALIGNMENT PROCEDURES

Initial Physical Preset Adjustments

1. Set the ferrite slug of L18 level
with the top of the can.

2. Set fhe ferrite slug of L9 down two
(2) turns from the top of the can.

3. Set the ferrite slug of L10 down
one (1) turn from the top of the can.

4. Set L8 and L1171 (red plastic coils)
so that the ferrite slugs are one (1) turn
down from the top of the coil.

5. Adjust VRGS8 (R68 offset trimpot) o
% counter clockwise position,

VOLTAGE CHECK

Connectthe transceivertoa 13.8 volt
nominal power supply, observing the
correct polarity.

Without switching the unit on, the
collector of Q22 should have 13.8V, At
switch on, 13.8Y should be found at the
emitter of Q1 and Q3. This is to confirm
that the switch has been correctly wired
and terminated. If the 10V regulator is
working correctly, a10V, £0.5V read-
ing should be found at the collector of
Q1. with unit on,

PLL ALIGNMENT (RECEIVER MODE)

Using Oscilloscope:

1. Check TP1 (Test Point 1), located
at J20, for 10KHz clock frequency at 6V
P/P (approx). Measurement for TP1 can
be easily taken from under the PCB at
Pin 7 of ICB.

2, Check TP2 (output from L18),
located at E15, offset oscillator for RF
output. Use a sensitive RF probe or test
probe as shown in Fig.8.

3. With oscilloscope on TP4 (mix
down frequency),located at IC4 ., and
the DC meter with the positive probe to
TP3, located at H13, adjust L8 (VCO
coil) for 2.5 - 2.7V) at 144MHz.

4. TP4 should show a signal of
600KHz at approximately 2V P/P (sim-
plex - T44MHz). (Minimum level of 1V
P/P and maximum level of 2V P/P
nominal).

9. Adjust L18 (offset oscillator),
located at E14 for maximum amplitude
at TP4.

6. Select 147MHz. The DC volts at
TP3 should increase to approximately 5
to 6 volts. The oscilloscope on TP4 will
show a level greater than 1V P/P at
3.6MH=
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7. Select 146MHz (simplex). Con
nect a dummy load to the output. The
DC volts at TP3 should be 4 - 4.5 volts,
Now press the PTT button for a short
period and adjust VRG68 (RB8 offset
trimpot), located atM 16, for4d -4.5volts
as measured above.

RECEIVER ALIGNMENT

1. With no signal input, adjust L7 for
maximum noise in speaker.

2. With suitable signal source (i.e.,
signal generator or a hand-held trans-
ceiver held near a radio, etc.), adjust L2,
L3, L4, L5 and L6 for maximum reading
on the signal meter, reducing input as
required to obtain ¥z scale reading. This
should be performed at 146MHz (centre
band), Your local repeater, slow morse
beacon or propagation beacon can be
used.

3. With a known input frequency,
adjust L6 and L7 for best sound (best
audio quality).

4. With an accurate input frequency
of 146.006MHz and the +5KHz switch
on, adjust L14 for best audio quality. (A
separate 2 metre transceiver using a
dummy load and in close proximity can
be used),

5. With an accurate input frequency
(146.000MHz)}, now select switch from
+bKHz to narmal and adjust L15 (recei-
ver frequency adjustment) for best audio
quality,

Please note that the +5KHz must be
adjusted first, and then the normal fre-
quency, as these adjustments will
Interact.

6. At this point, with a calibrated
sighal, the sensitivity of the receiver
should be better than 0.5uV for 12dB
sinad,

If minor receiver instability is ex-
perienced, change R12 from 10K to
12K. This is due to the variation in gain
of the RF amplifier, Q6.

TRANSMITTER ALIGNMENT

1. Align at 144MHz simplex.
2, With a suitable load and frequency
counterconnected to the output socket,

press the PTT button and monitor the
input current. REF output should be
available.

3. At 144MHz simplex, adjust L9 for
peak (maximum RF output). Note that
this is a critical adjusment, once ad-
justed, do not alter it.

4. Then adjust L10.and L11 for maxi-
mum RF output (still at 144MHz

simplex).

