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for those readers who are not qualified
electricians.
For those readers who are still with us,
the device described here can prove
quite useful. In a nutshell, when its
three inputs are connected to the three
phases (the neutral connection isn't
needed for this test), one of two LEDs
will light to indicate a clockwise or
anticlockwise phase sequence. In this
connection (!), 'clockwise' is defined
as U, V, W (or V, W, U or W, U, V)
and corresponds to the green LED.
Anticlockwise, not surprisingly, is the
other way 'round'; the red LED will
light.
The basic idea can be derived from
figure 1. This is a plot of the three
phases; as can be seen, at the zerocrossing of one phase the following
phase is positive and the third is negative. This is quite easy to detect! To
simplify the connections, an artificial
'neutral' is created at the R1 /R2/R3
junction. Only two of the phases are
then used in the actual measurement;
their value with respect to the artificial
'neutral' is detected, and used as
follows.
At each negative-going zero-crossing of
the voltage at the U input, the flipflop
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(FF1) clocks in the value at the W
input as data. If the phase sequence is
'correct' (clockwise), the W input
should be negative at this point — as
can be seen in figure 1. This means
that T1 is blocked, so that a logic 1 is
applied to the D input of the flipflop.
The actual clocking of the flipflop is
done in a similar way, by means of T2.
When the logic is clocked through to
the output, T4 will conduct. This
causes the green LED to light. If the
phases are inverted (anticlockwise), T2
will be conducting at the negativegoing zero-crossing of U. This means
that a logic 0 is clocked into the flip-

good news for Junior Computer fans

A book is another possibility, but it
would take too long and for technical
reasons would be too expensive. The
ideal solution is to combine the best
of the two possibilities and in this way
come to a compromise. Therefore we
intend to publish a certain number of
articles under the title of Junior
Paperware', a kind of international
copy service, consisting of several

pages of A4 size. Production can be
reasonably quick and cheap, which is
a good thing for us as well as the
readers.
The first volume, Junior Paperware 1,
is already available. It contains additional information concerning the
'software cruncher and puncher',
including the hex dump and source
listings.
We have enough material for further
'Paperware' publications. For instance,
additional details about the Junior
Basic, a text editor/assembler and
many other short subjects. Last, but
not least, it will contain a lot of
programs that have been sent in by
industrious readers. Many thanks and
keep them coming!
In short, Junior Computer owners will
not be able to complain of getting
bored.
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flop. T3 will then conduct, and the
red LED will light. Obviously,
swapping any two phase connections
will convert one phase sequence into
the other.
The two zener diodes (D1 and D2)
protect the transistors — both against
excessive base drive and against
negative base voltages.
Two final notes. For safety reasons,
the complete unit must obviously be
mounted in an insulating (plastic) case;
the switch must also be a 'safe' type!
Furthermore, battery supply is a
'must': try to imagine what might
happen with a mains supply!
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Volume four is the final book in the
Junior Computer series. Together with
the additional system software,
published in the April (Basic on the
J.C.) and the May issue (Software
cruncher and puncher) of Elektor, the
books form a very useful library.
Obviously there is a lot more new
hardware and software for the Junior
Computer that could be published!
The problem is not what should be
published, but how? Hex dumps and
source listings take up a lot of space
and we would also like to keep Elektor
interesting for readers who do not
possess a Junior Computer.
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