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GITeetin:qs r e a d e r s ,  a p a r t  f r o n  t h e  Gippsland t r i p  
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.- 
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fi.isi.i 2:00 piii f o r  aii i n d e f ~ n i t e  per iod .  
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br:i\-13 Lhetit oj..rt i n  t h e  arten, .the woi-.st t h a t  co!.ilzl hacrpen is 
. that  'qot.i he pi.rk11ic l ~ q  as.t~-t.rc ise1.t. 





k i t h  money in  their hands read; to 
go 2m mu;timode for under f250.  
Especially now, the FT290 fits the 
renuirements of the not too affluent 

larket very well. In one piece i t  
L .tdes a unit which is suitable for 
portable, mobile or base station use 
with CW, FM and SSB operation 
being provided for. The FT290 is a 
little large for portable operation and 
somewhat small for base station use, 
but it suits most people who want 
to do a little of everything on the 2m 
band and have not a f1000+ to 
soare for three seoarate rias. 

What's Inside? 
The block diagram, Fig. 1, gives 

a pretty good idea of the circuit 
arrangement. The receiver section is 
conventional with a dual gate FET RF 
stage and first mixer followed by a 
10.81MHz first IF. The SSB and CW 
sections carry on at this frequency 
as far as the balanced demodulator, 
whilst FM is dropped to 455kHz by 
an 'all in one' demodulator chip. AF 
output to  the speaker is about 1 
,-,-tt, far more than the miniature 

.nal speaker is happy with, but 
k . ~ i s i o n  is made for the use of an 
extension speaker - if at all 
reasonably sensitive this makes 1 
watt sound quite loud. 

On transmit the SSB and FM 
signals are developed at 10.81MHz 
and "squirted" towards the antenna. 
The PA stage is set up so that 
without ALC it will deliver 4-5 watts 

I 

SWR protection to the PA transistor. 

Powering The Rig 
Provision is made for operation 

from eight infernal U l l / C  size 
batteries or from an external 8.5-15V 
supply. On FM, the internal batteries 
can be either rechargeable NiCads or 
conventional types, but for SSB 
transmit only NiCads are suitable as 
the higher internal resistance of 
carbon~z~nc batteries tends to cause 
unwanted FM and distort~on on SSB 
transmissions. 

difference to signal strengths and is 
likely to  result in a f25  bill! 

The telescopic antenna on the 
FT290R can be removed to facilitate 
the use of a flexy whip or a 'rubber 
duck'. Once the telescopic antenna 
has been removed, it is essential that 
it is refitted and telescoped down 
into its holder before any attempt is 
made to transmit on an external 
antenna. The retracted telescopic 
whip is part of the PA tuned circuit 
when using an external antenna, and 
its omission will reduce output and 
increase inout - and more than 

How To Blow Up. . . 
Basically, the FT290R is an 

extremely reliable unit. However, 
through dedication, ski l l  and 
experimentation, our customers 
have worked out several ways of 
putting them out of action. 

. . . The PA Transistor 
The ALC system on the F'290R 

is designed to hold the power down 
t o  2.5 watts. When correctly set, it 
will deliver its 2.5 watts at any OC 
power supply voltage from about 11 
to the top limit of 15 volts. If the ALC 
is incorrectly set, over 5 watts 
output can be obtained at the 15 
volts end of the scale and some 
people think that they have "peaked 
up" their rig by misadjusting the ALC 
pot. You may get away with it for a 
time, but any attempt to get more 
than 2.5 watts will make negligible 

likely blow the PA transistor. 

. . . The NiCads 
The calculator type socket on 

the back of the FT290R is for 
connecting an external DC supply 
lead. There are at least four different 
sizes of calculator type DC plug 
which will fit into the hole in the 
socket but only one size is correct. 
The plug used must operate a switch 
to disconnect the internal NiCads as 
it is inserted before the external 
supply makes contact. Many plugs 
when half inserted put the NiCads 
straight across the 12 volts supply 
and several FT290Rs have been 
written off simply by using the 
wrong size of plug. 