5. At this point, the RF output should
exceed 10 watts.

Approximate current drain at:

1T0W - 1.9A

16W - 2.2A

6. Now select 147MHz and press
PTT. RF output should be the same as
that in Step 5, and no adjustment is
required. (No tuning is required due to
broad band power amplifier),

TRANSMITTER FREQUENCY

1. Set normal/+5KHz switch to the
+5KHz position. Set frequency to
146MHz, then press PTT, making cer-
tain that both frequency counter and
dummy load are connected to the out-
put. Then adjust L16 for 146.005MHz.

2. Switch the normal /+5KHz switch
In the normal position and adjust for
correct frequency (i.e., 146.000MHz).
Note that the +5KHz must be adjusted
first and then the normal frequency, as
these adjustments will interact.

TRANSCEIVER MODULATION

1. With a suitable modulation meter
or monitor receiver, adjust VR61 (R61)
for 6KHz peak deviation. The setting for
blKHz peak deviation should be appro-
ximately ¥ rotation of VR61.

This should be adjusted at 146MHz
simplex (centre of band range).

2. ADJUSMENT OF TWIST CAP C169.
With dummy load connected to output,
press PTT and adjust C169 by tight-
ening orloosening turns to achieve 90%
FSD on signal/power meter in trans-
celver.

TRANSFORMER WAX

Once all test and alignment pro-
cedures have been done, melt trans-
former wax into VCO shielded area.

It will be necessary to re adjust L8 for
correct T/P volts at T/P3.

IN6O/OA9S
«—i— P e
1000pF l 2
INGO/ 01
- 50uA fsd
4 0A9s mfd LU

SHORTLEAD TO EARTH- ==

(FRONT PANEL) G

FIG.8 TEST PROBE SCHEMATIC



TC 9122 PROGRAM

9122 MSD * LSE **
Divider 108 's 18's Jielig
Prog. RS A4G0 | 20016086 | 48 | 22 | 1@ g8 4 2 1
Code Mi1x
9122 Down
Pin Freq.
Number 15 2| [l B | s ] s 7 8 Rl 8 7 6 5 4 3| MHz.
Fredq.
MHz .
144 . 3¢ 6 o % d.60
144,01 61 % ¥ XingLel
1144 .72 62 % % 4 G.62
144 .03 63 % X X b I T e
144,04 64 % X X .64
144 .05 65 X ¥ X X|'9.65
144 .06 66 % 4 X ¥ .66
144,07 67 % X ¥ X X | @.67
144,08 68 b % b4 ¥ .68
144,09 69 X X ® X | @.69
144,106 740 X % b 0.70@
144,20 g X .80
144 .30 9@ X X d,90
144 4@ 180 X 1.00
144 .50 110 b d b 1.16
144,60 120 X ¥ Le 2V
144,70 L3¢ e e % l...3d
144 .80 140 % X l.40
144 .90 150 X x ® 1.50¢
145,60 16 X % X 1l.6@
146.00 260 ® ® ¥ 2.60
147 .44 360 X X X X 3.0
147 .99 459 % < X X x | 4..59
*MSD - Most Significant Digit
**LSD - Least Significant Digit
To find "N" code (simplex frequency) use formula:
N = 100 x (Freq. MHz - 144) + 60
Eg . If frequency is 145.62 MHz
Then N = 1080 x (145.62 - 144} 4+ 60
M= 1U0 % 1.62 + 60
N = 162 + 60
N = 2272
To find Mix Down Frequency (MHz) use formula:
Mix Down Freq. (MHz) = "N"/1R06
Fg . I£ “"N* Code is 222
Tnen M1x Down Freg. (MHz) = 222/100
M.D. Preg. (MHz) = 2.22
GEFESET
Note: For +60pKHz add 68 to "N" code.
For —600KHz subtract 60 YNY code..

from
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7. When cool cut the leads off flush
with the solder.

The printed circuit boards are con-
nected to the other components Using
hookup wire. Usually PC pins will be
used to simplify connection. Ta con-
nect to these first strip bmm of in-
sulation from the wire, tin the end
(tinning is simply coating with solder)
and the PC pin. Hold the wire against
the pin and re-melt the solder. Hold
still until the joint is solid.

When connecting wires to switches,
potentiometers and terminals first strip
and tin them as above: put a 90° bend
inthe stripped end and hook 1t through
the terminal. Do not wrap it around
the terminal or it will be difficult to
remove IT necessary.

