
very small signals (out) V, may be lowered; ie 
R, increased but if you want the full O/P swing 
with V_ near V_./2 then you will have to reduce | 
also. Since A, = R/re and because re = 3 
mV/Ic you will find it quite a battle. Increasing 
R, and V,. (and modifying the base voltage 
divider) will produce greater gain but do not 
exceed the makers maximum V.,,. 

Input Z is R,,/R,2//R,,,, and since R,,.. = beta 
x re = 12k then R,, (in particular) does not 
seriously reduce the I/P Z. 

Output Z is 3k9 unloaded but nearer 2k7 when 
coupled to a similar stage. 

A, would then be 2700/30 = 90. 

You will also find that beta variations make no 
difference to calculated values of R, and R, but 
cause changes in base divider values and, of 
course, |, and I/P Z. 

In conclusion, these are ‘small’ signal ampli- 
fiers and whilst they are okay for microphone 
amplifiers, they will severely distort a crystal 
pick-up output unless a series resistor of some 
330k in the base signal circuit is included. 
Good Luck! 

DEVELOPMENT OF 
TELECOMMUNICATIONS 

A In 1945, there were 41 million telephones in the 
world. The total today is 668 million — an increase 
of 1500 percent or seven percent per year over 40 
consecutive years. As new services develop — 
telefax, data transmission, teleconferencing and 
others — there are no signs yet of a slowing down 
of this growth. 

However, it is interesting to note that three 
quarters of the world’s telephones are located in 
eight countries only, and the developing countries 
with 70 percent of the world’s population are using 

only seven percent of the telephones. 
From Telecommunication Journal — Vol 53, \V/1986 

SATELLITES IN BUSINESS 
A Satellites are not only changing the face of 
broadcasting, they are also changing that of 
business. Today, major growth is occurring in the 
United States market for private satellite 
networks, and a number of satellite systems 
specifically designed to service the 
telecommunication requirements of business 
have been developed. 

Annual sales of private satellite network earth 
stations are now estimated at US$315 million. 

Private satellite networks offer business voice, 
data, facsimile, and audio and video 
teleconferencing services. 

From Telecommunication Journal — Vol 53, |W86 

CHIP PERFORMS UP TO 48 
MILLION OPERATIONS PER 

SECOND 
Philips is launching a 2 um, single-chip, CMOS 
Digital Signal Processor (DSP) capable of eight 
million instructions per second (8 MIPS) and up to 
six concurrent operations in each instruction — an 
equivalent total of 48 million operations per 
second. 

The high throughput of the PCB5010 results 
from a highly parallel, pipe- lined Harvard archi- 
tecture consisting of two 16 bit data buses and five 
functional sections all working in parallel. The new 
DSP offers a short instruction cycle time of 125 ns. 

from Electronic News, June 1986 

ENERGY RATINGS 
Refrigerators and freezers sold in Victoria will 
have to be labelled indicating their rating of power 
usage. The labels have from one to six stars — the 
more stars the more energy efficient is the 
appliance. 

The scheme applies to refrigerators from 
December 1986 and freezers from March 1987. 

MODIFYING THE AZDEN 
PCS-4000 FOR A 5/25 kHz 

STEP RATE 

The Azden PCS-4000 is a 
popular two metre transceiver 
but it lacks provision fora 
step/scan rate of 5/25 kHz. 

The Azden PCS-4000 is quite a popular two 
metre transceiver, allowing a good deal of 
control from the front panel and the micro- 
phone. One thing that it lacks, however, (in 
common with many other rigs, | hasten to add) 
is the provision for a step/scan rate of 5/25 kHz, 
as opposed to the 5/10 kHz supplied as 
standard. 

It seems that Australia is one of the few 
countries in the world utilising a 25 kHz 
channel spacing on the two metre FM sub- 
band, however the PCS-4000 is remarkably 
easy to modify in this regard. All that is 
required is a signal diode (1N914, etc), a bit of 
wire, a fine-tipped soldering iron and plenty of 
patience! 

Reference to the circuit diagram shows that 
it is simple to convert the 10 kHz rate to 25 kHz. 
All that is required is a link between the “K3” 
and “RS” scanning lines as well as between 
“K1” and “R5” when the “STEP” button is 
depressed. Refer to Figure 1 for the Truth 
Table. It should be mentioned at this point that 
despite the apparent complexity of the control 
panel, very few functions are “hard switched” 
— which is to say that most functions are 
accomplished by scanning various control lines 
with suitable decoding firmware. 

Figure 1 — ‘‘Step” Truth Table. 
1 — Diode In 
o — Diode Out 

R5 

Step5 | 10 /12.5/15 | 20 | 25] 40 50 
Rate 
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CONSTRUCTION DETAILS 
Remove the top and bottom covers, thus 
allowing the front panel to be removed. Most of 
the “body” is taken up with the RF section, 
with the microprocessor living just behind the 
front panel. The knobs are easily pulled off, 
allowing the front panel to slip off. There is a 
small board containing the three switches 
(STEP; SCAN and TONE) that can now be 
unscrewed. Try not to lose these tiny screws in 
the interior of the rig — it is embarrassing 
having to turn it upside down and shake it! 
Besides, they can do nasty things should they 
happen to contact the internal battery... 

David Horsfall VK2KFU 
PO Box 257, Wahroonga, NSW. 2076 

NO DIODE PRESENT 

“TONE” 

Figure 2 — Switch Board. 

Referring to Figure 2, it can be seen there 
are vacant holes for extra diodes; currently 
only “D1” is installed. The modification is 
simplicity itself. First, insert an extra diode 
(1N914 or similar) in the ‘‘D2” position. It faces 
the same way as ‘‘D1” does. 

Next, take a short length of wire from the 
“free” end of the diode to any “‘K3” point. A 
suitable location is on the back of the memory 
switch; the yellow wire is a “K3” scan-line. See 
the circuit diagram in Figure 3. 

(Bie) (Red) Yerrow) 

Figure 3 — Circuit Diagram. 

Beware: the yellow wire on the switchboard is 
not a “K3” line. Also the circuit diagram has a 
mistake — the line shown as “K5” on the 
memory switch “SW1” is actually “K3” — the 
one we want. 

With this being done, the unit may now be 
tested and then reassembled. The STEP 
switch will now give 25 kHz stepping when 
depressed, resulting in much quicker band- 
scanning and frequency selection. It will not 
increment the megahertz digit when stepping, 
but Pil this will be the subject of a future 
article. 

We have been unable to locate a schematic circuit for 
this transceiver, so we are unable to check all of the 
details — Tech Ed. 

CORDLESS TELEPHONES 
Some unapproved cordless telephones can cause 
harmonic interference, usually in the 3.500 MHz 
amateur band. ’ 

If you have such problems, identify the users 
name and telephone number by monitoring, then 
advise your state DOC office. 

Prompt action is assured. 
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