Pye M296
Conversion to
70cm FIM

G4HCL continues with the M290 series by featuring a
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The M290 Series, they all look the
same!

I gave anintroductionto M290 seriesin
the January 1993 issue of HRT, this
series covering a range of VHF AM/FM
and UHF FM car radio-sized transceiv-
ers, and giving details for the M294 A,
B, and E band models for 2m and 4m
use. This time I'm covering the M296,
suitable for use on 70cm, and there’s
also a HRT article ‘lined up’ by Pete
G7DXVonconverting the M band M294
to 2m, which you'll see in these pages
shortly.

Part of a Series

From the Jan 93 article (if you
missed it, back issues are availablel)
you’'ll see this set is part of a series,
which all look identical from the out-
side. So take a look at the bolted-on
serial number plate on the rear panel, if
you see ‘M296 on this then you're in
business for 70cm! The set comes in
either single or six channel versions, if
it has a mechanical 6-way channel
switch on the front it's muitichannel, if
ithasablanking plate instead it's single
channel, simple as that. You may also
see various selective calling indicators,

compact 6W/25W rig for 70cm

switches etc. on the front panel, don't
worry ahout these, (see the earlier arti-
cle for details), we'll get your M296
operating ‘normally’ without these.
The set’s transmitter comes in ei-
thera 6W or25W poweroutputversions,
the difference being an additional power
amplifier PCB which is bolted to the
inside rear panel of the set. Take a look
inside by undoing the four screws on
the rear panel and sliding the set out, if
you seesuch aboardwithits prominent
CD4442 transistor fitted, you've got a
25W model, if there’'s an empty space
it's the more common 6W version.
The transceiver was originally
manufactured to cover either the 405-
440MHz range (T band) or the 440-
470MHz range (U band), either will op-
erate on 70cm, but ensure you obtain
the correct crystals using the formula

shown here. Don’t be ‘fobbed off’ by
the supplier saying “Yours is a U band
set so you need receive crystals to the
U band formula”, as this uses negative
side carrier injection and you may end
up with lower receive sensitivity when
you try to tune the multiplier stages
downto operateon70cm. ifhe wantsto
arguethe point, say ‘goodbye’ and pur-
chasethem from someone elseinstead!

Crystals
The formula you need is;
TX Freq
TX Crystal Freq. =
32

RX Freq+21.4MHz
RX Crystal Freq. = ——MM——

8

You’ll need a pair of crystals for
each channel, i.e., one for transmit and
one forreceive. The crystals are plug-in
HC25u types, remember to quote the
crystal frequency rather than the trans-
ceiver operating frequency when you
orderthese, statingthey’re forthe M296
transceiver. Although I'd advise order-
ing just ‘amateur spec’ crystals to save
money, the commercial specification
reference for these are T92RX for both
the TX and RX crystals, which may be
useful to give to your supplier for in-
formation.

Getting it Going

The first thing to do is to slide the
set out from its case (just remove the
four rear screws, you don’t need to
remove the front panel), lift the crystal
compartmentlid and plug yourcrystals
intotheirrespective positions. Nowtake
a look inside the case you've just re-
moved the set from, and see if any
‘electronics’ remain in the shape of se-
lective calling units. These slide into
the setinthe same way as the RF board
you've just removed, but out of the
front of the setratherthantherear. This
circuitry may cause your set to either
keep its receive audio muted until it

Look at the rear panel to find the
model number
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Here’'s what's inside the M296

receives the correct off-air tone(s), or
transmit various ‘funnies’ you possibly

might not wish it
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tol If you find a
selective  call
module present,
I'd recommend
you entirely re-
move the elec-
tronics of this
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from the set, just
retaining the
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set. If so, then
check the linking
details on the ra-
dio section PCB,
you need to have
pinF1linkedto pin
S, rather than G1
linkedto S as may
be fitted if the op-
tion provides RX
audio switching.
Likewise on
PLA transmit, the lead

Oezu

from pin 3 of the mic socket should go
to pin L1, rather than to pin K1 if auto-
matic selective call signalling is used
on transmit.

The red and black wires are the DC
12V positive and negative, and the re-
maining pair are for the external loud-
speaker connection, you should use a
3-8Q impedance speaker here. The TX
PTT needs +10V for switching, this is
provided on pin 5, see the previous
article for details of packet TNC inter-
facing.

Receiver Alignment

Let’'s start with the receiver. Con-
nect your 12V power supply, set the
receivervolume controlto aboutathird
of its maximum travel, and rotate the
squelch potentiometer, RV3, fully anti-
clockwiseto make sure you hearsquelch
noise from your speaker - if not then
check yourconnections andlinks. You'll
need a non-metallic trimming tool for
alignment, and the use of a multimeter,
and towards the end an off-air signal to
align the front end with.