COMPONENT DRESS

Dress is the name given to the neat
layout of parts. Whilst 1t 15 not essen-
tial, neat consistent layout and con-
struction makes any fault-finding much
simpler, as well as producing a more
professional and reliable finished pro-
duct.

Bend leads to fit their PCB holes ac-
curately, using long-nose pliers. This
means easier installation and less strain
on the point where the lead enters the

=

B

“}% | : ,-,/
S |
5 7
P i
)
e ﬁ""";
“H“»\\h > #
fal “k%ﬁ 4%?
mmmﬂnmnmﬂl?
A

All
transistors should sit right on the board.

Line up all resistors so that their colour
codes can be easily read. Position cap-
acitors so that their values can be read
(except polarised types, which must go
in the direction indicated).

component. componenis except

USING A MULTIMETER
A multimeter is indispensable for test-
ing and troubleshooting circuits. These
notes will help you to use it effectively.
A typical multimeter measures volt (AC
& DC), resistance and DC current.

SCHEMATIC DIAGRAMS
These are the commonly used symbols for components on

schematic diagrams.

— AW —

TRAMSISTOR

_ CONDUCTORS
RESISTOR I l_ @ CHASSIS EAHTH
l : NFn.l C —_'
CAPACITOR
MNOT COMMECTED EARTH
POTENTIOMETER
' E
E \ILY_\ DIODE
VARIABLE (TRIMMING] PHONE JACK
TRANSFORMER CAFACITOR CONNECTED
..I_. )
Jl |
e
BEATTERY SPST
+ || =
| ENE RN o
I
TROLYTIC
INDUCTOR (COIL) ELE‘E&{::T o ——o o o
CAPACITO CHYSTAL FLUSE OFDT

To measure voltages, set the multi-
meter's range switch to the next voltage
range higher than the voltage you want
to measure. Forexample, io measure six
volis, set the swiich to ten volis. If you
don’t know what the voltage should be,
set the switch to the highest voltage
range (AC or DC) and measure the
voltage. If it barely moves the needle,
move the swiich to the next range
down. Do this until the needle falls
around the middle of the scale.

Always make sure that you have setthe
meter to AC or DC as needed. Trans-
formers and mains wiring are AC, tran-
sistor circuits are DC. When measuring
DC, the red lead must be connected to
the positive side, and the black to the
negative. If the needle swings to the
left, you have them the wrong way
around.

RESISTANCE MEASUREMENTS

When measuring resistance always
make sure that no power is applied to
the circuit oryou will damage the meter
or get a false reading.

The most important thing toremember
when measuring resistance is to make
sure the meter is properly ‘zeroed’. To
zero the meter, set it in the appropriate
range (‘'ohms x 1°) and hold the two
probe tips together. Now adjust the
knob labelled 'ohms adjust’ until the
meter needle is sitting over the zero
mark on the right hand side of the meter
scale. Notice that the ohms scale reads
from right to left.

CURRENT MEASUREMENTS

To measure current, the point you wish
to measure will have to be separated, as
the meter will only measure current in
series with the circuit. Adjust the range
switch as for voltage measuremenis —
start with the highest range and work
down.

GENERAL RULES

—Check the position of the range switch
before every measurement. Multimeters
will NOT take much abuse ({(such as
connecting to the mains on the chms
range!)

— Make sure that you're reading the right
scale of the meter. These will be identified
similarly to the range switch.

A MULTIMETER CORRECTLY
ZEROED FOR MEASURING
RESISTANCE,

— Keep the meter flat when measuring,
and read the scale from directly above —
if your meter has a mirrored scale, line
the needle up with its reflection. This
will minimise reading errors.

— Re-zero the needle every time you
measure resistance.

Page 7



PARTS LIST

Please check all the parts in this kit against the paris Card included with your kit. You can send the card directly
list. In the unlikely event of a part being missing or to the Kit Department at Head Office or drop it in at your
incorrectly supplied, you MUST use the Quality Control nearest Dick Smith store.

