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FIG. 6: FT101 Digital Readout ROM. 

The 4511 IC’s also contain BCD to 7 DIODE MATRIX ROM 

segment decoders and circuitry to provide 

sufficient drive current for the 7 segment 
common cathode displays. The decoders 
convert the BCD digit on 4 lines to 7 lines 
to give the required decimal digit. A lamp 

test facility. is provided to check that all 
segments of the displays are working. 
When a logical low is applied to the lamp 

test input a figure 8 is displayed on all 
four digits independent of the data inputs. 
This is accomplished by the normally 

closed push-button connected to the 

positive supply. 

The matrix consists of 11 horizontal rows, 

one for each band on the FT101, and 30 

vertical columns, 16 for the 4 BCD numbers 

loaded into the counters and 14 for the 

two 7 segment megahertz digits. In the 

first part of the ROM giving the BCD num- 

bers, referring to Fig. 6, at each inter- 

section of a row and a column where a 

logical O (Low voltage) is required on that 
data line on that band, a diode is included 

between the row and column. 

In the second section of the ROM where 

a particular segment is required to be 

illuminated on a particular band a diode is 

included at that matrix intersection. 

CONSTRUCTION 
Most of the components are mounted on 
two printed circuit boards, one carrying 

the 6 LED displays, mounted vertically on 

the other larger board. This latter takes 
most of the circuitry and is single sided but 

with numerous links and rails above the 
component side. The display time oscil- 

lator IC7 is wired on an outboard piece of 
veroboard mounted vertically on the main 

board. 

The VFO filter is mounted in a small 
brass box at the rear. The positive supply 

from the transceiver also enters the filter 

box leaving it through a 1000 pF feed- 
through capacitor. 

Intending constructors should make sure 
to carefully shield the VFO signal line, 

earthing the braid at one point on the read- 
out chassis and at the etxernal VFO socket 
on the FT101. If the shielding is not done 
carefully spurious signals will get into the 
receiver. Solid S9 birdies were noted at 
various stages during development but 
these were eliminated by careful shielding. 

The read only memory is constructed on 
Veroboard with the columns formed by 

tracks on the board and the rows formed 

by wires supported by matrix board pins. 

The diodes and the 100K resistors are 

mounted vertically while the IK resistors 
limiting current to the LED megahertz 

displays lie flat. 

Great detail of the construction will not 

be included here as the writer would not 
expect readers to duplicate the readout 
device exactly. However, if a demand exists 

sets of printed circuit boards with much 

improved layout could be made available. 
Cost of the IC’s and LED displays is 
$40-$50 for this project, going on prices 

current at the time of writing. | 

$0 CHANNELS 
SCOM IC22$ 

Most of you will have seen or heard 
the new Icom IC22S rig which is 
the latest version of the popular 

1C22. 

Whereas earlier 1C22’s used crystals, two 
for each channel required, the 1C22S uses 

a Phase Locked Loop Synthesizer. Unlike 
other synthesized rigs, the 1C22S uses a 
conventional 22 position switch wired up 
to a diode matrix inside the unit. Up to 
eight diodes are used for each channel 

that you require, in a combination unique 
to that channel. 

An 1IC22S was purchased and fitted to 
the car and many contacts were made on 

the various channels fitted, namely seven 
repeater and_ three’ simplex. Other 
operators were then heard QSYing to 
various ‘private’ channels and_ other 

channels which were not programmed into 
the 1C22S. 

j 

FOR THE 

The thought occurred that this could be 
done on the IC22S by using an external 
programming unit to select the required 

channel in addition to those already pro- 

grammed into the rig. 

Thus facilities similar to other switch 

programmable rigs could be obtained. In 
the case of the IC22S, all 25 kHz channels 
in the WIA band plan can be ‘‘dialled up’. 

After examination of the IC22S circuit, 
and a couple of hours of thought and 

doodling, it was apparent that three 
switches, to dial up the frequency re- 
quired, would have to be decoded with 

logic circuits to set up the required diode 
pattern in the rig. 

To select any 25 kHz channel from 146 
to 148 MHz, it is apparent that 80 com- 
binations of the 8 diodes in the IC22S 
must be manipulated by the logic circuit. 

Since the rig already uses CMOS chips in 

Reprinted from APC, July 1977. 

