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PUZZLE: -

How can an oscillator cir-
cuit be designed such that
there is no voltage across
the key at any time -- ei-
ther up or down? Yet it
keys cleanly and reliably.
(Submitted by J. W. Camp-
bell, N.J., U.S.A.)

-- One year subscrip-
tion for the BEST answer,.
Results will be published
in the June EEB, since
this "February" issue is
just a wee bit late, owing
to events entirely ¥eyednd
within our control. Never
mind. EEB staggers On.

P. 1: Never mind, its not yet April.

: A C-D Tachometer.
: L: Imports, Synchrodyne Rx.
4: 2W 2M P.M. Transmitter.
5: A Sythe-stone Zener.
L: C-D Igns, Receivers,
6: Avalanche and Other Diodes,
with a hard look at disposals.
10: R: A, R. Techniques, III.
11: Aust. Tape Recorder Society.
The State of the Art, Exposed.
12: Advertising.
15: R: 73 Vert, Beam, A Antennas.
16: L: Inflation, Quaint EEB,
17: Model Train Track Conversion.
L: Happy Customer. Automatic
Devices, Exorbitant Book Prices
18: Circuit Boarding Simplified.
19: Unprintable Comments.
20: L: Can Amateur Radio Live?
ICs etc., The Creative Urge.
Simple sums, Simple EEB.
21: L: Commonsense Electronics!
Plus Pithy Aphorisms.....cc....
22: Reviews: Basic Electronics.
23: L: Infallible Enginneeerrsssss?
Printed Circuit Resist. Wwhence
EEB. EEB Staggers on.. and on.
24: Error: Headlight Dip Switch.
L: Commonsense Receiver Design.
Honey Mead; Chapped Hands Cure.
(Insolence)3. General Info.

PLANNED: (April): Around the Airwvs
Hop Engineering, Component Avail.,
Loading, Cross-mod/FETs, Dig. V.M.
Design, SCRs replace Diodes, Diode
Tester, Reviews, Letters, RLG,RAJR
Butler Oscillator Squaretable, etc!
All that would take about 50 pages.
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A TACHOMETER FOR CAPACITOR-DISCHARGE IGNITIONS

EEB/ Feb 1971

-- R. A. J. R. (Asst. Ed.)

A simple answer

A CD Ignition system would appear
superficially to lend itself to a very
simple tachometer readout: a 100mA cur-
rent meter and choke placed in series
with the lead fram the HT supply to the
SCR anode. This will work, but has the
disadvantages of bringing HT to the dash-
board, and difficulty of noise suppres-
sion. By the addition of only a few ,
components a more satisfactory system can
be achieved, and furthermore one which is
uniquely suited to conditions available in
a CD ignition circuit. Let us frist con-
sider the general situation:

Tachometer Systems

In general there are two distinct
types of Tachometers which derive their
information from the ignition system.

Both rely on the fact that the ignition
spark rate is exactly proportional to the
speed of the engine. Fig. 1 (below)

shows the first of these types which ap-
peared in the Literature; a 1 mA meter

is at the output of a monostable multi-
vibrator having an "on" time less than the
time between sparks from the ignition sys-
tem; the multivibrator is triggered fraom
pulses derived from the spark circuit.

Fig. 2 shows the second type, which
_is simpler and probably more reliable, as
it does not have any active circuitry.
This is the type cammonly known as the
Ferrier Tachometer, and first appeared in
RTV&H and Mullard Outlook in 1964. This
system takes the pulses appearing on the
primary of the ignition coil, passes them
through a low-pass filter to remove the
high voltage pulse and to prevent loading
of the coil by meter, limits the output
fram this filter to a fixed (zener) vol-
tage in order to reduce dependence on
battery voltage, and differentiates this
‘'square wave to give a series of pulses
having a steep front and an exponential
trailing edge. The shape of the latter
depend on the RC values of the dif-
ferentiating cirait, This train is then

Lo &

IG, 1:

Monostable
£ Active
Circuit,

-

-rectified either to remove the negative-

going pulse, or to invert it so that a
d.c. mA meter at the output acts as a
mechanical integrator. The shape of

the pulses applied to the meter is such
that the energy associated with each
pulse is the same and is independent

of engine speed and battery voltage.
Hence the energy applied to the meter is
proportional to the number of pulses per
unit time, and hence to the engine speed.

Pro & Con

Whereas the circuit of fig. 1 uses a
relatively insensitive meter (e.g. 1lmA) it
does use an active circuit, usually two
transistors, and needs a source of power
other than the ignition coil. Fig. 2 on
the other hand, has the beauty of simpli-
city, drawing its power fram the sense
circuit, but it usually requires a more
sensitive movement, of the order of 100uA
in the case of a 4-cylinder motor where
the meter is required to read 0-5000RPM,

Both of these types have proved
satisfactory when used with CD systems,
although fig. 1 system must be connected
at the coil, whilst fig. 2 unit must be
connected at the breaker points. This is
due to the fact that the monostable cir-
cuit relies on the existence of a high
voltage pulse, while the Ferrier system
relies on the existence of the low voltage
pulse of the contact breaker. The astute
reader will realise that each system will
in fact operate in either sensing mode,
but problems exist with noise immunity in
one case, and with low pulse energy in
the other.

A better System just for CD!

Unique conditions associated with a
CD system allow a very easy way to make a
cheap and simple tachameter. The pulse
energy available at the breaker points is
of the order of several watts, and the
high voltage spikes usually associated
with the points do not exist. Thus if
the voltage at the points is limited by a
zener and then differentiated as in the

VALUES FOR R2 (OHMS):

5000 6000 8000 RPM
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Fig. 2: Ferrier tach; OK for conventional
gn, not very good for bipolar tr. ign.

8 120 100 82
6 150 120 100
4 180 250 120

2. Sma (SEE TEXT FOR
450 ohms ALTERNATWe VALUES)

— ! FIG, 3: IMPROVED TACH. FOR CD ONLY.
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Ferrier circuit, a simple tachometer re-
sults, and one which does not require the
nuisance of the low-pass filter. Addition-
ally, the camponents in the differentia-
tion circuit can be chosen so that the
energy associated with each pulse deliver-
ed to the meter is up to about a hundred
times higher than that in the conventional
Ferrier circuit.

This means that almost any meter move-
ment may be used. To prove that point,
I used a 750mA movement (for my 8 cyl,
0-8000 RPM), also because I had that me-
ter available. More moderate values of
camponents can be used to provide good
operation with a more sensitive meter.

0-2.5mA 270° movements as found in
radio altimeters prove excellent for this
application when a new dial is fitted.
Fig. 3 gives typical values for the use of
such a movement, and the chart gives the
range of critical resistance values for
various speed ranges for different
kinds of engines,

For a meter of sensitivity different
than that shown, the value of R2 will have
to be adjusted according to the following
formula (and R3 to suit):

2IcRe

Rp =

where:
Ic is full-scale current in mA.
Rc is coil resistance, ohms.
Re = R3 nominally; adjust for calibrat.)
= Maximum full-scale RPM
= Number of cylinders.

This relationship applies only to the
circuit of fig. 3, above. The fomula is
interesting, because it shows that if the
meter is not sufficiently sensitive (I.)
for a given number of cylinders (N) and
RPM (S), it can't be used in this circuit
(R2 goes negative), at least not without
increasing the 2 uF capacitor (giving a
different value than 0.12).

Incidentally, I have been taken to
task for the statement that my CD Ign has
top speed capability of 36,000 RPM for 8
cyls (Aug. EEB, p. 116), because the tri-
gger network imposes a lmsec or so delay
to avoid contact bounce signal giving a
spurious trigger. This would impose a
maximum frequency of 1khz, so 15,000 RPM
on 8 cyls. True, but I applied the sig-
nal on the SCR side of the trigger net-
work, showing the true capability of the
ignition system. Needless to say, the
performance is adequate for any existing
autamobile engines!
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LETTER: Imports, Synchrodyne Reception

Keep up your rave book and periodical
reviews, the only genuine reviews in any
electrical publication. But I don't always
see the practicability of some of your pPro-
jects, e.g., some items in your 1970 Index.

How &out something on Direct Conversion
-- the Homodyne and Synchrodyne receiving
system? I need a new receiver, as my old
valve job is outdated, and I like this simple
approach and high attainable performance.

Why are overseas kits loaded with such
high import duties? Even the Disposals Com-
mittee of the Victorial WIA have discontinued
some component lines because of exorbitant
duty imposed on them... Surely if the Aus-
tralian manufacturers can't or won't pro-
duce equipment up to overseas standards they
should be penalized, not grossly over-
protected! ....

-- K. R. French, Potts Pt, NSWw.

((24. comment: Last point first: Import
Duties enrich Canberra, along with increased
income tax that results from inflation.
Simple, no?

A good Synchrodyne receiver is described
in QST for May 1969; see also the item on
solid state product detection in QST for
April 196S. The W.A. WIA group has built it
recently according to their recent Bulletin:
they say it gives good results. Information .
of this type of receiver is found also in
G3VA's excellent Amateur Radio Techniques
(see Review, this EEB).

Recently I have started helping with the
magazine Reviews for Amateur Radio. I note -
that my comments therein have been amputated
heavily, thereby giving my part of the Review
little value. You might be interested, there-
fore in the full text of the comment on
"The Sideband (or CW) Minituner" which appeared
in Ham Radio magazine for October 1970:

This is a pocket-sized Direct Conversion
receiver for 80 and 40M, using an FET product
detector in the common base mode. Audio is
fed through a low-pass RC filter, FET-ampli-
fied, and then into a commercial AF power
module (as available from STC in Australia).
Since the selectivity of this kind of system
depends on the low-pass filter following the
detector, a filter with sharper cutoff than
the one used here would give better results
for a given audio quality. The idea of Di-
rect Conversion is attractive, but there are
drawbacks, at which the author only hinted.

Among these is the fact that the oscil-
lator must be very stable, and the author
goes to some trouble to ensure this and to
minimise radiation feedback. The latter is
necessary to ensure reasonable linearity. The
linearity of this common-base detector is not
bad, but to avoid cross modulation, the over-
load-immunity requirements are still more ex-
acting than could be expected for high per-
formance from this simple circuit. But as a
cheap and simple system, performance from a
receiver of this kind can be surprisingly good.
It could be noted here, that a.m. can also be
received on a Direct Converion Rx if the local
osc. is zeroed on the carrier.))
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A NICE PHASE-MODULATED 2 -watt 2-metre TRANSMITTER -- L. Osborn

I have spent quite a lot of time playing on 2 metres using the trans-
mitter as per the circuit here below. The MM-1601 transistor used in the p.a.
certainly delivers the goods. It is obtainable from Motorola agents (Cannon
Electric in Melbourne, or Radio Parts P/L), and costs about $10. Cannon will
supplg the Data Sheet telling all about it. But briefly, it is rated for 15w
at 25°C case, and can put out about 3w with about a half watt to drive at 144
Mh,, or a watt drive at 300Mh,. If you add some more driver stages you can
even use the MM-1602 ($21) to get 10w, or the MM-1603 ($36) up to 25w; of course
the higher powers require a bigger power supply; at 12 v the MM-1601 requires
about 500mA collector current’, The relative communication effectiveness of the
bigger transistors rises roughly in proportion to cost.? 300 mA here.

This all started from an article by Frank Jones in CQ in early 1969,

using silicon power diodes as phase modulator. I went through about 100 point- .

contact reject disposals diodes, testing them on a Q-meter with 6v bias, until

I found two diodes with a negligible effect on Q, and a capacitanceof about 8-
10pF. I used these (marked with * in the diagram) in the osc/mod unit giving

an output in the 8Mhz range, feeding to an SE1002 with its collector tuned to .
l4oMhz. Q4 is a doubler, and Q5 a tripler. With 20mW fed to Q6, and a couple
of feet of wire as aerial, VK3AKB could hear me a mile away. The rest of the
unit grew from that with Q7 and Q8 as amplifiers, and the paralleled transis-
tors of Q9 as driver for the power amplifier, Q10. Another MM-1601 could be
used instead for Q9, but the paralleled transistors are cheaper... I ground the
crystals to freq with the converter of April 1970 EEB, mounted in the "“spares"
compartment of a transistorised BC221 like that in Dec 1970 EEB... Take the
usual precautions for tuning and loading transistorised tx, e.g. EEB 1/69. I

am grateful to Ken Nisbet, VK3AKK for recommending the MM-series transistors,
which are cheaper and more stable than equivalent AWV/RCA types, because of

"the "Stripline" package shown in the diagram here below. Try it and see! -
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A SYTHE-STONE ZENER -~ T. M. Palmer (VK2)

A non-linear resistor was needed in the anode circuit of a shunt regula&or
valve to reduce its dissipation without limiting the maximum current. As no
conmercial unit was readily available, a compact device for 50 w was made from a
3/4" length of sythe-stone having a uniform oval cross section of 1-1/4" x 3/4",
These stones are made of silicon carbide, an impure semiconductor known from
"cat-whisker" days as an alternative detector in place of galena.

With a few trials it was not hard to break off the right length and grind
the ends roughly flat to give stable results when clamped against the soft
aluminium plates serving as contacts and cooling fins. Chopping up carborundum
and grinding the ends flat is not really too difficult. A nick either side
usually results in a fairly good break, and this can be ground flat with a small
grinding wheel on a portable electric drill. Certainly it removes a bit from the
wheel, but this process can also be used to "dress" or true up the hollows and
rounded edges on your wheel. The nicks are most easily cut with the edge of a
"Rawldisc" (made by Rawlplug Co) or similar abrasive disc. The cut piece is held
in a vice whilst the other end is tapped with a mallet.

Fig. 1 shows the geometry, and fig. 2 shows the voltage-current properties
of the 3/4" length. The voltage scale changes in proportion to the length, and
the current according to cross-section., It may be seen that the behaviour is
roughly analogous to that of a zener diode, or more properly of a forward-biased
junction diode. From this fact it seems reasonable to assume that other uses
could be found for this Sythe-stone "Zener". The unit is easy to make; why not
try it yourself and let us know how you applied it?

200 wResxstor

mA

INSULATION: "\€? q?’- Id

Fig. 2: Resistor ("Zener") Current

”H 13/100 as a function of voltage.
¢ o 150
e log Vg =
STONE: — 53”*ﬁ 0.325 log Id + 1.78
e 100 | .
ALUMINIUM SRDRTY where Id 1S mA.
FINS AND
CONTACTS {
(Wwide clear- t i
ance for f
bolts) — L1 50 ¢4
Fig, 1: The
Sythe-stone
Zener LJ-J _— 0 | -+ ¥ + ' 4 +- —
0 50 100 150 200 250 300 350v
7 0 o e et 4]
LETTER: C-D Ignitions and Receivers ‘ and that recent Deltahet receiver looks good;
Good on your C-D Ignitions, though a bit but then so did the'last effort of theirs (the
EA240), and it didn't work for us up here with-
late for me, I built that one in Wireless - - .
. i . out extensive modifications. WwWith them, it did
- World and in use on the "FC" does make it go a work . sort—of I told EA about this, but they
bit better. Fastest "FC" Holden in twon for ’ * ‘

. it off and reckon that theirs works fine..... I've heard
::getéztgggzzgezgg%ne%ﬂa%;:tagzgefor the BC221; afng:?ezhgeOPle having this kind of trouble too.
will have to try that. I put a Franklin Osc. ° wiy. | ]
into it but itrgoesn't like too much shift on .Haven't goiigio mucg tigelfpg g;di:htheseb
the low band, because it wouldn't work on that days; took up g.iding and go anded with a Jo
end. The Calibration Book doesn't apply any- in the Club. Just building a hangar, thats all,
hows either someone "fixed"” this set or the never did realise there was so bloody much
ngi §;QODQS to a different one ’ welding in just one roof truss. Oh well,

I've had a look in ... Electronics Aust., N V. L. Schwinger, Whyalla, S.A,.
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THE USES OF AVALANCHE DIODES (etc.) -~-RLG

Advertisements have appeared
during the past few years describing
"AvalancheDiodes" which are unusually
effective in withstanding transient
voltage overloads. As described in
the January 1969 El. Aust., these di-
odes have special chip and case cons-
truction which allows uniform breakdown
over the whole chip, and very good
thermal bonding to the leads. The
first characteristic prevents "hot-
spots" which would destroy the chip,
and the second removes the heat that
is produced, as rapidly as possible.

The result is that these diodes
are much less sensitive to burnout
from transient overvoltages than
are ordinary silicon diodes -- as long
as the power in the transient spike
does not exceed the transient rating of
the diode. This is very convenient,
but it is not necessarily a licence to
eliminate transient suppressing con-
densers in some instances; principally
it improves reliability, and allows a
rather lower safety factor -- if every-
thing else is equal... This is par-
ticularly useful in half-wave rectifi-
cation circuits where transients have
"their greatest effects on diodes. 1In
full wave circuits (including full
wave bridge) transient problems are
lessened considerably, because each
diode tends to damp out transients
which would affect the other. 1In this
case the main advantage of the avalan-
che diode is to lower the PIV safety-
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and applying HT acorss the combination.
current with a sensitive microammeter placed in
series with the bottom end of the diode, and meas-
ure voltage with a good VIVM placed at the top of

EEB/ Feb 1971

factor from, say 1.5 to 1.2 (if the
usual transient-suppressing condenser
is used across the primary of the pwr
transformer). On the face of it, as

I see it, theoretically, if your
rectifier is full wave and if you use
avalanche diodes, you need not use any
transient-suppressing condenser nor
any extra safety factor -- but beware!
This latter assumes that the mains
voltage stays perfectly constant, but
it certainly doesn't, and in some
parts of Australia it can vary widely
through alarming extremes.

In summary, therefore, avalanche
diodes improve reliability by allowing
a lower safety factor (consistent with
mains voltage excursions), and to ob-
tain diodes more cheaply than apparent
as described below. It also allows
seriesed operation to obtain higher
PIV rating without need for voltage-
equalising resistors. But if you do
use seriesed avalanche diodes you will
still need to use an equalising con-
denser across each (e.g. 470pF). $§
Testing Bargain Diodes <

Avalanche diodes are available 0
in Australia from General Electric? If
you want to save money you might ob- |
tain them from disposals sources, here
or abroad, but in that event it is
essential that you test them for the
sharpness of the reverse characteris-
tic. This is described in EEB for
Feb. 1967 and Sept. 1968, but very
briefly it consists of placing a big

resistance in series with the diode,
Measure

Increase HT until current starts to

increase appreciably; at that voltage will be the
Absolute Maximum PIV of your diode -- at 25°C. If
you are going to run the diede cooking hot in ser-
(25°) i vice, you'd best derate that PIV by some 50%. In
an actual circuit the safety factor would require
that the Abs. Max. PIV be some 1.2 times the peak

Fig, 1: Diode Reverse Charact

&
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(normal) a.c. voltage appearing across
the diode if avalanche, or 1.5-fold if
an ordinary silicon diode. In neither
case, theoretically, is transient su-
ppression needed if in a full-wave ckt,
but this is less true for the ordinary
diode if used in an area at the end of
a long mains line, e.g. in the Bush.

(Avalanche Diodes)

Now the important thing about all
of this is that in order to qualify for
"avalanche" characteristics, as you in-
crease the diode current there should
come a point where the PIV read by the

] VIVM stops dead, and as you continue to
increase the current the voltage should
increase only slightly up the rated
average wattage of the diode (e.g. 1/2

. w for small glass types 1 w for top-
hats). That is to say, the diode
should exhibit a good zener character-
istic. If it is at all sloppy you
can't depend on the diode for avalan-
che performance, though of course it
might make an excellent ordinary diode.
This is well illustrated by the curves
of fig. 1. Curves "A" and "B" rep-
resent behaviour of true avalanche
diodes from G.E. "D" is a good STC
type EM404 rated for 400V, and "C" is
& good disposals diode obtained from
Weinschenker (U.S.A.)(Aug. 1970 EEB,

P. 123) which I rated at 1000V ac-
cording to the abovementioned cri-
teria.

In fig. 1 there is nothing wrong
with the 400V and 1000V PIV ratings of
curves D and C respectively, it is
merely that they attain the steep part
of their slope up around 10pA rather
than at some 0.5uA. I have not shown
the former, because this graph is to

‘ show and illustrate avalanche per-

s formance of curves A and B primarily.

You can see that the zener-type per-

formance of A and B is substantially
sharper than that of the other curves.

Conversely, any ordinary diode
! which shows a good zener knee for the
: reverse conduction will work as an
avalanche, though not likely with the
peak overload capabilities of a true
avalanche unit. The latter is able
to dissipate a 1000 watt peak in
20psec (1.25A at 800V!) or 50 watts
in lOmsec (62mA at 800V), revérse.
I am informed that most of the
, commercial silicon diodes now being
\ manufactured are, in fact, of the
avalanche type, and that Industry has
. only now decided to make it a selling
i point. But my tests show that there

-7
1s a difference between the garden-

variety "avalanches" and those specially
made (or chosen?) for that function.

All of the big semiconductor manu-
facturers do sell the special avalan-
che types in the range of $1 to $5, de-
pending on PIV. I don't happen to have
the latest catalogues available at
this moment, but Rod tells me that the
avalanches are available from STC (ITT)
and Philips, as well as G. E.

What is the rated PIV?

If you look at fig. 1 you will see
that the "400V" G.E.—H%SHE has an ob-
vious PIV of about 1000V, and the "800V"
one about 1200V, Furthermore if the
STC diode of curve D were shown at a
higher current scale you would see that
the curve would not really become steep
until about 800v. Why then, the ra-
ting at half the obvious voltages? To
a certain extent the answer is given
by curves A' and B' which show the per-
formance of diodes A and B at a much
elevated temperature (with the current
ordinate multiplied by 100); the re-
verse leakage increases considerably. -

But if you do not intend to run
your diodes cooking hot, ie, if you
only run some half the rated current
through them (derated suitably for ca- -
pacitative loads), you can operate much
closer to the 25°C curves. I have been
doing this for years, operating right
at the end of the curves, and with a
1.5-fold safety factor and transient-
suppressing condenser at the mains have
not yet had a failure, This means that
with moderate operation you can obtain
about twice the "rated" PIV from many
commercial diodes (and many transistors
too) -- but of course you must test it
for yourself to make certain. The BY-
100 is a particularly noteworthy ex-
ample of this situation, rated osten-
sibly at "800V", but with an excellently
low reverse leakage out to about 2000V}
That means that the BY-100 can be used
with a 1000V (RMS) transformer in a
bridge configuration, or 1000V-c.t. in
full-wave, and no worries -- as long as
you include that 0.0lpF across the
primary (yes, maybe it is not always
necessary in f.w., but for those rare
moments when it is I want the reliability)
This amounts to pretty cheap rectifi-
cation.

New could be better.
In this vein we might well examine
closely the desirability of buying our
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semiconductors from disposals sources.
In past years these 'surplus' merchants
were the only source of reasonably
priced diodes and transistors in a mar-
ket of outrageously priced merchandise
from nominal commercial sources. The
computer boards (which we introduced to
Australia) still provide a good bargain
for many components.

Now, however, the prices of a wide
selection of semiconductors have come
down to a reasonable level, and it can
be worthwhile examining more carefully
whether a given disposals item is
really such a bargain. If you find an
honest and reliable surplus merchant
(such as Weinschenker or Brooks Radio)
you must still test his stuff, and in
these days of good test equipment po-
sessed by surplus dealers you are
likely to find that the ratings as sold
come out closely to their Absolute
Maximum ones. If you consider the
100% or so duty (including various
hidden taxes) on imported merchandise
(unless you are lucky), and compare the
relatively low price of new commercial
.Stuff whose actual PIV may be twice of
its stated value -- then you can find
that it is just not worth the bother
and difficulty to import some merchan-
-dise any more.

If the merchant is not reliable
or honest, you may find that he takes
all his profit in the first shipment,
not bothering to send you the goods.

Or that there are so many duds in his
shipment that the net cost per good
item is the same as (or greater than!)
that of new stuff. It helps that the
British surplus dealers present some-
what less of a problem in this re-
gard than do the American ones, but
the main considerations still apply.

I'm not saying that you can't
still obtain disposals bargains, but
only that you can't automatically
guarantee any more that they are bar-
gains merely because they are surplus.
And all of the abovementioned con-
siderations apply qualitatively to
Australian sources.

My experience is that this si-
tuation applies specifically to the
obtaining of avalanche diodes. I
ordered some from a reliable source
in the U.S.A. (Solid State Sales),
and the resulting diodes had curves
of the type C and D in fig. 1. They
were indeed good diodes’, but they
were not true avalanche ones. 1In such
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a situation it is evident that it would
have been hazardous to use the diodes
and rely on them as being avalanche.
The purchase of local items from repu-
table firms would certainly cost more,
but this would be well worth it if you
were depending on the avalanche charac-
teristic.

Personally I am not yet convinced
that it is all that important, but I
present the story here for you to evalu-
ate, and to buy sensibly. If, for a
given Absolute Maximum PIV I should have
to pay more for an avalanche diode, I
would buy the ordinary one, because the
difference between a 1.5 and a 1.2-fold
safety factor does not impress me very
much, nor is it very difficult to findg
a small condenser to bung across the
mains (or secondary, with capacitance
in inverse proportion to voltage). But
in commercial practice every little
thing saves money and that increases
profits and that is what makes the world
go round.

On the other hand, if I have an
HT half-wave system to construct (such
as that of fig. 2) , where transients R
really are much more of a problem, and
where good transient-suppression ought
to employ the series RC combination,
suitably designed, and where a number .
of diodes could be required in series
-- then it could definitely be worth-
while to consider the use of avalanches.
Particularly if, as I did, you manage
to pop a string of ten seriesed diodes
in one quick go, even though they were
ostensibly transient-protected. Half-
wave systems are certainly worse in
this regard, and HT half-wave ones are
the very devil.

Incidentally, as a footnote to the R
matter of commercial ratings being sub-
stantially higher than stated, remem=
ber that it is not necessarily so, and
that you must test a typical unit to ' .
make certain. And also there are some
'bargain' semiconductors for sale from
various sources in Awtralia. To my
knowledge the firms of this type which
have advertised in EEB are reputable,
but you have still to be cautious in
respect to the points I have been making.
These firms may advertise a semiconductor
as being similar to such-and-such, or
even advertise it as being that number,
but they may supply you with a different
item which is equivalent for ratings.

In that respect all is well, but the
item supplied may not necessarily have

[

_
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the same Absolute Maximum characteris-
tics, or even qualitative behaviour,
such as regular vs., avalanche. In such
cases the bargain item has not neces-
sarily saved you (much) money. It may
indeed, but you can't take it for
granted without careful sampling and
testing. Whether or not this is worth
it is something you must decide.

A Diode-PIV Tester.

The circuit of fig. 2 has been ra-
ther modified from tﬁagdevice used by
G.E. to test their avalanche diodes,
such as the "Al5" series (100-800V)

-- which are now avalable here. Their
version uses:

T2 = 5kv, low current sec.

CR} = Diode to match (e.g. 10kv)

Ry 10 Megs

C1 = 500 pF/ 6000V

X = Spark gap; adj,with Ty, to 5kv.

R3 = 100Q2. With

Ry = 4.3K, this puts a solid 200w
or so of reverse bias power through
the diode in less than 20 psec. If you
do this with any ordinary diode the
results should be spectacular --briefly.
The circuit was obviously designed
specifically to torture avalanche diodes
since they can endure a lkw reverse
peak for 20usec or 50w in lOmsec. Under
-such conditiins the CRO reads the re-
verse voltage across CRp (the test
diode) and horizontal sweep is provi-
ded by R3. We presume that for GE the
tester had the extra advantage that if
2 diode were not able to stand the peak
it would fry. Thats real quality con-
trol!

Since this circuit is similar to
many which have been used to test diode
(and transistor) characteristics, we
thought it wiser to suggest that for an
ordinary diode you use a more generous
value for R} (omitting Ry, Cj, and X)
giving peak reverse power less than
say, 1l00mw, (CR] also not needed now)

If you will look closely at the
circuit (so modified), you will see
all that you need to know to be able
to design suitable values of circuit
parameters, using Ohm's Law and com-
monsense ((otherwise you will go
through life depending on other peo-
ples circuit values, unable to modi-
fy them to suit your situations!)).

Diode reverse current through
R3 develops horizoral voltage for the
CRO, and through the diode gives the
vertical deflection; this gives a
vertical voltage axis and horizontal
current one., If you want it to Yook

(Avalanche Diodes, etc.)

-9.

like the curves of fig. 1 you'll have
to interchange vertIcdal and horizontal
connections, Ry simply limits the
maximum reverse diode current; it
should not exceed some 100pA for most
surplus diodes, and for most good com-
mercial ones 1lOpA will define the curve.

The point is this: you can deter-
mine -any curve scale you like simply
by suitable choice of the resistors and
CRO amplifier sensitivities. You can
adjust these for a current max scale
of 2uA (when looking for avalanches)
or 1l0uA (for general testing) or 100pA
(surplus diodes or germanium). And the
voltage scale for 100V when looking at
LT diodes, or 1000V for HT ones.

A large T2 voltage (eg neon or CRO
type) is desirable to test a wide range
of PIVs, but if you have only a TV xfr
you can use it too if you switch Ry to
higher values for lower PIV (to keep
max reverse current below 100pA); c.f.
EEB, Nov 1966, Sept 1967. The earth
connection in fig. 2 has been altered
fxm the GE location (which was between
R3 and diode) for reasons of safety
when T2 is EHT. This makes the vertical
reading include VR3, but negligible -
error results.

If it turns out that you obtain a
really sharp zener-type curve from a
surplus "avalanche" (or other) diode, -
you may wish to use the GE spark-test
circuit as described above, If the
diode doesn't survive that, it wasn't
an avalanche type!

A similar circuit can be used to
test forward diode characteristics, as
described in EEB June 1967, or 73 Apr
1966. The earth connection then goes
between R3 and diode, and horizontal
goes to the left side of R3 which is a
suitably low value. R; = R2 = 0, and
T2 puts out about 5V at suitable cur-
rent. Transformers and resistances
could be switched back and forth with-
out much trouble. But the forward-
bias test is much less interesting un-
less you are matching diodes for am-
plifier bias, etc.

Numerous diode and transistor test
instruments have been published, but if
you want something better than fig. 2
here, surely the best was the "Curve
Master" on p. 40 of Ham Radio, March
1968. Next month we shall present the
circuit used by Brackmann and Wein-
schenker to test forward and reverse
characteristics simultaneously (or
rather alternately). It is a good idea
though it does place substantial power
requirements on the transformer used...
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REVIEW: "AMATEUR RADIO TECHNIQUES", 3rd Edition, Author: Pat Hawker, G3VA, Pub-
lished by Radio Society of Great Britain, 35 Doughty St., London W.C.1; £1,00 .

Not only does society suffer from chronic pregnancy of the periodical
press, but from books as well, thousands upon thousands of new ones each month,
and in the technical literature many of them useless.

