Camvearsion

PYE EUROPA

With the latest upsurge in packet
radio activity, many amateurs active
on this mode are feeling the need for
a single-channel FM transceiver for
dedicated use, permanently coupled
to their Packet Radio TNC and freeing

may find this has a blank unit in-
stalled, or it may be fitted with a tone
facility unit housing various buttons
and indicators. If you find yours has
the latter then don't worry as it may
easily be linked out of circuit as will

Chris Lorek G4HCL retrains a PMR surplus Europa
to mind the shop for him, and other tricks

their expensive do-everything rig for
voice communication! Alternatively,
you may like to have a dedicated rig
for use on your local repeater and
natter channels without the expense
of using a costly synthesised mobile
rig. Getting going on the bands
certainly doesn’t need to be a second
mortgage affair, as HRT have shown
from the very popular series of
surplus professional radio conversion
artictes. We continue here with the

Pye Europa transceiver, now in-

plentiful sale on the surplus market at
around £25 a time.

Identification

‘The Europa is a reasonably
compact dashmount transceiver,
with a built-in speaker on the right
hand side of the facia, two side-
mounted rotary controls, and a black
padded surround. It is easily dis-
tinguished from the similar Pye
‘Motafone’ by the Europa’s elongated
front panel housing a plug-in module
at the left hand side of the facia. You

- be shown later.

Note that the Europais arange of
equipment, and to find out exactly
which model you have, take a look at
the metal serial number label fitted to
the rear of the set.

Following the ‘Equipment Type’
you will see:

MF5FM 8W VHF set, 3 or 6 channel
MF25FM 25W VHF set, 6 channel
MF50 5W UHF set, 3 channel

This will normally be followed by
the frequency band code:
VHF
A 146-174 MHz
B 132-156 MHz
P 79-101 MHz
E 68-88 MHz

UHF
T 380-440 MHz
U 440-470 MHz

Also, for VHF equipment, the channel
spacing will be indicated by the 'S’ for
12.5kHz, or a 'V’ for 25kHz (20kHz

channe! spacing models being made
for export only), possibly followed
also by a ‘3’ or ‘6’ to indicate 3 or 6
channel facility.

You will find the A and B band
versions suitable for 2m, the A band
being the more commonly available
of the two, and either the U or T band
versions suitable for 70cm with the
U band model being the more com-
mon. The E band model is perfect for
4m. Details of the 4m Europa were
given in the ‘4m special’ in the
September 87 issue of HRT so | will
not repeat them here. The ‘P’ band
Europa is a bit of a rarity, but it simply
is not warthwhile attempting to ‘con-
vert’ this due to the abundance of
cheap A and U band sets on the
market. ’

Channel Spacing

All UHF Europas employ 25kHz
channel spacing, making them suit-
able for current use on 70cm. How-
ever the VHF sets may either be
12.5kHz or 25kHz sets, so do ensure
you obtain a set to suit your needs. At
the time of writing, the majority of
use is based on 25kHz spacing, but
proposals are afoot to go to formal
12.5kHz spacing in the UK with
corresponding changes in equipment
parameters such as receiver band-
width and transmitter deviation,

If you are in any doubt as to the
spacing of your Europa, take a look
inside at the metal crystal filter,
which will be marked withFCO3233
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(12.5kHz) or FCO3234 (25kHz). It is
however reasonably easy to replace
this filter with the alternative type to
suit your requirements. Surplus
dealers such as Garex Electronics
may be able to supply spares. Apart
from this filter, only slight re-
alignment is required in practice to
change between the two for most
amateur needs.