G. Percy VK3ZQP 
22 Cotswold Cres., Springvale South, 3172 

the synthesizer, it was decided to also use 
CMOS in the external programmer unit. 

No attempt will be made to explain 
exactly how the circuit works, step by step, 
as this is beyond the scope of this article. 

In use, to use the programmer, position 

22 on the IC22S channel switch is selected, 

which makes available the eight diode posi- 

tions in the matrix to the 9 pin socket 
at the rear of the 1C22S. The +9V supply 

via channel 22 position is also wired to 
the socket. Earth is obtained through the 

ground return of the car. The programmer 

may be left plugged in at all times since 
it is only activated when the channel 
switch is set to position 22. Current drain 

is about 5 mA. 

The three switches on the programmer 

are used to select the required channel. 

Frequency is read directly from the switch 

positions. 
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CONSTRUCTION METHODS 

FIG. 1: Above. 

Fig. 2: Right. 

The whole logic circuit is built up on a 
double sided printed board approximately 
3 in. x 2.5 in. and is mounted in a small 
aluminium case with the three switches on 

the front panel. This box can then be 
mounted in any convenient position in the 
car. A suggested position would be under 

the IC22S attached to the cradle support 

bracket. 
A digital readout of the frequency 

selected could also be made but this was 
rejected on the grounds of cost and the 

doubtful advantage to be gained. 
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All of the CMOS chips are readily avail- 
able and cost about 40c each. The 

switches are standard Oak types, or similar, 
and are, in fact, the most expensive parts 

in this project. Thumbwheel switches 

could be used but are expensive and diffi- 
cult to manipulate whilst mobile. 

Total cost of the unit should be less than 

$15, according to the state of the ‘“junk- 
box’’. 

After constructing this unit, it was found 

that a similar unit is available in the US 

(N.B.: 15 kHz steps though) and retails for 
US$75. Its’ easy to see the advantages of 
home brewing! 

Construction is simply a matter of solder- 
ing the appropriate bits into the board, 

connecting the switches, mounting in a 
box and plugging into the 1C22S. Ten way 
flat ribbon wire can be used to connect 
to the IC22S. NORMAL HANDLING PRE- 
CAUTIONS WITH CMOS SHOULD BE 
TAKEN AS A SAFEGUARD, although no 
damage to any chips was made when con- 
structing the prototype. 

The IC22S is modified slightly by re- 
moving and taping the discriminator wire 
from the accessory socket and wiring the 

eight diode positions to the socket along 
with the +9V rail from position 22 on the 

channel switch. This point is also made 
from the diode matrix. That’s it. These 

mods can be easily removed later if you 

wish. 

Actual coverage of the unit, as  pre- 
sented, is all 25 kHz steps from 146.000 to 

147.975 MHz inclusive. 

PLEASE NOTE: 
THIS UNIT CAN ONLY BE USED ON THE 
1C22S AND NOT ON THE EARLIER VER- 
SIONS OF THE 1IC22. Sorry. 

If sufficient people are interested, a 
printed circuit board will be made avail- 
able, at cost. Probably about $5, depend- 
ing on quantity made. | | 

NCRA CONVENTION ADDRESS — SENATOR KNIGHT 
Address by Senator J. W. Knight, 

Senator for the ACT, to the first 
National Convention of the National 

Citizens Radio Association, Canberra, 

3 September 1977. 

Mr. Chairman, Ladies and Gentlemen: 

we It gives me great pleasure to have been 
invited on behalf of the Government to 

address your first national conference. 
The Minister for Post and Telecommuni- 

cations, Mr. Robinson, is unable to be 
present today and has asked me to convey 
his apologies. 

~ [| am especially pleased that you have 
chosen Canberra as the convention venue. 

This is not only because Canberra is 

the National Capital but also because in 
Canberra, | understand, the use of CB radio 
is not only well established but well 
controlled. 

| have been told by officers of the 

Minister’s department that they are very 
satisfied with the way that the local group 

organisations run their affairs and the way 
in which regulations are complied with. 

There is another reason for my having 
some satisfaction in addressing you. 

In Canberra the amateur radio operators, 
through the Wireless Institute of Australia. 
are working very closely with Citizens’ 

~ Band Clubs. 
sy. This is particularly pleasing to me as 

~ome of you may also be aware that my 
father is a keen amateur radio operator. 