Starting with the multiplier stages,
connect your multimeter negative lead
tothe DC negative supply, whichis also
the rear panel chassis, and set your
metertoits 2.5V DCrange. Connect the
meter positive lead to test point TP1,
and with your channel switch in the
correct position use your non- metallic
trimming tool {(don‘t, ever, use a jewel-
ler’s screwdriver!)tune the cores of L15
and L16 for maximum reading, peaking
both for absolute maximum, then ad-
just L17 for minimum reading. Remove
your multimeter positive lead, switch
the meter to the 10V DC range, then
connect the positive lead to TPZ and
tune L18 and L19 both for minimum
reading. Transferthe lead to TP3, switch
back to the 2.5V DC range, and tune
L20, L21, L18 and L19 for maximum,
then retune L20 and L21 again for abso-
lute maximum. That's it for the multi-
plier alignment.

Now for the front end. If you con-
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RV3, the RX squelch control

nect an aerial (or a signal generator if
you're fortunate enough to have ac-
cess to one), you may be able to hear
any strong off-air signals on your fre-
quency already. You'll needtofind some
form of signal on your channet fre-
quency to align onto (local amateurs
can be useful here), and start by adjust-
ing your receiver crystal trimmer for
distortion-free reception. Then,tune L1,
L2, L3, L4 and L5 for best quieting,
reducing the level of the off-air signal
asneeded foraccurate adjustment, and
retune allthese untilyoucan’tgetitany
better. Then, afinal re- set of the crystal
trimmer, followed by your squelch pre-
set, andthat’sit, youshould have afully
operational receiver.

Transmitter Alignment

For this you'li need a 50Q dummy
load connected to your aerial socket,
capable of handling 6W or 25W as ap-
plicable, with some form of RF power
level detection in line such as a power
meter or an absorption wavemeter.
Rememberto keep your PTT {Push-To-
Talk) keyed when making adjustments,
by shorting pins 3 and 5 on the micro-
phone connector, but keep this keyed
for only the length of time it takes for
you to adjust each stage, to prevent
overheating or damage to the PA.

To begin with, set the RF power
preset, RV6, fully anticlockwise, you
can get access to this with your trim-
merthrough the small holeinthe screen
in front of it. Set your multimeter to its
10V DC range, and connect the meter
positive leadto TP4. Withthe PTT keyed,
adjust L30 and L31 for maximum read-
ing. Transfer your meter positive fead
to TP5, set now to its 2.5V DC range,

and adjust L32 and L33 for maximum,
then L34 for minimum. Transfer to TP6
and tune L35 for maximum, then L36
for minimum. Transferto TP7 and tune
L37 for maximum, then L39 for mini-
mum. Now switch back to the 10V DC
range, transferringto TP8, andtune L39
and L40 for maximum, then L42 for
minimum. You may by now see aslight
rise on your RF power indicator, so
tune L43and C165 formaximum power.
If you can’t see an indication yet, con-
nect a DC ammeter in series with the
positive supply to the set and tune ini-
tially for maximum current until you
see the RF appear, then tune for maxi-

mum RF output. Carry on by tuning
C170 again for maximum, and then
tune C183 and C184 as a ‘pair’ for maxi-
mum, then €193 and C194 again as a
‘pair’ again for maximum - i.e., tune
oneofthe pair slightly, then the other of
the pair, then back again and so on,
then onto the next pair. If you have a
25W PA unit fitted, you’ll need to also
peak the trimmer capacitor, C306, on
this PCB for maximum output. As a
"final touch’, readjust L39 and L40 for
absolute maximum power. You can,
now, if you wish adjust RV6 to reduce
the power outputto the level you need,
if so you should readjust C193 (and
C306 if fitted) for maximum power
again, then readjust RV6 again for the
level you need.

RV5 is the transmit deviation con-
trol, which you’ll probably need to ad-
just slightly to give you the required
5kHz peak deviation. RV4 is the trans-
mit mic gain (this should already be set
to appropriate level} which you may
wishto adjust after you’ve correctly set
the deviation.