Crystals
The required crystal frequencies
are:
RX Xtal Freq (MHz)
2m = RX Freq (MHz) + 10.7
12

TX Xtal Freq {MHz)
= Tx Freq (MHz)

16
RX Xtal Freq {MHz)
70cm= RX Freq {MHz) + 10.7
36

TX Xtal Freq (MHz)
= Tx Freq (MHz)
32

The crystal case size for the 3
channel set is HC6/u, and the smaller
HC25/u for the six channel set. You
may find crystals are available ex-
stock on popular channels for the
Europa from the usual suppliers, but
if you need to order them specially
you may find it useful to quote their
specification type T25 (3 Chan. VHF.)
or T80 (6 Chan. VHF), with T40 for
UHF. Note these are commercial
specifications with accompanying
prices, but it will give the supplier the
correct crystal loading etc. if you give
this but requesting ‘amateur spec’.
Note also the UHF crystals are
identical to those used in the earlier
Pye W15U UHF Westminster.

Take heed that | have specified
additive mixing in both cases for the
receiver, this is correct for when
using the set on the UK amateur
band. If a crystal supplier attempts to
sell you incorrect crystals of a fre-
quency only suitable for subtractive
mixing, ie —10.7MHz rather than
+10.7MHz, as | have experienced
from one supplier in the past, be
warned that you may run into pro-
blems when you try to align the re-
ceiver multiplier stages, hence pos-
sibly suffering poor receive sen-

sitivity as well as experiencing
difficulties in alignment. This crystal
supplier once had the cheek to tell me
the manufacturers of the set had
made the equipment incorrectly
because they did not match their
crystals!

Preliminaries

For the receiver tune-up, you'll
need a multimeter, and also a variable
tevel of signal at the receive fre-
quency. If you have access to a signal
generator then fine, otherwise a
friendly local amateur transmitting a
signal to you may be useful, com-
bined with variation of transmit and
receive aerials. For UHF, the third
harmonic of a 2m transmitter can
often provide a reasonable degree of
help. On transmit, as well as a multi-
meter you'll need some form of RF
power meter, and a dummy load if
available. A frequency meter helps
but off-air reports from a helpful
amateur with a centre-zero meter on
the transceiver are usually quite
sufficient. Correct setting of the
deviation may be done by a listener
comparing the peak level of your
audio with that of an accurate source
such as a repeater, or if your set is
crystalled up for the repeater itself
then quickly switching between input
and output frequencies will give a
useful comparison.
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PYE EUROPA MICROPHONE CONNECTIONS

Fig. 1. Pye Europa microphone

connections
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PYE EUROPA DC POWER PLUG WIRING
{NEG. EARTH)

Fig. 2. Pye Europa DC power plug
wiring (negative earth).

Connections

The microphone connections are
shown in the accompanying diagram,
a 5-pin 270deg. DIN piug is used for
this. TX PTT control is performed by
switching the +10V line between pin
3 and pin 5. If you are connecting a
packet radio TNC to this then bear the
polarity in mind.
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Note that the receiver audio
output is available on the two-pin
socket on the rear of the set, but this
is a floating line, so do not connect
one of these to earth, you could easily
destroy the audio IC which is rather
expensive to replace. If you wish to
connect an external speaker, make
sure it has a impedance of greater
than 6 ohms. If you need to connect
received audio to your packet radio
TNC, link its audio input to the RX
PCB pins 12 {live) and 11 {Screen),
which is the squelched audio feed to
the volume control. If you require a
‘busy’ squelch line output, the
collector of TR14 on the RX PCB of
both VHF and UHF sets switches be-
tween 0.9V (busy) and 8.4V {no
signal).

The 13.8V DC power connection
requires a 7 pin Plessey type free
socket, the connection details for this
being shown. You may wish to
repiace this with your own socket or
with flying leads, in which case you
can wire the required links on the
inside of the rear socket. | would
recommend using a 5A fuse inthe DC
power lead with the MF5 sets, and a
10A fuse in line with the MF25 set.

Opening Up

Remove the top lid of the equip-
ment by removing the three screws at
the rear of the case, then remove the
three screws securing the RX PCB
and hinge this upwards. Insert your
crystals in their respective positions.
Check that Pins 8 and 12 are linked on
the facility socket on the lower TX
board (pin 1is at the left looking from
the front of the set), either by a PCB
link on a blanking board or by a wire
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Fig. 4. VHF MF5 Tx alignment diagram

link at the rear of the socket. If atone
option board is fitted here, | would
recommend removing the board and
fitting the appropriate link in its place.