You cannot tell if the plug is 
correct by looking at it, try pushing 
i t  in slowly whilst watching the LCD 
display. If the plug is correct, the 
display should disappear as i t  is 



inserted about half way. If external 
12 volts power is connected to the 
plug, the display should then re- 
appear when the plug is pushed in 
further. It is most important that the 
plug disconnects the NiCads slightly 
before it connects the external 
power and only the correct plug will 
achieve this. On the subject of 
external power the FT290R 
consumes about 800mA and hence 
it is essential that the DC lead is 
fitted with an inline fuse holder with 
a fuse of not more than 2 amps. 

. . . The Micro Processor 
The scan pins on the mic socket 

end up at the micro processor. Also 
on the mic socket is a 5 volt supply 
pin. Try soldering a mic socket whilst 
i t  is plugged into the rig or short out 
the mic connections and you are 
likely to blow the micro processor. 
This, ~f course, applies to most rigs 
using micros and as these devices 
are about the size of a Kp.and have 
50+ soldered connections, replace- 
ment is expensive and a job for the 
dealer. 

Initially Insensitive 
Some FT290Rs did initially seem 

slightly lacking in sensitivity and 
there was a rush of modifications 
and pre-amplifiers to hot them up 
Later they were really quite sensitive. 
and the writer is not too keen on 
adding internal pre-amplifiers or high 
gain first FETs. In some circum- 
stances extra gain may help, but 

when the band is crowded with 
strong signals, it will only make 
splatter - due to cross modulation 
- worse. The writer's feeling is that 
any extra gain should be switchable 
so that the "best buy" is a good 
linear power amplifier with a 
switchable pre-amp. 

If the rig really is deaf, it is 
possible that the alignment is out. 
particularly if it started life as a "grey 
impor originally trimmed to cover 
144-148MHz. Touching up the RF 
alignment of the FT290R is not too 
difficult provided vou know what 

driver - to avoid damaging the core. 
Note that holding the trimming tool 
near the core will upset the 
frequency. 

Once the calibration is corn 
on SSB receive, the rig w. 
automatically transmit on frequency 
on SSB and CW, but may be out on 
FM transmit. To check this. either 
borrow an accurate frequency 
counter, or get a few reports over the 
air. Only when the SSB side is 
correct should you start adjusting for 
the FM transmit by slightly turning 
L2002 (also shown on oacre 41 of . - 

you are doing - it is covered in the the manual). 
instruction manual. The followina 
notes are provided for the benefit of 
those without a load of test gear, 
assuming that the rig has not pre- 
viously been attacked by a trimmer 
twiddler. 

The simplest way of checking of 
frequency is to tune to a reliable 
frequency standard. such as a 
beacon, a couple of different 
repeaters, or an accurate crystal 
calibrator, in SSB mode and note the 
dial readings. It is very difficult to 
judge exact zero beat so try tuning 
to a low beat note first on USE and 
then on LSB and take the average. If 
the display is more than about 
0.3kM out dignment is needed. Find  

Bri~htening Up The Audio 
When used mobile. the internal 

speaker tends to rattle if the volume 
is increased sufficiently to read the 
more muffled FM signals above road 
noisa A big increase in volume and 
clarity can be obtained by carrying 
out a small modification to the de- 
emphasis network which may have 
been optimised for higher pitched 
Japanese voices. This is shown in 
Fig. 2 CllO is removed by s q u d  
it with a pair of long nosed pliers uc 
it shatters ardd then shaking out a.. 
the bits. This really does make for 
much clearer Rx audia 

L 3007 (see page 41 of the manual) 
and turn it very slightly (about '/a Modifications 
turn) until the calibration is correct It must be emphasised that no 
- you should not have to move the work using a soldering iron should be 
core more than half a turn ur'ess carried out unless the rig is 
some fault has developed. Use a completely disconnected fmm aerisL 
proper trimming tool - not a screw power, batteries and all other 
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5. Solder the other end of R1 to the 
HT pillar which has several red 
wires going to it. Insulate any 
bare parts and run the new blue 
wire to regulator board. Re-fit 
top cover. 

6. Remove bottom cover and 

7. Slide out the regulator board and 
cut the printed circuit tracks at 
the two  places shown. 

Fig. 2 How to 'brighten' up the receive audio by crunching up C110. 8. Solder D l  to  the green wire on 
the mode switch and the green/ 
white wire on the nearby 
socket. Insulate as before. 