This book is a welcame exception. It is packed with odd, interesting, use-
ful ideas which have arisen during the past dozen years of electronics, and
radio amateurism in particular. It is put together in a somewhat disjointed
manner, with new material simply slapped onto the end of each chapter; in other
words it is amateur to its core - hi. - But this device to keep the price down
is consistent with the rest of it: no nonesense or glitter, just good solid
ldeas and applications. Their endeavour to keep price down has also impelled
RSGB to lower the quality of paper and to keep a tight finger on the printing
ink -- both of which worsen readability, and of which I disapprove thoroughly.

But the net worth shines through. You may know that I love to wax lyrical
over books, but this is definitely one to add to your library. I was going to
do a chapter-by-chapter discourse on the new material in the 3rd edition (208
pages) which has been added to the 2nd one (160 pages), but that is silly. For
the few of you who do not yet have any copy of this glorious book, here is the

table of contents: If you do not know of this book at all, obtain

1. Semiconductors, any copy of RSGB's "Radio Communication" and
2. Camponents & Construction. seek out "Technical Topics"; that's it, the
3. Receiver Topics. whole book is like that! The book is a compi-
4. Oscillator Topics, lation of the curious, the wise, the uniquely
5. Transmitter Topics. useful, the new in amateur radio and in experi-
6. Audio and Modulation. mental techniques generally. .
;: ower lsgggi;‘:f The book will undoubtedly be available in the
9. Fault-finding & Test ™ technical bookshops, and at a more reasonable
. lof est units., ) :
10. Appendix, i.f. list. price fram the W.I.A. in Australia, N.Z.A.R.T.

in New Zealand, Ham Radio Mag. in the U.S.A. .

Index.

said. it wasn't practical to publish a

" Supplementary issue of new material. The
one time they tried it was a commercial
disaster.

But is the RSGB purely motivated by
camercial successin this matter (and in
the Handbook too)? I doubt it. Their
attempts to provide a conscientious high
quality at minimum price is the proof of
their real attitude. Just loock at their
fine Radio Communication Handbook, pub-
lished hardback in this day and age for
only $7!

These paragraphs are obviously only
a natter with Pat and Roy, and need not
concern you in practical terms. If you
value the unusual and sensible in elec-
tronics (and if not why are you reading
EEB?) you'd better get this book. If you
have a Second Edition, give it to a good
friend, and get the Third Edition. If
You are an electronics experimenter not
involved with amateur radio, this is a
book to excite your interest, though it
must be noted that this book is not on a
beginners level,

Although I vowed that I would not
again get into the book trade, I must get
this book into the hands of Australian
experimenters. So we ordered a few
copies for distribution at this time, at
a reasonable price, as described in the
Advertising section of this issue.

If T have a constructive criticism to
make (aside from that wretched paper and
faint print!) it is that the next edition
should be completely reorganised -~ even
though it may be delayed an extra year.
All of the new material should be inter-
spersed appropriately into the main body
of the text. And the "Semiconductors"
chapter must be abolished (same for the
Handbook). Semicons have been around long
enough that we can begin to take them for
granted. The basic information on transis-
tors and the other semicons should be put
into the "Components & Construction" dap-
ter, tunnel diodes into "Oscillators",
parametric amplifiers into "Transmitters®
with a cross reference note in "Receivers"
and the Index. Output stages can obviously
go into "Audio and Modulation", and so on.
Perhaps it could be worth initiating a
"Miscellaneous" chapter for those odd things
which just won't fit anywhere.

Aside from this is the major problem
of our information-explosion. What are we
to do as books become thicker and thicker?
One obvious answer is to publish a major
revision only every 7 years or so (and then
in two volumes if necessary), and in in-
terim publish "Supplements", in fact Just
those items which have been added to the
present new editions. When I discussed
this matter with Editors & Engineers (be-
fore they got taken over by Sams). they

Ed. Note: SEE Ham Radio, Dec, 1970, p. 68 (Review




..tion for enthusiasts interested in Tape ..

‘tivity in that field.

- information: P, 0. Box 9, Crows Nest,
. N.5.W. 2065, Australia.

. THE STATE OF THE ART
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THE S TAPE SOCI .
. The ATRS is the definitive organisa-
Recording. There is a whole world of ac-
ATRS has a big Pre-'.
recorded Tape Library, Newstape service,"

. an extensive tape-correspondence between

members, a technical advisory seivice, and -

. & Sales Division offering considerable dis-~

count on a wide variety of tapé: and equip--
ment, In addition, the Society also pub-
lishes The Microphone, a well-reproduced

- journal which includes reviews, reports on--
- tape  recording locally and worldwide, and

some technical material, Even I find it-
interesting, and that is not my primary
interest. If it is yours, .you will un-
doubtedly want to contact ATRS for further”

((RLG) )

Every so often I feel the urge to look

over the periodical literature, gather in
‘loose threads, and make a coherent picturey

I don't pretend that this will be inclu-
sive, only illustrative of trends, and

gerhaps'some references useful to you who
ave special interests, This lot covers

- only Ham Radio, CQ, QST, and 73 for the

past few months, plus a little fram Spec-
trun and BA, I can't include Popular Elec¢-
tronics, because I seem to have lost the
Battle I have been carrying on with their
Computer for a year, nor Radio Communica-
tion, because of the solidarity of the
wWorkers and Peasants which has kept the
U.K. in splendid isolation.

I have been taught an important les-
son by our correspondents: A timple list
of references gains little, because people
have not the time, patience¢, nor facili-
ties to refer to them any more. So, our
Bibliographies (if you've noticed) have
not been simple. And so here I present
only a general picture. If you can pro-

"fit from this, rejoice, otherwise concen-

trate on Osborn's nice transmitter; con-
centrate on it very hard; it takes only a
page, but it took Rod S hours to draw; it
would have taken me ten.

Technol : With few exceptions (generally
found on%y in 73 and Autodall) we tend to
take our technology awfully seriously,

There is no ear like an éngineer, and mam-
mon is his profit. The commercialisation

‘of amateur radio is only a surface indi-
“cation of a deeper malaise, of which other

aspects include the communications explo-
sion {(with no one to gather the pieces)

- and a pervasive amorality (¥ inmmorality),
~ Weil, that Technology will one day, per-
_ haps soon, turn on us, and I fear we

shall deserve our reward. I see not the

our attitudes., Till then, let us live
every moment fully and creatively!

- two.good articles in Sept
" Radio on transistor circuit stability, a
. ngt uninmportant matter in the modern age

lle

alising Tr itting Transistors
.. What started me off on all this was
1970 Ham (saic)

(note: lower case letters). I covered the
subject fairly thoroughly in EEB in 1967
and a couple of years ago in Amat. Radio,
but has the picture changed with modern
components? Not much., Because of the
varicap effect, it is still practical to
neutralise only small signal p.a. stages,

", and then only with adequate neutralising

and ainimum stray L and C; neutralisa-

ion is adjusted by placing the signal at
the output, detecting at the input. The
main improvement of the Art is to provide
transistors with higher fregquency rating,
and more cheaply. The: former, at least,
doés help to reduce the effect of feedback.

" Good geometry helps, and so does the ap-

plication of resistance {only) negative
feédback, and after all that there are
various cunning methods of mopping up the
inevitable parasitics which plague semicons
far more than valves (HR 9/70, 1/70: RCA
Power Circuits, etc)}. Conclusion: Above
SW or 8o, valves are still simpler and
easier to use, particularly at highish
frequencies; their anode circuit efficien-
cy is substantially higher too {(and can be
made higher because of lack of worry about
transients, Q, and loading), and that can
help to make up for filaments in mobile
work. For fixed station work, however,
power supply complexity is comparable,and
there high power transistor p.a.‘'s are
clearly a fashion to suit the whin.

Recelvers

Several outstanding articles on tran-
sistorised receivers, particularly in Dec.
CQ, and Dec and Feb QST, and possibly even
the Deltahet in the Feb 71+ Electronics
Australia. In spite of dark muttering by
several correspondents I am not convinced
that EA projects are unreliable., EA have
an engineering staff with all modcons;
they gat their projects working well, and
they can prove it, We put all the parts in
the right place, and lo! birdies and dis-
‘tortion, Obviously its not out fault, is
it.

Against this I would measure my own
experience, When I started out in elec-
‘tronics I built lots of things and they
rarely worked. As the years went on, the
things I built worked better and better,
or at least I could troubleshoot them bet-
ter, I wonder why. No doubt because the
circuit designers got more competent as I
acquired more experience. Coincidence?

A significant advance is reported by
Jim Fisk concerning the new Signetics °
N565 phase-locked loop .IC, and in October

' slightest evidence to contradict Einstein's 73 describes its 'ications, with some
“dictum that everything has chanded except al iged fo | | Among much else,
e N

acilitates synchronous detec-
tion, increasing practicality (CONT:p.l4»
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of DSBRC which, as we shall one day show,
is the most efficient nominal method of .
radiotelephone communication, That is is
also aesthetically pleasing strikes me as a
culminating advantage in this crass and

o

ugly age.’ For real communication effacti-
veness, of course, CW is unbeatable, and
the case is well put in CQ's “In Defense
of CW"., Not to mention the fact that in
CW you'll still find gentlemen, experi-
rmenters, and enthusiasts: people who en-
gage the brain before putting mouth in gear.

Every month the Literature bursts
with FET preamplifiers, converters, and de-
tectors; you lack nothing if you look at
any magazine at all, except EEB -- and nxt
month even we'll have a comment about it, .

. The Differential Pre ~in the Nov.

HR is, however, noteworthy in that the au-
thor uses IC technology with discrete com-
ponents and achieves thereby lower noise,
wider dynamic range, easier matching, and
better stability than the IC. Good on him!
The experimental outlook is not (yet) dead.
Friends and I have had similar experiences;
the principal virtue of (most) IC seems to
be  its ease and cheapness, the engineering
virtues of our age.

‘In the same vein, Fisk et al seem to
be wildly enthusiastic about ecched cir-
cuit (I guess I mean etched) inductances
camplete with bandpass filters -~ and the
promise of "gyrators" to eliminate induc-
tances from circuits altogether; alas poor
Yorick. Doubtless a fine idea if we in-
sist on packing more stuff. into smaller
packets. I wonder whether there is any
human advantage in most miniaturisations
and nicrominiaturisations? Military mo-
bile, computerisation, electronic eves-
droping, automatic toastmakers, better
automobile electronics, more compact HIFIZ
Perhaps, perhaps, but to what advantage in
the noncommercial world of the experimen-
ter -~ except for some mwbile work?

Finally, Synchrodynes are becoming
popular now, following the lead by QST
during the past few years. I discuss this
elsewhere in this EEB, but I might add tht
the Nov 1970 73 has a solid state trans-
ceiver using Direct Conversion with an RCA
IC. Selectivity is not as good as that of
a superheterodyne, “but the results are
entirely adequate for general operation,
The receiver far outperforms any super-
regenerative set I have built..."., I
should hope sol! .

Those of you who want to jump on the
Direct-conversion bandwaggon, remember tht
selectivity depends, there, solely on the
sharpness of your audio filters. You'll
gpend just as much trouble getting good
steep flat top audio response as you did
for the r.f. equivalent. Nothing is free.

Regarding the Active Pilter in HR 4/70 and
"comments® in HR 11/70, with the good au-
dio filter he gets "better selectivity

(STATE OF THE ART; Contimued from p, 11)

tal filter.®

EEB/ Feb 1971
than with a good receiver and sharp crys-

I wonder how good the shape
factor is; that is important for intel-
ligihility and true selectivity, -

Your Friendly Mortician

I see one of the Letters in HR recom-
mends using crook ceramic valves as heat-

- sink: knock off ;the ceramic top. If it

contains Beryllium and you breathe the
dust you'll collect it; c.f. EEB May 1970.
For a few bob':worth of aluminium, if I
were you I'd avoid destroying ceramic valves
SWR Etc. ' :

' Thexre has been a rash of articles on

r.f. impedance bridges, now that the clas-
sical SWR Bridges are falling into deservd

 disrepute. The most notable is the Antenna

Noise Bridge, described in QST Dec 67 and .
HR Dec 70, but there is also an ordinary
good r.f, bridge (HR 9/70) and SWR meter
(HR 10/70). The latter conceérns simply
sampling signal along a line with a Blot-
ted line and simple detector: this can
measure power loss or VSWR.

- A more primitive version of thig "SwR
Meter® is described in HR 1/7)1, where the

" detector is fed from a loop slipped around

the line or coax. Unfortunately fol this
cunning idea, standing waves in a coaxial
cable are confined essentially to its in-
side suUrfaces, It is most dubious whether
this can, as the author suggests, be re-
flected by a kind-of leakage to the outer
surface of the braid (thereby to be picked
up by & loop). Any such outer-surface
VSWR would be a function of antenng un-
balance {as discussed at length in 1968
EEBs), curable by a suitable balun,

-, Probably relevant is the arti¢le “SWR

 1:1i Fact or Fiction?" in the Oct 1970 .

Spectrum (N.Z.) which, by the way, like all
of us has had to raise its subs rate sub-~
stantially, He shows that the achievement.
of unity SWR is uncertain, depends on a
large number of not-readily controlled
variables, and that in any event you can't
determine what SWR you do have, by means

of an ordinary SWR Bridge (c.f. adove).
"aAfter all thils ~~ what is an accéptable

SWR? Commercial users set a limit of 2:1"
buit doubtless fearing the wrath of W5JJ and
Co. (Dec 70 EEB), he adds, *and 5t1 is bad
~- not as far as loss of radiation is con-
cerned {only about 0.5 S-unit), but in re-
lation to breakdown (loses) of the line."

I should hardly think this important for

low power, but dielectric loses db increase
with SWR and length at VHF, and remember
that Spectrum is a VHF group. Such loses
are less important below 30Mc than generally
believed.... See also "Comments" in HR

11/70, a very interesting exchange between

. & correspondent and an author on the real

meaning of reflected power,

Next Month: More comment. Antennas, Tele-
type, and use of FETs for Rx gnd Tx.+PLL,
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REVIEW: "73 Vertical, Beam, and Triangle Antennas," by E. M. Noll, W3 FQJ;
Published by "Editors & Engineers" (sams). $US4.95 from source described in
the February 1970 EEB; much higher from Australian bookshops. ((--RLG))

. This book is written by the same author as "73 Dipole and Long-Wire An-
tennas" reviewed in these pages in Feb 1970. Again one marvels at the perse-
verance of the author, who actually built and tested all the antennas himself.
The magnitude of effort does not quite reach the height (I mean breadth!) of
the very long wires and rhambics of the previous opus, but his 160M triangle
beam runs a close second.

This book is obviously practical, and the author's experience is evident
in the many fine points of constructional detail often missed in the Handbooks
or even in periodical articles. He gives much thought to the design and con-
struction of the efficient and low loss radials and ground systems so neces-
sary with verticals. He also maintains a sensible attitude to feeding balanced
antennas with unbalanced lines (c.f. 1969 EEB's): A coax feed will work, but a
better pattern is obtained from a balun, and an open-wire feed line gives this
and lowest loses as well,

On the other hand, Ed Noll has done his homework well and brings out the
important contemporary fact that if the transmitter itself is properly tuned,
the loses from SWR are much lower than imagined for short lengths of coax on
the HF bands, e.g. 100 ft! Although this is well in accord with Carl Drumeller's
philosophy (EEB, Dec. 1970), Ed adops a rather more gentle attitude toward the
harrassed Appliance Operator, urging that since in fact "especially modern
transceivers, are quite critical of loading", it is more politic to cut lines
to half-wave multiples "to stay away from reactive loading of the transmitter

_1f at all possible." It may well be that rapid and competent tuning can handle
“any contingency as Carl suggests, but if the termination at the Tx or tuner can
be made less reactive, life does became simpler -- if less heroic.

This book contains some of my favourite antennas, e.g. ground plane beam

-and vee-Yagi (Yuri, I STILL think the Folded Dipole thing will work, and one "
day I'll build it to prove it; I've got an idea how....), but in common with its
predecessor it does share one gevious fault: you have to have a pretty good

idea which antenna you want to use in the first instance; once you know that
this book is full of ways and means. But there is not at all enough QUANTI-
TATIVE information about bandwidth, gains, front/back ratio, effect of ground
distance on patterns and terminating impedance. It is all well and good to
trim for minimum SWR and use the wonderful Antenna Noise Bridge (again des-
cribed in Appendices), but on which antenna and for what requirement? Where

are the relative performance figures? Inverted Vees, End fire arrays, and Beams
of various kinds are presented with elegant impartiality.

Of course it would destroy this practical book to load it with engineering
criteria, and I do realise that perfo rmance depends very much on interrelating
factors, but surely a few at least theoretical figures more precise than "good
gain" would be in order as a guide to the rerplexed. Perhaps, indeed, a whole
book could be devoted to the thorny question of how to evaluate and compare
antenna performance intelligently. Perhaps no subject in amateur radio has
been the subject of more myth-making and prejudice than that of antenna per-
formance. As with many aspects of the information explosion we now have need
of some good correlations and methods of making sense of it all.

The problem of plugging-in various cables to change direction of pattern
of phased verticals brings amused recollections of frosty evenings full of
manipulations of stubborn connectors by frosted fingers, but never mind, such
are the joys of efficient operation at low (= "high") frequencies. On the
other hand, a few coaxial relays could work wonders.... Just a thought.

The Noll method of multiband operation by use of aligator clips to lengthen
wire 1s a reasonable way of going about it as long as the clipping is not done
at too high a current point, and as long as the clip is cleaned periodically
-- particularly where clip and wire are made of dissimilar metals,
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(73 Vertical, Beam, & Triangles)
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Thus, except for a certain bewilderment which antenna to use (other than
for geometric considerations) I do recammend this book for your reference

shelves and for good browsing.

It is full of details about wire lengths and

angles, yet your intelligence is not insulted by l®ing told what material to use

for boams and towers.

proofed in practice).

On the other hand he has same ingenious methods for
mounting verticals and feed connectors (which must,
The following are chapter headings; the details of the

in my opinion, be water-

specific types of antennas would fill this page:

1) Quarter wave verticals.

2) 3% and 5/8 wave verticals

3) Phased verticals

4) Low band Vert. & Inverted Vees
5) Two element parasitics

6) Horizontal phased arrays

7) Yagis, Quads, and Triangles.

Appendices I-VIII: Now including the
welcome discussion on using the An-
tenna Noise Bridge to measure r & f.
Also a brief chapter on "Base Tuner
for Vertical Antennas."

Reference: See also; "World with a Triangle", Part II, by W. Salmon, VK2SA,
Amateur Radio, Apr. 1969; Part III, June 1970,

199.9.9.9.9.9.9.9.9.9/9.9.9.9.9.0.0.9/0.9}

LETTER: Concerning Inflation etc.

Its not much good complaining about our
present Government, because any other party in
office would have to do the same. What is
needed is a change in the basic financial
policy under which we have to live and work.
There is never a change in financial policy
with change of Government. The experts know
full well what is needed, but are ignored in
favour of the amoral policies of politicians
and others,

I think you will agree that on a whole we
are losing our economic and financial inde-
pendence, and it is most apparent in Primary
Industry. You probably realise, too, that
eventually concerns like EEB, etc. will be
costed out of business. This could be one of
the worst things that could happen to Aus-
tralia, because it would be a certain sign that
individual initiative has been completely
stifled,...

-- H, 8. Gutsche, Loxton,+S.A.

LETTER: Quaint Theories??

During the year I have deliberately and
accidentally tested Mr. Reynolds's contentions
about reversal of connections and omission of
components many times -- always with negative
and sometimes disastrous results... (This
certainly shows the usefulness of being able to
predict things from theory).

Your magazine is excellent. You worry
yourself unnecessarily over subscribers not
reading every article thoroughly. I pre-
sume most of your readers are hobbyists, who
if they are like me, get a burst of enthu-
siasm for one particular project and ignore
others for a while, But the wheel turns and
months or years later there is a frantic
search back through all literature looking
for an article on another subject that one
vaguely remembers reading. For instance your
articles on C, D. Ignition don't raise a
spark with me presently, but one day, maybe,
I don't drive at 100 mph, and the simple
recipe of a new set of points before I go on
holidays each year seems to ensure ignition-

trouble free meotoring, with negligible cost.

Another of your quaint theories was on the
subject of needless repetition in technical
articles. You know, after an exhaustive review
in any magazine on, say, "Reverse-coupled Trans-
istors" there would be no need for anyone to
mention the subject again. Personally I have
found that often I have needed to read half a
dozen articles on the same subject to clear
up a minor point that no author had bothered
to explain.,.

A variation on this theme is that the
number of issues should be reduced as no one *
can keep pace with the flood of technical
articles. There are two fallacies here:

1) You assume everyone has access to all

this information,

2) You assume your journal is not one of

those that are read from cover to cover,

though not necessarily committed to mem-
ory in great detail,
If, on the other hand, the reason is that you
just simply have not the time my reaction is
entirely sympathetic (if regretful) .

-- P. J. Kelly, Brisbane, Qld.

((I suppose that I was speaking for myself; I
have to receive a number of Periodicals, and
am deeply impressed by the magnitude of the in-
formation explosion. But lets put it this way:
that explosion does exist, and is covered in a
wide variety of publications, If an experimen-
ter is at all seriously interested in electron-
ics, he has a responsibility to read a repre-
sentative sampling, say at least two magazines
and an occasional good book. Unless he is a
retired gentleman, has no family responsibili-
ties, never gets on the air or Plays about in
the workshop, he will find it a strain to do

a reasonable job of such reading. Most people
in fact, solve the problem by ignoring it....
Yes, I do not have time for a monthly EEB, and
if I did I would feel uneasy about contributing
One More Thing to the mountain of UNDIGESTED
literature being published. What is needed
desperatly is to have more correlations and
thought pieces on what things MEAN, and less

trivia and facts about permutations of datal--Ed.))
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-- E. Kershaw (VK3)

Since we have children interested in model trains, we have built up stock

by acquiring sets,

These have plenty of curves and very few straight tracks.

Each time a new set is acquired so is this unfavourable combination of rails,

but only the straights are useful in extending the layout.

This results in a

collection of "useless" curves and a dearth of straights.

It was suggested to me that I straighten the curves out.

But this gave

the prospect of two unequal lengths of rails. ' But cutting base and rails to

match resulted in an irreversible process.

Some thought produced an acceptable

solution, at least for track which has a flexible base.

Pick a pair of equal curves.

Remove the rails by bending the base down
just enough to clear the fishplate, and sliding them out.
straightened between fingers with a little patience.
"short" rails and a pair of "long" rails.

The rails may be
The result is a pair of

On one base cut all of the ties between sleepers with tinsnips or side-

cutters along the short side.

On the other base saw all of the ties between

: sleepers with a coarse hacksaw along the long side.
. Insert long rails in the cut base, the short side of which will open up

to equal the long side as the rails are inserted.

Insert short rails in the

sawn base, the long side of which will close up as rails are inserted; if it

won't, a wider saw cut is needed.

The result is a pair of straight tracks to which no harm has been done, and

they match at the joins too.

gardener), or....? Or are we

If required, the reverse could be done, e.g.,
curving the rails and reassembling as originally.
distinguished from normal track unless turned upside down.

((Surely you people must be interested in more than a diet of electronics?
Lets have more articles like this on a variety of subjects -- railroading (and
indeed there is a world of electronics possible too), models of various sorts and
their control, better methods of turning worms (which won't electrocute the
all stuck permanently to our transistors? --Ed.))

Track so treated cannot be

~ T I Irm i mIrmrrrmm -

LETTER: Happy Customer!®

If I may make a comment on the ma azine,
then I would like highly to recommend the ser-
vices of M, Weinschenker of U.S.A. (EEB Adverts,
Aug. 1970) and his exceptionally fast and ef-
ficient delivery of silicon diodes, The diodes,
although unmarked, are very cheap, and with air
mail, delivery time was about nine days. They
all work too!

-- L. A, Davies, Brisbane, Qld4d.

((But remember that diodes from reputable dealers

like M, W, are rated for Absolute Maximum, and
must be derated suitably as described a number
of times in EEB and elsewhere. From unreliable
dealers the ratings could be anything, and it is

invariably wise to test them yourself. -~ Ed.))
((P.s. watch out for that Duty on items cos-
5 ting less than about 50ceach! -- unless you

happen to be lucky, which you can't assume...))

LETTER: No price Virtue?

Herewith cheque for $1.05; in actual fact
I do need the money more than you, being a poor
misguided farmer.

Could argue your statement, "no point in
using an automatic device if you can do the job
better yourself". I have had for some years a
system whereby the front gate opens during the
day, and shuts at night. It could no doubt
be better opened manually, but to do this means
a 200-yard walk. I would rather put up with

K the inefficiencies of electric motors and
i transistors.
i -- R. M, Gebhardt, VKSRI, Mt. Bryan

((OM Gebhardt has a point. I suppose I meant

that it is undesirable to use an automatic de-
vice if by so doing it achieves an end not well
suited to human values, to desirable values that
is., Farmers jolly well deserve the bit of help
they obtain from automation; the same cannot
always be said for some other portions of the
community.... The original quotation is still
valid if you take "better" literally; it does

not necessarily mean easier, it means better for
the expression of creative attributes... etc.--L.))

LETTER: Exorbitant book prices

I must agree with all your remarks about
increases in postage rates and the "excuses"
offered by the PM3. A further cause for con-
cern is the recent unwarranted increase in pri-
ces imposed by the booksellers. 1In Sydney, at
least, the prices were marked up overnight! Thank
goodness that some textshave become available
through EEB and the WIA,

Of course subscription rates must be ad-
justed to cover the extortionate postal in-
creases. I doubt if anybody can complain.

-- K. A, Harding, Sydney, NSW

((It does strain my resources to offer books
through the EEB, though it does happen from
time to time when I am unusually impressed by
some work. If a given book is not available
through the Wireless Institute, readers should
feel free to order it directly from the country
of origin, usually U.S.A. or U.K. But do note
that you cannot order it from the Publishers:
only from bockdealers in those countries, as
described often in EEB, e.g. FAA Bookshop in

——

Oklahoma City, or Blackwells in Oxford.--Bd.))
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CIRCUIT BOARDING SIMPLIFIED -- A, (VK4)

A few years ago in Practical Wireless (England) a writer offered gratis to
inventors the idea of formulating a copper foil strip with an adhesive backing
to facilitate the layout of circuits on Paxolin, a proprietary name for what is
more commonly known locally as Paper Bakelite. This struck me as analogous to
urging somebody to set to and invent the internal combustion engine. For a
number of years several firms with international remifications have been offering
this item, among other various tape products valuable to the electrical and
electronics industry.

In a layout of experimental prototypes or a special purpose job that does
not readily justify a circuit etched from copperclad bakelite, epoxy or mylar,
I have had complete satisfaction from Sellotape's product, No. 842. This ad-
heres well to almost anything, and ordinary soft-soldering heat affects it not
at all. Not only is it a spended time-saver, enabling rapid layouts and modi-
fications, but material costs are very low. Manufacturer specifications of
Copper Foil Tape No. 842 are as follows:

Backing Material: Soft Copper Foil. Temperature Range: ~-70° to +260°C

Adhesive Type: Silicone. Resistance to abrasion: Fair.

Backing Thickness: 2.2 mils. Resistance to ageing: Excellent.

Total Thickness: 5 mils (without Resistance to oil: Excellent.
Holland Cloth interliner). Resistance to solvents: Very good.

Adhesion to Steel: 40 oz/in. width. Resistance to staining: Very good.

Breaking Strength: 60 lbs/in. width. Resistance to Water: Excellent.

Special Features:

It has a clear silicone adhesive which is unaffected by dilute acids. Acids
will attack the soft copper foil backing of ordinary circuit board blanks, and
it is in fact this which makes the etching of printed circuits possible by the
usual methods. Sellotape No. 842 also has excellent performance over a wide
temperature range, as above, and excellent resistance to shear once applied.

»

Typical Applications: -

Printed circuits, electrical and electronic applications, ground lines and
static shields. It is available in various widths (on application), with lengths
36 yards on 3" cores.

Base Material

For base material on which to mount the copper foil tape, punching bake-
lite, Grades A or B, are suitable for most kinds of radio experimental work.
B-grade, the cheapest, is brown in colour, works easily but is more hygro-
scopic than A-grade material. B-grade is quite suitable for audio circuits and
for r.f. equipment operating at medium broadcast frequencies. A-grade, yellow-
1sh in colour and more brittle, is desirable for equipment operating at higher
voltages and at VHF. The sheet is readily procurable in thicknesses from 1/64"
to 1/8" or more. 1/16" is the thickness most commonly used for circuit board.
Messrs O. H. O'Brien, 23 Moray St., South Melbourne, Vic (and represented in
most interstate capitals) will saw a 6' x 3' sheet into strips of any constant
size for a moderate cutting charge, or the sheet can be bought uncut.

Layout, etc.

en using copper tape with bakelite boards I usually layout from the top-
side -- that on which the components will mount. When holes have been dobbed
in with a pen-nib charged with white ink, or pricked with a scriber, they may
be centre-popped and drilled.

A special drill-bit with wide flutes for easier clearance of swarf is to
be preferred when drilling bakelite, but ordinary wood or metal-working drills
function well enough, ground with an included angle of 110° to 120° and run at
high speed (8000 to 10,000 RPM if possible for bits up to 1/8"). Wwhile dril-
ling,the material should be held or clamped firmly down to a piece of smooth
hardwood, and you must feed lightly -- not push -- if the drill is not to exit
untidily, shipping a small flake off the laminated bakelite.

With the board drilled, the tape may be cut into strips with ruler and
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sharp knife, or it may be scribed and cut with scissors. Then the backing cloth
is removed and the foil is pressed down, being placed in correct configuration
under drilled holes etc. So, top-side again, to prick the holes in the bakelite
through the copper with a sharp round awl or an old steel grammo needle held in
a pin-chuck. The foil could be laid as a preliminary and drilled through, but
unless your drilling machine and/or your technique is sensitive, untidy burring
can occur.

Cheaper Substitutes

If you're the ultra-thrifty type, the cheapest way to run up your experi-
mental boards is to procure from hardware stores or cabinet-making factories,
offcuts of Laminex or Formica. This material has excellent electrical proper-
ties, and can be used as base for the board.

Then procure from a firm such as Austral Bronze Pty. Ltd., the smallest
quantity they will sell you (perhaps a half or full pound) of about 0.003"
copper shim, which should last you nearly for ever unless you use itto make
static shields and the like. It will not cost you much, even though copper
prices are high.

Sliced into strips of any width, this foil may be stuck to the under-
side of the Laminex with a good neoprene adhesive. This doesn't 1lift under
soldering, and all of its properties including adhesion, improve with age. A
suitable brew of epoxy resin also does a good job, though a slow (overnight)
cure is the secret of its successful adhesion. If you insist on too fast a
curing (assisted by heat or pressure), air bubbles are liable to form under the
foil, causing it to buckle and lift.