If you don’t have a couple of suit-
able non-metallic alignment tools,
you'll have to either buy, borrow, or
fabricate some to suit the slots in
ferrite cores, and the trimmer
capacitors in the TX PA. A filed-down
plastic knitting needle or similar
object works very well here. Do not
under any circumstances be tempted
to use items such as jeweller’'s screw-
drivers, you will not be successful due
to their de-tuning effect and you
could easily destroy the ferrite cores
in the set.

VHF Alignment

Start by switching to the
appropriate channel for your installed
crystal, and connect your multimeter
negative lead to the DC supply
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Fig. 3. VHF Rx alignment diagram

negative line. Switch the multimeter
toits 10V DC range, and connect the
positive lead to TP7. Tune the core of
L10 for ‘dip’ in the meter reading, re-
adjusting carefully for minimum
voltage reading. Now transfer the
positive lead to TP8, and tune L11 and
then L10 for maximum reading; re-
tune again for absolute maximum
and then tune L12 for minimum
voltage. Transfer the positive lead to
TP10, and tune firstL13 and then L12
for maximum, then tune L16 for
minimum. Transfer to TP6, and tune
L17, then L16 for maximum, re-tuning
again as required for absolute maxi-
mum. This completes the crystal
multiplier alignment; now we go on to
the RX front end.

Here we need to receive a signal
at the aerial connection, so start by
adjusting the relevant multi-turn
crystal trimmer to ensure your crystal
is on frequency, continuing until you
are sure you are receiving the least
distortion possible on a modulated
signal. Throughout the front end
alignment, you’ll need to gradually
reduce the level of the signal as your
receiver becomes more and more
sensitive. You may find it useful to
open the receiver squelch while
tuning, by adjusting RV1 which is the
squelch preset control.

On the large metal block front
end assembly, short TP4 to the 10V
line, (this being the adjacent pin 1 on
the PCB linking to the feedthrough
capacitor on the front end block].
Tune the C5 adjuster, not necessarily
with a non-metallic tool (you may
need to use a pair of fine nosed pliers
forinstance), for best quieting of the
received signal. Once you have done
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this, remove the DC link and instead
link TP5 to chassis, then tune C4 for
best quieting. Transfer the link now to
connect TP1 to chassis, and tune C2
for best quieting. Transfer the link
again now connecting TP2 to chassis
and tune C1 for best quieting, and
then carefully re-tune L17 and L16 for
best quieting using your ferrite
adjuster for the latter two. Now
remove the link, and give all four
capacitors on the front end a final
adjustment for absolute best sen-
sitivity, ie maximum quieting of a
weak received signal. Carefully re-
tune the crystal trimmer if required
for spot-on reception, and at this
stage if you have replaced the crystal
filter you may find that you'll need to
slightly re-adjust L5 for minimum dis-
tortion of a modulated signal, other-
wise leave it and the successive IF
coil adjustments well alone as they
will have been aligned correctly in
manufacture.

Now onto the transmitter.
Connect your power meter to the
aerial connection, and key the TX on
your crystalled channel, remember-
ing to keep it keyed when taking
readings. Connect your multimeter
positive lead to TP1 on the trans-
mitter board, keeping the range at
10V DC. Initially tune C48 for maxi-
mum, then tune L3 for minimum.
Transfer the multimeter positive lead
to TP2, and tune L4 and L3 both for
maximum, then L5 for minimum
range to 2.5V DC. Tune L6 and then
L5 for maximum, then L7 for
minimum. Transfer to TP4, tuning L8
and then L7 for maximum, then L9 for
minimum. On to TP5 and tune L10
and then L9 both for maximum. Now
remove the multimeter leads, and
connect the positive lead to the DC
positive supply, and the negative lead
to TP6. Tune C90 and C92 using a
flat-bladed non-metaliic adjuster for
maximum indicated voltage. Now
remove the positive multimeter lead,
change the range to 250uA DC, and
connect the negative lead to TP7.
From now on, keep the TX keyed only
for as long as it takes you to make an
adjustment, to prevent overheating of
the PA. :