9. Solder the new blue wire to the 
of the FT290R. is made to run continuously on track on the underside of pin 11 

receive by being fed via D2  and R2 on the socket. 
Listen On Input from the noise blanker +6.8V 10. Solder a 470uF. C1, to  the track 
When working through a Supply. When the PTT is pressed the cut from pins 13 and 12, the 

repeater, it is handy to be able to 6.8V supply disappears leaving the negative end goes to an earth 

check if simplex contact is possible tone burst t o  run for about one point on regulator board. 

by dropping the receive frequency second from the charge in C1. 11. Feed the new brown lead via 0 2  

6OOkHz. A very simple to carry out Here are the instructions for to  the positive end of Cl. 

modification from the importers, fitting this modification which was 12. Check that  all diodes are 

Amateur Electronics of Birmingham, developed by ourselves (Amateur connected the correct way 
- enables this to be done. Referring to Electronics/Holdings of Blackburn). round and that all joints and bare 

Fig. 3, remove the bottom cover and 1. Remove top cover. leads are insulated. Re-assemble 

ate the black and white wire on 2. Fit a 100 ohm resistor, R2, to the the bottom cover. 

,1 which is the tenth wire from the rear solder pillar and run a new Testing 
left. Remove this wire and insulate brown wire from the free end of ~ i ~ t ~ ~  on input will occur when 
it from SKI. Find the green and white 'his resistor through any con- switched to +600. Tone burst will 
wire on SK2 and connect the anode venient hole to the regulator appear on - 6 0 0  wi th , z ~ ~ r r  

of a diode - either an IS1555 or board on the underside of the switched on. If tone burst is too long 
1M914 - to it, remembering to chassis. hsulate any bare wires. or short in duration, alter value of C1. 
sleeve the diode leads to avoid 3. Cut the green wire from pin 12 If tone burst appears on simplex, fit 
shorting. Connect the cathode of the and solder to  line end of D3. a 2.2k in parallel with C1. 
diode to the redlwhite wire from SKI Insulate diode and connections. 
at point x on ~ i ~ .  3. when 4. Cut back insulation on the Distortion On SSB 
pressing the call button, the logic of blacklwhite wire going to pin 11 
the rig is 'conned' into believing the without cutting wire and solder I f  the PA transistor is ever 
rig is in transmit mode and so the D3, the new blue wire and the replaced, it is essential that it is 
receiver falls 6OOkHz without 
actually going over to  transmit. 
Remember though, that when you 
want to  send a tone burst now, you BATTERY COMPARTMENT 
must squeeze the PTT at the same - time as pressing the call button. 

However, for those more adept 
at wielding the soldering iron. there 
is a modification to provide both 
listen on input and auto tone burst 
facilities. The 'listen on input' is 

*ired to the previously redundant 
~ 6 0 0  position of the selector switch 

and a one second tone burst is sent 
whenever the mic is squeezed when 
switched to repeater mode. (There is 
no tone burst on simplex). If the tone 
burst is not required, it can be killed FT290 FRONT 

by switching off the noise blanker at 
the back. 

As with the orevious modifica- 



LIFT REGULATOR 
BOARD UPWARDS 
FOR EASY ACCESS 

BOTTOM VIE# LL J 
Fig. 4 The more complicated method for listening on the inprt which 
enables the tone burst. Please follow the instructions carefully. I 

correctly biased. A transistor at the against lamp burn out is to  dim it by of whine. This can sometimes be 
end of the gain specification can be connecting a series resistor of about reduced by re-tuning the PLL which 
under or over biased if it is just 47 ohms. is explained on page 36, paragraph 
swopped. To check, monitor the If you do decide to replace the 2 of the m~nual .  Set the rig at 
whole rig's HT curreex with i t  set at bulb, I am afraid I cannot give you a 145MHz and tv adjusting X: 3001 
SSB, transmitting into a dummy load blow by blow description of its for the highest and lowest voltages 
and feeding the rig from a 13.8 volts replacement, but for guidance, start that can be obtained. Then set it at 
supply. Check on a sensitive power by removing the regulator board and half way betwwn these extremes - 
meter that there is no output, ie then work forward removing the this might not be the 3.5 v o b  
ensure that the can rier is correctly other two  boards by unscrewing stated. Another dodge is to  monitor 
balanced, and that no sound is being them from their mounting pillars. Do the whine on a separate receiver and 
picked up by the microphone. not dismantle the LCD display but . move the wiring harnesses around 