RESISTORS | Ceramic Laluf AT I A e ] £y AN
Resistor 2.9 ohm 1f4w_ __________ ¥ 32 Ceramic .B47utf et aYeretelalallsaie luralls sy e Ioi
Resistor 4T ohm lqu__‘ ________ ¥ 1 Ceramic « Ui e e AT A e R e
Rasistor 16 ohm 1/4W.eee.. et A Electro 47ut 16V....... ceeeaeaa -X 3
Resistor 15 ohm 1/4W....e.. cale R Pk Electro  1@@uf 16V....... S
Resistor 18 onm LA BW. L e Tl Electro 2200E 1L 6Viem s ateraraloraliatersitinls L
Regsistor 29 ohm lféw _____ e e L, g | Electro LT ONE NG e ansisls PR T T o X 3
Resistor 47 chm AN T, . crass e X 24 Tant Cap .22uf 25V...... s ersaena. $X 2
Resistor 180 ohm lféw _______ e A Tantc Cﬂp luf el S T e S T
Resistor 150 ohm 1/4W. . cceeeess % Tant @ap 33.30L 25V ... oaesivieisiaisiais e S
Resilistor, 220 lobm. 1/ AW:. e smareeres -5 Tant Cap 4.7uf 25V............ cesaX 3
Resistor 270 ohm lqu“_________x 1 Tant Cap 18uf R s e el AP Y i Sy o)
Resistor 338 ohm 1/4W...... st AL Tant Cap 22uf 16V..........000.. ce® 1
Resistor 470 .ohm 1/ 4W. . .siacieseaaX 0 1
Resistor 560 ohmo 1/4W.ietda s Ste i ere Y R
Resistor 820 ohm 1/4W........ e X TRANSISTORS
Resiatur 1k GHM AW a e e ls o taiaetats s AL M ansistar BC547 o ot enne s s et i
Resistor 1.2k ohm 1/4W...........Xx 4 Transistor  BC548.......... Sistenat shaaittis 6
Resistor LBl Sohm s gl idWenere s ayetersrele o 7 MEanei stor Beo e ek e SR, vt
Resistor .8k ohm L/ 4We « s aiotaiare e =] e Ly O EE R LA S T P
Resistor 2.2k ohm 1/4W...... coeeex 11 Transistor BE R assiaiava atensl siayitie S ek
Resistor 3.3k ohm L/4W. e unn.. ceeek 3 Transistor SR MBI BRI v eleeis o0 » X! 3
Res}stor e Y IV N E e L/l Woste st aransraia e s R T Prafeiater BC337/BCE3Y s v v oeens s s
Reglistor 5,6k ohm ' 'L/4W.eseseossaoaX 2 Tranaistor BC327 /BCEAY TR
Resiistor  06..8K ehm LAAW. S eeeieeienseR T aralator éﬁ%é?ﬁ..;..::::.:..‘-.% f
Hes%stnr L S 7 o [T 1 1 PRl 52 Sl S il Nranaistes MEFEEQ...,.......:::::E l
Restsror Sl okl ionniih i e it o0 Transistor  25C1674  wewenraitlbis asiaX. 3
Registoyn Wadetiahm SLdWITS oo ate o ete st X2 R DA 2GQKR125 e
Registar 33Kk o0hM L1/4W. . e eainieiensish D pEE s BT BEYOY """""""“H {
Regigtior, 38k ahm LZ4Ws . i ah o el A ahclcins Emqué""""""""‘x >
Resistor 47k ohm LV4N. e« siereis e XL Rigaa : DAQEKIﬁéé..'-.-"..Hu-x j
Registor « 56k ‘ohm  LAAW, . eeibidnh e Hh Diode T B A e e s oo o ""'H 17
Resisktonr 82K ORM A3 AW, o eeieieTeie X2 Diode lméﬂﬂé:"""""""'x {
Resistor 10@k ohm 1/4W........... x 4 Diode Zener 5.6V ﬂﬂé&ﬁ::::::::::::x 3
Resistor 120K ohm 1/4W...........% 1 Disda BA243/244 /282 e
_ | P P P ]
Resistor LagkTiohm™ “I5AAW: o oletatalenlaXail plicaa BAL27 « 2
Regsistor 220Kk ohm  1/4W. .« sia s oniesieX 4 Ic ME3355""""" """ "H 1
Resistor 27¢kVohmt L/ 4W. o o veis o alal KAl [ 592H2.::::::::::::::::x |
TFlmpct 1 e Ly T R e (o lie - o)s s3alakeseraln +iX) 52 Ic A560B/14560BC. « oo, A
Mini Pot Sk/1@k e iis bois a¥e | o esileneVeToe x 2 Ic 7C9129 . . T ‘1