When the copper strip has been mounted it should be wiped with mineral
turps or white spirit, and lightly burnished with steel wool. Do not touch it
with the fingers thereafter. You might also, if you aim for perfect solder-
ability, pre-flux the strips with a mixture made by dissolving a little pine
rosin in methylated spirit. When this feels just slightly tacky to the touch it
%s ready for use and can be stored in a tight-corked bottle indefinitely.

Australian H.Q. of Sellotape (Australia) Ltd:
20 Cato St., Auburn, Victoria, 3122. Phone 201-251.

((Editor's Note: The Author included a sample of the Sellotape 842 with this
article. It appears to be quite thick, qualitatively, and very durable; in-
deed it would be desirable to avoid sharp bends in portions that are to be
stuck down. Although the under-surface does not appear to be very sticky
(once the protective backing is removed), its adhesive qualities are certainly
excellent if the base surface is smooth. It would appear to be a simple and
relatively inexpensive substitute for printed-circuit boards; the copper-clad
stuff is not cheap... Incidentally, the Author is in no way associated with
any of the firms he recommends; he is a manufacturer.))

IBHBHBBGHHBHBBHHBHBBHEHE

COMMENTS FROM EEB CORRESPONDENTS :

"We're never on the air except to talk to dear friends in N.J., mainly because
we can't stand the general rubbish on the air. ---- gets furious with all the
rudeness and utter nonsense." -- N. Z.

"Very few American hams build or experiment any more. Most are of the appliance
operator type. I'm sure you know what I mean. There is so much money here that
rost guys just buy what they want. An experimenter here is one who builds Heath-
kits." Manufacturer in U.S.A.

"Seems that there should be an easier way of making money, or a better hobby,
such as opium eating or ————-- . As the XYL once told me, 'why don't you get out
of the radio shack and play around with women, like other fellows do?"™ --Overseas.

"New wife to neighbour: My husband is off someplace shooting craps. I hope he

doesn't ?et one because I don't have the slightest idea how to cook one..." (Au-
tocall, 12/70).... Then theres the one about the chap out shooting a little
golf, but this is a Family Magazine and so turn the prage for more electronics ——>
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LETTERS: Can Amateur Radio Live? , ICs, etc.

It is pleasing to me that you see fit to
include extracts of letters of a mature nature
about Amateur Radio being a unique hobby worthy
of respect by its members. With the ITU con-
ference fast approaching, it is evident to me
that many Amateurs are not prepared to do even
a small amount of thinking about the future of
Amateur Radio in Australia.

Unfortunate though it may be, our general
attitude seems to be that since these events
are a long way off, it doesn't matter what we
do now that counts; we can put it off.

Hopefully a steady stream of thought-pro-
voking letters may stir a few of the multitude
to develop an opinion reflecting a perusal of
prospects for the future.

I should like to offer my opinion on am-
biguity in the labelling of component values in
circuit diagrams. With photo-copying machines
in such plentiful and cheap access, many use-
ful circuits are being copied for compiling in-
to circuits books and the like. But the loss
of resolution in the process often leads to the
gradual omission of decimal points.

Although capacitor values tend to be fair-
ly self-evident, resistor values are not, and
an error of an order of magnitude may not be
evident., My view is that the value like 3.3K
should be written as 3K3 where the decimal
point is taken up by the K or M multiplier,

Two examples of the commercial adaptation
of this method are seen in the fact theat Cor-
ning "Electrosil® resistors are boxed as 2K2 or
3M3, etc; and the small BZ2YB8 series zener
diodes, where 6.2V is labelled as C6V2,

In your anti-IC viewpoint you favour the
ingenuity of experimenters in using discrete
components to achieve results. But may I add
to the comments of Jim Fisk, WIDTY when I tell
you about two remarkable ICs produced in Aus-
tralia by AWA Microelectronics in Sydney. The
AWM1306 (as described in my article in Amateur
Radio, June 1970) is a complete i.f. limiting
amplifier and detector (FM) which uses only one
tuned circuit to demodulate an FM signal (+5kHz
deviation) on 455kHz, the input required for
full limiting being only 40uv RMS!! I will
agree that it is disgustingly easy to make the
beast go -- ten seconds fully to align.

Your comment about "a receiver blob" per-
forming all functions is 75% with us in Aus-
tralia now., AWA Microelectronics are now just
making the AWM1272, This IC contains a cascode
r.f. amplifier, two oscillators, and a balanced
mixer. Typically the resolvable signal level
up to 15MHz or so is luv! Presumably they could
add in the demodulator too.

To the best of my knowledge no other manu-
facturer in the world can claim to produce
equivalent ICs, Either costs about $4 -- and
you cannot do the same job cheaper with dis-
crete components. It is becoming easier to make
devices with block functions, but I admit that
without the basic understanding of how discretes
work, the new science is useless....

Don't starve yourself to death economically
-~ electronics (and cooks, hi) need your publi-
cation!

~-- J. Reynolds, VK3zZMU, Kew, Victoria.

({In view of the ingreasingly commercial aspect
of "Amateur" Radio, would many mourn its demise?

The decimal point idea sounds good -- but I think
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we'll just make the dots bigger..... 1 suspect
that Australian manufacture is an echo of large
events taking place in Europe and America-- Ed))

((Mr. Reynolds kindly supplied a beautiful photo
of his IC FM i.f. Amp & Demodulator, but I think
we won't print it; it will take a lot of fussy
technology for us to reproduce photographs, and
right now I have my hands overfull trying to
master the more conventional methods. But tnx.))

LETTER: The Creative Urge.

As an o0ld B in the bush, battling to keep
abreast of the state of the art, I still find I
am reluctant to take a gadget past the rats-nest
Sstage; once you've boxed it in, its just a Thing.

For all those with a creative urge I see a
glimmer of hope in spite of ominous rumblings.
People who are fed up with a mass-produced ex-—
istence, are increasingly patronising craftsmen
of all types. I see this as a turning of the
tide. Let us by all means take advantage of the
electronic marvels, but let us keep them in
their place.... If you are still with me, I'll
return to a relevant subject,

I have made up a couple of the dwell ex-
tenders (ref, Electronics Australia, Feb, 1970)
and they do all that is claimed, checked with a
dwell meter and CRO., Since it is simple and
fail-safe, I think that it makes other ignition
improvers obsolete. Any standard system (when
looked after) will give a good spark at low
revs, and with the new device will give the same
output at about double the revs where the spark
would otherwise noticeably deteriorate. By your
"Grandma's Test" I found no need for the huge °*
heat sink recommended; the SCR remained cool
without any. I settled for a small one which
gives quite satisfactory results, The current
through the device is intermittent, with a duty
cycle of about 40%, which at 3A or so no doubt
accounts for the cool running.

-- L. Chaplin, Tanawha, Queensland.

((Maybe so, but take a look at the breakerless
distribution system described in the September
1970 Electronics Australia. With an SCR-system
that looks like about the ultimate -- Ed4.))

LETTER: Simple Sums
Some simple sums in the inimitable EEB
style: - Consider,

$1.05 = 7 glasses beer at 15c.
7 Glasses = 1,5 Hours enjoyment
$1.05 = B EEB's
1 EEB = 1.0 Hour reading, evaluation, and
derision (sic). Therefore,
8 EEB = 8 Hours,

And so, for the same outlay I seem to be able
to waste an extra 6.5 Hours (and I still have
the copies of EEB on the pile for "reference").
Surely on this irrefutable evidence alone it is
good value.

On closer inspection it appears I should
enclose $1.50 and receive only 6 issues. Oh
well, never mind.

-- P, Johnstone, Ashburton, Vic.

((Never mind indeed, your Dollar is merely
43% cheaper, so you need more of it. By the
way, beer costs more too. Sic transit gloria
mundi (Thus passes the glory of the Monday-
after) -- EQ4.))




EEB/ Feb 1971

LETTER: Commonsense electronics
‘ (See also: EEB, April 1969, p. 34)

For r.f. and really hi-fi a.f., solid
state stuff is simply not as competent as are
tubes -- unless space and weight problems and
extreme economy of power becomes essential (as
in the space shots).

Solid-state stuff is incomparably superior
to tubes when you want binary on-off stuff, and
want many thousand units. Computers have to
use solid-state stuff. Pocket radios, where
neither high power nor hi-fi is demanded, na-
turally call for transistors. For true linearity
or for anything requiring an absolute measure-
ment, however, you need vacuum electronics.

For instance, the Fairchild FPT-100 photo-
transistor has a light sensitivity comparable to
that of a 10-stage photomultiplier. It is a
relatively low-impedance device, has a res-
ponse time as low as 30nsec with no hysteresis
or overshoot, and a range of some loﬁiin light
intensity. And its fairly linear too.

But the old, old 929 type vacuum photo-
cell is linear; it operates directly at the
fundamental level of a light quantum kicking
loose an electron which is gathered and fed
into the circuit., The 931-a photomultiplier is
almost as absolute; its got nine stages of
electron multiplication, but you can use it as .
a secondary standard for light measurement.
With it you can calibrate the abovementioned
FPT-100 unit, The FPT-100 of course, is smaller
' than a pea -- which makes for a much handier
unit, and works nicely on 9 volts instead of
about 900. 1Its definitely got its points.

Consider too, the Texas Instruments nice
cheap little FET, the 2N3819 ((or Motorola
MPF-102 -- Ed.)) that sells for under $1.00
1 (here too)) that does things you simply can't
do with a vacuum tube. The d.c. input resis=
tance of the thing is fantastically high; it
makes it possible to read the voltage on a
0.05uF condenser without effectively discharging
the thing. Used as a source-follower, the
2N3819 can drive a 200uA meter nicely, and hold
the reading long enough for easy reading. Makes
a great little integrating circuit. A highly
reliable instantaneous flash integrating pho-
tometer can be made with a 929 photocell char-
ging a small low-leakage condenser, with the
2N3819 reading the resultant voltage. The
charge on the condenser will be the integral
of light intensity x time; the 2N3819 can
read it into the meter, and you've got a flash
photometer that is good anywhere from a super-
fast 1.0usec to a slow old-fashioned magnesium-
powder flash. Try reading that condenser with
any ordinary vacuum tube circuit,

I think that the matter of which compon-
ent is suitable is kind of like old structural
materials vs the wonderful new plastics. Both
have their special values. Wood is cheaper,
stronger, easier to work, and easier to shape
with hand tools -- but plastics are better in-
sultators, are far more corrosion resistant
whén properly selected, and hold dimensions
better. But you can't make a plasticmelting
pot for solder, and neither wood nor plastic is
worth a darn for conductors.

The trouble is that human beings tend to
get fads, and decide that this New and Wonder-
ful Stuff should be used for ewerything. Cur-
rently, to be "modern", everything's got to be
solid state. 1Its the current fad. Even if
something else works better.
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Incidentally, there are jobs that neither
wood, plastic, nor metal will do -- like stand-
off 1insulators for red-hot nichrome heating
elements, for 1instance. For that, ceramics.

On the other hand, I wonder how many hams
are aware that talc rock can be purchased at
most art supply stores, can be carved more
readily than soft pine, and can be shaped with
files, sandpaper, drills, knives and saws like
plastic. And it is one of the world's best
insulators. Moreover, after you have shaped
it, you can bake it in a pottery kiln; some
neighbour probably makes pottery as a hobby,
and would be glad to help. Then it becomes
regular steatite -- very hard, strong, and very
good insulation. It is thereafter stable to a
melting point way above that of steel or ni-
chrome. .

-- J. W. Campbell, W2ZGU, New York, N.Y.

((Readers may recognise the name of this cor-
respondent as an enthusiastic S-F editor. I
was reading his stuff more years ago than I
should like to admit., Don't have much time for
it any more, but I pick up a good anthology once
in a while. For readers who like to keep up
with this intriguing genre, the address of
ANALOG is: The Conde Nast Pub. Inc., 420
Lexington Ave., New York 17, N.Y., U.S.A., but
in fact you can usually see it on the larger
newsstands here.

John Campbell's own understandings of
electronics plus a very active and cmative im-
agination often combine to produce articles and s
editorials of great interest. For instance in
the February issue he described some quite
fascinating research being done by Bell Labs in
the U.5.A., "studies of the nature of human
sense-brain-mind interactions."” The most in-
teresting is the work of Risset who produced a
series of tape recordings generated by a com-
puter, which gave unbelievable results. For
example, "a musical note, starting at about the
middle range of tones, and descending in pitch
through about four octaves... Then Dr. Risset
played back the first tone, and immediately af-
ter, the last tone. The last note was a higher
tone than the first!" And yet another recor-
ding "carried a constantly descending pitch. It
descended at a rate of about an octave in five
seconds or so -- and kept it up indefinitely.."

And so forth, e.g. "A tone starting in the
mid range, and falling in a wail to lower and
lower pitch -~ winding up in a shrill screech.
Or an ascending note that ends in a deep groan."
He points out that the basic fact of these ap-
parent impossibilities lies in the fact that
pitch and frequency are not at all the same
phenomenon,

Some of these matters were described brief-
ly on the ABC's Sunday morning radio programme
a while ago, but I got a preview of it in -- of
all things -- a S-F magazine! -- RLG))

((P.S. Ho, John, how about a nice brief article
for us on your electronic-flash photometer pro-
ject? Send us the outline, and the main gab to
one of the big mags for money. Hi.))

"1f you drink, don't park; accidents cause
people" '

"Poverty is no disgrace, merely ridiculously
inconvenient"

“Rever run away until you've got .something
to run to." (Russian proverdb, I think)
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REVIEW: "Basic Electronics", Third Edition (Electronics Aust. publ.) --

The Third Edition of this well-
presented text book is to hand. It is a
compilation of a series which appeared
originally in the magazine, and which was
subsequently expanded and revised.

It was formerly known as the "Basic Radio
Course". The introduction claims that
the course "will give you a basic in-
sight into electronics..." and it will.
It covers basic electricity, valves, an-
tennas, receivers, power, audio, and
magnetic recording. A smattering of
everything, fundamental details of
little, virtually completely qualita-
tive rather than quantitative. Although
it is not a sufficient text for pre-
paration for the PMG amateur's opera-
tors examination, nor for adequate back-
ground in radio/TV servicing, it is

good for a person who wants to build

his own domestic electronics equip-
ment, be it a radio receiver or a com-
Plete HIFI outfit -- or who just wants
to become better informed about the more
elementary facets of modern electronics.

Although the book was developed
from a pevious series in EA it has not

' COMPARISON REVIEW:
Electronics Australia.
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RAJR

stopped here. They continue to produce

‘excellent beginners material in the

magazine itself, such as the "Funda-
mentals of Solid State" which began in
May 1969, The latter is more complex
and should be followed up by the more
serious experimenter or budding pro-
fessional. 1Indeed, that can be said
for the sense of "Basic Electronics".
For the serious beginner it is worth
scanning for more qualitative detail
than found in the Handbooks, but should
be followed up by reading some serious
educational texts, such as "Electrical
Fundamentals for Technicians" by R.L.
Schrader, or "Principles of Electronic
Technology" by C. B. Weick.

The only adverse comment I might
make on "Basic Electronics" is the §2
charged for it even though the format,
pPaper quality, and advertising space is
much the same as for the monthly maga-
zine which costs appreciably less. One
might observe that it could be worth-
while to reduce the selling price some-
what, particularly in view of the like-
ly restricted financial state of a
predominantly young audience.

"Basic Electronics", formerly "Basic Radio Course", published by
-- P, Cox (VK7ZPA)

"... revised and updated in detail, and in line with recent developments"

New Material

Although various amendments and a
change of title have been added to the
1969 (third) edition, I feel that the
item quoted above, from the Introduction
to the newer work, is rather optimistic.
The length remains unaltered at 128 pgs,
thus the inclusion of some two pages of
totally new material is due to a reduc-
tion of approximately 3/4 page in adver-
tising content, and minor revision of
some chapters. Innovations include hints
on learning morse, the circuit symbols
currently in vogue, and prefixes for
standard units. Nevertheless, treatment
of semiconductors other than transistors
and their immediate family seems in-
adequate.

Revised Material

Usually points of secondary impor-
tance, viz,, inclusion of FET and uni-
junction; fabrication of silicon planar
transistor instead of germanium alloy-
junction type; transistor symbols finally
updated (but note second eidition, p.99).
Chapter 18 (Amateur Section) contains a
more recent AOCP paper, and the morse
speed reduction is noted. Electronics 1in
sport is expanded upon somewhat (p.109).

Page 128 now carries a short note on tape
cassettes and cartridges.

Minor Grumbles
Price increase, to $2.00; lax proof-
reading, e.g. p. 85, ref. to Pounds.

Conclusion

A useful, if rather basic text (Ref
EEB, Dec. 1970, p. 160). 1If you don't
have a copy of the first or second edi-
tion, and have previously read only the
recipes in EEB, it is, perhaps, worth-
while to purchase this book.

((EEB_Editor's Note: Peter is, perhaps, a
bit too hard on this elementary book, in
my opinion. It is certainly primarily
designed for beginners, but constantly
one is faced with complaints from begin-
ners that much of the available texts

are rather steep. 1I'd say that this EA
book is worth reading by beginners, but
that (of course) it should be supplemen-
ted by other material, for example the
"Outline of Radio and Television" we men-
tioned on p. 159 of the December EEB....
We have another similar article coming
up on further good references for be-
ginners of all types, and that often in-
cludes me and thee.))
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LETTER: Infallible Engineers?

Hope you continue EEB as it is. One
thing -- I like to keep this sort of mag in a
two-ring binder. It is easy to file this way,
and lays perfectly flat. Could you leave a
space in the printing at the correct posi-
tions?... If you have to increase the price,
do so.

I notice that some advertisers say "used
by government departments" in the trade maga-
zines. (Some government departments) are
given wide freedom to purchase small items,
no doubt to encourage initiative. I therefore
think that that phrase just means that some
engineer has decided to give it a go -- and
he may be even less qualified to decide
whether it is useful than some of your other
readers. It certainly does not guarantee
that policy of the particular government de-
partment is in favour of use of that equip-
ment. In any case, I don't thing government
departments are infallible, although in some
cases they have the money and time to spend in
looking for suitable products.

-- J. Muntz, South Oakleigh, Vic.

((Making space for holes for a binder would
place a considerable strain on our operations,
because material is often "cut and pasted" to
arrange it to space available. Best idea is
to keep copies of EEB in a suitable folder,
and at the end of the year glue them to the
Spine of the folder with suitable adhesive
glue, -- Ed.))

LETTER: Printed Circuit Resist

1R Y iy

Being unable to obtain "blobs" etc in
Letraset which I've used previously, I now
make my own with a punch, using "Con-tact"”.
This also allows you to cut any desired shape
and stick on. Sample: white dot in
the centre made with Letterpress., Works OK
even if a little tedious.

-~ L. Yelland, Prahran, Vic.

((Another reader advises that lines for
Resist can be made with "Texta-color" or

the Pentel equivalent, but for the latter it
is important to ensure that the pen uses an
acetone rather than water base, i.e. the
“indellible" kind; this can be verified by
sniffing it. After the circuit is printed
the line can be erased by acetone. -- Ed.))

LETTER: Whence EEB

Since you solicit comments here are a few:
l)Contents too technical vs too infantile: I
feel that these comments are merely based upon
the depth to which the person wants to pursue a
subject. The articles on power supplies would
be good and not too technical for a person who
wants to build a supply, but pretty heavy for
just general reading. 1I often find that as my
interests change, articles which seemed dqull
when they first came out, become interesting
some time later.

2) New format:
it looks good.

3) Bibliographies: If you are prepared to do the

I like it easy to read, and

" work involved, OK, but unless one has a huge

((LETTERS LETTERS LETTERS LETTERS!))

-23-

reference library one can generally remember if
he has an article on such-and-such, and if he
can't get hold of a reference the bibliography
is pretty useless.

4) ICs: Don't be reactionary, ICs ARE becoming
more and more part of electronics. Sure they
take some of the experimentation out of elec—
tronics, but every new development has made it
possible to use less components and less
"experimenters ingenuity" to set up a circuit.
But experimenters are still in business, their
energies have merely moved in a different di-
rection with each new development.

5) "Too much gab from Gunther": I do not like
the idea of half the magazine being taken up
by one article, e.g. power supply in the 1970
series. If you do not happen to be interested
in power supplies you don't get your money's
worth for that month. Perhaps the articles
could be spread out into a longer series.

6) EEB in general: Well, if I didn't like it I
wouldn't resubscribe. On the other hand, when
you get carried away with long articles I am not
too happy. Your little snippets such as reci-
pes and household hints are liked mainly be-
cause they are so practical.

-- D. R. Nagle, Blacktown, NSW.

((As you say, interests do change; perhaps the
article itself can help to accelerate that
change. I do agree that the series on power
supply was heavy reading, and if time permit-
ted I ought to have gone through another draft
of them before committing them to print. On
the other hand, such technical series are NOT
designed to appeal superficially to a person
"who wants to build a supply", but to show the
experimenter community that there is a certain
commonsense logic in design, which can sooner
or later be very useful -- and which can free
one from the servile dependence on exact copy
of published circuits,

But I have been reconsidering this matter of
how to publish long technical discussions, if
only because we seem to have quite ample ma-’
terial available without them! The answer seems
to be for me to publish them Elsewhere, and
give you advance warning of appearance of a
given article in a given publication. I have
already started work in that direction for
several projects.

Bibliographies: you have a point, but not
as strong as you may believe. The publications
to which we refer are commonly found in libraries
-- public or WIA or private, and increasingly so
now that Australians are acquiring a broader
point of view, viz., reading the international
literature. .In any event, we have, where possible,
taken to giving a brief summary of the main
points of important references in the Biblio-
graphies, and that should help. -- Ed.))

LETTER: EEB staggers on....
Whilst being presented with less attention

to formality fan any other journal I've seen,
EEB nevertheless retains a high degree of tech-
nical accuracy and detail, which we in Australia
seem to have come to expect and appreciate.
Particularly, I was greatly impressed by your
bibliographical efforts ~- a very valuable
service,

~- W. F. Porter, VK2AKB, Artarmon, NSW.
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ERROR: Headlight Dip Switch

We are grateful to Mr., J. Fox of NSW for
pointing out an error in the "Headlight Dip-
Switch" diagram on p. 83 of the 1969 EEB.
Diode, D; should be the other way about for NPN
transistors and negative earth. But Dp is all
right as shown; it discharges the electrolytic
rapidly between timing cycles. we might add
that the relay should be one which can operate
satisfactorily from either coil. If only single
coil relays are available it is possible to
arrange the circuit to use two relays to ac-
complish the job. Rod has finished this months

draughting, so I won't include the diagram here
but you can figure it out easily... Please do

go back to your Aug 1969 EEB and make the ne-
cessary correction NOW, or you may be sorry.

LETTER: Receiver Design & Cammonsense

I am presently working on some material
on Receiver Design, but must go through and
modify the treatment to be less mathematical,
Or no one will read it! But in fact there can
be a lot of maths involved in the design, par-
ticularly in mixers; without getting too abs-
truse it is important to understand the basics,
The usual type of mixer with the local oscil-
lator acting as a switching voltage can be very
well covered by teating it as a sampling pro-
cess, with constraints on the operators. Even
S0, I think it could be just as well under-
stood with a bit of cammon sense.

Talking about commonsense,
this to the Grandma's Tests idea:
transistor action ceases at 150°C. To determine
maximum dissipation, therefore, you increase the
Power until the silicon transistor stops ampli-
fying, then back off a bit (Do I hear strangled
sobs in the background?). Then of course there
is always water-cooling; don't laugh, I've
tried it, By that means you can get maxi-
mum dissipation almost to BVcpo X IMAXes.. !

you might add
Junction
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I think you are wrong in worrying about the
American subscriber ("Whither EEB," 1970, p. 98).
If he is an Engineer, then he has the wrorgy ap-
proach for you anyhow. 1 refer to Design Philo-
sophy, a personal thing, Design is always a
matter of compromise; we are always trading one
thing against another to get the "best we can
with what we've got®", There are only shades of

grey, and the only way we get the right shade
is by discussion. This is where the EEB cames

in. It is a much-needed engineering forum, and
don't you dare let it change!

-- C, Pitcher, Clifton Hill, Vic.

Honey Mead: Boil 14 1b honey in 6 gal water for
one-half hour. Add 4 beaten eggs, % oz cin-
namon, cloves, mace, and bruised ginger. Boil
% hr longer. when cool, toast a large slice
of brown bread, spread all over with fresh
brewers yeast, and put on top of the mead. Let
it ferment for a day, then turn into a ‘cask.
Keep it open until fermentation has cleared,
then close the bung. It may be bottled in a
month, using crown caps or wired bungs. Mead
made this way is spadding and effervescent. An
interesting variation is to add two gal. of
apple juice for each 6 gals volume, and pro-
ceed as above,

Cure for Cha d Hands:
good for the bloke who
Simply mix some glycerine and some tannin, ob-
tained from any chemist, Or: 1 tbs glycerine”
Plus 2 tbs warm thin boiled starch. Or: mix
together some warm beeswax and castor oil., Or:
beeswax and sweet olive oil}

This is particularly
works outdoors a lot.

(STUPIDITY) 2

You won't believe this, but according to
information furnished by PMG, it costs less
to send a 24-hr telegram to New Zealand than
to the chap next door. Wot, you say, Aus-
tralian telegrams are quicker than 24 hrs? Ho.

PRESS: NZART can now handle EEB subscriptions for N.Z. Details in next EEB,
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» Comnonsense Electronics

NEW SHIPMENT JUST RECEIVED

rthese typrodotes were received too late tu in-
clide in our offering last month, but since we
would not want our readers to he ignorant of
these devices, we are includiny them this issne.,
A typrodote is a device used todivine how much

- thange someone has in his pockets; thus when

the drinks are being served, you can easily
determine whether he is loaded {with money) so
you c¢an out-fumble him for the check. The
device comes complete with fuj! instruction on
its use, along with a cleverly compiled illus-
trations of at least fifteen different ways to out-
tumble someone on the check. You appear to
ve working hard at picking up the check bu:
samehow it always ends ap in his hands. Try
me, Gus recommends themn highly.

.................

MAPRIL 1971 Vol. 7, No. 2 P, 25
CONTENT
P.25: Also forambulates quasirectangles
26: FET CONVENTIONS, Important!
Swoop. Etc.
27: SCR-Regulated Power Supply.

28: Making Computers,
29: Make a Circular Slide Rule,

31: Disposal of Cares and Worries.
The Amateur Radio News Service,

32: All about Synchrodynes!
35: Editorial Weltanschaaung.
36: Advertising. Cheap.

41: Service with a Smile.
Chocolate Mint Biscuits. Yummm,

42: Britain's State of the Art?
Review: 1971 ARRL Handbook.

43: Around the Airwaves
Non-Review: Electronics Today.

44: Review: Electronics Fundamentals

46: Real Meaning of Reflected Pwr.
How to Eliminate Baldness.
Psychokinetics,...?

48: A Message from our Sponsor,

PLANNED (June): Digital Voltmeter De-
sign (maybe). More State of Art,
Component availability here and a-
broad... Crossmod.and FETs. Use
and abuse of Feedback..Transients.
Maybe maybe. Thats a whole month
away and who cares now??2?22?222222?




~26-

CONCERNING FET CONVENTIONS! -- RLG

I type this after having finished a
most frustrating hour correcting a finished
diagram, and another hour fighting the clog
in a non-clog draughting pen, and I'm in a
Savage mood. It was all due to the ambi-
guity that can result when an FET is drawn
with the gate connection halfway between
source and drain. How that convention got
-started I can't imagine, but its bloody
stupid, if you'll pardon my saying so. One
- presumably knows which connection is which
by virtue of the drain being on top, or
perhaps the source and drain are labelled
in cases of ambiguity. But I have indeed
seen formal printed diagrams in which it
was the other way about, and no clarifying
lablels, Presumably you are supposed to
figure out which is which connection on the
FET by tracing circuit polarities., Quaint,

matter
the
the
source
Like

Now can we try to settle this
once and for all?? We have adopted
much more sane convention of having
gate connection continuous with the
-- thereby removing all ambiguity.
this:- NOT like this:

0 D
~(/’I\\’ (N-channel G —
;J shown; ie,

G S same polarity ' S

as a valve)
RIGHT!! WRONG WRONG!

I have shown the gate, source, and
drain labdled clearly on both diagrams, but
only on the right-hand one would it be
nNecessary; on the left-hand one 1t would
not be necessary, and we don't bother.

Now may we please have only the left-
hand convention from all authors who send
us anything at all involving FETs, and if
there are any Engineers out there who de_
termine Official Policies in the wide
world, would they please push for the saner
convention, Please? I realise that in
some commercial applications, Particularly
involving MOSFETs the transistors are sym-
metrical, but lets get into the habit of
showing intended source and drain con-—

Kansas joke: The salesman got lost on one of
the back roads after a rain,

the nearest town and was told
he didn't know. After driving up the road, he
noted in the rear view mirror there were now
two fellows, waving him back. Carefully he
backed down the muddy road to where they were.
Said the fellow, "This here's my cousin Zeke,
and he don't know either",

by the fellow

(A/C 3/70)
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SWOOP  -- Elise White

((From the Amateur Radio News Service
Bulletin, September 1970)) '

An amateur is a guy who gets into
your transistorised Princess Phone, makes
your TV picture look like it hagd measles,
garbles your stereo, squirrles up the
record player and superimposes his con-
vermtion on your tape recorder., '

He also wrecks the esthetic beauty
of your property by errecting towers
and stringing antennas that destroy your
view of the neighbour's back yard.

He has also been accused of causing
the washing machine to over-suds, the
dryer to blow a fuse, the baby to have
colic, the car battery to go dead, the
electric blanket to short out and.the can
cpéner to act like a mowing machine.

Disaster strikes. Day or night the
Closest amateur is called in the firm
belief that in Spite of his sins he has
a direct pipeline to the disaster area
and can get instant news about Aunt Susie
from Pismo Beach or Sonny in DeHilo. we
don't have Aunt Susie's address or phone
number, we haven't thought of her in ten
years, but we're sure she's in the quake
area. Sonny wrote he was due for the
front and they Jjust told of a terrible
battle going on and with his luck he's
right in the middle of the mess. No,
his serial number and APO are upstairs
but we don't want to write to him, we
want to talk to him ((So... maybe 3rd
party traffic is a mixed blessing?)).

The amateur patiently tries to get
solid information depending on the area
involved. He will spend from 14 to 24
hours working to get the messages through
((and on phone, yet! -- RLG)). More calls
missed meals, squacks, squeds and screams.
from the radio but with his one track mind
he keeps on working....

The crisis ends and a week later a
neighbour comes to the door screeching for
Joe to get off the air. His dog had.
been howling for 2 hours and he was about
crazy! He's positive the animal is
being bugged by R.F.

The rig hadn't been on for three
days, so I suggested he check the dog.
Now even the animals are after us!