Now short circuit the base of the slide out and unsolder the old lamp for minimum noise The real cure on 
PA transistor, 02022, to chassis and and slide in a new one. The real art early production FF290Rs, i f  y w  are 
the total HT current should fall by is to  do the job without wires up some delicate work with a 
between 10-15mA. If i t  does not fall dropping off or becoming trapped soldering iron, is to  locate LO6in the 
by this amount alter the value of R71 under mountings and short circuited synthesiser and wire a 15pF 
until i t  does. R71 is a fixed resistor when re-assembling. capacitor in parallel with it. This can 
in early FT290Rs and - whilst not usuallv be tacked between the hot 
shown in manual - is a variable pot Rx or T~~ ends of C24 and C25 which will be 
in later FT290Rs adjacent to the PA found at the rear of the, IC m the 
transistor. The small diode, 023. is If when you go over to  transmit cvntha.iear . . ',..... "" .--. -..... 
incor~orated to orevent thermal run the relay clicks but the red light 
awa; and must b e  installed so that sometimes does not come on. or Burnt Out Battery 
it is in thermal contact with the PA conversely two  or three stabs at the Holders 
transistor using silicon grease when- 
ever i t  is replaced. 

Replacing The 
Pilot Lamp 
The pilot lamp is probably the 

worst feature on the FT290R and 
whilst i t  does not burn out very 
often, i t  is a "pig" to replace. If you 
are used to electronic service work. 

PTT are required before the Rx 
comes to life, suspect the relay 
contacts. To clean, remove the 
plastic cover and whilst rapidly 
pushing the PTT squirt some non oily 
cleaning fluid in. I must ernphasise 
that cleaner with lubricant must not 
be used neither must carbon tet 
otherwise you will have to replace 
the entire relay. 

~ ~ - - - -  - 

If, due t o  a short Jrcuit, a faulty 
calculator socket or a wrongly f i t t i i  
plug. the NiCads become hot, the 
holders will melt. These items are 
fixed into the metal tray with double 
sided Sellotape and are easy t o  
replace as t w o  exact replacements 
can be obtained from RS Com- 
ponents Ltd. stock no 488214. Aftar 
replacing these items do check, as 

allow 2-3 hours. If ~ io t ,  forget i t  and explained previously, that the plug 
dangle a well insulated bulb between 'ynthesiser Whine and socket are functioning correctly 
the display a r d  the meter. Some early production models before putting the rig back inta 
Incidentallv, a aood insurance of the FT290R had a rather high level operation. 
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PB-2236C VIEWED FROM COMPONENT SIDE PB2236-2236B VIEWED FROM C~MWNENT SIDE 

Fig. 5 How to modify your trmscdver to operate within the frsquency range 
and channel spacings which vay round the world. Date& which type 
vow rig pesamtv k and whkh you would like to change it to. Then install 
~pen'h&po.itlwmarksdwltha"O"hthetetsbleonthemuwnponem 
dde of the basrd. Type A tr- can have their range extended to 
143.5-148.49MHz by remwhg ESO. 
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Receiver Distorted On 
Some FM Stations 
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First check that the synthesiser 
is on frequency and then using the 
clarifier, careiully tune either side of 
a few stations. Note that the audio 
should be of good quality for about 
2-3kHz either side of the point 
where the maximum S meter read- 
ing is obtained. If it is not, locate 
T1013, shown on page 40 of the 
man$&, and adjust it so that the best 
qual~ty falls symmetrically around 
the point where the highest S meter 
reading is obtained. 