CAPACITORS IC TESER PN e A B R T el
Greencap .06luf  ..... Sinie e e R S 1), IC e H L A S s i T |
Creencap  SEBLUE alehsesesss A NS S XTAL Tt f B b e e e g O s st
Greencap .@22uf TR T x 1 ATAL 44423 AINHZ S THe e v eraia KL L
Greencap .047uf e e, S o 0 O XTAL L@.245 o 11.1S55MHZ e 1
Groahean it P i e XTAL 1O 2 A GMHT ivey ivecsmaaVores nranehse. 1
G e x 3 XTAL Filter 10@.7MHZ 2Pole.........x 1
Caramic - 3.3DF NPO. e sloeisislileis s 2 Filter 455KHZ (FILTER)e soaesasX 1
Ceramic 4 TDE NNPOlsie aye (a/sesls o miiwjevaiteras i}

Ceramic S e O DL NP D o ate e tale e laieistsie el 12 HARDWARE

Ceramic 8.2pf ceseenen ceaeaan X 2 ROUNA HeatSiNK. .eeeeooooonsons L.
CE"ramiC lgpf -4-----11*41----'}:3 I{ngh_ _________________ _."'_.__-___]{2
Ceramic 12pf NPO...eeecennncanns X 3 C e B T H e S arie aie feiniil mis it/ Lmbanal niia ioltel s rar il
Ceramic 15pf 2 S te e tete wilallaXe e imrala RO CRG e 2 S His e e (o) s v elel o] alalsre: s s ) sie) s etslla ol
Ceramilc 18pf NPO......e0cvnenan. -X 3 POWEL CNOKE ... ciaieiesio sieisre T | S S S |
Ceramic 22pt ....... S x 6 Mic Plug (Panel) ....... R e e e et rh s
Ceramic 27pf NPO.....cecvceee-n <X 3 Mic Socket (LINE) eeesw-. S REATS T ) i ]
Ceramic  33pf NPO........ ceenenaaX 2 Ant.: Socket (Panel) . ..oe sesisleats s aehil
Ceramic 39pf tesreaaseaacaa X 2 Thumbwheel Switch...... ehniaratt ot Ll A
Ceramic  47pf NPO.....ccececece.. x 15uH Ad).Cold i cisnenies e e O e !
Ceramic SO DE BINEQS et ate o v o'sle sbstietar s g3 Can. 10MAG15S. . . o o o on o i | st
Ceramic  68pf NPO......esescccca=X 3 156MHZ Red Coil........ P A e )
Ceramic 8 2 DEN NP O s e ole e s alsieies se X 2 FEErt Eal Baad . o . e g s P s g 30 & s
Ceramic 150pf S e -X 2 Can. JOGCPBUAS oo e s s A e e I,
Ceramic  180pf Soisieiste s sie s wis luraln x 2 AN ATSREZ oo ey e v TR L et x 1
Ceramic 220pt I x 1 Layer iChoke S5uH: (L2081 G e eisiners sreusislem il
Ceramic 270pft T d At e s e s te (aa i a L Laver Choke .22uH (L209) ssssseeaas X 2
Ceramic 470pt R T R DTN i e | Crommel AR s o i s e 3 vt e el el e ]
Ceramic L001uf ... -X 15 3.5mm | DE Socket: (Panel) « .- e %k
Ceramic LBA2INE s s e x 3 Switch SPDT.: -.... N T N T il
Ceramic  .0@47uf ................% 4 6 Hole ESpriitc Deadi s & = X ¥
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Fuse 32AMP 3AG.cccasssss *=sossoeses Al
CWILECH, SPRT I/ OFEE. s aiiis s nimars sramisse =% I
At ] o 1 0T 8 les p o P R T TP R R | Fon e ]
Mounting Bracket Supp....-.. aapaaiatays ¥
WG NI ES i etils e s aaue s R S e x—2
e s b T o g e o e e e ¥ 4
ko o o e e T e e P o e R e
1.2 Core Telephone cable .. ...oeiss s X 1
20 (T a T Ll o A U B o A mpme e et e 1 it o S r S ]
ECl: shielded CabDlb. .ific srareiste sfisrarsisisrs X
LT eoN | GIBASE e b s tiaiie sl et s x 1
ERZCOL.. WiEe LBBE& S i ciewiet srersia o sroretsieisss - E
EN/Ch: _ Wire i ZDBE S cain e ittt safoarsie s % =L
TNy GO WIEE 1 25BES o i shaie  slete aia srelotelarats X- <X
TransStormer (WaX o e s s cmra:ars atia iiarayataleiste o |
St o Nabts 8" Serews 0 sl sesnas X