P.S. The kids had locked the dog 1in
the other car. No R.F. Life could be
beautiful -- 1 think.
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SCR-REGULATED POWER SUPPLY, Part I « -- L. J. Yelland (VK3)

When Silicon Controlled Rectifiers are used in place of diodes, a power
supply shows a marked improvement of load voltage regulation when the SCR gates
are fed with a.c. through suitable resistances. For a fully regulated supply
it would be necessary to use a Zener reference and relaxation oscillator ar-
ranged for phase-control of gate triggering. The unit depicted below uses the
simpler arrangement to give a reasonably constant output with little added com-
plexity.

The gate resistances are chosen so that a substantial portion of the posi-
tive half cycle is traversed before triggering occurs. For instance, the SCRs
used in the model required two milliamps on their gates. Thus, with 10K ohms,
the incoming half cycle must rise to 20 volts before conduction takes place.
That happens at first switch-on, and then the filter condenser (1000pF in this
case) becomes charged up to whatever value it has had time to reach during the
remainder of the half cycle. On no load, except for the 50K bleeder, this
should theoretically be Epax (62V), but owing to the impedance of the circuit,
it reaches only a little over 50V. Other supply voltages would, of course, re-
quire suitable alteration of component values.,

When the first positive half cycle has ceased, the SCR in that leg of the
transformer winding ceases conduction, and a positive half cycle appears in
the other leg. But the SCR in that leg will now have the condenser voltage on
its cathode, so the difference between cathode voltage (50V) and peak supply
voltage (62V) is only 12 volts. This is insufficient to pass triggering current
though the gate resistance, so that SCR does not fire. The same applies to the
first-mentioned SCR when it again receives a positive half cycle, so it does
not conduct either. '

The result is that both SCRs remain non-conducting until the condenser vol-
tage reduces by discharge, sufficiently for the required gate current to flow.
In practice, with only the 50K{) load (about 1lmA in this case), it takes about
one second before conduction again takes Place. A voltmeter placed across the
output will show a voltage Oscillating between about 45V and 50V at one second .
intervals., .

When an external load is applied, this variation becomes lower in amplitude
and occurs much faster. At 100mA the oscillations cannot be seen,and the meter
shows a steady 49V. To obtain a constant output voltage from any given small
load it is evidently necessary only to provide sufficient no-load bleed current,

From the graph it will be seen that this voltage remains fairly constant
as the load is increased to around 500mA, after which further increase of load
causes a drop down to 45 volts at 1.2 amps, and then a more gradual drop down
to 43 volts at 2 amps.

For- comparison, a curve has been plotted showing the drop in voltage when
ordinary diode rectifiers were used. That voltage variation was from 62V at
no-load, down to 47.5V at 2A -- about 23% drop; on the other hand, with the SCRs
the drop from 49V to 43V was only 12.5% and it had the added advantage of having

two regions where it remained almost constant, ( (CONTINUED, p. 47 ))
5V 3 ourpur
VOLTAGE

Plain Diode Rectification
(Ne extra regulation)

50 LO.
100 AP 55
RF
h ) v v
(For tran-
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pression,) 45 -
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MAKE YOUR OWN COMPUTER -- R, S. Maddever
-~ A Circular Slide Rule (VK3)

There are two main types of computer,
.digital and analogue:

Digital Computers use pulses, adding and
sometimes subtracting or multiplying

them. An example of one which uses the
decimal scale is the odometer, or distance
indicator on a car. Scientific or large
business digital computers usually use

the very simple binary scale, wheras a

" few, such as a calendar, use much more
complicated scales.

Such computers or counters have one
important thing in common: In reading
their output it is not possible to esti-
mate between successive numbers. Merely
from looking at the date on the calendar
-1t is not possible to tell what fraction
.0f a day has gone past, because that
number applies until the next one is used.
- Analogue computers, by contrast, use con-
tinuous scales. Information given to
them is converted into lengths or per-
haps voltages or currents etc. These
lengths, voltages or currents are then
added, subtracted, multiplied, divided
or scaled by different functions, and
the final answer read from a scale.

An example of this type of com-
Puter is the speedometer of a car. 1In
this computer distance along a scale,
frequently a circular scale, is made
directly proportional to the speed of
the car. Other examples are a clock,
which makes distance along a circular
scale directly proportional to the number
of minutes elapsed, or a thermometer
on which the length of a @lumn of mercury
(or alcohol) is proportional to tempera-
ture above a certain standard tempera-
ture (usually 0°C.). Information is
often converted into voltages or cur-
rents in analogue computers used in
engineering design.

The property which analogue com-
buters have in common is that their
scales can be estimated to as many sig-
nificant figures as required.

Thus at a particular time it might
be possible to estimate a car's speed
to be 42.6 or even 42.64 mph, though to
do so might require a magnifying glass
-- and even an additional paper scale
if the speedometer were marked only
every 5 mph... Whether or not the
speedometer is accurate or steady enough
for this to be meaningful is another
matter again.

The Slide Rule.
One of the simplest but most use-
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ful of analogue computers is the slide
rule. This can be made with two paper
scales on which different numbers cor-
respond to different distances along a
scale, Consider how this relates to the
type of scale: -

A _Linear Scale: Consider a scale on
which the numbers are directly propor-
tional to distance along it, for example
a centimeter scale of a ruler. Put the
top edge of a piece of paper just under
the first scale below and mark on the
paper a similar scale. Then shift your
baper scale to the right so that the ®“0"
on your scale is opposite the 2 on the
page scale. It is obvious that each
number on the page scale has added 2

to the number on the paper scale. Angd
conversely each number on the paper
scale represents two subtracted from the
number opposite it on the page scale.

You have thus made an analogue com-
puter for adding and subtracting numbers
Notice that with care you could add
2.14 and 3.68 if you couldljudge where
these values were on the scales.

0 1. 2 3 4 5. 6 7

A Logarithmic Scale:
Consider next the very interesting
scale below,

1 1.5 2 3 4 5

Again put a piece of paper below the
page scale and produce your own scale on
its top edge. Now put the"l" of your
scale (notice there is no "0"!) op-
posite the 2 on the printed scale. Now
it becomes obviocus that opposite each
number on the paper scale we find on
the page scale the result of multiplying
it by two. And conversely for division.
This time you have made a simple
computer which can multiply or divide

nunbers, because the lengths of the sec-
ond scale have been taken as the logari-

thms of the lengths of the first scale
(by counting out spaces on the typewriter
according to0 the figures in a log table),
and since, log(XY) = log(X) + log(Y), so
addition of the log lengths gives the
same result as multiplying the numbers.
Since the scale from 10 to 100 would
be exactly the same as that from 1 to 10
except for the extra noughts on it, if
to 1 to 10 scale is made into a circle
we can go round and round up to any fig-
gure we like provided we get the number
of noughts right by rough calculation
FIRST., Try it by cuttay out the circles
on the opposite page, according to di-
rections. (( ED. NOTE: Unfortunately we
have had to reduce e figures by 30%
for reasons of space. If you wish a
copy of the original size printed on stff
card please send cost price of 10c¢ each,
in stamps plus envelope at least 7" square
with your address and a éc postage)) . 14029
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THE MADDEVER CIRCULAR SLIDE RULE
INSTRUCTIONS :

1. Place transparent "“contac" over

this sheet. Carefully cut just in-

side the outer circle of each part
of the Slide Rule. Place cellulose
tape across centres.*

CIRCULAR SLIDE RULE L 4
d¢:fjn¢d ‘] Rsmaddzwf

2. Place upper circle just

Agi1e8  Al:zpo B3y Ca.40-1 over lower one, making sure that
Cl: 355 Cub3S R:558 H- 10/ K. 394 marks at 1, 2, and 5 coincide.

Mg 243 N: 14-0 Na:23-0 O:/60 "‘_\ 3. Holding firmly in position,
P:31-0 R.207 S 320 Zn.654 ;—_J prick through with a pin.

2y , 13 4., Fasten with a paper clip,
; TAMU = 1-66x 10" ky. AW”’M.sf;GZxIO / oy or much better, with an eyelet
v. P Mcl.Vd.al&ZB-zf:um Gas R« 8240 cbse. daf' sl N from a sailmaker or saddler. For
' T My =Sixi0"ky.  mye167x /o"’kj 'y best fixing of centre, use an eye-
. = C=300x 1037 K= 6-6);16’}.&:“_ \/ let up to about 3/8" hole diameter.
¢ exbonendial ¢ = 2.72 ) 5. After centring scales careful-
(;3; 7 N’ 1Y, and pushing in pin to keep in
v position, set pin into crack in end
A \/\' grain of a block of wood.
) \x 6. Place the sharp circle edge of the
‘((\ \ - eyelet exactly over the centre, and hit
[LLL . i \\ hard with a hammer to punch own hole through
TS the two pieces of paper or card together*.

7. Turn over, put the female part of the
eyelet on the male part, and spread the
stalk of the eyelet by placing a ball
bearing (1/4" to 1") on it and
tapping with a hammer. Test fre-
quently for rotation whilst
tapping cautiously; do not
make the eyelet too tight,

>
— T - — -
pr———— e - -

Shick a small ‘ .
of shiny adﬁﬂ |
fo/c on cach Side .’
of centre of ench
tocle o Steeaghen
/Mt & reduce /m‘ch'on'

ALWAYS: Do a rough cal-
culation first to find ans,
to one sig. figure, ie,
to know where to put the
decimal point,..

"N/ MULTIPLICATION: To a
length along Scale A, add a
length along Scale B; read
answer on Scale A,

DIVISION: Subtract a length
on Scale B from a length along
Scale A; read answer on Scale A.

6|

|
g1 L

”*A rather more durable unit will re—
sult if the paper circles from this page
- are gluyed to light cardboard of the type
used for "art" work. In that event, cut out

the circles roughly, apply contact cement (no other) to the rear of the circles and
front of the card, allow to dry till tacky, press together firmly, cut out exactly...




THE DAFFODIL
1 wvash 1 were a daffodirl,
A fragrant little bloam,
So you could come and gathes re
And place me in your roeom,
And when you came up to your rous
And )jumped into your cot
St1ll thinking I'm a daffodsl,
You*d soon find out I'm novild
({~- Anon.,.?))
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LETTER: Disposal of Industrial Wastes

I read with much interest the suggestions
on Production Engineering advanced by I. N.
Wormwood in the July 1970 EEB. Yes, the April
recipe was real, and very good too. His sugges-
tions about burning white sugar to give a cara-
mel taste are not too well advised, because of
the danger of overdoing it; when sugar is
burnt too much it imparts a vile taste to the
brew, Far safer is the use of the tsp of
brown sugar to prime each bottle. I have tried
this and it works well,

I might note here a few further improve-
ments to the April 1970 recipe. Mr. Wormwood's
technique of steaming and seeping the hops is
wasteful of hops. Nearly as good results may
be obtained by simmering the normal quantity
of hops, but at a heat very carefully chosen
to avoid raising the hops above the level of
the liquid. Two such successive simmerings of
30 min each are satisfactory, and result in a
very satisfying hop arama in the final brew —-
ordinarily missing fram hame-prepared ales.

The recipe given in April may have been a
bit strong for some tastes. More generally ac-
ceptable might be the use of 7 (rather than 9)
pounds of Malt Extract per 10 gals of brew,
though this applies only to the dark ME. The
light extract requires quite a lot more quan-
tity, e.g. 10 lbs/10gals. The Hops may be re-
duced proportionally, e.g. 7 0z/10 gals for
the Fugle strain, about 5 oz for Ringwood Spe-
cial, or 10 oz for Supermarket type.

It is rather important to note that an
excess of Isinglass (or gelatin etc) used to
clear the brew can result in excessive froth-
ing. Do not use more than about a thin 1"
square (or 1 tbs) of the dried Isinglass.

Finally, many people use Bakers Yeast,
but this must be discouraged; such Yeast set-
tles only poorly. It is well worth obtaining
the Brewers Yeast, e.g. fram the source given
in the April article. But I have been advised
by Australian friends that Brewers Yeast ob-
tained fram commercial breweries there is not
always reliable,

In passing I hear that there is same
legislative activity in pbrocess in Canberra
to legalise hame brewing. Let us hope that it
is true, and that Australia joins the ranks of
the civilised countries in this regard.

-~ J. Coote, Northumberland, U.K.

POSTSCRPT

Please note that white of egg makes amuch
better settling agent than Isinglass. Stir the
white of one egg (or two if small) in some cold
water, and add to brew about a day or two before
bottling. Settles with much less frothing.

: And: For the first half of the bottles,
add 1 level tsp of light brown sugar to each
(NOT "coffee crystals”!), The second half of
the thoroughly rinsed bottles receives one
level tsp of white sugar. This difference
gives an interesting variation in taste, with
the brown-sugar primed lot to be drunk first,

The process of filling the bottles will
proceed considerably faster if the end of the
filling tube is fitted with a glass tube about

Smm to 10mm diameter (depending on dexterity
and volume), and the filling done smoothly to
one bottle after the other without turning off

-31.

the flow between; tip each new bottle a bit to
ensure smooth transfer, Needless to say, this
reqires that the filling-tube be fixed in po-
sition so that both hands be free to mani-
pulate the bottles for filling. This process
will result in a puddle on the floor, but to
clean it up will take only 5 minutes, whilst
the time saved may be substantially more.

Age in a cool place while the brew does
the same, and sample in one to two weeks, de-
pending on patience. If bottles etc are clean
the brew should keep well for many months,

If these instructions and the relevant ones
in the original recipe are followed carefully
(being sure, of course, to dilute the recipe
severalfold with dirty tap water to ensure
compliance with legal regulations), you will
never have a bad brew, no exploding bottles.

But there are few brewers who have not
had some catastrophe happen at one or another
moment, so be patient. For some it was a box
of soap powder falling into the brew just
before bottling. For some it was the rupture
of the vat just at the crucial moment. For
some it was the delightful taste of cod-liver
oil which had been bought included (at no
extra charge) with the wrong-kind of Malt Ex-
tract; these tins are clearly labelled, take
care! For some it was the use of store-bought
Hops when the farm-fmsh variety were used up,
and the consequent "sticking" of the brew:;
it stopped fermenting halfway through, and
could not be rejuvenated again by any of the
classical methods. This problem has NEVER
arisen when farm-fresh Hops were used (but be
certain to keep them packed tightly together
in a covered box). Then, there was the chap
who put his M.E. into pickle jars, with aroma
to match, but strange to say this never ap- v
Peared in the final taste. Perhaps it was
beneficial...??? It is still debatable whether
tea is a desirable additive to the brew.

I'1l iet wvou know about it next April,

A fine book is: Home Brewing without
Failures, by H. E. Bravery (Parrish, London)
(stg 11/6), also including good wine re-
cipies. But no beer recipie ever invented
can compare with mine. Try it. Suitably
diluted, of course.

--J. C,

2:9,9,8,0,0,0,,0,6,0,6,0,0,0,6/099.6.90 00000000
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Quote with Comment : THE ARNS

"The average reader is a lazy lout. He wants
to be informed, amused and inspired -- but
with as little effort on his part as possible.
He wants to be assisted in forming an opinion,
but he wants to feel he has made up his own
mind.  He wants a lucid explanation, but he
does not want his intelligence insulted by a
belabouring  the obvious..." ((WASCKT, Jim
Pfeiffer, Amateur Radio News Service Bulletin,
May 1970, as part of an excellent and enter-
taining series of articles on how and why to
publish anything, The ARNS is a fine orgdni-
sation and their monthly Bulletin is full of
highly helpful hints of interest to those who
publish Club Bulletins. Interested Editors of
radio or other club publications should contact
Al Marcy, W4ID, 461-3rd Ave., Seapark, Eau

Gallie, Florida 32937, U.S.A.))
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STATE OF THE ART -- II (RLG) (et al) fa
—-- Synchrodynes and sloppy thinking. £ x5, PRODUGT £ LFfs

S1IG, ————> MIXER f1f o FILTER

There are several other things I was (e.g. ,
pPlanning to discuss in this column, but first DSBSC) ' f£fs —fa lﬁtfs'fx
I think we'd better clarify some important , fo OUT
definitions on a topical sbjt.

Last month I made reference to Direct o0sC
Conversion “or" Synchrodyne, a system showing
current popularity, wherein the signal is

tuned briefly, passed into a linear balanced Fig. 2: Simple Product Mixer (fg = sideband frqJ
mixer which detects it, with all selectivity ob-

tained at AF; subsequently the major gain of Here the signal and oscillator frequen-

the receiver is at AF; See fig. 1 (reprinted Ccies are multiplied and mixed together —-- there-
frogz?mateur Radio Techniques, 3rd Edition, fore “product”. 1In this mixture are the ori-
‘P. «

ginal frequencies and a host of others. .

Usually (but not always!) we are most in-
terested in the difference between the signal
AF - BALANCED AF AF and oscillator frequencies. When the mixer
AMP HETERODYNE FILTER AMP is, in fact, the “"First Detector” of a super- .
DETECTOR heterodyne, the output is the I.F, when the
mixer is the "Seond Detector" of an SSB super-

het, the oscillator is at the same frequency
as the signal from the I.F. (viz., f1 = £3),
osc and the output is A.F. (or keyed output for )
rSK etc)., 1IT IS THEN CALLED A “PRODUCT DETEC-
TOR" .
Fig. 94. Basic circuit blocks of a hom:;dyne/(ﬁrect.conversion re- Thus, the oscillator frequency in a pro-
ceiver . M either Schottky (hot carrier) diodes or a beam duct mixer need NOT be the same as that of the
deflaction balanced detector ie used, it should not be necessary to - X
use an r.f. amplifier. Prime considerations should be a well balanced Signal -- though 1t IS when used as a Product
linear detector, high-gain low noise af. amplifier, very stable Detector. And this is just as true whether
oscillator and effective audio filter. the Detector is used in the first stage of a
Direct Conversion set, or in the last stage of
i u o e. :
Fig. 1(EEB) a Superheterodyn .
When the oscillator frequency is the same
This receiving system has a humber of as the sigpal<frequen¢y, the demodulated output
real or implied advantages, not the least of 15 the audio in the sideband, but this works
which is simplicity whilst attaining impres- only for SSB. It will not work adequately for .
Sive performance. But it should not be swal- DSB or AM, because when the phase of f; from
lowed whole without realising its limitations the local oscillator is different from the
as well as advantages. And most of all it is phase of gé from the signal (£ig, 2, above),
necessary to avoid some conventional confusion. the two sidebands interfere with each other

and you just get Ducktalk. On the other
hand these modes can be demodulated by a sim-
ple product detector if the receiver slices
off one sideband first (and for AM the car-

We see quite a lot of discussion in these
times about the benefits of "Synchronous De-
tection" and "Direct Conversion". in receiving

systems -- and often this discussion ignores rier too while you are about it; we discussed
some fundamental distinctions between them. this in EEB in 1968).
With very much help, prompting, and chas- CW is detgcted by heterodyning, with the .
tising from Dick Ferris and Rod Reynolds I hope output note being, of course the difference
here to untangle the mess. I am uniquely un- . between f; and f£,.

suited for this, but if I can understand it

{(and ;f RHF and RAJR agree), then anyone can. Synchronous Detection:

This is the same process of product-mixing

The Synchronous Confusion when the local oscillator is definitely syn-
N chronised to the carrier signal*, not only in
PRODUCT DETECTION ENVELOPE DETECTION DIRECT frequency, but also in average phase®*. This
CONVERSION PHASE LOCKED LOOPS SYNCHRONOUS DE- system is shown in fig. 3. Mf(v“e
TECTION HOMODYNES EXALTED CARRIERS -- and the : - : :
rest! The jargon of today's exalted receiver Aside from the ability of fig, 3b to
terminology with exciting new (?) developments. receive DSBSC, what is the. advantage of the
And a large measure of widespread misunder- Y synchronous system? It gives more linear de-
standing of basic definitions —- leading to\? modulation and less critical adjustment for
some exalted rubbish being published in the \» f.m., it provides an excellent Automatic Fre-
experimenters and amateur literature. quency Control (though over a more limited
Lets see whether we can straighten it out: range than discriminator-type AFC), it pos-
: : sesses a high inherent selectivity (with
' . ' limitations to be discussed next month), it
Product Mixing o - exhibits inherently better signal/noise
This is simply a process in which an r.f. properties (because it discriminates against
signal is modulated by a local oscillator, -in non-colwent noise), and possibly better per-
a "product mixer", as in fig. 2: , formance under selective fading conditions.
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PRODUCT | AF, | a.m.
MIXER-1 | FILTER | 2 A.F.

° it -mawes (T all coma gur
ngsE righr fn am. See Fefé.
SHIFT
—x . PHASE-LOCKED LOOP!3
SIG ! , —
| N @
i osC le REACTANCE!  oO0c |
f < MODULATOR o
(V1]
te| |
LOW PASS| AM H
R\ FILTER
1 . |PRODUCT ™
> MIXER-2 v | f£.m.
FILTER > A.F.

i —— T — . . . T G WS e S W S . - —— —— —— —

Fig. 3a: SYNCHRONOUS DETECTION; for Carrier
signals only. For a.m., the signal goes to
Product Mixer-1 to be detected, and it goes

to Product Mixer-2 to keep the oscillator
locked in phase with it. This is accaomplished
by the notorious Phase-locked Loop, shown in
the dotted area. For f.m,, the error signal
includes the demodulated audio, so the PLL
alone is sufficient (with P.M, -2 acting as a
phase comparator). SYNCHRONOUS detection must
have a synchronised oscillator, and can be used
for a.m., f.m., MCW, FSK, etc (sigs with carr.)

Fig. 3b ((Not yet shown)): SYNCHRONOUS DETEC-
TION; for everything except SSB ( (how nicel)).
Somewhat like fig, 3a, but rather more com-
plicated (See A,R. Techniques III, p. 88)--
Each mixer feeds a phase shifter, and a sep-
arate phase detector produces the error signal
for the VCO. Two sidebands are necessary. This
system will be discussed in our forthcoming
major article on Relative Communication Ef-
ficiency. All this is the Prelude. ‘

The Phase-Locked Loop

To receive AM, FM, or DSB we require
extremely good corrol of the local oscil-
lator, and this is accomplished by the famous
"Phase-locked Loop": It is simply the com-

2 Previovs Pags neTes:
or it can be derived from the modulation,
€.g., as in DSBSC. Or it can be synchronised
by the modulation, e.g. as in TV sync of
Sweep and frame, or in RTTY character ini-
tiation, This latter system is potentially
capable of incredible signal sensitivity
("detecting signals too weak to be heard"),
but is hardly relevant to the Amateur ex-
perience, since it requires adding redundant
information.either by some pilot signal or
by the ability of the receiver to reproduce
“he modulation independently. In the case of
the pilot signal, the overall S/N can hardly
be better than that of the pPilot, though this
can be taken advantage of in diversity syst,

**Instaneous phase correction is not practical

in a simple practical communication system, be-
cause doppler effects randomise phase sigs, '

(SYNCHRODYNES)
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bination of eircuit elements within the dashed
lines in fig, 3a. It consists of a Product
Mixer acting as phase-detector, suitable
filter, reactance modulator, and local oscil-
lator in a closed loop. The reactance mo-
dulator (a varicap is a simple type) and
oscillator are usually lumped together as a
"Voltage Controlled Oscillator", VCO. '

The operation of the Phase-locked Loop
is a bit involved, but if we are to share in
the benefits of modern techniques we might as
well get stuck into it. Very briefly, if
the phase of the incoming signal is not the
same as that of the oscillator, the phase
detector produces a d.c. signal which p
the reactance modulator translates into a
reactance which corrects oscillator phase and
"trues it up". '

- Now, phase can be considered rather as
a special case of "frequency", as is obvious
if you realise that "phase" refers to time
interval between the maximum of one wave and
another (different one). Since frequency is

also a measure of time, namely repetition rate
of waves (I don't know where Hertz comes into

this, but never mind), you can see that if a

phase between two signals is sufficiently
different, it becomes a frequency difference.
In this respect, phase can be considered as

a type of "fine tuning" of frequency, though

I suppose that Rod and Dick will moan when they
see that stated. An ordinary discriminator-
type AFC system may correct frequency, ie.,
repetition rate of the local oscillator is the
same as that of the incoming signal, but the
Phases may not be the same; i.e., the oscil-
lator and signal waves may not reach maximum
at the same time.

If, however, phase is corrected, the
oscillator and signal waves are forced to have
their maxima occurring at exactly the same
time; obviously therefore their frequencies
must be identical. I'm writing this after Rod
has finished the draughting, and I'm no good
at drawing sine waves, so you'll have to do it
yourself -- but draw a few figures and you'll
see what I mean.

As in any feedback system, correction of

‘phase in this instance is never perfect, but

even if phase is not exact, frequency must be
if the phase difference is less than one cycle.
Thus, a Phase-locked oscillator is superbly
frequency controlled. And even more impor-
tantly when this phase-correction is applied,
it allows us to obtain coherent information
from a double-sideband signal (with or with-
out carrier), including of course, FM.

With the PLL, FM or AM detection arises
as a consequence of frequency difference be-
tween VCO and sidebands. Detection of DSB re-
quires a more elaborate arrangement (£ig, 3b)
in which the VCO is essentially synchronised
to the original carrier by extracting infor-
mation from the sidebands alone!

The PLL will also function for SSB
where some residual carrier (or a “pilot car-
rier")is -available, e.g. at > -30db, or in
any event just above noise, Of course ama-
teur transmitters always suppress their car-
riers perfectly, don't they...? Then why
is it so easy to phase-lock a receiver on so
many superbly suppressed amateur SSB signals
found commonly on the bands? : 1y P3g
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Envelope Detection is the classical system which

has been used for a.m. It derives its name
from the envelope form of the modulation (as
seen on a CRO) extracted from the r.f. after
rectification of the latter and suitable fil-
tering. About the simplest form of envelope
detector receiver is the Crystal Set, shown in
fig. 4: : '
S

R.F. C

>
Feaass | FILTER |fs o

CRYSTAL |
DETECTOR

IG. ;::;:—-)

This is fine for AM, NBFM (more or less), or
CW with a BFO. ((Wots wrong with the good
olde iron-filing coherer? -- RAJR)) ((Its a
bit slow, -- RHF))

Among other things, an important disad-
vantage of this system is that it has a “thre-
shold effect” which requires tht the input
signal exceed a certain threshold to be detec-
ted. This effectively worsens signal/noise
under adverse conditions, but is generally
countered by providing plentycf pre-detector
gain. But there are also other alternatives
and these will be discussed further preently
in an EEB "Squaretable" on Detector Efficiency.

Direct Conversion:

This describes a receiving system in which
the modulated r.f. signal is converted to
audio by the heterodyne process: the oscillator
frequency = the signal frequency. It need not
be located at the front end of the receiver,
though the current use of the term "Direct
Conversion" implies that it is.

The converter in this instance should be
a "linear detector", i.e. one which repro-
duces the modulation as faithfully as pos-
sible; this linearity requirement is needed
to allow practical design of the selectivity

filter. See fig, 5.
AF.
SIG PRODUCT SELECT.
i > FILT
(fo + £5)/ (f = f,, /
and fx fxl S and all 5
(£5 > £,) £ combinations,but $
x~ "o ° most notably,
— | £, - £, and £,
OSCILLATOR pith af auaio’) AR

Fig, 5: Direct Conversion with simple Product
Detector.
A.F, filter. (Here, f, is the desired signal
carrier, £ is its sigeband, and fy is an ad-
jacent interfering carrier to be filtered out
by’ the A.F. selectivity filter(s))

Now to look squarely at this situation, it is
essential to realise that the process of Di-
rect Conversion does NOT dictate a specific
type of detector to use, but only that r.f. is
demodulated directly by the heterodyne process;
this commonly-accepted requirement for hetero-
dyne detection prevents the crystal set of
fig, 4 from being consid ered as a simple di-
rect conversion receiver.

Selectivity depends on suitable sharp

(SYNCHRODYNES)
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It so happens that a Product Detector
of one sort or another usually is employed as
the detector of a Direct Converter, and often
a double-balanced mixer is employed. But
again note that the balanced function of the
mixer is not inherently required for this, but
that linearity is easier to achieve that way.

Direct Conversion has a reputation for

reducing overloading (therefore crossmodu—

lation), but this is most misleading. The
reputation is often justified, but not be-
cause it is Direct Conversion per se, The
reason is because by the time we got around to
making Direct Conversion popular, we had
congiderably better components -- e.g. Hot
Carrier Diodes, good Beam Deflection valves.
These gave better linearity and lower noise,
and they could be operated at lower signal
levels. 1t is the lower signal levels which
reduce cross modulation, NOT the Direct Conv.

If you use comparable components with a
classical superhet you'll get comparable re-
sults. It makes no difference whether you ob-
tain your post-mixer gain at i.f. or at a.f.
And all considerations involving r.f. stages
apply equally to both.

An r.f, amplifier will increase tenden-
Cy to mixer overload, whether that mixer has
an output at 455kc or at audio; similarly the
r.f. stage will tend to improve signal/noise
with either, simply because it is easier to
design an r.f. stage for low noise than a
mixer.

If you use some good low-noise low-loss
detector component such as Hot Carrier Diodes

(see A, R. Techniques) as the product mixer of
a Direct Conversion system, there is little
need for an r.f, amplifier, and this is one of
the reasons Direct Conversion receivers have
earned a reputation for good results wit
simple circuitry. . )

Some of this reputation may be a bit
premature. Although the a.f. selectivity
filter used may be simpler than a bank of
double=tuned i.f. transformers, the shape
factor of the latter ( i.e., how the square the
passband is) may be considerably better —-
leading to better usable selectivity and in-
telligibility; many are the signals I have
"heard" with magnificent receiver selectivi-
ty, but I couldn't understand a word they
were saying!

So, it is easy enough to get good sen-
sitivity with a Direct Converter if a.f. gain
is high, but selectivity is still a problem
in the same way and for the same reasons. To
get good selectivity you'll certainly have to
use good (therefore not simple) a.f. fil-
ters. This is probably best achieved by the
use of active filter circuitry, no doubt
assisted by ICs.

Another problem with Direct Conver-
sion appears to be the "Audio Image*. 1If the
mixer is linear, adjacent signals will not
interfere if they are far enouwgh away. But
if they are within the passband of the audio
selectivity filter, they'll be received as
happily as the desired signal. If you re-
duce the passband (re: improve the selecti-
vity) to get rid of them, you'll amputate the

¥ £39
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desired signal too, thdugh of course this
is less of a problem with CW than with side-
band material, .

The intra-channel QRM can be reduced
if a very sharp filter is placed in front of
the Detector, to reject all signals below
oscillator frequency, for example, but a
phasing-method would be easier; as G3VA
describes, it can be done by suitable pha-
sing of two balanced detectors, but he does
not like this because it"would be getting away’
from the point of the receiver which is sim-
Plicity", With this I cannot agree. A
Superregenerative receiver, or a crystal set
is simple, but they have their drawbacks. If
you want high performance you have to be

'willing to add all necessary complexities to

a good basic design. Pat Hawker (p. 82) does
say further, “"Nevertheless a really high-
grade receiver on these lines might be in-
teresting." Yes indeed; I have just been on
the phone to Rod, and he says he is toying
with the idea of building one up -- using the
new IC PLL material now available. If any

of you people do something significant with
Direct Conversion receivers, too, let us know?