Chatter From Speaker 
When Transmitting 

m a  
144.0147.$999 

147.0 
WlOk 

X 
0 
0 
0 

The audio output IC is muted by 
a voltage when transmitting to 
prevent "monkey chatter" in the 
background. In some FT290Rs. this 
mute voltage is sufficient to kill the 
speaker when operating from 
internal batteries but allows it to 
come back to life if the rig is run from 
a supply of more than about 13 volts. 
The cure is to locate the mure 
resistor R2076 which is 15k ohms 
and replace it with one of 10k ohms. 

m e  
144.0-146.gaaS 

145.0 
12.SW2Sk 

0 
X 
X 
0 

Using With A Linear 
The matching Yaesu linear is 

switched by a DC voltage which 
appears on the antenna socket when 
in the transmit mode so there is no 
problem with the Tx/Rx relay clicking 
in and out when on SSB. When using 
an RF switched linear, this can 
become annoying and you may wish 
to "hard wire" it. If your linear has 
a PTT socket, this can be wired to 
the socket marked "stand by" on the 
side of the FT290R. If this is done 
with a linear such as the Microwave 
Modules MML 14413015, the click- 
ing relay annoyance will be avoided. 

Different Versions 
Different FT290Rs are made for 

sale in different countries. Apart 
from the tone burst, these versions 
are identical except for the place- 
ment of the links on the micro pro- 
cessor. Fig. 5 shows how these may 
be attered to give different frequency 
coverage and this may be handy if 
you are going abroad, or wish to use 
the rig w ~ t h  a transverter needing 
extended coverage. 

HAM RADIO TODAY AUGUST 1986 



Setting a 

Users can buy information- - 
~acked  compact discs the way 
thev buv recorded music 

A n adaptation of the hi-fi compact disc 
technology prbmises cheaper Third 

World access to the growing mine of 
valuable information held in computer 
databases. 

The number of databases has grown 
from a few dozen to more than 3,000 in 10 
years, but most Third World countries 
have yet to reap any benefits. George 
Thompson, director of the UN's Accis 
organisation, which helps coordinate in- 
formation systems, points out that most of 
these countries lack direct links to data- 
bases, and are dependent on access 
through phone and telex networks - a 
costly form of retrieval. Developing coun- 
tries also lack sufficient skilled operatives 
to use databases effectively. 

Yet they badly need databases such as 
Agris, a comprehensive international in- 
formation system for agricultural science 
and technology run by the UN Food aria 
Agriculture Organisation, or the World 

FB Databases are already becoming avail- 
able on CD-ROM. At the international 
online information meeting in London last 
December, the F A 0  database, Aquatic 
Sciences and Fisheries Abstracts, was 
exhibited as a prototype CD-ROM by 
Cambridge Scientific Abstracts of 
Washington DC. Oxford University, UK, 
is working on a CD-ROM version of its 
famous dictionary. More recently, the 
Commonwealth Agricultural Bureau 
announced it was using compact discs to 
store information on topics ranging from 
foot and mouth disease to crop breeding. 
Ian Harper 

Health Organisation's Inmard, which 
monitors adverse reactions associated with 
drug use. 

The advent of CD-ROMs means cus- 
tomers can buy information-packed discs 
in the same way that they buy pre-recorded 
music. The compact disc is 12cm in dia- 
meter and can hold up to 540 megabytes of 
digital information, equivalent to more 
than 100,000 written pages. 

The information is on a thin metallic 
substrate sandwiched in transparent pro- 
tective material. The disc is durable and 
unaffected by small particles of dust or 
surface scratches. The CD-ROM is scan- 
ned by a laser disc reader costing US$250- 
500, and the data fed into a microcorr~puter. 
With this technology, says Thompson, the 
owner of a disc may use i t  as long and as 
often as needed, with no telecommunica- 
tions charge for linkage to a database. 
CD-ROMs will never completely replace 
local or remote access to data bases, and. 
are unsuitable for short-lived information, 
such as financial data and news which are 
regularly updated. However, they are ideal 
for acqess to information of record such as 
that provided by the UN databases. 

Ideally, subscribers to a database would 
be posted a CD-ROM containing all the 
information held. At present it is imprac- 
tical to offer updates more frequently than 
once a quarter, because of the time i t  takes 
to produce the discs. But as CD-ROMs 

become more popular, more regular up- 
dates will be available. 

At present, few expandable databases 
will f i t  on a single disc. Companies offering 
database services have to solve this prob- 
lem before the idea can be put into practice. 
A possible solution would be to divide 
the database into chronological historical 
portions, with only the latest data reissued 
on new discs. Alternatively, providers 
could offer subsets of the complete on-line 
database service, although these may be of 
less value than a comprehensive service. 