e

MISCELLANEOUS

VHE' Transeeilver PolC P oo o. s -

..... Y |
2T T Gl P e e S e L i S G L S |
Heaglsanici e o e AW e L M TR %=l
Heatsink Bracket....eceeasses = at ae e T =]
Mounting bracket (sult case).......x 1
L R A T L e e S S I e S il >l |
Power Lead with fuSe.....ceesenes Stnd 2
A S e TN B Y PNt A el it Auer S Bl
Bac ks Panei] = —aae e mhie LA iyt i ¥ 1
Front: Panel che e eas’sasie s T S s i T R
e L T e e e e Yara 8 B e el alere rmbay il r et N X 1
i B ek o) o 3 (1o |y Suhor R Sl <) SRS POR G bt Ml S e X L
Circult Diagram. .. ee.e.. S A i x 1
I S T OIS S tere ava) el e iane eriiars ore s et olbiala il 1

COMPONENT LOCATIONS

All components in this parts list are listed as follows:
component number, location on PCB, value and colour

RESISTORS
filees M Azt
R2: - J1BE &,
R3 B9 ,
R4  AB ,
RS B§ ,
R6  B6 ,
R7  B5 ,
RE< - AT
R9 B
R1G Al2,
RLL . ‘AlZ,
RIZ . eiE:
RILE : L&,
R14 M6 |,
R15 K6 ,
R16 L7 ,
R17 M8 ,
R18 K16,
R19 FET7
R20 GB ,
R2ALT DL,
R22 K14,
R23 N9 ,
R24 L1@,
R25 M14,
R26 M12,
R27: » L2
R28 - L
R29 Mll,
R3G 010,
R31 N11,
R32 011,
R33 N12,
R34 011,
R35 P1@,
R36 M13,
R37 P18,
R3B Ml12,
R39) ==}
R4 ---,
R41 018,
R42 P19,
R43 028,
R44 N19,
R45 018,

LK (brn-blk-red) « e« e sea. o ]
470R (vel-vio-Dbrn).:.c..... |
1K (brn-plk-red) <.+ seeee ]
19K (brn=blk—-erg) ...... e B
18k (brn=5HlKk=0Lg) « e ss e £
33K (OXG—0Lg~0Yg) veveeenax ]
LicAR: e lE=e —glid) v s s [
1K (bron-blk-red) . .c.ec.au.-. L]
1K B =bhlk=redy . e s s O
33K OEg—=0r—Or) s ale s s s ¢ s e
3.9k Norg=-nrg—red) . == o= O
10k (BER—blK-0rg) « oulas v s )
gk e —grN =T eE) . o o == =25 [
470R (yel-vio-brn)......... O
47R (vel=vio-blk) . u.eaa.s O
18R (brn-blk-brn)......«.. O
1R (BEN=DLK-DIK) ¢ o'e s o9 =
1d@R (brn=blk-brn) ......e.s. O
10K CDEN=D1K~ON) a5 s ses s O
470R (yel-vio-brn)........ o O
1R  (brn-blk-brn) ...cecesee= O
150R (brn—grn-brn) ceeeeesss0]
82K (GEY —Led~0Fg) core e s el
100K (brn-blk-yel) ccececessa O
125K . Ibro-grn-red) ... ee:s
2.2K (red-red-red) ...«s:s::..0
220K (red-red-yel)......... O
2.2K (red-red-red).ccecee. B
47K (vel-vi10-0rg) coceeeas.ld
1K (brn=-blKk-~red) .. .-eces= O
278k (red-vio-yel)....se...0
15K (PEN=GrN—~0Lrg) cssssss seld
18K Fbrn=blk=0rg) .« cs s e s O
1.5K. (bro-grn-red)..ssssassas]
4.7TK (yel-vio-red)...eceecee.ll
33K (Org=—Org—~0rag) « s se as aas O
476R (yel-vio-brn)...... e ]
22K (red-red-org) ..... arareralnl
/16K Mind Pot (VR39). oo eee [
SK/LO0K Mini Pot (VR2@).......ll
120K (brp-rad-y=l)....... el
220K (red-red-yel)......... O
220R (red-red-DrN) ceeeeeee=l]
5.6 (grn-blu-red) ....-...- [
47K (vel-vio-0YQg) cesaessa- L]