Incidentally, the addition of an r.f.
stage will not do much to help those "audio
images”, because the selectivity afforded by
the extra tuned circuits is not very im-
pressive; that is strictly for superhet lines.
The only reason to use an r.f. stage with a
- Direct Converter would be to reduce noise, and
as 1 said, that is better accomplished by a
low-noise mixer, to avoid overload problems,

And: Well in accord with our previous
statements, a product mixer at the tail end of
a superhet with inadequate i,f. selectivity
will also give audic images. The only reason
this is more of a problem with Direct Conver-
sion is that we have no significant pre-
detector selectivity. That this is simple is
unquestionable; that it is desirable is de-
batable.

Last month I mentioned briefly these
problems, pointing out tht with Direct Con-
version you are merely exchanging one set of
problems for another, though we may find the
second set of problems easier to solve!

In one respect, however, I was mis-
leading: Requirement for (absolute) oscil-
lator stability is indeed exacting for the
heterodyne oscillator. But that is because
the process is PRODUCT DETECTION, not because
it is direct conversion. The requirment is
Just as ‘exacting for oscillator stability of
a product detector at the tail end of a
superheterodyne as at the front end of a
direct conversion set.

Only in an ordinary superhet is oscil-
lator stability not particularly critical,
vhere the detector is an envelope type (e.g.
diode). where the second detector is a pro-
duct type, however, its oscillator ought to
be "spot-on", although in practice SSB can
. be somewhat intelligible if the oscillator is
detuned some few cycles -- if that is
your idea of communication,

Direct Conversion with Product Detection:
o This is the system of figs, 1 or 5,
employing the system of fig, 2 as a detector

(SYNCHRODYNES, Continued from p. 34) -39-

at the front end of the receiver. It has
the various benefits and liabilities of Di-
rect Conversion and of Product Detection.
I mention it here separately to emphasize that
we are mixing two ideas: - o o
Direct Conversion, and
Product Detection.
They are not necessarily the same. This is ,
one way in thich a product detector can be used
and it is one form of direct conversion. There
is no magical reason why those two have to
go together uniquely. Product detectors
will work fine elsewhere, etc.....

Direct Conversion with Synchronous Detection:

In the same way, this happens to be Just
another way in which we can accomplish Direct
Conversion. It uses a detector of fig, 3
type in a circuit of the type of fig, 5: in.
fig, 5 merely add a Phase-locking facility to
the oscillator. It has all the advantages and
limitations described for fig. 3, no more and
no less -~ with the added camplications of
the Direct Conversion situation,

As I mentioned, it allows a much better
tracking of frequency, i.e., Automatic Fre-
quency Control (even with DSBSC), and it allows
more efficient detection of FM or AM; it also
allows detection of DSB if properly arranged.
If you need only SSB you don't need synchro-
nous detection, though as mentioned there can
be sme advantage in it if the carrier is in-
adequately suppressed.

Synchronous (or "Coherent") Detection
must incorporate some method for phase-locking
the oscillator to the frequency, and the PLL
is about the best way to do this. If phase-
locking is not achieved (by whatever means) ,
it isn't synchronous, no matter what people
call it,

Synchronous Confusion -- II

Here is where the fun starts., Let us.re-
strict ourselves to Direct Conversion systems,
since thats what we are talking about (I've
made all the needed qualifications, Dick!).
Here, simple Product Detection (figs. i, 2)
has been called variously:

Direct Conversion, »
Homodyne, Synchronous Detection, or
Synchrodyne:; -

but NOT "Coherent" or *Phase-locked®. From
our discussion it will be evident that the
term “Synchrodyne* must be reserved for the
Phase-locked system of fig. 3 (or equiv,).
Pat Hawker (Amateur Radio Techniques, III)
gets around this by calling the latter

"true synchrodyne", but he (and others) con-
tradict themselves by turning around and
applying that term to the non-synchronous
system, .TO BE TRULY SYNCHRONOUS, THE PHASE
AND FREQUENCY OF THE LOCAL OSCILLATOR MUST
BE SYNCHRONISED (!) TO THAT OF THE SIGNAL.
If only the frequency is adjusted to be the
Same, you have only a simple product mixer
used as detector at the front end of a re-
ceiver; call it “Homodyne" if you like.

The fact of the amateur literature is
that the word "synchronous" is widely used to
describe everything from the most exacting
modulation and carrier synchrony, to sloppy
product detectors., “» 40
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‘Essential Distinctions: a summary of sorts.

The take-home lesson from all of this
is that there is an important distinction be-
tween true synchronous detection and simple
product mixing. Each method has its dis-
tinctive properties, uses, and disadvantages,
And further, they need not occur only at the
front of a Direct Conversion receiver, but
in various parts of ordinary superhets, as
‘discussed, : ‘

Simple product mixing ("Homodyne") is
quite effective for the common run of Direct
Conversion receivers now becoming popular,
where only SSB or CW are to be detected (or
AM with an amputated sideband and carrier;c.f.
EEB 1968, p. 111-115),

The “true" Synchrodyne system employs
the additional Phase-locking of fig. 3 here,
so that the oscillator has not only the same
repetition rate, but also starts each cycle
at the same time as the signal. This is re-
quired for DSB, and is highly useful for FM,
AM, ‘or CW (etc).

Complicated Synchronous Detection?? (RAJR)

Although phase-lock systems can be rela-
tively complicated, the use of ICs to make them
"practical” has kought them within the reach
of nominal experimenter technique. This is
bresented succinctly in Reference 5 here, in-
volving the use of Signetics PLL units (han-
dled by Pye in Australia) -- at a price.

On the other hand, they need not be com-
pPlicated; Exalted Carrier systems (see G3VA
book), for example, can do the trick without
excessive complexity. Or a highly filtered
carrier fed to a high gain discriminator will
give a d.c. output voltage which can be used
to lock a VCO. 1Its just that now we have
transistor technology to provide the phase-
locking in a neat little Monolithic Chip.

Thus,if as much effort had been put into
a single valve designed to be both a product
detector (e.g. 7360) and phase modulator (e.qg.
6SA7) all in one bottle, it would be just as
simple -- or possibly more so. Very elaborate
valves have, in fact, been designed to do
specific jobs which modern thought would assign
only to the task of semiconductor technology.

In any event, unless ease of tuning is
important, phase-locking may be an unneces-
sary complication where only SSB/CW are to be
received (and is this not a majority of cases
nowadays?). In that case the simple product
mixer of fig, 5 is quite satisfactory as
long as the injection-oscillator frequency is
adjusted precisely to reduce the SSB gabble
to lucid ducktalk.

Something for Nothing?? (NEVER!!))

One could note here that the function as
well as purpose of these various detectors can
also be confused. Thus a teletype enthusiast
was telling me (RLG) recently that "synchronous"
RTTY demodulation techniques enabled his type-
writer to clack away happily on a signal which
was virtually "unhearable". Here again we have
the reputation of the synchronous system to
perform miracles, to "detect signals too weak
to be heard®.

Yet, except for the special case discussed

(SYNCORSWIM)
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briefly in a footnote here, the synchronous
detection system is not capable of miracles,
although the coherent nature of the phase-
%oc?ed system does improve S/N slightly (e.g.
db) .

Information theory maintains that you can
not extract more information from a channel
than it can possess inherently (as it were).
But certainly there are some extraction methods
which are more effective than others., (And
Direct Conversion in general, and Synchronous
Detection in particular do possess some at-
tractive features in this respect.)

Namely, where bandwidth can be restricted,
Signal/Noise sensitivity can be improved. The
narrower is the bandwidth, the better results
you can get -~ within certain limitations, of
course (viz,, the information channel nar-
rows) ,

Digital systems (e.g. RTTY, CW) can be
improved greatly by the use of Signal Regemra-
tion, e.g. clipping and keying. _We are all

already familiar with this concept in the
technique of using the demodulated wave from

a CW signal to key a local audio oscillator.
It becomes even more effective when the
received CW signal is sevewly clipped, as when
Passing through a limiter. Similar considera-
tions apply to RTTY, and in fact the good re-
sults reported for that mode were prdably due
to Signal Regeneration techniques rather than
Synchrony.

The take-home lesson here too, 1is that
wings can be lent to receiver sensitivity by
restricting bandwidth or use of carrier re-
generation, but that this has little to do with
the fact that the mixer sports a beat-oscil-
laotr, nor the use of more elaborate carrier-
reinsertion techniques.

There has been some gory nonesense pub-
lished on this subject in the Amateur Liera-
ture, and I do hope that Dick will one day
amplify for us the truth of that matter, and
describe the uses and abuses of bandwidth as.
an aid to sensitivity.....

NOTHING IS FREE (Loc Cit)

Mostly, I suppose, for the sake of those
poor souls who were put off by this formidable
dissertation, next month I shall summarise
relatively briefly the various strengths and
weaknesses of Direct Conversion (using simple
Product Detection). It will be taken mainly
from and summarising material in the Receivers
chapter of G3VA's Amateur Radio Techniques, III1.

Till then, I leave you with these thqughts:

You never get something for nothing, well
summarised in the Murphy-Heisenberg Dictum
that "The closer you look at something,
the less certain you are what it is"?

Selectivity is a problem, whether at
i.f, or at a.f.

Images are a problem, whether at rf or af.

Oscillator stability is a problem, whether
as critical terminal oscillator in a super-
het, or as critical initial oscillator in
a direct conversion setup. '
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And: more complicated systems are generally
needed to produce more complicated results,
Aside from Rod's comments, Phase-locked
systems can be complicated -- See:
"Prelude to a Solid State Deltahet" in
Electronics Australia, Jan. 1971. And:

REFERENCES

l. R. H. Ferris and R. A, Reynolds, many
personal communimtions, much anguish on both
sides as they expressed Pear-shaped technology
and I struggled to put it to pear shaped words.
I fear that this article ought to undergo yet
another revision, but time has run out.

2. Amateur Radio Techniques, by Pat Hawker,
G3VA (RSGB, 3rd Ed.). "Receiver Topics". Full
of good o0il, with a bit of the confusion which
prompted this article.

3. "Phase-locked Local Oscillator®, by VESFP,
Ham Radio, March 1971, advance copy Kindly sup-
plied by the Editor. A particularly lucid des-
cription of the operation of the Phase-locked
loop, and a clever circuit employing it,

4. "Editorial", Ham Radio, Nov. 1970, including
a list of the various other things the PLL will
do.

5. "The Phase-locked Loop Comes of Age" by K5JKX
73, Oct. 1970. A somewhat less lucid descrip-
tion, but a good summary of the applications
notes from Signetics describing their IC which
makes it all possible -- for more than #30 each,

6. "The Monolithic Phase-locked loop -- a
versatile building block", by A. B. Grebene,
IEEE Spectrum, March 1971, pP. 38-49, A more
technical but remarkably lucid Presentation
(for an engineer) of this subject. 3Shows the
insides of the ICs involved. 45 Trs.!

7. "Build an SCA Adapter for FM Reception" by
V. Waad, Popular Electronics, Dec. 1970. An
interesting further application of the Sig-
netics NE565,

Advice 1« what you take for a cold
Thomae J (V' Rejpr

Chocolate Mint biscuits

Melt a 6-0z pack of semi-sweet chocolate
chips in a double boiler, water heated to
110°F. Add two drops of peppermint flavour.
When the chocolate reaches 95°F (using candy
thermometer), put cold water in the bottom
of the double boiler. Wwhen the cholcolate
temperature drops to 820F, replace the cold
water with hot water at 110°F. Reheat the
chocolate over a low flame to 8B8°F actual
chocolate temperature, stirring constantly.
Pour the mixture in a wafer-thin layer on a
biscuit sheet covered with waxed paper. When
the chocolate hardens (in about 2 hrs), cut
in five bob circles. Makes four dozen,

Among the best of all steaks, it is said, is
filet of foal. That is to horse meat what
veal is to beef... ‘

SERVICE WITH A SMILE -- Paul, HH2PR
(QSP Sentinel via ARNS Bulletin 2/71)

fhe following letter has been received from
Miss Fifi Paree, Manager oﬁ;he Seymour Nudist
Camp for girls.

Gentlemen:

I wish to express my sincere thanks to you for
the excellent service your linemen performed
last summer. It was explained to us that the
transformer on the pole next to our swimming
pool was of a special type that had to be dusted
twice a day, oiled once a week, and have the
bolts tightened every ten days.

A Mr. Watt explained to me that unless the
transformer was dusted regularly, the dust
would coagulate with the paint which would set
up a chemical imbalance of the hydrofoil and
cause a great deal of trouble. I am happy to
report that your line crew stopped every morning
and afternoon and spent 15 minutes dusting the
transformer....

Your crews werc always very conscientious in
making repairs. On one occasion a crossarm
broke on a pole next to the tennis court where
some of the girls were playing tennis. Nine
men with three ladder trucks worked 4 hours to
replace the crossarm. They had quite a little
trouble making the repairs, as they would put
up a crossarm, put a level on it, then unbolt
it and install another. A Mr. Shock explained
tc me that unless the cross arm was absolutely .
level, the wires to the transformer by the
swimming pool would sag, the power flow would
be uneven and as a result only half the
swimming pool would be heated while the other
half remained cold.

Evidently we have a special type of meter by
the swimming pool. The meter reader told us

1t had to be read twice a week by two men so
that an exact average of power could be calcu-
lated. One of your meter readers is rather
clumsy, because during last summer he fell over
two lawn chairs, a picnic table, amd a garbage
can while walking over to check the meter.

I wish to thank you again for the wonderful
attention your line crews and meter readers

gave us last summer. I have been assured that
all the men will be on the job again this sunmer.
I understand that last summer two men gave

up their vacations just to make sure that our
electrical equipment worked properly.

(signed) Miss Fifi Paree, Manager
Seymour Nudist Camp.

(From Columbia Chapter Newsletter)

((EEB Note: Among all that we're not sure where
this gem originated, but rest assured that it
has only been exposed to the eyes of electronics
experts...))

AT AR T A AN

You've got to hand it to the Income Tax .
people -~ if you don't they'll come after you!
If you don't think a girl is dynanite,
try dropping one..... Diner: "Waiter, I don't
like all these flies in here." Waiter: "I1f

" e s e 00

you'll point out the ones you don't like, 1I'11
try to get rid of them." (ARNS Bull 4/70)
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LETTER: Britain's State of the Art?

I read with interest the Review of the 1970
ARRL Handbook in the October 1970 EEB. I agree
it is an improvement over the 1968 edition, and
with most of your other comments, But I was
very surprised by RAJR's last paragraph. He
implies that the RSGB Handbook represents the
so-called "state of the art", If this is so,
I don't think much of Britain's "state of the
art",
I have the latest edition of their Hand-
book beside me now, and I have studied it in
some detail. I could not find a single ref-
-erence to silicon transistors in it. There is
an SSB Transmitter and an SSB Transceiver
using transistors, but the transmitter uses
all OCl7C's and the like, and the transceiver
-uses very ftew silicon transistors. The trans-
mitter 1s very similar to the Electronics Aus-
tralia SSB Transmitter, except for the type

of transistors. For almost half the price, I
think the ARRL Handbook is by far the better
buy.

To another subject now. If you're going
to publish EEB bimonthly, how about publish-
ing it on time? The October issue was two
months late.

How would an article on transistorising
the Crammond "Karphone" on 52MHz (yes, I iinow
it hurts, but Hertz it 1s) be for publication?

Regarding "long haired youths" (but where
did you get the "pink blouses" from?), I don't
quite have hair that long, but I still bend
over a hot soldering iron.

The article on feedback was very infor-
mative; keep it up.

-- C. P. Stubbs, VK4ZCS, Cairns, Qld.

((Shux, if EEB is invariably late, why not
merely depend on 1t in that undependable
manner? One month is usual, two 1s PM3, com-
plain to your local Prime Minister -- except
for February which got a bit out of hand.

Yes, certainly we'd like a transistorisa-
tion, but keep it terse, with commonsense
observation on technique or theory where
practicali.... The pink blouses etc can be
seen on some of the bods (?) in Hobart --Ed.)

, A\‘“%j v

RSGB REPLIES: A

Sorry that we cannot include VK42CS
amongst the 35,000 or so satisfied readers of
the RSGB Handbook. He should know that RSGB
‘deliberately pumie a policy of producing a
completely new edition at intervals rather
than add or replace sections annually. By
this means we cannot cover all developments
as they occur. To do this one would need not
one, but a series of Handbooks. Further, RSGB
. feel that the constructional data is of value
wherever the reader may be located.

Factually, the 1971 ARRL Handbook retails
in the U.K. at 50/- and the RSGB Handbook at
63/-, not double the price. The 1970 ARRL
Handbook contains (including valve etc data)
641 pages, The RSGB Handbook runs to 832 pgs,
the maximum that can be accomodated in a hard
bound volume of the type.

RSGB will continue to produce what they
believe will be the best of amateur radio
handbooks.

-- R. F. Stevens, G2BVN, Romford, U.K.
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((We might note that the transistors used by
RSGB were the best available, and are still
widely available even in areas of the world
where transistors of any kind are in short
supply. Furthermore, Silicon units are not
necessarily better unless selected for a -
specific job. A well designed circuit will
perform well with germanium, and the circuits
in the RSGB Handbook have been well designed,
well tested, and proven.

Whilst we consider RSGB to be a fine book,
we agree that more up-to-date circuits would
be justified, and these will undoubtedly ap-
pear in future editions. What is important,
however, is not necessarily using the latest
gadgetry, but to employ good design, 1In this
respect the RSGB work is quite satisfactory,
and the sections on theory are better than most.

We have just seen the 1971 ARRL Handbook,
and it appears to be well worth a review --
to appear here next month. -- RAJR))

{(The RSGB Handbook c¢an be obtained here at

a very reasonable price if you order it
through W.I.,A. or N.Z,A,R.T., but of course
not necessarily through the bookshops.-- RLG))

REVIEW: 1971 ARRL HANDBOOK -- RAJR

These are tentative conclusions
from a bit of browsing; more details la-
ter (August) when our copies will have
arrived by snail mail from the USA (at
a considerable financial saving).

The ARRL Handbook appears FINALLY
to have been rearranged and rewritten in
a serious effort at competence. Valve
and solid state circuits are compared pro-
perly, with a pronounced swing to solid
state -- 1ncluding a fully-protected dual
gate MOSFET system.

ARRL have suddenly discarded the
pulk of the description of individual con-
structional items. The theory has been
expanded drastically, with correspon-
ding improvement in technical level.

The reason for this revolution seems
evident: ARRL are catering to the wishes
of the majority (rather than leading): the
majority of amateurs (etc) are in fact not
constructing their own equipment. In con-
sequence, ARRL have greatly truncated the
constructional project details.

The emphas$#s is not now so much on
how to build a high power final, but how
to design it. In this it is similar to
the approach by Orr or RSGB but rather
more updated -- and even more down to
earth. The ARRL theory is directed to
the practical rather than educational.

Although this remarkable develop-
ment might appear to be the right move
for the wrong reasons (will they also

i : te volume to encourage
publish a separa PP
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sophisticated experimental projects?),

we still welcome it, because ‘it is now
generally applicable to diverse circuits,
and WE can take good advantage of it.

Thus, my general impression of this
book is that it is one to keep on the
shelf, and refer to it first when con-
sidering the design of a new project,
When I receive my own copy,. I may also
be tempted to read it from cover to
cover, just to see what is happening of
value in amateur circles nowadays

Australian price, $6.50 from book
sellers. American price Probably
$US4.50 (they had a sticker on it!),
i,e., $24.05.... If you are willing to
wait for a few months you can save
money by ordering it from FAA Book-
store, Postal Station 18, Oklahoma
City, Oklahoma 73169, U.S.A.; probably
about $US4.75 postpaid (because they
give a discount). For any left over,
ask them for a credit slip, and we can
redeem it for you,

/////////////////////////

REVIEW: RADIO HANDBOOK (w.I.orr), 18th Ed

We planned to present a good Review
-of this latest in the renowned series of
Handbooks published by Sams (formerly by
Editors and Engineers). But there ap-
pears to be some difference of opinion
between us about the Review. Accordingly

we are going over the book more thoroughly

and comparing notes.

In this age of increasingly sophis-
ticated electronics equipment and de-
creasingly sophisticated radio amateurs
it is becoming more difficult to evaluate
the overall worth of general Handbooks,
unless of course there is a cataclysmic
change -- as for the 1971 ARRL. The
questions arise as to just what can be
the function of a handbook which must be
inclusive without being stretched to
six volumes, and of asking which of the
many fields of endeavour are the most
important. Whatever answer is chosen,
there can be disagreement. For example,
even the excellent RSGB Handbook can come
under this attack, as we have seen above.

To those who would feel complacent

about such matters, I invite You to compile

2 good summary of sme technical topic
from the periodical literature. Its
oloody difficult, I tell you.... It seems
evident that one answer would be for the
various Handbooks only to publish at in-
frequent intervals, and then in at least

two volumes -- paying very careful attentio:

to meticulous organisation. The State of
the Art is becoming most demanding.---RLG
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AROUND THE AIRWAVES -- J. Van Staveren/7JV

PLACE STATION FREQ. TIME(Z
ANDAMAN IS, VU9KV 14195 1100
(QSL W6KNH)
DAHOMEY TY2ABE 21006CW 1700
(OSL Box 29, Porto Novo, D.)
EUROPA 1IS. FR7ZP/E 14195 1300daily
(Sked with Jagcuv/1)
JORDAN JY9AA ,AB (Mary + OM with K.)
‘Juan FERNANDEZ W9IGW/ 14025, 21,025,
CW@z 28025 QL. WOIGW
LESOTHO 7P8AB 15M CW/SsSB
(QSL Box 389, Maseru, Lesotho)
MACAO CROAK 14200 1200
(QSL JAlAEa)
MARKET REEF OHJMA (Formerly 0J¢)active
MONGOL IA JT1AM 14042 cw

(QSL Box 639, Ulan Bator, Mong. Peoples Rep.)
NAURU 1S, C21DC 14175 1100
PORTUG. GUINEA CR3VV 21300 1100

(QSL Box 306, Bissau, Port .Guinea)
TOKELAUS ZM7AG 20M
TONGA VRS5DK: Active Apr 16 to
May 16, Darlene (YL). Skeds via VR2FT,
P.O. Box 3722, Samabula, Fiji Islands.

((The above items extracted from DX-Press))

. I.U.I.I.v.u.'.v.u.o.-.o.o.l.o'o.o.o.;.-
L 2o Yaf Mt of Nl -

ELECTRONICS TODAY

A new Magazine has appeared in Aus-
tralia, called "Electronics Today". It
claims to be "Australia's Dynamic New
Electronics and Hi-Fi Monthly". It seems
to be similar in format and coverage to
"Electronics Australia".

We intended to publish a Review of
"Electronics Today" in this issue of EEB.
The Editor of that magazine wrote:

"Your offer to review Electronics Today
is greatly appreciated. May we, however,
suggest that as in the case of EEB, one
issue may not be typical, and that you
wait until you have seen two or three.*"

He also paid us the considerable
compliment of expressing interest in EEB.
We shall indeed defer the TReview until
our next issue -- June. In the interim,
would you people please buy a cCopy Or two
of Electronics Today, and let us know of
your opinions? This will help us greatly
in making the Review, and it will also
help a new enterprise to get started. In
a Capitalist society competition benefits
everyone (except perhaps the poor old.
advertisers!).

We might note that with the April
issue, Electronics Australia by a strange
coincidence has developed a new format
and editorial arrangement

e 6 s a9
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REVIEWS OF TWO BOOKS ON ELECTRONIC FUNDAMENTALS FOR BEGINNERS (etc) -- RAJR and RIG

Electrical Fundamentals for Technicians,
by R. L. Shrader (McGraw-Hill, N.Y. 1969).

Principles of Electronic Technology, by
C. B. Weick (McGraw-Hill, Toronto, 1969).

Since the beginning of Radio there
have been large numbers of publications on

reader through the more simple theory...

I can see that a novice would prodably
have to call on the help of a more advanced
technician to get a secure grasp of the
subject matter in the latter half of the
book, but I also feel that the advanced
technician would have to sit down and do

the same basic subject, attempting to teach@ little bit of study for himself too

the basics of Radio, usually to the young
experimenter. ‘

We feel that in general these pub-
‘lications fail in that they are directed,
say, to the construction of a lsic re-
ceiver. Some are more adventuresome, and
go on to TV or Amateur Radio, whilst
others describe gadgets that do nothing
more than tell you that it has been rain-
ing for some time, But how many tell the
beginner the basic principles so that he
will have the essential knowledge to de-
sign his own circuits? The book by Pat
Hawker, reviewed here in December 1970
was not bad in this respect, but would be
appropriate principally for the beginner
at his very first stages (although the
coverage does go through radio theory).
Wwhat is lacking is a more thorough groun-
ding in circuit fundamentals rather than
circuit applications.

Several organisations involved with
the training of technical staff (e.qg.
U.S. Army, British Post Office) have pro-
duced some very good books dealing with
the general subject of electronics., These
books can give an enthusiastic reader with
no previous knowledge of radio theory a
very good coverage of the subject, but a
major criticism of these works is that
they are old.

Since the orighnal review of Shrader's
book (see heading) was prepared for these
pages, we have obtained the one by Weick
as well (at our own expense, because the
miniscule circulation of EEB seems hardly

sufficient to request complimentary copies)

This has complicated matters somewhat.
Our initial evaluation of Shrader indica-
ted that his book did indeed provide a
modern treatment of fundamental electron-
ics,” and did it well. Quoting from RAJR,

"Containing nearly 500 pages; this hard-

baclv ok covers all facets of an educa-

- “ion in general electronics from the funda-

mental reasons behind a series circuit,
right through to the design of complex
classical filters, and it does this with-
out resorting to mathematics more compli-
cated than plane Trigonometry, including
vectors -- and these are explained fully. -

"As I thumbed through the pages I realised
.that there was no effort to hurry the

if the whole book were to be covered."

The fact is, of course, that we who
think we do know electronic fundamentals
are often considerably less well educa-
ted than we should like to imagine; and
the reckoning comes when we try to work
up a circuit from our own resources, ra-
ther than taking an already-digested bit
from a book.

In any event, the arrival of Weick
has changed our appraisal a bit, Let us
say at the outset that it will not be
possible to say that one of these fine
books is "better" than the other; their
approaches to electronics are very dif-
ferent, and one may appeal more to one
kind of person than to another.

Basically Weick's approach is more
mathematical, but it is not that simple;
‘his diagrams are also more elaborate, and
he can go into much detail on simple
matters he considers important.

Basically Shrader's approach is non-
mathematical, but of course some maths
is quite unavoidable in electronics, so
he manages the solution of complex func-
tions, for example, by graphical vector
analysis, and only then introduces the
"j" notation, more as an also-ran.

Weick claims that the problem is not
complicated maths, but complicated pro-
blems. He does indeed present simple
and highly illustrative examples (and
real problems), but his maths are not
exactly high-school level, though in
fact they do not exceed matriculation
level. On the other hand this reflects
the fact that nowadays a quite sophisti-
cated approach is being made to teaching
children on a secondary level. If we
have not been exposed to such fundamen-
tals in our learning years, we might
find it not inappropriateto review them
ourselves, -

Shrader, on the other hand appeals
to the general distrust of maths by
claiming to be almost non-mathematical,
but his devices can sometimes be devious.
He avoids the problem of impedance by.
graphical analysis, but in the end must
present it in Euclidian form, and finally
with treatment of imaginary quantities.
This kind of contortion does lead to a

highly descriptive text. Is this good?z Pas
‘ : ) Ly ¥
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Perhaps it is for a “'rank" beginner, but
only at the beginning of the text. Bey-
ond that the effort to avoid maths seems
laborious. But is is unquestionably ade-
quate for those people to whome mathe-
matics is anathma. We might pause only
to suggest that such people might not ob-
tain their best advantage from the study
of electronics.

Weick uses mathematical examples,
but avoids extreme design criteria, con-
centrating rather on demonstrating the ex-
act working of simple circuits. And his
mathematics (and theory) are on a double
level: a relatively simple and straight-
forward one in the main text, but beside
it in shaded-background text is the more
elaborate treatment. One is free to
choose the appropriate treatment based on
one's own progress in understanding; again
this is consistent with the newest teach-
ing methods -- which have been found to
be effective.

Shrader starts out with A Basic
Electric Circuit describing atoms and
torce fields, goes to Current and Voltage,
thence to Resistance and Conductance and
onto the heart of the matter: Ohm's Law
in Series Circuits. :

Weick's first chapter treats not
electrons but very fundamental maths.

He starts with simple sets, develops
ratios, adds and subtracts, and goes on
to explain exponentials and "J" nota-
tion -- but in a most understandable form,
calling on electronics for examples.

Whether this be your cup of tea or
not, is the question. we think it is good
because it is in accord with modern ways
of thinking about teaching, where chil-
dren are presented with set theory at
an early age (at least in Australia).

The treatment here is very simple, but
1t 1s not babytalk; it requires some de-
finite concentration or hard study, de-
pending on the background and abilities
you bring to it....

Weick then goes on to A Review of
Electrical Concepts (note that "Review")
and then Resistance, Circuit Fundamen-—
tals (including Ohm's Law and Kirchoff) .
In other words, Weick covers basic
physics in no uncertain terms, from the
definition of charge and field theory to
atomic structure -- finally ending in
Ohm's Law. But even there his approach
is very basic. Rather than, for example,
feed you the formula for parallel re-
sistance, he shows that it is a logical
consequence of the distribution of cur-
rents in an electrical network. I wish
I (RLG) had learnt it that way; it could
have saved a lot of grief later.

Shrader talks about the basics of
electric current, behaviour of resistance

(ELECTRONICS FUNDAMENTALS REVIEWS)
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and current, and then Ohm's Law in ser-
ies circuits, 1In other words he spoon-
feeds you all the way, while Weick ex-
periments in modern techniques that make
you think (therefore learn?), and using

illustrations of more modern equipment .

Weick's approach is, in fact, more
modern, from his use of techniques to
his treatment of MOSFETs. As far as we
have been able to see, Shrader devotes
one whole sentence to FETs, and that is
all. He would, of course, argue that the
main idea of his text is to present cir-
cuit fundamentals, dealing mainly with
circuit constants and their behaviour,
but surely in this age active devices are
as important as passive ones,

Now in fact Shrader has a consider-
able body of material on Alternators,
Dynamos, Motors, Superposition and The-
venin Systems, and Filters -- all treated
in quite a lot more detail than by Weick,

Weick choses rathér to use this room
to treat transistors in much more de-
tail. A chapter is devoted to "Cument-
Operated Devices", namely transistors
and diodes, and includes construction,
typical characteristics and curves, and
the simple calculation of current gain,
Another chapter is "Voltage Operated
Devices" containing several pages on
JFETS, MOSFETS, and to be sure -- valves!
Weick does indeed cover Kirchoff (but
not Thevenin) and filters, but in less
detail than in Shrader.