Interfacing

On the front of the set’s PCB are a
number of connections on a small
socket. The details forthese were given
inthe earlier article, but unfortunately a
‘gremlin” got in the works for the tabile
ofthe pin designations, these are given
correctly here, my thanks go to Pete
G7DXV for pointingthisout. You'll need

This is where the 256W TX PA fits
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Table 1 - Mic Connections

Mic live

Ground

10V PTT line

RX low level audio
10V output

e Wk =

Microphone Connections

Table 2 - Facility Module Connections (correction from Jan 93
article}

-ve
Mic preamp gating
In band TX encode
Sub audio TX encode
RX audio for decoders
RX squelched audio
Undedicated

10V

IOmMmMoOm>

poZZrx-

T 10V

10V via TXPTT
TX relay coil
Undedicated
13.2Vv
Undedicated
Undedicated

QPGKLEMEF

00000000
00000000

DNJCBAAH

Facility plug connections
(viewed from front of set)

a link between pins D1 and D2 if you
want to add TX sub-tone (CTCSS) en-
code.If you'dlike to add a ‘busy’ indica-
tor, you'll find that pin P2 goes to 0V

a0}

when the squelch raises (you may
sometimes find thisis linked to pin M1,
which is in turn connected to pin M on
the PCB facility connector), so you can
add an LED/resistor combination or an

indicator lamp here if you wish. You
may also find it handy to bring the
squelch potentiometer connections out
to a front panel mounted control, you'll
need to use a 10k linear potentiometer
for this.

Final Final

That'sit. If you've used a jeweller’s
screwdriver on the cores and broken
them, don’t cry to me for help {you
were warned!), but if you find you are
having problems and need a copy of
the circuit diagram of the set, send an
SAE, marked ‘M296 circuit’ in the top
left hand corner, to the HRT Editorial
Office, P. O. Box 73, Eastleigh, Hants.
S05 BWG, and you'll have one by re-
turn of post. Happy 70cm operating!

wise suy @

To make useful 2m radio

circuit

+info

connector

with gear

BARGAINS!

DYMAR 2000 mobile radios synthesised, 100ch 15w r/f
o/p, supplied with mod info, eproms, componentsetc.

PYE M294 “A” band for 2m. 6¢h with mic etc
PYE MX294 “A" band synthesised with mic etc
PYE MF5FM “A” band for 2m. 3¢h with mic and

PYE MF5U “U” band for 70cms with mic
NOLTON NOVA 242 small 10ch mobile for 4m am/fm

RACAL MAB85 30-76 MHz wire dipole kits with 4
antenna elements in satchel 50w power handling BNC

MOTOROLA PSU Mains in 130VA 13.6V out
PYE W15FM “A” band boot mount 25Khz, ¢h sep, 6¢h

)

£60
£75

THE FLYING SHOP

L BIGGIN HILL AIRPORT |

£100

£29
£36

£26

£12
£35

IMHz-1300MHz

£26

THE NEW!!!
YUPITERU MVT-7100

* 1000 Channels

* All Mode AM/FM/_sifyles
MW/LSB/USB S PRI

« 500kHz-1650MHz “ 1,388

* SSB tuning in 10Hz steps

YUPITERU VT-225
£199 incl V.A.T.

YUPITERU MVT-7000

* AM-NBFM-WBFM * Multiple steps
= Better than 0.5uV + 200 memorics *

YUPITERU VT-125 MKII

* Excellent reception * 108-142MHz
* 30 memeory channels
* [lluminated LCD display! 25, 150 or

PYE AC15PU 13.5V mains psu for W15 etc £30 Rotary dia » S-meter » Fastsean spesd + | 100KHHE sieps
Lockout/ priority * Ni-cads * Charger/ » Search scan or direct frequency entry
PYE M293 “A" band + mic + |/S £40 AC PSU * [2V lead * Keylock * Keyboard beep tone * LCD

The MVT-7000 from Y upiteru provides signal meter

PYE MX293 “E” band synthesised + mic + I/s £45 e e ey treica by | £160 incl VAT,
PYE L9U UHF o.k. 70cms wall mount base, 12V £26 Subply tharwill ot only ekbarer e ni- | 540V mais asapron 137 d e cigar p”

cads, but also run the set directly from
the mains. It's beautifully styled lines and
superb engineering make it the best buy
for the customer who wants the widest

poieie? ™5 £999 incl V.A.T.

possible

The Flying Shop, Biggin Hill Airport,

Westerham, Kent TN 16 3B\

Tel: (0959) 576370 0900 - 18.00 (Mon-Sun)
please mention HRT when replying to advertisements 25

& carry strap.

We now accept ACCESS/VISA orders on the
telephone. SAE for mail-list or enquiries please.
Ex PMR radios are sold “as is” but are checked for

completeness before despatch.
BARGAINS FOR CALLERS. SURPLUS AND SECOND-USER EQUIPMENT ALWAYS WANTED

G.W.M. RADIO LTD

40/42 PORTLAND ROAD, WORTHING, SUSSEX BN11 1GN
TELEPHONE: 0903 234897 Fax: 0903 239050
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24 hour delivery £7.50
48 hour delivery £5.00

(0859) 572352 0700-0200 & 1800-2000
Fax: (0959) 576711 24 Hour,