code or type, respectively. Please note that all
are aW unless specified otherwise,

R46
R47
R48
R4S
R5W
R51
R52
R53
R54
R55
R56
R57
R58
R59
Rbi
Ro1l
R62
R63
Rb64
R65
R66
R&7T
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78

R79
R8
REL
R82
R83
RE4
R85
RB6
R87
REBEB
REBYS
RO
RI1
R92

N19,
M18,
N19,
M2G,
N16,
N15,
N15,
M15,
015,
P15,
ST
P16,
015,
014,
N14,
M14,
K14,
1125
T,
HiL T
Tl
L15,
M16,
H14,
H13,
£10,
H9 ,
G110,
G9' )
F14,
F1@ .,
E9 ,
F].'H !
E12,
H13,
G13:;
G12:;
G124
Gl4,
H12,
H12-,
T14,
K18,
Jl8,
J19,
J15,

E9

resistors
18R (brn-gry=blK) cewewseus ]
2.2R\ (tred=rad g ld e siwaisine L]
2.2R: (red-—rod-gilid) wiie e emed
220R  (red-red-Drn) ....seemss ]
10K (brn-blk-vel)..ceveces ]
82K (gry=red=0Lg) ise el
5.6K (grn-blu-red)..c.... el =
S6GR: . (grn=blu=brny .. e seis s []
22K (red-red-~0rg) eeeesssss ]
39K (org-wht-=0rd) e e ieins
15K (BER~G LN~ QLT asiesiseres:e L
108K (brn-blk-yel).iecessasd
56K (grn-blu—-0rg) «u ... a1
56K (gER=Dlu=0xd) ssimeiiie L
ATHRY (el ovio=BEn) e v o
1K Trimpot (VR6Ll)..vewssss.O
15K (BEN =G TN =0T arauinisimisie s C
1K (hrn=blk=redilie e ]
47K (yel-vio-~0rg) «ceea.. mmllE]
4.7  (yel=vio=red) i .essiss [
47K (r Bl= L O =0 O avinsewintee =
S69R,  (grn=blu~bLn) esisias s L
LK -TEimpot (VROB) «wisinie s o=
15k (DEN=grN=0Xa )i iiaisviasias L
33K (02 =0ra~Ted:) i wnia ssise
1k (BEn=Blle=red )i v
47R (vel=vio=bllcyutE T s e, L
1'.8K " (brn-gry-red)i.. i ess s O
18K (BEN DL K=0Tg) e s elaln el =
47K (Vel-V10-0Xg) assesssssl]
47K (Yvel-vVio-0Xd) «omeeosesss ]
228 R (red-red-=bIn) .. s ]
1K (brn=blKk=red) . sesesss ]
330R (OEg =0T —DEN) s e aisesiess L]
A4TK (¥l -V1I0=0Ld)iee sieisia ais ]
47K (Yel=V10=0LJ) eossnonase L
1K (brn=blk-red) ....cuee.s [l
22@8R (red-red-brn)..... el taval ]
ISER  (brn=-grn—Dbrn) c...sesee
1K (brn=bilk~=red). s s-eae
LUK (DEN =Dl K~0LrGi) e s sisls sisis Ol
1.2K (brn-red-red)...ceeessl]
568R (grn-blu-brn)......... L]
16K (brn-blk=0rg) iaseesea t
1955 K (DER=gTER—Fed) < 'sies o «'sie L
10K (brn=-blK—-0Yg) s eeeessss O
A 9K (yel-vio—Tred) ......s. B
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