Both books have Questions and Ans-
wers. Shrader leaves spaces blank for
the student to fill in answers, whilst
Weick fills them up with additional
Questions for the mathematically-minded.
This difference in emphasis pervades
both books. Weick is more detailed in
fundamentals and in some applications
where he believes it follows freely
from previous basic material. Shrader
goes into more detail in applications he

~believes important, and that appears to

cover a large slice of motor and dynamo
work as well as filters. This is cer-
tainly useful, but is it basic? On the
other hand, it can be difficult to find
good sources of information on these
subjects (other than in the abovementioned
Army or PO works), and Shrader may well
have had this in mind.

Which book is Better? From our discussion

ggu see that we cannot say. RLG feels tht
th have enough to offer him for review
or reference

that it is worthwhile to kee
both. Unless g

ou have a spare $20 to spn

" it would be well to decide on one of them.

Shrader = $US12, Weick = $US10 which shld

also cover post from the Oklahoma Bookshp

we have mentioned often in these pages,
e
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VOLT-AMPERES-REACTIVE (and Power Loss)
-- C. C. Drumeller, W5JJ
({From: Collector and Emitter, 7/67))

In the quiz program presented at
the Club a month or two ago, one gquestion
concerned a CW transmitter of the "100-

" watt" class, This transmitter first was
loaded into a feedline that was not
matched properly to its termination (the
antenna). Under this condition, a "For-
ward and Reflected Power" meter ((the
.so-called Reflectometer)) indicated 80
M"watts" forward "power" and 20 "watts"
reflected "power". The transmitter, of
course, was tuned to resonance before
noting the meter indications. The DC
input voltage and current were also noted.

Then the load was changed to one
that was purely resistive and equal to
the impedance of the transmission line,
The transmitter was retuned to resonance
and reloaded to exactly the same DC in-
put values as before.

The wattmeter indicated 60 watts
forward power and zero watts reflected
power under the second set of conditions,

This concept of "less power output
under matched load" has been a hard pill
to swallow. It just doesn't sound right.
You're correct; it isn't right. The
reason it isn't mght is that the true
forward power in each of the two ins-
tances was the same: 60 watts.

The item that caused the misleading
indication is known as volt-ampere-
reactive. You read about it more in
power-line circuits than in RF transmis-
sion lines. It can affect any circuit
carrying alternating currents, irrespec-
tive of frequency.

To make matters more confusing, we
often speak of watts when we really mean
VARs (volt-amperes-reactive). To com-
pound the confusion, many "wattmeters®
respond quite readily to VARs. Is it any
wonder, then, that persons are led astray
by what they believe to be creditable
~indications?

VARs and Watts in Transmission Lines

_ Lets consider the case of a trans-
mission line a little over a half-wave-
length long. Put a dead short across the
far end. A quarter-wave back from the end
(namely, the voltage anti-node point) put
an RF voltmeter. A half-wave back from
‘<he end (the current anti-node point) put
an RF ammeter. Now try to feed some RF
power into the transmission line -- this
will not be easy to do! Note the ex-
tremely high readings of the voltmeter
and the ammeter. If the line were loss-
’leig, the readlngs would be infinitely

EEB/ Apr 1971

For the second step of your experi-
ment, remove the short-circuit and sub-
stitute an RF wattmeter having termina-
ting resistance matching the transmission
line. Again note the voltmeter and ammeter
readings. 'For the same amount of power
being fed into the line, these readings
will be much lower than in the first step.
Their product (E x 1), however, now will
equal the indication of the RF wattmeter.

If you had recorded their product in
the first step, you'd have been recording
VARs. In the second step, you'd record
watts, .

Useful Watts
Keep in mind that any time your RF
transmission line is terminated in any- .
thing other than a perfect match (a
rarity in amateur practice), the RF
flowing in that line will have both watts
and VARs, A very few of the watts will
be lost in heating your transmission line;
the remainder will be radiated. The
VARs will not be radiated.

As a VAR 1s constituted of E and I,
the E will heat your transmission line
at its voltage anti-nodes; the I will
heat it at its current anti-nodes. Some
small power losses will result. These
losses are all in the transmission line.
None are in the transmitter. Read that
again: None are in the transmitter.

Again: NONE ARE IN THE TRANSMITTER!

((EEB Note: See our December 1970 issue,
P. 170 for illustrative diagrams. It is
a point well worth repeating, particularly
in Carl's clear prose.)) ((In lieu of a
similar discussion by RAJR, this month it
is worthwhile to include this item, which
rounds out the subject nicely:))
p;9,9,0.9,9.9,6,0,6,9,6,6,0.6,010,0,¢,0 0,4

——
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MYTH DEFLATION -~ VSWR -- C. Drumeller
((Collector and Emitter, Sept. 1970))

For those die-hards who still give )
credence to the hoary superstitions about
horrendous effects of a VSWR of, say, 4:1
or 3:1, on a reasondle length of trans-
mission line, they might do well to read
the article by Yardley Beers in the August
1970 issue of QST. Beers has a Ph.D.
degree and a supervisory position in the
National Bureau of Standards, so he can
hardly be laughed off as an 1rrespon51ble
crackpot.

In his article (which deals pri-:
marily with another subject), Dr. Beers
makes a statement on p. 28...: He says a
VSWR of 3:1 does not cause appreciable.
loss (at HF) . In this, he's a bit more
conservative than the Mosley Antenna -i»f47
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people, who say VSWRs of 5:1 or less do
not cause appreciable loss (at HF) . My
Own experiments, repeated in public demon-
strations show that actual losses with a
VSWR of 4:1 at 25MHz are too low to be
measurable with standard commercial test

equipment .

: The trouble is that some persons are
inclined to confuse transmission line
losses with the sharply limited ability of
commercially manufactured transmitters to
effect an impedance match between the RF
power generator (usually vacuum tubes) and
the impedance presented by the sending

end of the RF transmission line.

When the VSWR is other than units,
this impedance can be resistive, re-
sistive plus capacitative reactance, or
resistive plus inductive reactance. Most
manufacturers, to cut expenses, make their
pProducts with tuning networks designed to
match only purely resistive loads, and
these with only moderate departures from
the "ideal"” 52 ohms.

Cuss the manufacturer, if you like,
but don't entertain any false concepts
about high RF losses on a transmission
line less than 2 or 3 wavelengths long!
(at HF) —— WSJJ

((Australians: Consider these points well
when you contemplate buying or operating
a piece of commercial "amateur" gear! --G.))

XXX XXX NANAKNNN
For further reading on this curious sub-
ject, see the following:

"Effect of Mismatched Transmitter Loads,"
by C. Drumeller, W5JJ, Ham Radio 9/69.

"The Mismatched RF Transmission Line,"” by
C. Drumeller, W5JJ, 73, Nov. 1969,

"Some Reflections for Reflected Power, "
by W. Anderson, VE3AAZ, Ham Radio, 5/70.

29200 090.9999.9.9.9.9.9.99.09

HOW _TO ELIMINATE BALDNESS!

The Hounslow Wireless Society earned Inter-
national fame recently by declaring that bald-
ness would be eliminated when everybody used a
radio set with headphones. The bad news for
manufacturers of loud speakers is to the effect
that the electrical waves of the headsets
stimulate growth of hair. The Society proves

its point by stating that all radio operators
have luxuriant growths of hair, forgetting, of
course that no barber will tackle a man who
wears a headset,

-- Wireless Age, Sept. 1922

"Did she blush when she broke her shoulder strap?*
"I don't know, I wasn't looking there". (a/c 2/71)

- (VSWR Myth Deflation)

Y. Oy .

SCR-REGULATED POWER SUPPLY ((From p. 27 ))

Further improvement could be obtained
by increasing the value of the gate resis-
tors, but this results in a lower output
voltage and a much slower oscillation on
very light loads -- 16 sec with 22K re-
sistors and 50KQ load.

A portion of each gate resistance may
be made variable to give voltage control.

The SCRs used were rated at 4.7A,
200PIV, as tested from a disposals supplier.
Ample power rating should be provided for
the transformer. The one used for the
model was 100 watts, with 90% regulation
at 2 amps d.c. load.

It is also possible to use SCRs in
place of valves in series requlators fol-
lowing conventional diode supplies, and
this has been described in the article,
"SCR Regulated Power Supplies" by W.E,
Chapple, Ham Radio, July 1970, p. 52.

By suitable adjustment of the gate
resistors it is possible to even out the
regulation of this SCR power supply, and
this will be described next month,

AKX KKK AK XXX K XXX XX XXX
_—— AN ARRARNAXX

PSYCHOKINETICS??? L {

I wonder if we have any talented mathe—
maticians in our readers who specialise in
brobability? At our local Bingo game, if one
wins during the coursed an evening it is very
likely he will win once more. It has happened
time after time, and according to my mathe-
matics the probability of this occurring is
much more remote than actually happens,

The figures: Presume 100 are playing,
and each has three cards. The game is honest
(it has to be in a small town where everyone
knows everyone else...). So, for example,
I've won the last four weeks, and won twice
each night. The YF won last week also —-
twice. Its a regular occurrence, ..

(KONL, R.V. Anderson, Autocall 1/71)

((EEB_Ed, Note: Seems to me You need a Control,
€.g. do your friends win as much as you do; if
not you have a Talent which could be useful in
this world, and ought to work well on any other
system which depends on random selection.,....))

If you eat slowly you will eat less. This is
particularly true in a large family........

The teacher asked the class to list their
choice of the ten dgreatest Australians. One
boy seemed to be having troubles, and she
asked him if he couldn't think of any. He
replied, "I couldn't make up my mind who was
the fastest bowler". ((Slightly modified from
Autocall, June 1969)) ((Incidentally, K@NL and
his gang has a regular daily schedule on
about 14.285 at 2100 GMT))
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AN INFORMAL ELECTRONICS SANDY DAY,
EXPERIMENTERS BULLETIN TAS., 7009 -
AUSTRALIA,

VOL. 7, No. 3: "JUNE" 1971 P. 49

A SPECIAL EDITORIAL

Sorry for the late appearance of this "june" is-
sue, but we've got problems. And on top of them is
the fact that we have been threatened with legal ac-

tion by an Australian firm, and recent days have been

full of telegrams and hasty letters,

More than that I'm not permitted to say at this
point, because of legal restrictions.

SO0 -- no technical EEB, at this moment.

For one thing, it just isn't compatible with the
way I feel (wretched). For another, if we're going
to be in big trouble, we're going to need every penny
we have -- and the rest,.

If the legal action is not followed through, we
shall tell you as much as we're allowed to, and con-
tinue more or less as before. In that event, of course
you'll receive the full number of issues of your sub-
scription.

- If we're brought into court, we'll explain what
happened (but afterwards, again because of legal mat-
ters), and that could be the end of EEB. Because
court actions are terribly expensive. In that event,
of course, you would be refunded your remaining sub-
scription, in due course.

(Continued on p. 52)
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(Special Editorial, continued):

So, what now? We'll wait a bit and see what hap-
pens, We shall certainly let you know the outcome as
soon as possible,

Please don't write to us about this matter -- yet.
Yours,

e

R. L. Gunther, VK7RG
Editor

—--oﬂ.'h——-—--—.———-—————————————-—-——

We don't usually work on Saturday mornings,
but we were happy to help, this time.

—-— ADVANCE PUBLICITY CO.
Hobart, Tasmania

(Printers for EEB)
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September 1971 Vol. 7, No. 4 P, 53
CONTENT:
P, 54: The Milliwatt.

L: Amateurs and Commercial Gear.
55: L: A soft answer....
MTOSFET availability,
Power supply uses,
56: An Inductance Bridge for the YF
57: L: Trouble-shooting, and a very
simple resonance-indicator.
58: SCR-regulated Power Supply, II.
59: The New-American Phone Bands....
6l: Editorial...
62: Adverts,
64: Around the Airwaves.
66: Circulation ANNOUNCEMENT ?
L: Publishing and the Experimenter,
67: Answer to the February PUZZLE. Unm.
69: ARRL Handbook Dissected, again....
70: Fire-control Receiver Converter.
L: Coaxial Feed to Dipoles
(See also Editorial comment).
71: L: Coil Winding, :
Soldering Aluminium,
72: SUBSCRIPTIONS, Renewals, etc.
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NEXT MONTH (October):

Transistor voltage and gain testers.

Digital Voltmeter Design.

Some modulation monitors.

The State of the Art, and Experimenters
(Direct Conversion and Synchrodynes
will be continued in November ++).

Commercial vs. Home-constructed Egpt..?

Another Go at the PMG etc, Don't miss it,
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OUR COVER

_ This seemed somehow appropriate, and came
from an advertisement for subscriptions by
Motive Magazine (Nashville, Tennessee), about
which we were to have had kind words. Motive
was a fine philosophical/art magazine, but in
August we received the bad news that Motive
was going to cease publication, owing to its
far-out methods and consequent conflict with
various Establishments. This is truly a blow
to the world of enlightened journalism, and
the world will be poorer for the absence of
Motive Magazine,

($A2.60 at present rates), and with relative
costs and incomes that means that Adrian is
getting as rich as I am from his magazine.

As a public service, and to introduce
this magazine to Australia we shall accept sub-
scriptions to The Milliwatt on your behalf.
Send us $A2.70, and in due course you'll re-
ceive your issues from America; if you want a
receipt from us, please add another 7c or
stamp. If you have $US cheques or wish to pay
the 50c bank charge here, write directly to
The Milliwatt, Meckling, South Dakota 57044 ,USA.

Postscript: ((From The Editor, RLG))

I've been accused of being too enthusiastic °
and of riding off wildly in all directions when
I find a book or idea I like., 1Its true, and in
these years I've tricked you into spending your

aaaaaaoaaa  Q8XARAAXA

» THE MILLIWATT: A New Magazine, and Good --RIG

The world still moves, there is hope for
Technology,

Believe it or not, an EEB-type magazine
has actually arisen in the United States of
Anerica., Remember the hopelessness of the VIP
who wrote us about the Yankee experimenters
situation (EEB April 1970, p. 63)? Now there
is hope.

Adrian Weiss is Editor of The Milliwatt

" the "National Journal of QRPP, devoted exclu-
sively to under five-watt amateur radio". More
like its New Zealand equivalent Spectrum (P.O.
Box 5268, Auckland; $2.75), The Milliwatt
covers more radio amateur topics ("ham") than
EEB (usually), including WAS, gossip and the
rest,

I find that aspect moderatly interesting,
but what excites me is the general approach as
well as the fine technical coverage, and all
printed on offset in an aesthetically pleasing
format. That general approach is genuinely
amateur, a dying race now -- being replaced by
a gaggle of "hams",

Its effect on the American scene? A
uotation from a letter by Jeff Brower (WABHGR
38) in the June 1971 issue:

"The Milliwatt is responsible for my (amateur)

rebirth, For the first time since I was li-
censed in 1963 1 am starting to build my own

equipment....” and he furnishes details thereof,

And here is the mark of craftsmanship and
the truly amateur spirit: confusion!: (W2KFB
states): '

"I enjoy The Milliwatt very much, even though
1 got only two issues of the first year's out-
put, followed by a2 renewal notice! ((We've done
that too!)).. I appreciate the effort you fel-
lows are putting into things and hope you can
keep it up.,."

And ARRL's Doug De Maw (W1CER) has an
Editorial in the April 1971 issue, defending
QST Technology...

The Milliwatt presents a solution to a
quandry EEB has fared for years: a relatively
minor amount of technical article contribution
from its radio omateur readers. Now, if you
are interested in amateur matters, subscribe to
The Milliwatt, and if you are interested in
EEB subjects (whatever they are??), subscribe
to EEB -- preferably both, of course.

The Milliwatt costs $US3.00 per year

dollars wildly for a variety of books or maga- N

zines, or computer boards. In about 4000 such
transactions since 1965, we've received only
about two really nasty complaints, and a flood
of satisfied comments. The most recent affair
was with Amateur Radio Techniques, where we
were simply innundated with orders. Finally
we had to drive them off; order through W.I.A.

Our asudience is small, but a good mob.
Why, look at this issue, for example, It is
some 6 months late, but we haven't received a
single complaint -- only a few enquiries! Our
readers know we are still with them -- and we
are; we'll be publishing "monthly" until the
end of the year to catch up,

—— e s e e — oty e > — e —— ——

STOP PRESS POSTPOSTSCRIPT: See the excellent
article by Adrian, Editor of Milliwatt, in CQ,
Sept. 1971, p. 16++, continuing the MW QRPP
tradition of describing the best ways to get
results from antennas, and other ways to ach-
ieve high efficiency to make use of low power.

£3:33:3-3:3333.3-33-3-23-3.3-3 33

LETTER: Commercial gear and Amateurs

Those fellows who won't open their little
black boxes in case something goes wrong just
because they looked at it, really annoy me.

Sure I've got quite a bit of commercial
gear, but I like to know what is going on in-
Side it. At the moment I have my commercial
SSB/CW rig down for checks, as I recently got
reports of key clicks, so as soon as some of
the panic dies down in the next week or so, I
will get down to some s0lid checks on the unit.
The ALC doesn't work properly on 40 metres
either, although not having a good CRO I
haven’t been able to confirm what I suspect
is wrong -- namely wrong operating conditions
on the driver tube.

Here's a thought: How about doing some
research into methods of detecting sources of
radio and television interference on power
authority transmission systems?... There is a
device on the market which supposedly does the
job, but in fact gives erroneous readings. It
consists of 4 transistors and a few other com-
ponents and sells for $230. I am working on a
device that uses 2 ICs, 2 FETs and a bipolar...

-- R. Champness, VK3UG, Warragul, Vic.

-
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LETTER: "I feel pretty bloody angry“

Just a letter of encouragement (I'm sure, one
of many) in this time of trouble.

Looking over the last few issues, 1 am quite
unable to find anything to offend, injure or
otherwise adversely affect anyone. Apart from
having a sympathetic lump over the whole situa-
tion, I feel pretty bloody angry. If its some-
thing you've written or done, then I know it was
done without any intention of damaging anyone,

Why they should bother with EEB and its (relative-
1ly) tiny circulation I don't know.

((Offer of financial assistance if needed) )

I'm afraid the best I can offer in encourage-
ment are inanities like "keep plugging", stiff
upper lip" etc, but I think you'll understand the
true sentiments -~ there's only one EEB, and we
need you, :

-~ Bruce Bonamy, Sydney, N,S.W.

((You're quite right, its nothing we have yet
published, but something we sent to someone for
their opinion prior to publishing in EEB. The
ensuing results were startling, to say the least.
-+.. Our Friendly Solicitor sugggests that we say
nothing further about it, but return to the mun-
dane details of publishing EEB. Thank you, all of
you for your expressions of support, even though I
said not to write. No financial assistance is re-
quested at this time, thanks, but we won't mind at
all if people renew when receiving renewal notices)

LETTER (We're non-professional moaners)

I have found your Editorials much more
thought-provoking than the usual run of Rditorials
and books from the professional moaners and
whingers like Whitlam, Nader, Packard, Galbraith
«+.. YOu know the sort? The practicality and in-
formality of EEB is truly a refreshing change.

_—

For the past few months I have been struck
dumb at your story of your Assistant Editor making
a Ccopy camery:; my, what perseverance! Printing
quality certainly seems good. You say you have
problems with "High Contrast" techniques; you are
using line film aren't you? I do hope so! ((Yes,
of course, but there are many other problems.-Ed))

Also, could you please clarify in EEB whether
you would like subs for other mags sent to you or
to Mr, Yelland? I wasn't sure whether you in-
tend that all subs be sent to him or not..,

-- J. C. Young, Hunters Hill, N.S.W.

({I don't suppose Les Yelland (in Victoria, one of
our Authors) would mind those subs, at least the
money, but it might be quicker to send them to

Bob Walton in Huonville, Tasmania -- HI! 1In
general, if you're in no hurry, send even subs for
other magazines through Bob, but if speed is im-
portant send them to us at Sandy Bay -- if we

have time, we'll take care of them sooner. -- Ed4.))

LETTER: An Excellent Idea!

I find yours the best magazine around for
clear explanations, not to mention recipes!

The only change you could make would be to
2d4 more months to a year, seeing you don't want
to write more. Keep up the excellent work,

A.E. Morgan, Townsville, Qld.

RQuote without comment (Auto-Call)

I knoy You believe you understand wha£ you
think I said, but I am not Sure you realise that
what you heard is not what I meant ,

’—*

LETTER: Availability of MTOSFETS

EEB readers may be pleased to know that I
have uncovered details of relatively inexpensive
protected MOSFET Transistors (c.f. EEB April 1971
P. 35 mention of 3N189), Actually they call them
"Discrete MTOS Transistors*!? Here are the specs
of the units most likely to appear useful:-

64C: Dual-gate VHF N-ch. depletion, Vpg 20v,
Gm lgﬁi7v, VGS(off) -l.5v, 225mW, TO-72, Virtually
identical to the 3N140/1, but with gate protection.

71C: VHF N-ch. depletion triocde, Vps 20v,
IDS(on) 2008, Gp 10mA/V, Vgs(off) -1.5v, 150mW,
To-$3 case., Appears similar to the 3N142.

Prices for these devices are about 13/- and 14/-
respectively, from: S.D.S, (Portsmouth) Ltd.,
Hilsea Industrial Estate, Portamouth PO 3 5JwW,
Hants, England, U,K, Add about 7/- for airmail
post and packaging for safety, Plus Registration
if necessary ((Necessary nowadays to ensure re-
liability of the Post Offices!!! -~ RLG)). You
may be interested to know that a parcel sent from
England via Registered Post has arrived weeks
ahead of an Unregistered Parcel sent a week before
that, Good service, don't you think? ((No doubt;
you're lucky you received the Unregistered one at
all -- E4.)).

Concerning EEB itself, I do like the new Off-
set printing, even if the rag has lost a little in
formality, but I do think the looks would be
greatly improved if the characters were set closer
together in the words, and thus look a little less
like typeing. ((Easy, for a mere $700 -- Ed.)).

That matter in EEB some time ago, about the
dangers of teflon being heated is nonsense, I
thought that piffle about teflon being deadly when
heated had died down long ago. Because of its
fire-resistant properties, teflon is used as heat-
proof suits!

-~ John Young, Hunters Hill, NSW

((New semiconductor prices have come down so much
here that you want to look carefully at prices and
availability compared to imports -- particularly if
duty and sales tax are charged... That “Discrete
MIoS™ likely means two transistors hooked in ser-
ies, as described on p. 38 of EEB, April 1969 -
being essentially a “cascode" configuration. It
will work as dual-gate all right, but with de—
graded frequency response etc; the interesting rt
is the gate protection, 1f true. -- Asst, Ed.)fa

LETTER: Power Supply Theory and Practice

I don't agree with criticism you have received
sbout the Power Supply Design series you ran in
1570 issues. In my opinion its about the best
thing youtve done, as the power supply is just abt
the most basic item in electronics —-- unlesgs you
are running a crystal set! Even if not of im-
mediate use, there's little doubt that almost every
reader of EEB will have cause to refer to it at
some stage...

-~ A. Hill, East Victoria Park, W.A.

((I understand that beginners in radio classes
nowadays are forbidden to use a,c,-supplied equip-
ment -- only battery power, for safety reasons. I'm
glad I wasn't so restricted when I learned about
electronics, or I might not have got interested in
power supplies. Of course there is also a finite
chance I could have got electrocuted long ago~-Ed.))

200000000

To Cure Itch:
__Before retiring wash with strong good Brandy:
imbibe any remaining. The itch will go.
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AN ACCURATE INDUCTANCE BRIDGE WHICH THE
YF CAN BALANCE!: -- C. Pitcher (VK3)

The above claim has been verified under
actual experimental conditions, and al-
though your wife may not fall in love with
this 1% Inductance Bridge, you may.

Anyone who has ever used a Wheatstone
inductance bridge knows the difficulty of
balancing interdependent Rg and L con-
trols, This problem has been circumvented
by Turner's adoption of the Owen bridge
(about 1950), and allows measurement of
low values of inductance at audio fregs,
while involving no complex transformer
arms etc.

The diagram shown below is largely
self-explanatory ((not altogether; see
Addendum -~ RAJR)). S-1 is a 2 x 3 wafer
switch, the Range Switch., The variable
capacitor, Cy, and associated Cqi balances
the coil resistance, and the 10K varia-
ble resistor, R, balances the inductance.

The standard is Cg, 10000 pF, which
ought to be good quality and reasonably
accurate. The range resistors of 1, 10,
and 100 Q should likewise be reasonably
accurate, though carbon resistors seem
to be OK,

R, could be made up from nine 1KQ
resistors and a 1K pot, with switch to
achieve reasonable resolution, I cheated
and used a ten-turn pot!

The transformer was the speaker-
transformer from a transistor radio; some
such device is recommended since the
bridge looks like a low impedance to the

audio frequency - - = =s==== OUTPUT
-I (to a.f,
I made ur ' amp. null-
fier to go w Ra N\ Rp, detector)
oscillator 100Q
\ 10 , :
- 3 . ,
o? ’ «,\' /104 1082 \yx100
ST x1 ] ,
\‘0' x10 oo 1Q x10
o S5-la 0 . -1b
: x100 x1
vYBP-2
Lx (having internal resistance, r,)
Bp-1
(Lo-2)
54¥&54cmqmb¢nn
N N N
Transformer
PV , AF 08C
10kxQ t-Swe Cg
see text)
¢ Cy 10,000 pF
Cy = 1000 pF.
(max)
(e.g. 3~-sect. C-1
tuning gang) . v §-1 L (Full Sc,)
C-1 = 9500 pF or so
made up from smaller :io logﬁg
cap. as appropriate. %100 10mH

——

At Balance: L = (R,) (Ry) (Cg)
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In use, the terminals,BP-1 and
BP-2 are first shorted (e.g. by a shorted
plug or shorted aligator clips). With
Ry = 0, the bridge is then nulled by Cy-
The inductance is then inserted in place
of the short, and the bridge rebalanced
by adjusting R¥ only; don't touch C,, for
a given scale-factor.

The inductance is then proportional to
the varkble resistance:

L = (Ry) (Rp) (Cy)
or in this instance,
Ly = (R)(SF)(107°)

where Ry is in ohms, and SF is the scale-

factor as chosen by S-1. This gives three
ranges having full-scale values of 100uH,

ImH, and 10mH.

This unit has proved immensely valu-
able in the past few months; I can recom-
mend it most highly for anyone who uses

coilis between 1lpH and 10mH.

((Ed, Note: So can I. I tried modifying
a simple Heatkit capacitance bridge, for
inductance by adding an audic oscillator,
with appalling results!)

Reference: “"Radio Laboratory Handbook" by
M. G. Scroggie (Iliffe; London),; p. 240,
EED Felb. 1972 : A sensitive a.c. nvil deTecror.

ADDENDUM -- RAJR (Assistant Editor)

We have modified the circuit and text
slightly to conform with certain mathe-
matical requirements which allow the use
of the very simple equation indicated.

Mr. Pitcher has stipulated that
(1) Cv balances r,, and that
Rv balances L,.

But it can be shown that this is a
fortuitous consequence of a situation
where r, must be small compared to Xj, (i.e
high Q) at the audio frequency used, Fur-
thermore, appearances notwithstanding, R
and are not inherent scale-multipliers.
They are balancing functions needed to
balance against Cg when L, is shorted;
this would obviously not be possible with-
out Rj,.

Note that as shown here, = Ry, in
each position of S-1., That a scale-
factor is introduced at all in spite of
apparently equal resistance arms, is due
to a curious consequence that after G,
balance has been achieved, we are balan-
cing Ry, against,X;, not Ry against 2 ="

(Rg + ry) + jwi, 7

d‘ .
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| ((Editor's Note: To save scribbling,
I am using "w" to represent small omega,
i.e., 2rf))

The only reasonable way to “"explain"
this is by examining the mathematics,
which shows some unexpected consequences,

For First Balance,
(2) Rp _ 1/jwCs
Ry - 17jwcy,
and for Second Balance,
Rp 1/jwCg

(3)

Ry +. 1y + jwL ~ Ry + 1/3jwCy
I.e.,
A _ D
(4) B + C " E+ F
Now if
(5) A/B = E/E

we may ask what is the relaticnship
between C and F? We find that if

(6) B/A + C/A =E/D + F/D
substituting (5) gives
(7) . C/A = F/D,

Using the relevant substitutions from (2)
and (3) we get

(8) JwL + ry - Ry,

Ry, 1/jwCq
Thus,
(9) jwL + r, = Rvaijs.
Now if ry << jwL, then,
(10) L = RvaCS

where L is in henries,
C is in farads,

R is in ohms, and

This remarkable result is odd, be-
cause it is independent of frequency, and
the units are all wrong! All that can be
said for it is that it works.

You may now see that this is not the
simple balance which appears at first
signt. Eqn (9) is useful to show that the
relationship may be used exactly even if
Xy, is not small. In this case Cy; must
afso be varied in Second Balance, and a
calibration chart must be used to find L,
Such a chart is not simple, because it
must correlate all bridge elements in a
mixed rectangular-polar diagram, i.e. a
Bridge-Locus Plat.

In such a circumstance, however, it
is probably simpler to use an ordinary
Wheatstone Universal Bridge, for example
a commercial Wayne-Kerr unit (costing $K).

(SIMPLE ACCURATE INDUCTANCE BRIDGE)

57~

Experimenters should note that it
is not easy to build a good Universal
Bridge, because of substantial difficul-
ties brought in by distributed capacitance
and inductance even at a.f. 1In fact many
commercial engineers have gone up the wall
attempting to solve this design. Even the
Wayne-Kerr bridge is difficult to drive
because of these complications.

Moral: Use Pitcher's Owen Bridge for
remarkably simple results as long, say,
as ry < 0.1 Xj,.

$.9,9,9.0,0.0.0.00¢.60090000004

LETTER: Problems of Trouble-shooting Equipment

I was very interested to read of your exper-
iences in troubleshooting (EEB, Feb 71 p. 11). This
has also been my experience, although I haven't
got to the stage of things working better and bet-
ter yet. But I refuse to succumb, and I won't buy
anything I can build myself, even if I can't get
it going. How's that for dedication?

Take for example, the Gate Dip Oscillator by
OM Holliday, in the Aug 1970 EEB. I could get it
to oscillate beautifully, but it never gave one
pA of gate current. Which prompted me to read
all about oscillators and conclude that what I saw
before me was impossible and couldn't really work
anyway.

At any rate I now use a signal generator and
diode voltmeter to check my tuned circuits,

1
SIG < R. F.
GEN VOLTMETER
| e ——

( Unknown )

and it seems to work OK. Why don't more people do
this way, or don't I hear about it? ((They do, and
from time to time it gets published again, as a
momentous discovery -- RLG)).