MF5FM

Tune C98 and C99 for maximum
indication on your multimeter, you
should now have an indication of RF
power, so disconnect the multimeter
and tune C106 and C108, the [atter
accessible from beneath the PCB, for

Fig. 5. MF25 Tx alignment diagram

maximum power, re-tuning the PA
capacitors as required for absolute
maximum, repeating several times as
required.

MF25FM
. Tune C98 for maximum current
indicated on the multimeter, then
watching the RF power meter tune
C106, C107, C111 and C112 in that
order for maximum RF output. Re-
tune all the PA capacitors again for
absolute maximum, repeating as
required.

You may now find it useful to go
through the muiltiplier and PA align-
ment stages againto squeeze the last
drop of RF power out of the set. Then
set the relevant crystal trimmer for the
correcttransmit frequency, and while
modulating the transmitter adjust

C48 as required for maximum devia-

tionas heard on amonitoring receiver.
RV1 which sets the mic gain will
atready be set fairly accurately, but
RV2, the TX deviation control, may
need adjustment to give the required
peak deviation, this being 2.5kHz
peak for 12,6kHz channelling of 5kHz
peak for 26kHz channelling. You may
find that hinging the boards down
often has a slight effect on the
operating frequency of both TX and
RX, so check this and re-adjust as
necessary before finally screwing the
case lids down.

UHF Alignment

As with the VHF set, we start by
aligning the receiver multiplier stages.
Switch to the appropriate crystal
channel position, and connect your
multimeter negative lead to the DC
supply negative. Switch to the 2.5V-

Rx
FRONT END

Fig. 6. UHF Rx alignment diagram
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DC range and connect the positive
multimeter lead to TP2. Using your
non-metallic ferrite core adjuster tune
L10 for minimumreading. Transferthe
multimeter positive lead to TP3, and
tune L11 and then L10 for maximum
reading, re-adjusting as required for
absolute maximum, thentune L12for
a minimum reading.

Switch to the 10V range on your
mulitmeter, and transfer the positive
lead to TP4. Tune L13, then L12, for
maximum reading, again readjusting
as required for maximum. Transfer to
TP5, switch to the 2.5V range, and
tune L14 and L15 for maximum. Now
switch back to the 10V range and
transfer the lead to TP1. You’'ll now
need touse aflat-bedded non-metallic
trimmer to adjust the multi-turn

capacitors C65 and C66, tune these -

for maximum indicated voltage on
TP1.

We now need to monitor an RF
signal by using the aerial connection.

Ensuretherelevantcrystaltrimmeris -

adjusted so that you correctly receive
a strong signal on the required chan-
nel, youmay findit useful to open the
receiver squelch at this point by
adjusting RV1, the preset squelch
potentiometer. Onthe metal frontend
block, adjust C5, C3, C2 and C1 for
maximum quieting of a received sig-
nal, reducing the RF level of this as
required. Again as withthe VHF front
end, you may find you need to use a
pair of small pliers or suchlike for this
if you don't have the correct tool. itis
not necessary to use a non-metallic
tool on these four. Once you have
done this, go back to C65 and C66

adjusting these for absolute best
quieting of a weak signal, re-adjusting
the trimmers on the front end block
also for absolute best sensitivity.

Re-check the adjustment of each
cystal trimmer for correct on-fre-
guency reception, tuning these for
minimum distortion of a modulated
signal. Re-adjust the squelch as re-
quired, and that completes the re-
ceiver alignment.