This co-operation is gratifying and it is 
hoped that it will spread to other areas of 

Australia. 

There have been many significant social, 
economic and related changes in Australia 

over the past twenty years. 
Many of these changes have resulted 

from advances in technology. 
Probably one of the most dramatic tech- 

nological developments has been in the 
field of electronics. 

This has allowed inexpensive portable 
two-way radio equipment to come within 
the reach of the ordinary citizen. 

Not surprisingly these developments led 
to pressure on the Government to intro- 

duce a CB service. 
While to many the issues were very clear 

and simple, the introduction of a _-radio 

service is very complex and not without 
its difficulties. 

To preserve the radio frequency spec- 
trum allocated to Australia it has always 
been necessary to carefully restrict radio 

communication services to meet needs 
which could be demonstrated as essential 

and which are generally in accordance with 
the philosophies of the International Tele- 

communications Union. 

Australia is a major user of the radio 
frequency spectrum because of our widely 
spread cities which are vast distances 

apart. 

Another particular concern of any ad- 

ministration is the possibility of interfer- 
ence caused by transmissions in the high 

frequency part of the spectrum. 

This was, of course, very significant in 

considering the introduction of a CB ser- 

vice in Australia. 

In reaching its decision to introduce a 
CB service the Government was anxious 

that Australian manufacturers be given an 
opportunity to compete in the CB market. 

The Government also believed that be- 

cause of the significant technological ad- 
vantages that it offers, the UHF band was 

most suited to CB radio. 
The Government is hopeful that CB 

operators will change over to UHF as 

quickly as possible. 

One of the considerations in the intro- 
duction of any new service and something 
which still has to be resolved in relation 
to CB is that of maintaining discipline 
within the ranks of CB operators. 

Governments can introduce legislation of 
one kind or another to achieve discipline 

or supervision. 

Our approach to the question of super- 
vision starts at a different point. 

A scheme of self-regulation may be 

possible. 

It has the advantage of minimising the 
Government’s involvement and_ allowing 
citizens more freedom and choice in their 

activities. 

| am sure everyone will appreciate it is 
extremely difficult for governments to con- 
sult with all members of the community. 
For this reason we would encourage the 
development of organisations to represent 
the view of particular groups. 

This enables government to have a clear 
point of contact with groups in the com- 

munity in order to consult with them on 
matters of mutual interest or concern. 

This is essential in any scheme of self- 
regulation. 

A fully representative organisation is 

seen as a definite need in the field of CB 
radio; it is something to which | hope this 
conference will address itself with a view 

to furthering that objective. 

It is indeed unfortunate that the intro- 

duction of the CB service in Australia has 
to some degree been frustrated by recent 

events. The Minister has instructed his de- 

partment that no one wishing to obtain a 

licence is to be disadvantaged because of 
the current industrial dispute within his 

department; this dispute is now before the 
Public Service Arbitrator and it is hoped 
that it will be resolved shortly. 

| would like to talk briefly about the 
Citizens’ Radio service and how it com- 
pares with other radio communications 

services. 
Radio communication services in Aus- 

tralia generally operate with a discrete fre- 
quency for a specific purpose. 

The Citizens’ Radio service varies be- 

cause in fact it has a number of fre- 
quencies and operates for the purpose of 

personal short range communications. 

Protection is given to radio communica- 
tion services by regulations which set tech- 
nical specifications to ensure that equip- 

ment does not have inherent faults which 
will cause interference to other services. 

Regulations are also employed to avoid 

interference to the operations of a particu- 
lar radio communication service. 

However, governments do not generally 

involve themselves in the actual operations 
within the service. The confusion arises 

because some people expect this. 
It is not the intention to intervene in the 

use of the frequencies allocated to the 
Citizens’ Radio service except in two areas. 

To ensure all operators are properly 
licensed and that the few regulations pro- 
vided, such as_ prohibition on obscene 
language, hoax calls, etc., are complied 

with. 
In effect, it is expected that the Citizens’ 

Radio service, like other radio communica- 

tion services, will be self-regulated. 

Given these few constraints upon the ser- 
vice it is still apparent that there will be 

Amateur Radio January 1978 Page 11 