Anyway, my point is this. Why don't you run
a series of articles on fault finding in home-
built equipment. Beginners like myself would ap-
preciate it, I'm sure, and experts must have their
own problems too, and you might even help them
((I'm touched by such Faith, but fortunately Elec-
tronics Australia and Ham Radio mags already do
just this -~ RLG)).

I like reading book reviews and letters, but
basically I subscribe for the electronics contained
in EEB, So I suppose that a 50/50 mixture is a
fair balance, ((Ha!))

Often I find that a rash of circuits or ar-
ticles proves interesting months after the series
has finished, e.q. power supplies. Everyone gets
fads from time to time; what a pity they don't
coincide. '

-- Les Smith, Lileah, Tasmania

((Maybe you didn't get any gate current because you

used a MOSFET instead of a JFET? Also note various
corrections in October EEB. -~ RAJR))

LETTER (One of many in similar vein) ;
++«.. Finally, thanks to You, Rod, and the frequent
contributors. to EEB for a magazine that reads like
& long letter from a good friend,

-- R. Martin, Marrickville, N.5.w,
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SCR-REGULATED POWER SUPPLY, Part II

In the April issue we showed that a
marked improvement of load voltage regu-
lation can be obtained when SCRs are used
in place of diodes. That article should
be consulted for relevant details,

This system has been investigated
with a CRO to ascertain the reason for
the sudden drop in voltage at half full
load. The result was rather interesting.
It showed that at low loads only one SCR
was firing, and that both fired only at
higher loads,

In consequence, the gate resistor,
Rg of each Silicon Controlled Rectifier
was adjusted to balance function. This
improved results substantially, with only
a half volt drop up to 1 Amp; after that
the fall-off is due mainly to IR drop.

In the test system shown, only one

SCR fires up to about 800mA load if
values are the same; whichever fires
first blocks the other. By connecting a
Cathode Ray Oscilloscope across the full
secondary winding, the gate currents may
be equalised for simultaneous SCR firing
by adjusting the appropriate value of Rg
until a trace similar to that at A is
obtained. In the unit at hand, this was
obtained with one Rg'= 10K and the other
Rq = 7.8K.

The pulsation at low frequency at
light loads was discussed last month, and
may be eliminated simply by providing some
suitable bleeder. The 100 cycle ripple
obtained at high loads was roughly sinu-
soidal in shape, and could be filtered
further by conventional means if desired.
The best load regulation would be obtained
either by increasing filter capacitance,
or by using a conventional mT-type filter
with iron core choke.

The SCR unit shown is simpler and
more robust than a conventional series-
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-=- L, J. Yelland (VKB)

regulator., An SE3033, rated at 10Amps/
15W will not stand up to this application,
with zener control. I blew up three try-
ing to do it, one right after another, At
full lcad of 2 Amps it is quite OK, be-
cause the power dissipated is only 1.5w,
but at 1 Amp load, dissipation is 4 watts,
owing to higher output from transformer
and rectifiers; the transistor Jjust won't
stand this for long. Possibly relevant is
the fact that collector voltage rating is
lower at high collector currents than at
low ones -- as discussed in the EEB, May
1967, and the RCA Silicon Power Cilrcuits
Manual or Transistor Manual,

Editor's Note: 1In general, semicon- .
ductors are able to stand relatively high
peak currents, owing to the fact that it
is the average temperature of the junction
which matters. Thus, the 0.,75aA diode, e.g
OA610 or BY100, can take peaks of some 30
Amps over the first 20ms surge, and less
current over longer intervals; on the
other hand, that 0,75A ought to be derated
to 0.5A average for a condenser-input
filter, because of the higher peak char-
ging currents on each conduction cycle; we
have a nice article detailing just that
subject, to be published in EEB.

The 4.7A SCR can take a lot of current
over a short time, but the actual figure
it can take reliably will depend very much
on the time and magnitude of the overload.
This is best estimated by consulting the
curves presented by Mullard (oops, I mean
Philips) for a typical or equivalent
item, in Vol IV of their big Technical
Manual -- or whatever has now replaced it,
If you don’t have a Technical Manual
which details SCR characteristics and
curves, it could be well worth finding one
for examination at some large firm or
institution. If you belong to the
Wireless Institute, ask the members about
it at your next meeting....

52 SCR FIRING <7 ¥ . SCR}—a (100 Hz)
% ' /
v 48 4 ONLY ONE SCR ! @
& FIRING —— 3
g ®‘ . ‘-—SCRz b d .
46 4 Tee el L Ra, =
YELLAND 'SCR-11 ' Tt oo M
s 9/71 Sl p scn, . <
O 44 4 ©.1 1000 :
N -
.2 (OUTPUT "RIPPLE") naw
Ly v v v L 2 v . v v . ‘a
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 ® cho — Sorely.
7.8K CIRCY
LOAD (Amps.) (A,B,C = CRO traces)
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THE NEW AMERICAN PHONE BANDS

-59.
-- RLG

Last June we were going to cover this

subject with information, analysis,

lation.

and specu-
Now it is much later in the year, and

we have had several other things to worry about.

The first I remember hearing about American
expansion was a request from ARRL to WIA, sBoO-
liciting opinion about such a step.
voted pretty solidly against it, as I presume
did most other non-American bodies.
modified their stand, and this has been reflected
in various Editorials in QST, the most recent
one of -which to hand is July 1971, where they
state their position to amend the FCC proposals,

Our meeting
Whence ARRL

I imagine that the American regulatory au-
thority, FCC will proceed one way or the other,
and it doesn't much matter how; if it doesn't
come today it will come tomorrow.
half the world's radio amateurs in North Ameri-
ca, and a good share of its hams as well, it
might be expected that Pressure would be inevi-

With about

table to increase band space allotted to gabble,

I doubt that such pressure will dimish. In
spite of the relatively sparce occupancy of VHF bands, and even some portions of

HF ones, there is an overwhelming urge
bands for the joy of working DX,
occured to Them that we might also
of it outside of North America.

to crowd certain
I suppose thats us,
like to work DX, and that there is quite a lot

parts of High Frequency
but it seems not to have

Here are some comments from the other side of the waters:

"This proposal by the FCC, is an attempt to al-
leviate the almost intolerable conditions under
which U.S. amateurs have been operating since,,
1951, It is too late to do a ccmplete about
face and return to the old system..., so this
is the best they can now offer. Needless to
say, in general it has tremendous support.
John Griggs, W6KW found it supported by 80% of
his people in the Southwestern Division.... The
most surprising result of my poll was the strong
support given to the proposals Ly the Extra and
Advance Class licensees..,.."

~-- Roy Albright, WSEYB, Director, West

Gulf Division, American Radio Relay lg.

(A summary of WSEYB's poll appears herewith:)

Class Percent Vote Percent
EXTRA 16.0

ADVANCED 40.0 ACCEPT 67.5
GENL /CONDTL 33.6 REJECT 17.9
TECHNICIAN 3.5

NOVICE 5.9 CHANGE 14.0
NO OPINION 0.6 NO OPINION 0.6
OTHER 0.4

oooooo #4000 evsevroresrsa

The new bands cut into non-U.S. phone bands, but
"most of the foreign phone activity takes
place within the U.S. phone and segments these
days, and that an expansion of our phone bands
will have far less impact upon DX operators
today than it would have in the old AM phone
days."

-- Editorial, 73 magazine, May 1971

----- ® ¢S 020s e 00 000amoos

"7. Heretofore, there has been opmeition to such
telephony sub-band expansion by telegraphy
broponents on the basis that the foreign ama-
teurs using telephony would shift downward
and cause severe interference in the infor-
mally, but internationally recognized exclu-
sive telegraphy segments*, Since the use of
single sideband suppressed carrier techniques
by foreign amateur telephony stations has be-
caome predominant, descructive interference to
telegraphy from telephony carriers is no longer
a significant factor. 1In fact, it appears
that foreign amateurs using suppressed car-
rier telephony now avoid the bpopular tele-
graphy segments 2pparently because of the in-—
terference suffered from telegraphy in re-
ceivers being operated for reception of .sup-
pressed carrier telephony." :

--Excerpt from Federal Communications

Commission (U,S.A.) Docket 19162,

LN R LR ALK I U B N RN Y

"In looking at the increased phone bands pro-
posed by the FCC, in my opinion it is grossly
unfair that the amateur majority, the Ameri-
cans, are limited to approximately 65% of the
high-frequency radiotelephone allocation,
the other hand, in view of the limited power
capability of the overseas amateur, I feel he
should have a certain amount of operating
Spectrum where he can operate without inter- .
ference from the huge w contingent,

"For some reason unknown to me, the original

radiotelephone allocations for the American
hams were considerably less than that for the

o0
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DX, §roﬁably because of foreign pressure on
the ARRL. The post-war allocations perve-
tuated that same basic inequity. :

"Wheri incentive licensing was passed in 1967,
there was an opportunity for the FCC to ex-
‘pand phone-band privileges for the higher
license classes. However, they failed to do
80, and instead barred lower-class licensees
from certain portions of our high frequency
bands. The furor was tremendous, and it
hasn't died down yet.

"The result was practically intolerable op-
erating conditions in the General-class sec-
tions of the bands, particularly, 80, 40,
and 20 meters. The new proposal will al-
leviate this problem somewhat, and will pro-
vide an incentive for going to the higher-
class license. The present system actually
provides no incentive to those operators who
had complete run of the bands before Novem—
ber 22, 1968,

"In the new proposal 50 kHz of additional
operating space is provided on the 80, 40,
20, and 15 meter bands (plus some on 10
meters, but that should cause no problems).
This still leaves considerable space for the

overseas amateurs who want to avoid the crowded

U.S. phone bands. Also, the lower 25 kHz of
the larger bands will be limited to Extra-
class licensees, a mere 12,000 operators. I
doubt that any of those 25 kHz segments will
be that crowded at any one time.

"In general, I think the improved phone
coverage is an equitable solution to the
Operating problems here in the United States,
There is still room for the unencumbered ope-
rating of DX stations, but the Americans gain
needed elbow room, 1In fact, on 80 meters, I
would go even further, moving the Extra-class
phone segment down to 3700 kHz. However,
this would have little effect on any of the
DX stations except the Canadians -- and they
are raising the devil about the whole idea.
But, is it fair for the 12,000 Canadian ama-
teurs to limit the operating privileges of
290,000 Yanks?

"1 think the DX hams of the world should iook
at the matter objectively. Twenty meters is
the BIG problem, but from 14200 to 14225 kHz
there is very little operation (that I can
hear), It would seem to me that if the FCC
proposal is approved, most of the DX hams who
don't want to work U.S. stations will simply
move down 25 kHz or so.,..."

-- Jim Fisk, WIDTY (20 Aug. 1971)

"As this is written, FCC has issued a Notice
of Proposed Rule Making which will drasti-
cally alter the operating pattern on the ama-
teur HF bands...

"Whether the 'CW only!' operators like it or
not, FCC proposes to expand the 'phone bands -
and diminish the exclusive CW segments, In
general, the proposal shoves the 'phone seg-
ments another 25 kHz lower into the bands,
creating another 25 kHz of General/Conditional
Class 'phone space at the top. If this solves
any existing problems, consider the new ones
created: (1) CW operators who eagerly- demon-
strated superior skill and knowledge in the
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field of radiotelephone by passing the Extra
Class exam, and who enjoyed 25 exclusive kHz
at the bottom of the bands from 3.5 to 28 Mz,
are now squeezed into the bottom 1 kHz.... a
find reward for CW excellence! (2) CW tra-
ffic nets, which, unlike ‘phone nets, do not

‘masquerade as 'nets' merely to gain rag-chewing

rights, will be further campressed. (3) Ca-
nadian amateurs can be expected to ask for
preservation of 'our phone band' -- and will
move lower into U.S. CW segments.

"On the positive side, DX-chasing U.S., ama-
teurs are finally given a place for working
amateurs in other Regions on mutually usable
frequencies. Inter-zone 'phone contacts will
be permitted in the segment 7075-7100,
and since Extras will have 3750-3775, and
Extras and Advanced 3775-3875, it will be a
lot easier to work Europeans on the low end of
'75. During the last 2 years or so, VE's
have moved in on top of Europeans just below
3800, and frequently conducted a "Master of
Ceremonies" type of operator for other VE
stations, with Americans participating only by
the obnoxious method of CW break-in....."
-- George Goldstone, WBAP in "Reflected
and Directed"”, Amateur Radio News
service Bulletin, April 1971, p. 9.
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EXPANSION OF PHONE ALLOCATIONS

(Reproduced, in part from The Milliwatt, “De-
voted exclusively to under five-watt Radict 4/71)

... Needless to say, the opening of most of 40
meters to the KW SSB boys would all but elimin-
ate regular c.w. of a reasonable power level,
and would simply eradicate entirely any hope of
ORPP operation on the band, An S5 signal just
cannot be copied through the hash and QRM ge-
nerated by an S9+30db SSB signal.

That this would be a definite result of
the expansion can be proven by listening in
on 40 c.w. any evening -- even with the entire
200 kHz alloted at present to cC.w,, a QRPP
operator has a difficult time finding a clear
spot. There will be no clear spot if the ex-
pansion goes into effect...

S s e S e S s Y — — . . .

EEB Ed Note:

The international implications of .the
proposals are well presented in the article,
"Mandatory Considerations Relative to Expan-
sion of American Phone Bands", by A. Prose
Walker, W4BwW, QST, September 1970, p. 78-80.
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EEB/ Sep 1971 (THE AMERICAN AMATEUR EXPANSION -- concluded!d~Fvew P.60

( (EXCERPT FROM "CURRENT COMMENT", Radio Communi-
cation (R.S.G.B.), April 1971, p, 232.)):

-65-

But spare a thought for those worse oft, especially those with a
QTH nearer the USA (eg Canada, West Indies etc.) If these pro-
posals go through, it will probably be some time before you hear
your next VE owing to States-side QRM. If the FCC feels that the
phone segments of their bands are too cramped, why permit phone
patch traffic on an amateur band ? This is nothing less than using
the band for commercial purposes and it would seem logical and
equitable to get rid of this type of operation and restore the band to
a true amateur status.

The Americans contend that a larger phone segment will induce
their General Licence holders to strive for a higher grade of licence.
No greater inducement is apparently necessary, as an analysis of
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“Now that AM is about gone from our DX bands,
perhaps it 1s getting to be time to do away
with the concept of separate American and for-
eign phone bands? For that matter, with the
percentage of amateurs using Cw growing smaller
every year, perhaps the time is not far away
when we will be able to do away with sub-bands
entirely? I'd like to see it given a try for a
while to see how it works out.

"The present day CW op has filters available
that can virtually remove sideband. The side-
band op can virtually remove CW, if he uses a
couple of notch filters. Our bands can hold
many times the number of phone and Cw signals
that they could a few short years ago just be-
Ccause receivers have come such a long way.,.®
-- Editorial, 73 Magazine, Jan., 1970

"When we remamber the furor created by the ori-
ginal 'incentive licensing' proposals, the la-
test phone band expansion proposals was (sic)
hardly noticed. The latest count, with the
deadline for comments two weeks past, was about
100. 1Is this a massive agreement with the band
expansion or massive apathy? It certainly is
massive something,"

-- Editorial, 73 Magazine, Aug. 1971

The Editor

Radio Communication

Sir—It was with great concern that | read of the proposals for the
extension of the American amateur phone frequencies.

From the outset, | wish to make it quite clear that | have no objec-
tions to the bulk of the proposals put forward by the FCC, but
oppose the proposed lowering of the 20m phone band to 14-150MHz.
| would be obliged if you could kindly give space in Radio Communi-
cation to air these views in the hope that other amateurs will respond
with their comments and, | hope, their support.

The segment between 14-150and 14-200MHz is at presentoccu pied
by dx stations and the rest of the world wishing to work amateurs
other then Americans. If they wish to have QSOs with Ws then
they mové above 14-200MHz. If the proposals come to fruition, these
stations will be obliged to move down and operate between 14100
and 14-150MHz, a sector which is at present predominantly occupied
by nor_t-English-speakmg amateurs, Imagine the difficulty of English-

(running about 200W to a dipole or perhaps a three-element beam)
to compete with a kilowatt and/or a six-element beam or four-
element quad. Hardly fair competition is it ?

the various classes of licence in operation last year revealed that
the total number holding Advanced or Extra Licences in the autumn
was 66,235, an increase of 3,589 since the spring of that vear.

If the American proposals go through, one can assume that there
will be more than 66,235 extra amateurs licensed to operate phone
between 14-150 and 14-200MHz, who already enjoy the privilege of
higher power limits and larger frequency allocations.

Yours faithfully,
Findlay Baxter, GM3VEY

RADIO COMMUNICATION May 1971
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The Yanks have the Last Word

((In the EEB post has just come a copy of an
item from the November 1971 issue of Auto~Call:
"FCC Report" by Bill Grenfell, W4AGF, who used
to be Chief of the Amateur Radio Division,FCC.
The Report is condensed and rearranged here,
for reasons of space, with apologies:))

... The FCC proposal would provide space for
about 20% more amateurs on HF telephony during
the "heavy*® hours. Looking at 80, 40, and 20
meters alone, it would provide 33 to 44% more
depending on whether you count the 7075-7100
inter-regional proposed bands...

Will it affect CW operation? Of course it
will! This should come as a surprise to no one
who can add and subtract! The most compres-
sion will,., take place on 80 and 40 meters...

In view of many, the 20 meter band is the
most critical (in) international aspects. The
FCC would move the U.S, phone band edge down
to 14,150 kHz, (But) the occupancy of 14,100-
14,200 by foreign phone is light enough that
it should be able to operate in a 50 kHz seg-
ment (14,100-14,150) without any significant
handicap -- certainly with far less QRM than
is present in the U.S. phone band!

(Thé foreign group is unlikely to move
down to 14050, because of the RTTY barrier be—
low 14100, because of heavy CW below 14075,
and because of historical reasons)

When 14,300 - 14,350 kHz was included in
the U.S. phone band several Years ago, opera-
tion below 14,100 kHz was not disturbed <-
in spite of dire predictions... I predict
that it will not be disturbed this time, by
adoption of either the FCC or the ARRL pro-
posals,

nt: Now that reminds me of a Story;
there was this here old horse, and his Master
decided one day that the horse ate moxre than
he was worth, so he decided to try an experi-

== oh dear, we've run out of space.




ANNOUNCEMENT —

EEB IS PLEASED TO ANNOUNCE:
A CIRCULATION IN EXCESS OF B0O* to 900**!

At our advertising rate of $10 per offset page,
this places us in the top four most expensive
advertising media in Australia (unless you com-
pute each EEB subscriber as being worth twice
his weight in others!). Comparison with other
firms yields some astounding insights, rounded
off here for purposes of oversimplification:

APPROXIMATE  WHOLE PAGE, ESTI-

MAGAZ INE CIRCULATION MATED APPROXIMATE
COST PER 1000 rdrs.

BRAND A 5000 $30
BRAND B 7000 30
AMATEUR RADIO 5000 20
AUSTRALIAN EEB 900** 11
BRAND C 25,000 8
BRAND X 50,000 4 _75****
BRAND Y 40,000 4.83%***

From this we may conclude several things, for
example, EEB is not altogether the most expen-
sive advertising medium in Australia: and in
fact if you make the double valuation referred
to above***, EEBis nearly the least; indeed, if
you refer to the Blotter Paper advertising (80c
per inch) and make that double valuation, you
will see that when we reach a circulation of
1000 (probably next year) we could be considered
to have the least expensive advertising rate per
bage per reader per Australia!l

The next obvious step is for EEB to be deluged
with commercial advertisers, who certainly are
not in ignorance of our existence, and for this
Editor to promote that valuable possibility by
keeping his peace on the value of commer-
cialism to amateur electronics experimenters.,
Will this exciting event occur before circu-
lation reaches 1000? Renew your subscription

if due this year, to find out. Don't delay!

* Source: estimation of the total thickness
of address plates,

** Estimated result from a big promotion in
September (to avoid new Postal Charges) .

*** We have a bit 6f evidence for this;

**** Some uncertainty here about the ‘figures
at this date, but this would be about right

E3T515151978]014,006.6,4.6,6,6,6,5,6,070.4

EEB/ Sep 1971

LETTER: Publishing and the Experimenter

((EQ, Note: This letter was received in early 1970
and my comment thereafter was written then....))

I note your comments on the Joys of magazine
publishing in EEB -- newsstand sales, circulation,
etc -- and sympathise with your lot. -It would ap-
pear that any technical journal has a circulation
"plateau”", above which it is very difficult to
rise,

For instance, the plateau for a general pur-
pose amateur magazine in the USA appears to be
70-75 thousand. CQ reached this a few years ago,
13 more recently. QST with its captive audience
runs over the 100K mark, but does this mean that
30 - 40,000 copies each math go into rubbish tins
after little or no reading? It is quite possible
that EEB has reached its plateau as well.

With regard to a competitor for Electronics
Australia, I am becoming more and more convinced
that this would be desirable. EA is moving more
and more into the realm of the technical engineer
and scientific egg-head, while largely ignoring
the new comer,

True, it does occasionally have simple pro-
jects for the newcomer, but these don't occur with
sufficient regularity to encourage the newcomer
to spend 40c¢ each month.

3ut EEB is not the magazine to challenge EA
((AMEN.! -~ E4.)). whatis required is a commer
clally-backed magazine along the lines of the EA
of 20 years ago, plenty of the basic theory
backed up with plenty of constructional projects,

I myself "learned all about radio"
the pages of Radio and Hobbies, as it was known
then, and a New Zealand magazine., Till about only
10 years ago, the only text book I ever had was an
RCA valve manual!

wholly from

One feature of Radio and Hobbies in the early
fifties was called "The Junior Experimenter" where
in readers could send in circuit diagrams for ana-
lysis and criticism, and boy, was old Neville
really tough on them. Not only on major design
blunders but even obvious draughting faults, such
8S a suppressor grid connected internally when it
should have been brought out on a separate pin!
This is the sort of thing the newcomer needs, not
how to build frequency counters et alia in 100
easy (and expensive) integrated circuits! ’

~=~ %0ld Peth", Auckland, New Zealand

((E4, Comment: --> I think EA is a fascinating
publication, with a little for everyone. But EA
has indeed arrived at its large circulation through
Presenting a variety of diverse subjects -- just
the thing for which it is criticised. EEB would
do a lot better to include a wider variety....

((But I note that EA continues with its very fine
theoretical articles on State of the Axrt basic
electrbnics of all kinds, not to mention the in-
teresting “"Reader Built It“, “Serviceman Tells",
and above all “Forum" conducted by that same
old(er) Neville. Nowadays can't we find plenty
of Peth's "basic theory backed up with plenty of
constructional projects" -- in a wide variety of
good BOOKS now available to the experimenters?

((As for training and criticism, what better for a
young person to join the W.I.A. (or N,Z.A.R.T.)
technical classes, or the Youth Radio Club Scheme?
Anyone in Australia interested might contact the
Editor of their fine beginners publication, Zero-
Beat: D. F. Reid, 355 O'Heas St., Pascoe Vale, Vic
3C44. ... TI'm sure equivalent programmes are in NZ))
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ANSWER TO THE FEERUARY PUZZLE

On the cover of our February issue we proposed the following puzzle:
"How can an oscillator circuit be designed such that there is no voltage across
the key at any time -- either up or down? Yet it keys cleanly and reliably.
(Submitted by J. W. Campbell, N.J., U.S.A.). -- One year subscription for
the BEST answer. Results will be published in the June EEB, since this "February"
issue is just a wee bit late....."

This June issue is also a bit laté, owing to EEB's relative Unimportance in
the scheme of things. Never mind.

The answer supplied by the Author:

The keying is literally imaginary -- in a technical sense. You key
the imaginary component of the system. The simplest way... is to
use a standard triode oscillator, or an equivalent FET circuit, with
a fairly high-value cathode resistor. The cathode is bypassed to
ground through an adequate bypass condenser, in series with the key.
With key-down, the cathode circuit impedance is low, and the circuit
goes into oscillation; key-up and the cathode impedance is high en-
ough to provide negative feedback that damps out the oscillation.
It gives clickless keying, and a simple code-ractice oscillator, or
more. DC instruments would show that there was zero voltage across
the key at all times, and that there was no current flowing either
key-up or key-down.

1 suppose we cheated a little, and I was tempted to insert "no DC voltage" in

the original text, but that would certainly have given it away. I was curious
to see what readers would generate, The results were rewarding, as far as my
primitive electronics senses. Richard Maddever of Geelong provided a good ans-
wer, but he has subscription credit with us till about 1984 owing to a sub-
stantial volume of his articles in our files, so we pass on to two other con-
tributions by readers, which are self-explanatory.

The left hand one, below was supplied by C. D, Walker of Launceston, Tas,
and the right hand one by F. Merritt of Parksville, British Colombia. Of the
latter, the author states, "This circuit really works! Adjustment: 1) With all
voltages applied, adjust R2 for 0 volts d.c. across key with key open. 2) with
key closed, adjust R)} for sine wave output and proper keying,"

Well done, chaps!

1KQ
Ao
OSCILLATOR A {>——-r———-¢ (AR-104) Ble=zxFn (Adjust c,
R OuTPUT Bj '20'KQ' R for oscillatibn
AAA- freq. and/or |
R ZERO VoL waveform) r2
B+ 2, = High OSCILLATOR '
BY
Zout = Low F.Merritt
< c losed ) N _YEIAFJ | ¢
Closed Loop Gain = TIXM-12 | X” .
CJ = Junction capacitance (etc) ;, J)
Choose Diodes such that C R ~12v,
- Cy =C. C's give good 1
b} Keying characteristics,.
(ZERO-VOLTAGE OSCILLATOR) 50K
bY C(.wl.z';)walker 1009 TIO‘LF
P

- COMMENT BY RAJR (Asst. Ed.): The above text was written by RIG, and I've got .
news for the four of you, before we apply that "well done"! 1In every one of
the circuits there is an r.f. component as the key opens. Consider each: -

1) The System by Campbell (oirigal puzzle): It is keyed degeneration. When the
key opens, the oscillation stops, delayed only by the distributed ~> 68
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capacitance across the key. It obviously works, but "clearly” only if disgri—
buted capacitance across the key allows an extra couple cycles of oscillation.
If not, you'd best add a few pF there to ensure it, or the keying waveform will

look terrible.

2) The odd bridge setup by Walker: This seems unlikely. The equivalent circuit
would look like a key with two condensers across it, since 1f the oscillator is
being fed at the cathode, the diodes are irrelevant., If on the other hand, the
oscillator is keyed at a source of opposite polarnty, the key cannot control the
output since it is in a balanced position! Furthermore, the input impedance of
the amp is R, which is not necessarily high. Remember the virtual earth
created by the feedback resistance? Refer to the article "Feedback in Comple-
mentary Symmetry Audio Amplifiers (and the Rest)" by Dick Ferris, p.136+ in the
October 1970 EEB.

3) The circuit by Merritt which "actually works": Brilliant, but for the fact
that the whole bridge network at the right hand side of the key is quite super-
fluous! Omit it entirely, and the voltage across the key is still zero (as-
suming leakage from the FET is negligible), and you just have a garden-variety
grid-keying, I mean gate-keying setup. If a bipolar transistor were used, you
might indeed use the bridge to cancel needed bias, but not in this case,

4) The circuit by R. A, J. Reynolds (me), even more brilliant, and furthermore
the best: We might call it "Light beam Interface Communication"! Simply put a
Light-dependent Resistor in the base (or gate) bias system, shine a beam of light
on it so that the key interrupts {or obscures) the light beam, and lo, no voltage
across the key, key-up or key-down. '

Incidentally, the original puzzle on the cover of our February issue stated
"no voltage across the key at any time -~ either up or down", One might observe
dryly, that any keying circuit at all will yield no voltage &ross the key when it
1s down, unless the contacts have high resistance,

RLG Rejoinder:

My face is red. Doc Maddever's suggestion was just that proposed by Rod,
namely to interrupt a beam of light by the key. We'll extend his sub to 1985,
It seems that things are never as simple as they seemn.....

RHF Reminder:

If there is no voltage allowed across the key, it cannot control any cur-
rent. Therefore it doesn't matter whether the key is present or not. 1I.e.,
with no voltage across it the key can control nothing. This even includes
the electric field vector of the light beam crossing RAJR's or RSM's key.

RAJR:

Yes, that's what I told RLG too, but he didn't print it. But how about
this? A key whose motion increases the inductance of a coil controlling the
frequency of an oscillator feeding a discriminator. 1In that case you are con-
trolling a magnetic field, not an electric one.

RIG

But Dick's point is still valid. If the key is controlling anything it
is causing a magnetic flux change. With any change of magnetic field is in-
cluded an associated electric field, I dAL/dt. Thus saith Maxwell., Nor can all
Your piety nor wit avoid the Second Law: "Nothing is free"! Any increase in
information content must reduce Entropy, and that cannot happen by itself.

9:9:9:9.9.9.9.9.9.9.9.90.9.9;

There ain't no Justice in this here land,

I get's a divorce from my old man "But he emphasized that his Government at least

o would be out to do its best to rot
And I had to laugh at the judge's decision family man against greater finagcgaic;atgf

He gave him the kids, and the kids ain't his'p ships.*
. " , |
({(-a/C 12/70)) . Premier announcing higher Payroll Tax.
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1971

EDITION
| NOW
AVAILABLE

“7HE STANDARD reference work
and text for everyone—radio
amateurs, students, experiment-
ers, engineers, lab men, techni-

REVIEW No. 2: ARRL HANDBOOK --RAJR
(Ref EEB, Oct 70, p. M9;Apr 71/P.42)

Although the 1971 edition of the
ARRL Handbook has been available for a
few months, it is not yet too late to
review it. The usual way that this is
tackled, is to compare the new edi-
tion with the previous edition, assuming
that you the reader have the previous
one. In this case the time has come to
review the book as though it were a
completely new volume.

But for those who do want a compari-
son, in spite of my previous comment
(April EEB), the new edition is almost
exactly the same as last year's. A few

months ago I reported that the 1971 one

appeared to be emphasizing theory ra-
ther than high power articles. 1In this
I had merely forgotten what was in the
last 3 or 4 editions, The fact is that
although they talk about a lot of
items, little is said about any one of
them,

In this edition, variations include
small changes in some of the theory
text*, circuit modifications in a few
of the existing projects, and approxi-
mately 12 new projects, each broadly
replacing an existing project. The
tendency has been to use more modern
technology, including the use of ICs,
although in one case a SSB transmitter
has been scrapped in favour of a valve
linear and in another ase, a FET VFO
has made way for a bipolar VFO... But
they are still neutralising that FET
v.f. amplifier in the Receivers chap-
ter (although they new use a self-
Protected MOSFET) about which we com-
mented in the 1969 Review, p. 137.