To get the transmitter going,
connectyour power metertothe aerial
connection, and with yourmultimeter
switched toits 10V DC range connect
its positive lead to TP1 on the trans-
mitter PCB, with the negative lead

again connected to the DC negative

supply. Key the transmitter PTT, and
remember to keep this keyed when
taking readings. Using your ferrite
core adjusting tool, tune L3 for a
minimum voltage reading. Transfer
the multimeter positive lead to TP2,
and tune L4 then L3 both for maxi-
mumreading, re-adjusting asrequired
for absolute maximum, then tune L5
for minimum. Transfer to TP3 and
switch your multimetertoits 2.5V DC
range. Tune L6.and then L5 for maxi-
mum reading, then tune L7 for mini-
mum. Transfer to TP4 and tune L8
then L7 for maximum, then L8 for
minimum. Transfer onto TP5 and tune
L10 and then L9 for maximum.

Now remove the multimeter
leads, and connectthe positive lead to
the +10V DC stabilised line present
onpins5and 6 ofthe TXPCB, and the
negative lead to TP6. Using your fiat-
bladed non-metallic trimming tool
adjust C90 and C92 for maximum
reading. Now connect the multimeter
positive lead to the 13.8V DC positive
supply, and the negative leadto TP7.
TuneC97,C98andC99formaximum
reading, re-adjusting again as required
for absolute maximum.

Transfer the multimeter negative
leadto TP8, andtune C103andC104,
again for maximum reading. By now
youshould be getting anindication of
RF poweroutput, sotrytokeepthe TX
PTT keyedonly foraslong as youneed
for individual adjustments, to avoid
overheating the PA. Tune C106 and
C107 for maximum indicated power
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output, thentune C111 and C112 also
formaximumoutput. Gobackandre-
tune these capacitors again forabso-
lute maximum output; you may also
find it useful to go through the DC
alignment stages again to make sure
you get optimum performance.

Adjust each crystal trimmer as
required for the correct transmit fre-
quency, and while monitoring on a
receiver adjust C41 for maximum
deviation when modulating the trans-
mitter, then adjust RV 2 forthe correct
peakdeviation as required. You'll find
the TX microphone gain should
already be set to a reasonable level,
but this may be adjusted with RV1 if
required.

Faultfinding

Itis beyondthe scope of this brief
article to give complete PCB layouts
and circuit diagrams for faultfinding
purposes, however the most common
fault you may encounter is that of no
receive audio. If so, firstcheck thatthe
audio link is in place between pins 8
and 12 onthe facility socket, asatone

board that may have once been in

place could have been removed for
some purpose. If not fitted, a blank
PCB with a connecting track linking
these two connections should nor-
mally beinplace, which of course may
also be missing.

If all is correct here, check the
squelch potentiometer (a spray of
switch cleaner on this often works
wonders) and try connecting an exter-
nal8 ohm speakerincasetheinternal
oneis faulty, remembering to keep the
speakerleadsisolated fromthe chas-

_sis. If however the large circular audio

IC next to the front end block is getting
hotitislikely this has been destroyed,
acommonreason foraset being sold
as a ‘scrap’ bargain. This is of little
consequence for packet radio use, but
| would advise you to unsolder and
remove the ICif itis overheating. If you

do require loudspeaker level audio, |

recommend adding one of the many
low-cost audio ICs. Maplin and Cirkit

amongst others supply a variety. This -

may be built onto a small sub-board
inside the set, fed from the wiper of
the volume control. Thispoint carries
fully squelched receive audio, and the

output of the amplifier may of course
be connected to the internal speaker
as before.

Finale

This series will continue with a
look at the Pocketphone 70 range of
equipments suitable for 2m use, fol-
lowed by the ‘Olympic’ range for 2m,
4m and 70cm together with channel
scanning and synthesizer modifica-
tions. As the mobile rally season
approaches, more and more surplus
PMR gear willbe onsale, oftenatvery
low prices in view of the forthcoming
PMR regulations cominginto force in
1990 which make these eariier sets
redundant. As this series can only give
limited details ontherange of ex-PMR
equipment available, our sister
company Argus Books will be publish-
ing the Surplus Two-Way Radio Con-
version Handbook written by G4HCL.
intime forthe 1989rally season. This
will give greater details on the many
sets already coveredin pastissues of
HRT, as well as several other equip-
ments including repeater modifica-
tions and details for packet radio use.
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TRANSVERTERS

in fact almost anywhere in the world.