Unlike other kinds of electronic pub- 
lisher, CD-ROM equipment manufactur- 
ers have agreed 0 6 - a  standard physical 
format for the compact disc. A decision on 
a common software format is expected 
soon. 



~ i a l  information 
IVORY COAST'S ~ a m t e l ,  Africa's first 
telematic network, allows computers to 
interrogate one or more databases from a 
terminal connected to the phone network. 
Four databases are accessible from 38 
access points. According to the Rome- 
based Inter-governmental Bureau for In- 
formatics, several hundred terminals and 
two or  three other bases will be operating 
bv the end of the year. 

~ovrer '  revival *' " -  I 

A BATTERY additive developed by the' 
Omega manufacturing division in Hong 
Kong services old acid batteries by dissoiv- 
ing 'the power-sapping sulphate which 
builds up on the plates. Omega 908 Battery 
Revive is claimed to restore disused batter- 
ies with one appIication. 

Space in a briefcase 
HANS CHRISTIAN Haugli, a technolog- 
ist at the International Satellite Organisa- 
tion in London, has developed a portahlc 
satellite system which will receive or tr ,~n\-  
mi; written text almost anywhere prov~~lctl 
there is an unimpeded view of a satell~tc, 
even through a window. The battery- 
driven system fits into a briefcace and 
weighs llkg. 

Distant voice ' 

A UK-BASED company has designcd a 
~ g g e d  new 20kW broadcasting systcm 
which it claims is ideal for remote loca- 
tions. The system detects any failurc of one 
of its two lOkW transmitters and routes thc 
other one to the antenna, reducing off-air 
time to a minimum. 

Cheap lines 
NIPPON Telegraph and Telephone Cor- 
poration of ..Japan has developed a new 
method of making fibre optics for tele- 
]hone cabling at a tenth of the present m c t .  

Double action 
A SOLAR-POWERED pump which also 
purifies water is being produced by Solpak, . 
a British-based company. . 

'The \uhmcnihlc or surl'iicc-n~ountctl 
punip i\ potvcrccl hy a convcntion:il photo- 
vo1t:iic gcIi~.r:Itor. with thc wiitcr hcing 
p;i\\cd tllrotrgh \anit and ch;ircoitl filters 

Character sketch 
A COMPUTER system that car] read 
handwritten Chinese with 95 per cent 
accuracy has been devised at Harbin En- 
gineering University. The system reads 
characters from a special pen-and-pad set 
and displays them in standard characters 
on a monitor from where they can be 
edited on the pad without a keyboard. Its 
inventors, who say the system can read 
3,755 commonly used characters, have also 
developed a computer system to read 
Chinese characters sent by facsimile trans- 
mission. 

i 
. .  Playing doctor,: - . .I. 

Microcomputers will be as famiiar.8s charts and 
clipboards to the doctors who' wilt soon be 
coming out of U S  medical schools,. where 
'rst-year students can use desk-top terminals to 
learn about diagnosis and treatment prog- 
rammes. . I  

At the George Washington University School 
of Medicine and Health Sciences in Washington 
DC, a student interested in stomach ailments 
can touch a word on the screen and choosea 
video simulation of a middle-aged male patlent 
being admitted to an emergency room with 
severe diarrhoea and nausea. 

A laser video disc, interact~ng w~th a program- 
me stored on floppy disc. produces on the 
screen a full-colour emergency room scene in 

!-::niature. complete with sound. A digital clock 
in one corner of the monitor counts away the 
qinutes as the student. touching the avarlable 
choices on the screen, decides whether to 
examine the patient. order tests. prescrrbe 
medication or proceed in some other way. 
' .  *"The first-year students love to see how long 

" it takes them to kill a patient." a teacher says 
: "They can use the computer to deal w ~ t h  : emergency situations, kill somebody by accl- 
dent. figure out what they did wrong and never 
even come into contact with or endanger a real 
patient."" ' ." < ' 

Tomorrow's doctors 'in the U S  should be 
equipped to use microcornpulers for everylhrng 
from keeping records to diagnosis and treat. 
ment, proponen<$ pf computer-arded rnedlcine 
say. i ' 
A N  