® 28/50MHz 25w p.e.p. £199 + £4 p&p
® 145/70MHz 25w p.e.p. £239 + £4 p&p
® 145/70MHz 10w p.e.p. £199 + £4 p&p
¢ 28/70MHz 10w pe.p. £199 + £4 p&p

® 7dB switched attenuator £22 + £2 p&p

POWER AMPLIFIERS

RECEIVE CONVERTERS

RECEIVE ONLY CONVERTERS
10m IF for 2m, 4m or 8m receive £39 + £2 p&p,
PRE-AMPLIFIERS

DC through switching (max 100w p.e.p.)
® [ndoor boxed unit £36 + £2 p&p

MET ANTENNAS
SOMhz 3 el £42.95, 5 el £64.40 £4.50 p&p

NAVICO 2 metre FM mobile

Top mount bracket for above £6.85 + £1 p&p

SEMI CONDUCTORS + 25p p&p
BA479G (pin diode) 25p
TP2335 (35w 10dB+gain) £18.95

“R. °N. “Electronic$

Professionally Designed Equipment for Amateurs

® 144/50MHz 25w pe.p. £179 + £4 p&p. Use with FT290 or similar 2m
transceiver, for the opportunity to work USA, Africa, Japan, Australia, etc.

® RNB90 PA 25W 6 metre Power A mplifiere?5 + £4 pé&p

10m receive, 2m iF, with thry switching on transmit, use with 6m
transverter and work 10m/6m crossband €45 + £2 p&p

2m IF for 4m, 6m or 10m receive£39 + £2 p&p each

Low noise (<1dB) GaAs Fet Pre-amplifiers for 6m, 4m and 2 metres. RF or

® Masthead (line powered) with indoor DC feed £59 + £4 p&p

AMR1000 5/25w 12.5/25KHz 2 METRE FM MOBILE £247.25 + £4 p&p
AMR1000S 10 memory, full scanning £299 + £4 p&p

12.6v 8A switch mode regulator (15-32v input) £66.35 + £4 p&p
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your key and see what you actually send!

G4IJE Sept 87 Review “bargain of the century”; Excellent/outstanding EI9EJ;
Avery good buy — G2DRT (RSGB Council): Amazing on CW, even better on
RTTY-GOHWA; Damnclever — Home Offic Telecoms; Excellent standardof
construction — G1CQV. We could fill the page!

~5 COMMUNICATIONS
- AF BANDPASS FILTER
Ze /',' f Designed by Deiter Fritsch
i DJ3NB/VK3BGJ/GOCKZ

""Too gaod forradio hams” — G30GQ; 40 Mtrs CW veryim ressed —RevG
Dobbs G3RVJ; Better than all the knobs on the Ten!e::yGegx. ’ S

The MICROREADER is a totally self-
contained system for reading CW and
RTTY. Simply plugs into the head-
phone socket of yeur radio and dis-
plays textonthe builtin LCD display.
No computers, program tapes or
interfaces are required. Fully automatic
and simple to use. Available with built-in
morse. TUTOR that sends random groups, full
controtefspeedspaces etc plus auto repeat. Plugin

BP34 PROFESSIONAL

s Thisfilteris a no compromise design
withanincredible 34 orders of filtering.
The result, a level of performance that is

unmatched in this country or any other come to that!

For further information, write or call Bill Green GSHLZ

Al prices include VAT E gﬁ%gﬁfﬁﬁ%ﬁ%ﬂﬁ 7 Full 12 month guarantee.
37 Long Ridings Ave, Hutton, Brentwood, (Edinburgh) b AL
Essex CM13 1EE. Tel: 0277 214406 S BP34Filter... ... £94550 J

Also available from:

All prices include VAT & p/p.
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