*Although one may note that the
chapters on VHF have been rewritten,
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I have my own ideas of what I con-
sider should be in a reference and
design manual for amateurs, and this
may form the subject of a future ar-
ticle, but the fact that Time maga-
zine mentioned the ARRL Handbook as
the only technical book in its list
of the world's best-selling non-
fiction books, indicates that maybe
this manual is what the average ama-
teur wants -~ or at least is prepared
to buy, sales having now passed the 4
million mark. 1Indeed, even though I
think that there are better Handbooks
around, I have no less than 8 of the
ARRLs on my own shelf ((though
several of these may have resulted
from doing EEB Reviews? Hi. -- RLG))

So, what is in this book that
commands so much attention? Broadly,
the 1971 ARRL Handbook contains only
broad outlines of radio theory, and
very little of the theory (i.e.,
physics and electrical) used to de-
velop radio fundamentals. Could it be
that the average amateur does not want
detailed theory?

My own experience of talking to
other amateurs is that a fair propor-
tion of amateurs are primarily opera-
tors (even in Australia!), and as
such, learned enough theory to pass a
three hour paper, and from then on,
remembered only enough theory to keep
themselves on the air -- and in some
cases failed to do even this. So, if *
by some chance these people are in the
majority, then it is no wonder that
this book sells well -~ for it is
certainly not on the theory content.

I would make an observation here.
There is no doubting the fact that the
ARRL Handook is generally accepted as
the standard handbook for amateurs, and
2 budding amateur would almost cer-
tainly turn to it at some time to find
out what it (amateur radio) is all
about. And having gained the impres-
sions promoted by ARRL, he goes away
and every 3 or 4 years buys the cur-
rent ARRL just to keep up with "modern
trends”.((so, why publisk eve ry year))

There is one area in which ARRL is
very successful, and that is the con-
struction articles. These describe

something for everyone, from the no-
vice to the advanced, and from the kilo-
There
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watter to the flea-power mobile.
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LETTER: The Construction of a Converter

On a farm and in need of a converter for
various fire control frequencies, and not
being able to find a circuit for the prpose,
I made this one uyp. As a first attempt it
leaves much room for alteration and improve-
ment, but it works quite well, It tunes from
2Mc to about 5.3Mc with an IF of 600kc, co-
vering the frequencies of fire control, fi-
shing boats, Flying Doctor radio etc.

The coils are Aegis prewound type RFT2.

-These coils with the tables by Aegis make this

part fairly simple,.

For the output, at first I wound about
40 turns of wire taken from the aerial se-
condary on to the ferrite core of the RFC,
alongside the main winding.

This was perhaps as effective as the
emitter follower, but having put this in, I
left it. I set the converter up using a valve
mantel wireless, but found when I connected
it to the transistor car radio I had to put
the pot in the output to get it to work (see
diagram, below).

With care in placing the coils and leads
and plenty of decoupling, instability was
overcome. The 3-gang tuning capacitor is
from an old broadcast set, and the dial is
an 0 to 100, 10:1 reduction type from a 1928
wireless,

It is fitted in an ice cream tin, about
5" x 5" x 5", and mounted under the dash of
the Utility. Wwith a miniature tuning gang
it could be made much more compact.

For mobile use a filter in the 12 volt
line is necessary. The one shown, from the
R5GB Handbook is fairly effective, but not
completely so; probably a choke in the
aerial is needed?

' The switch introduces no measurable loss
when used straight to the car radio, The unit
works probably as well as could be expected
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/,rwith an ordinary car aerial.

During a large fire last summer, some
digstance from here, I could read everything
that Emergency Fire Service units 10 miles
closer could read, and much that some of them
couldn't, but I was on higher ground.

-- R, H, Beinke, Pt, Lincoln, S.A.

P.S. To mount a few components, the base of a
photographic flash cube can be just the thing.
It has a hollow spigot to take a bolt, and keep
it clear of chassis, and has a number of holes
already in it.

B33 328 332.3-3333.3.3.8-3-23-3-3-33.3233.3 -8

LETTER: Coaxial Feed to Dipoles (See Editorial)

Over the years I have used dipole antennas
which have been fed directly with coaxial ca-
ble. I have never been completely satisfied
with this approach, but the things did SEEM to
work.

I have attempted to use an Omega-T Noise
Bridge to determine basic resonance, with no
results, After much cogitation I am forced to
conclude that with a 60 ft coax line there is
about 1800pF expressed at the "eye" of the di-
pole,

This means that the electrical resonance
is greatly lowered in frequency with an at-
tendent reduction in efficiency. The reason
that the antenna does SEEM to work is that the
wire does represent a mechanical efficiency
that will propagate a signal, This gets off
into the very stick area of the efficiency of
the transduction of energy from the antenna to
the propagating medium, With the very muddy
conditions of Amateur Radio HF practice it is
most difficult to approach a reasonable instru-
mentation to determine the interface efficiency

When using dipole antennas fed directly
with coax, I have noticed that they function
quite well as omni-directional antennas when
there is a vertical mass of metal within a
wavelength or so. The logic is quite simple:
the coax is coupled so tightly to the metallic
mass that the "textbook" radiation pattern is
but a dream,

To deal with this phenomena more adequately
I have been experimenting with some folded di-
poles with a 4:1 balun at the "eye" of the an-
tenna. By carefully feeding the coax shield to
the center of the balun I find that the results
more closely approximate the textbook pattern.
The reason that I selected to use the 4:1
baluns is simply that they were left over from
a previous project and required no further con-
struction, testing etc. Food for thought?

-~ F, Merritt, Parksville, B.C. Canada
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LETTER: The Problems of Coil Winding!

I have been able to marvel at the enthusiasm
some people have shown for an inexpensive "auto-
matic" ceil winder which is awilable commercially,

I think that electronic experimenters ought to
absorb some simple facts before embarking on a coil-
winding orgy.

The device in question retails for less than
$20 in Australia. Every tiny shaft, sprocket and
worm, handle etc, can be bought for about $3 from
any dealer in Meccano sets, and a frame to hang
them together could be made quickly, or even ob-
tained as well from Meccano. Cams to give the
desired throw (for width of coil of weave-wound
type) could be cut or filed out in minutes from
Meccano hubbed sprocket blanks. I had a better
thing than this going when I was 13 years old, and
it was power driven by an ancient double-spring
gramophone motor...

The fact is that in order to obtain a desir-
able pitch factor for all wire dauges, a compound
gear train is required, with good shaft alignment,
and above all some reliable method for maintaining
suitable wire tension.

This is not dilettente perfectionism, With a
simple coil-winder you are not going to be able to
obtain and reproduce coils with a reliable Q when
using most Litz gauges, or single wires from about
36 B/S up. A winding must have a certain amount of
tightness to obtain any height of build up in a
Pie. Tensioning for this is delicately arrived at,
Any formula describing sheet inductance, inbuilt
capacitance, Q-factor, etc, cannot be applied
without correct tensioning. A too-spongy coil will
fall over. A too-tight coil has overstrained
{stretched) wire in it, increasing R, which lowers
Q -- not to mention causing burnout in coils in-
ducing a high voltage,

An experimenter... is an optimist who might
attempt the design of weave-wound pies without
applying Langford-Smith on fundamentals, and simple
coil-winding gimmicks only add to the pains... The
experimenter who knows what he wants in a coil
would demand something with higher precision, some-
thing over which he could exercise sensible con-
trol. '

In my experience, cheap tools are almost in-
variably rubbishy. They can kill that Precious
thing -~ an aspiration to craftsmanship,

I notice as a sad thing that many a man taxes
his pocket hard to fill his belly with booze or
play at games, but when it comes to doing some-
thing constructive (e.g., fixing something around
the house or the car) he is filthy mean, lousing
up jobs that need only the persuasion of a few
decent quality tools.

One might argue that a simple coil winder
would be good at least for solenoids, single layer
or more. But these can be carried out better by a
robust hand-drill held in a vice., This would
chuck heavier weights -- coils for power trans-
formers, for example, and it isn't hard to impro-
vise a turns counter, and a simple SCR speed con-
troller.

A screw-cutting lathe is close to the ideal
makeshift tool for coil winding. 1In fact the only
difference between this angd a machine specially
built for the job 1s that the latter traverses
automatically -- i.e., Switches itself at the com-
pletion of a layer, while the lathe has to be
switched manually. But this is really no disad-
vantage when a winding is being paper interleaved.
Automatic interleaving is used oenly on high pro-
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duction machines, It is seldom worth having 1t on |
a jobbing machine because most systems take time to ;
set up, a dead loss when quantities are small...

The fact is that pi-wound coils are becoming
a thing of the past, what with pot cores and print.
outs. The cost of a suitable weave machine with
suitable feed and tensioning system runs in the
vicinity of $500, Even these need careful adjust-
ment for good work. The compound gear train in
each can draw on about 40 wheels to cover all
gauges and forms, but even then the operator can
run into trouble with wire characteristics -- as
one time when we had to wind a certain kind of
nylon-covered wire which behaved like spring
steel!

-- A,

({In our files we have an interesting design for a
simple coil-winder using a sewing machine as basic
instrument., Another chap, now in Queensland has
shown me a very simple hand-operated arrangement
of cogs and gears {in best Meccano tradition) with
which he has wound a number of highly satisfac-
tory windings, particularly for use with C—Cores,
the use of which he recommends highly. -- E4.})

LETTER: Soldering Alumipum : &
I wonder how many of you thought as I did tha '

aluminium could only be soldered at high tempera-

tures, using special flux and solder.

Having some familiarity with the complexities
of welding aluminium with argon-arc high-frequency
welders (which require the exclusion of air by an
argon "pool" and the use of radii-frequency surge-
injection to maintain the arc) and having seen the
prices of special fluxes and solders, I have always
regarded soldering of aluminium as impracticable.,

A friend recently demonstrated that it can be
done with a hot iron and ordinary resin-cored solder.
You first scrape off the oxidation with steel wool
or a screwdriver. Then form a “"puddle" of solder
with the iron. The trick is to use the screw—~
driver or steel wool (or tip of the soldering iron
--Ed) to scrape under the "puddle” of solder. This
prevents re-oxidation as the solder excludes the
air. Once it has been scraped, the iron can be
removed and you will find that the solder has
"taken" firmly. 1Ideal for earth tag-points,

—-- J. Mc Kenzie, Hamilton, New Zealand,

({There seems to have been quite a lot of discus-
sion on this subject in New Zealand, both in Spec-
trum and Break-In. In S., July 1969, ZLITIA Ges-
cribes an Aluminium Solder made by Stanzol Chemi-
cals N.Z., requiring a special flux which allows
soldering at rather hot-iron temperatures. In the
S. issues of the next few months are more comment s
to the effect that the new solders work, but the
fluxes can be corrosive, and ZL2TFL says that they
tend to make a pretty joint but without strength:
a proper job ordinarily needs aluminium brazing
rod and a lot of heat, One Possible exception may
be a solder called "Eutectic" which is said to
melt at a much lower temperature and to wet the
metal better; it is available in Australia -- any
one know how well it works??

({ZL1TFI proposes a variation of Mc Kenzie's
idea: Coat the aluminium with thin film of lara,
rub with fine emery, and tin with ordinary resin
core solder and a hot iron; solder paste works
even better than lard.... In B-I of 4/71, ZL2FT
tells of "ALI-RUB", but it requires a lot of heat,
and this could prove destructive if the metal is
thin -~ as I found with a similar compound applied
to the YF's favourite saucepan! Beware. -- Ed.))
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is a good sprinkling of test gear, and
' even the chap who would normally buy
‘all his gear pre-built, might even
build for himself a few of the bolt-
ons that are described.

There is, in my opinion, the one
facit missing: any general discus-
sion of the reasons behind the choice
of designs and their improvements from
yYear to year. This is, however, in
line with the requirements of the
class of amateur mentioned above, who
appears not to want much theory, and
prefers concise wire-by-wire descrip-
tions, which, if followed accurately

will yield good results, In this res-
pect, the American Radio Relay League
has succeeded in their endeavour. We
might argue about the desirability or
not of such and such a circuit in the
Handbook, but these circuits are often
in the theory section, which the above-
-, mentioned reader might not read in any
& event .-

My overall conclusion is that as
far as the contruction articles are
concerned, any recent ARRL Handbook is
good; but the superficiality of the
designs renders these articles mpidly
obsolete (else, why publish every
year?). It appears to be popular taste
and consequent profits that guide ARRL
in their selection of material. This
is not necessarily a bad thing, but it
i1s not necessarily the leadership one
might expect from the authors of the
"Amateur's Bible".

AND YET ANOTHER VIEW, Same PICTURE:

(Reproduced, in part, from the article
"Reviewing the 1971 Radio Amateur's
Handbook" by D. Stivison WB2MYU, 13
Magazine, May 1971, p. 42.)

Y')u might say that The Radio Ama-
teur’s Handbook is crystal con-
trolled — very little drift from the stan-
dard. Year after year the Handbook ap-
pears with basically the same format, pic-
tures, tables, and charts. As a guide to the

avant-garde in ham technique and construc-
tion, the Handbook is certainly lacking.
Yet it remains the cheapest and most
popular handbook of standard amateur
construction and communication tech-
niques.

I built my first CW rig from the Hand-
book, and my first VHF project, and my
first homebrew test equipment, and I used
its tables to put up my first antenna, and
to figure out the color codes on all those
weird surplus components. Dog-eared and
smudged illegibly on the dozens of oft-used
pages, with burn holes from hot solder
globs, and with schematics traced in pencil,
my 1963 Handbook has been consulted
countless times. I've built no less than six
rigs from it. I’ve never purchased a newer
Handbook because the book just doesn’t
change much from year to year.

However, I think I might invest in the

1971 Handbook.
For those long-familiar with the Hand-

book, the 1971 version will not be any
earthshaking break from the past but will
show a healthy and immediately apparent
infusion of solid-state circuitry and theory.
The groups of construction projects in each
chapter do rely heavily on transistors and
diodes and even ICs. But the book does not
ignore the experimenter with his huge tube
junkbox. True, tube projects end up too
big, too hot, too heavy. But to the fellow
with the well-stocked junkbox, the disad-
vantages are worthwhile tradeoffs for ex-
pense. Tube projects can be cheap, cheap,
cheap if you’ve a 10-, 20-, or 30-year
accumulation of tubes, sockets, and junk-
box parts.

There are all the familiar charts; and the
transistor tables have been expanded al-
though they are still lacking in breadth. A
few of the old standby projects were
deleted and a few new projects were added. ¥

bargains around today. And for the radio
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A SIMPLE BREAKDOWN-VOLTAGE TESTER FOR SILICON TRANSISTORS -- R.L.Douglas, VK20N

The writer has had the experience
of buying small signal silicon transistors
by the dozen, and finding they were not
all suitable for a particular job. Some
of them failed due to their voltage ra-
tings being exceeded. It would, there-
fore, be desirable to apply some simple
test to test breakdown voltage ratings
safely, particularly if the circuit is to.
use more than 9 volts supply. Normal simple
transistor testers test only current gain,
but this is obviously not much use if the
transistor fails in service.

A useful rating to know is the
BVceo. This is the voltage applied be-
tween the collector and emitter (correct
polarity, base not connected) at which
the ttransistor commences to pass appre-
ciable current, e.g. 100pA.

Under this condition, of course
there is no forward bias, and in theory
there should be no collector current. In
fact there is a small leakage from col-
lector to base which forward biases the
transistor, and limits the amount of
collector-emitter voltage which can be
applied in practice.

Another type of test is the BV .g,
maximum practical collector-emitter vof—
tage when the base is shorted to emitter.
This value is always higher than BV e,
and one often sees it quoted for the
“voltage rating" of a transistor. But
the actual voltage rating of a transis-
tor in a given circuit depends on the re-
sistance between base and emitter (See:
"Transistors on Computer Circuit Boards",
AR August and December 1969*)., It is
always safest to choose the BV e, because
it is the pessimistic value, The ins-
trument here described is designed prin-
cipally for this test.

The instrument shown below, opera-
tes by applying an increasing voltage be-
tween collector and emitter, until the
emitter current reaches some pre-determined
level, at which point the collector vol-

*Available as part of the EEB "Computer-
Board Notes" as advertised in this issue.

+ O
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F1G, 1l: The Breakdown-Voltage Tester

tage is measured. This is BVgeo for the
transistor. It should be noted that this
tester will be suitable only for silicon,
not germanium transistors, because the
leakage level of the latter is substan-
tially higher, e.g. 0.5-1lmA at BVieo
(although the resistance values could be
altered to take this into account --Ed.).
For the same reason, the tester cannot be
used for power transistors, whose leakage
current can run into the hundreds of ma,
depending on the transistor type.

The 100pA meter could be a plyg-in
job. There is about 1.5mA through VR1,
giving about 0.1lw dissipation (most pots
will stand 0.2W or more). Rj should equal
the internal resistance of the meter, and
was 800Q in this instance. Rj] can be re-
Placed by a 5K variable to find out the
approximate value which reduces the 100pA
meter reading from 100% to 50% scale in
this circuit. Layout and circuit values
are not critical.

In operation, a silicon NPN transis-
tor is inserted into a linear transistor
socket., with polarity as shown. The
"Test" Pushbutton is depressed, and with
the switch in M) position, VR; is advanced
until the meter reads half-scale (1l00pA
actually through the transistor).

Then change to My, switch position
and read the breakdown voltage. No harm
will come to the transistor at this cur-
rent. A PNP silicon transistor is checked
by reversing the transistor position in
the socket -- or for greater elegance a.
polarity reversing DPDT switch may be in-
corporated in the unit, It is assumed
that the leads are arranged in the con-
ventional "EBC", and not "ECB" as with
some GE transistors.

A number of silicon transistors of
a type available at $4 per dozen were
checked, and figures varying between 20V
and 60V were obtained. Some of them had
measurable leakage at 10V, and these would
probably be unsuitable for audio ampli-
fier use because of noise.

Testing BVces: In the diagram a switch has
been dotted-in, labelled “"CEO" and "CES";
in the latter position it simply shorts
base to emitter. It provides a less use-
ful test, but is shown in event of someone
being curious about it. If you wish to
measure BVgeg, however, it is important
not to allow the meter to read higher than
5% of FSD on switch position M} for ordin-
ary TO-5 ‘case transistors, or higher than
about 2% of FSD when testing the small
(TO-18) metal cased transistors found on
the computer boards... In general it is
wiser only to test BVceo...

Tl

’
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GRANDPA'S TRANSISTOR GAIN TESTER

-- L, J. Yelland (VK3)

We have heard quite a lot from EEB
in terms of "Grandma's Tests for Transis-
tors", wherein is made the tenuous assump-
tion that if Grandma knew about transgis-
tors, she would have treated them with the
same kind of commonsense with which she
approached bad eggs or children...

Now designs for transistor testers
appear often in the periodical literature,
((and EEB is planning a big review of them
one of these days)) but almost inevitably
these test transistors under conditions of
a fixed and sometimes unrealistic collec-
tor current ~- as when the gain of a
power transistor is tested at lmA (or 10).

Yet everyone knows that transistors
are famous for their nonlinearity, and
that means simply that they have differ-
ent gain at different collector currents.
The gain usually rises sharply at some
low current, reaches a broadish maximum,
and decreases more or less slowly at high
currents. Only for exceptional transis-
tors is the gain fairly constant over a
wide range of collector currents, e.g, the
Fairchild 2N4250 or 2N4354 (c.f. EEB,
June 1967) .,

It would be quite desirable to test
transistor gain at various collector
currents, to assay linearity actually
encountered, or to find actual gain at
currents to be found in a given circuit;
the latter can make cirait design rather
more reliable,

This can be accomplished by putting
various base currents on the transistor
and measuring collector currents, or by
inserting various resistors in the base
Circuit and measuring Ic resulting. The
first method is awkward for small base
currents, and the second method requires
a fairly high supply voltage to ensure
constant current,

The very simple circuit shown below
solves these problems with little trouble.
It compares the d.c. current gain of Q2
with the gain of Q), when the transistor
polarities are as shown, viz., the un-
known is NPN; for a PNP unknown you could
add a switch to insert an NPN standard Q.

Q2

. J .
Sw
{Preferably

ganged
to R)

My
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Both transistors should be of the
same type (e.g. germanium) and the same
power range, Where I} is the current
read on meter M; and I, is the current
read on meter Mp, R is adjusted until
I is at the desired level, whence

hep, = (12/T)hgy

A calibration curve of gain vs. current
oould be made for each standard tran-
sistor, Q;, for which (hpEl/Il) is

plotted as a function of Ij. Then

Pre, =

((Ed, Note: A typical curve of this kind
is shown on p. 23 of Amateur Radio for
December 1969, also appearing in the
Computer Board Notes which we have made
widely available.))

For the special case where I; has unity
value (e.g. 1 mA), h could be read
directly from the or tnate of the plot.

In my setup, E consisted of a few
torch cells, and R was a 5K pot to be
used for small transistors., As a
socket to plug in the transistor under
test I used three 1/16" eyelets in a
triangle a little larger than the spa-
cing of transistor wires. It might
also be an idea to plug in Q; too so
that a known power transistor can be
used to compare higher ratings, though
for these the base/collector current
comparison method is more practical
because of the higher current involved..

The dotted-in resistor should be
used in event of Q2 being a shorted
unit, so that you don't blow up M2 !

It can be chosen in conjunction with
the value for E, to allow a not-exces-
sive current under that condition,
consistent with at least 2V across the
transistors at the maximum test current.

As an example, consider a typical
test using Q1 = Anodeon 2N220, with-
gain = 35 at 0.lmA to 45 at 1lmA (for a
transistor with moderate linearity over
the range of interest, approximate re-
sults are obtained easily without a
calibration plot). With an SE4001 on
test, I obtained I} = 0.25mA, I = 1lmA.
At 0.25mA, Q7 has d.c. current gain of
40, so Gain of Q2 = (1,0/0.25) (40) =
160; The book specifies gain 60 to 300.

Probably about the only caution
would be to avoid tests which push I3
to excessively high values for a given
type of Q1, to avoid thermal runaway,
On the other hand, for moderate values
of Iy, base of Q) is stabilised,
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FUN WITH FIGURES

((Drawn from the Federal
- Budget 1971, and the Bureau
of Senses and Sadistics))*

Essential Expense:
GOVERNMENT ADMINISTRATION

(ETC,): -=> 2,100 Milliggs

Useful Expense:
MILITARY PROWESS:

--> 1,300 M,

-Incidental Expense:
SOCIAL SERVICES, ETC {(from
Pensions to Free Milk):
~=> 5,400 M ***¥

Total Government Expense:

-=> B,800 M,
Government Revenue:
Direct Taxation on Average Bloke: 3,800 M,
Thus, Hidden Taxes (57% !): 5,000 M

Some Comparisons and a Conclusion:

1) Fate of Average Blokes Income (about $4000):
Pay for Government, etc: 10%**
Pay for Military 6%
Pay for People 24%Fkkn
Thus, portion of Average Bloke's
Income which goes for Direct
and Indirect Taxes:

40%
2) Portion left over for breathing in and

out, luxuries, rent, and grog: 59.96125%
(approximately)
3) Amount remaining to spend
on EEB Subscription §1.55
QED

*Rounded off for purposes of oversimplification,

**Covers everything from Computers to the Post
Office and Postage**+*

***This is being solved nicely by further
telephone and postal inc¢reases which already
bring the PMG such a neat profit {c.f. EEB,
Dec. 1970, p. 160-161!. As of this Octcber, PM3
continues to impose disproportionately higher
postal rates on newspapers, magazines, books,
and other means of communication in a demccra-

tic sdciety; which is, of course, why we men-
tion this here, '

****Not including costs of “free® education,
nor of expenses for medicines, dentists, eye-
glasses, and similar luxuries....

POO2255<LLKKKK

Moulding public opinion is like driving a

mule, First you decide which way the mule

wants to go, and then you drive like the devil,
-~ J. Pfeiffer, WASCKJ, ARNS Bull. 2/71

Quote without Comment

It 18 to be hoped that the change from the
current government Post Office Department to
a governmental administration operating on a
separate and non-political basis may be the
beginning of improved mail service. Of course,
any improvement at all will be very welcome
to those of us who use the mail facilities in
the conduct of business,

-~ Auto Call, October 1970 (USA)
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LETTER: Forbidden Fruit .
The following recipe for Creme de Menthe

A L'Antique may be of interest to you:-
Ingredients: Sugar :

90-100% Ethyl Alcohol

0il of Peppermint

Green colouring (vegetable,

NOT aniline!).
Mix equal vol of sugar and boiling water;
shake until dissolved; cool. This will give a
total volume only slightly greater than the
original volume of each. When cool, add just
sufficient alcohol so that a pale blue flame
will appear when a lighted match is held al-
most in contact with the surface. Then add the
oil of peppermint to taste (this may be hazar-
dous) and enough green colouring to make it
look right.

I never did record the exact quantities

because I found it much more exchiting to be
guided by the shenshe of thshte.

-- A, N. Kallam, Cardiac, NSw,

( (IMPORTANT NOTE'!: Aside from being most hi-
ghly illegal, since Absolute Ethanol is gener-
ally not available to the Public, it is also
potentially dangerous to the user. Absolute
Ethanol is only "drinkable” if it has been pra-
pared by distillation from aqueous solution and
then dehydrated; if it has been prepared from -
a benzene azeotrope there will be a trace of
benzene in it, and I want none of that thank
you!!l Far safer and considerably more legal
would be to use Vodka or perhaps even Gin;
since these are mostly alcohol they ought to
substitute, but since they also have a fair bit
of water in them, it would seem advisable to
dissolve the sugar in the least possible amount
of water; this can be done with patience and a
fair amount of careful heating-- or boil the
anaar entutiorn Anwn +ta a thick mess.

I have also heard rumours about a potent
liqueur which could be prepared by using some
95% n-2-hydroxyethane as desiccant in a desic-
cator containing an orange, but obviously X
couldn't describe it here, because I don't
know the recipe..... —- Ed.))

LETTER: 7?22?2772

Please cancel my subscription. Your
magazine is OX and good value, but I have
lost interest in Electronics,

{(Correspondent)) -- N.S.W.

When .a six-legged insect goes for a walk,
it keeps three feet on the ground at all
times. The fore and aft feet on one side and
the middle foot on the other! '

An English major had been apprehended, stark
naked, by military police in the corridor of

a Cairo hotel. The arresting soldiers testi-
fied the major appeared to be in pursuit of an
unnamed damsel, similarly unencumbered by
cdbthing. The major was acquitted in a coyrt
martial, on the basis of a suitable regulation
in the British Army's Manual of Regulations:
"It is not compulsory for an officer to wear

a uniform at all times as long as he is
suitably garbed for the sport in which he is
engaged.”
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LETTER: How to beat the PMG

EEB has become more condensed and less fre-
quent, to make digestion easier. Despite all that
I have only just managed to read through the Feb-
ruary issue...

In reference to your crusade againast the PMG
prices etc, it is unfortunate that we can not over-
come the crazy prices we must pay for postage,
telegrams and telephones. The big organisations
do, however, manage to beat this problem to a
certain extent:

A departmental manager of one of our client
companies told me that they have been sending all
correspondence between their Melbourne, Sydney,
and Brisbane offices by express road transport.
Mail picked up at 4PM in Sydney is at the Brisbans
or Melbourne office by 9AM the next day -- AND
more cheaply than by post! And it is there reli-
ably; no nonesense about it being "lost" en route,

-- K, Harding, Sydney, N.S.W.

=

Parcels Prices Reduced ||

Some major changes have beer wade in the Poot
Ofice’s parcel cervice,

Performance has  been highly competitive parcels
vastly improved i« many d: in 8 highly competitiye
cases. mafper, ’

And prices came down for interstate surface carri
0Me &ir services om Jan- rates are sifl at their |
aary 1 this year, levels, 2 chaisn that few other

n all ways the Post suirface cerriers can maich.
Ofge has aow entered the

LETTER: How to ba beaten by the PMG:

If you think 3 weeks from Melbourne to Hobart

is performance from the PMG, consider what happened
to me: .

1) Letter posted in Canberra on Jan 26 arrived in
Newcastle in nice time for leasurely reading over
Easter,

2) Letter from Melbourne to Newcastle which réea-
ched the Newcastle P.O. in 2 days and then went
backwards through 3 previous addresses before

=77~

((Oh mail to Melbourne doesn't always take a week;
its quite fast at times -- if it doesn't get lost.
At EEB we have found it necessary to Certify every
Bound Volume sent in Australia and Register the ones
sent overseas. Since we have been doing this we
haven't had a single loss. Isn't that nice? And
all it costs is money. Cheap at half the price,

((On the other hand we have also had favourable
results using non-PMG services even on a one-off
basis. Knowing that we have suffered a 10 day
delay for first class air mail between here and
Gosford N.S.W,, we were in a hurry once to send a
bulky package. We took it to the city office of
TAA, and they had it in Gosford the next day! The
price was a bit higher than by post, but it was
well worth it for the speed and the reliability))@k

DAANAANANAAANANANAANNNAANAN
SWOOP (Continued from P. 8§ )
The against'ers are out in force again. License
fees, loss of band space, nets, rag chews, DX,Cw,
teletypr, repeaters, incentive licensing, ARRL,
Congress, the weather and the neighbours across
the street., Dear dear, they sing their songs
dally and at great length. But as thairman of the
benevolence committee, I have not received any
reporte of broken ams, right or left, financial
disasters, can't-afford-a-6c-stamp, mail strike,

or national dlsaster that would hamper communi-
cations,

I've heard all the *agains™ detailed, amplified
and emphasized, but what heck are the hams for?
It sure isn't for hams or hamming.

{{EEB EQitor's MNote: Commonly we usually trans-
late “ham" to amateur on principle, but we just
couldn't wreak such havoc on Elise's pungent
style this time!))

PGl lefoli£:1:0:042:(519.9.9.9.9.9.9.9.9.9.9.9.9]

RADIATION HAZARDS at Microwave!

((Taken from: "Microwaves - 1000MHz and Up"
D. S. Evans, G3RPE, Rad. Communicat. 7/71,p.467))

I have been reminded that many newcomers may not
be fully aware of the potential radiation hazards
associated with their (microwave) equipment., It
is an unfortunate characteristic of the human
race that they cannot resist peering up the wave-
guide to see where the r.f. is coming from; and
the eye is one of the more vulnerable organs.

A generally accepted limit of power dnnaitg to
avoid damage to delicate tissues is lmW/cm*.
Even the smallest equipment in current use ex-
ceeds this value within the waveguide by five to
10 times, although the radiation density of
course, quickly falls off at moderate distance.

The message is cbvious:

NEVER LOOK UP CLOSE TO THE END OF A WAVE-
GUIDE UNTIL YOU HAVE MADE CERTAIN THAT
THERE IS NO R,F. PRESENT, (( EEB emphasis ))

19.9.9.9.9.9:-9.9.9.9.9.9.9.9.9.9.9.9.9.9.9:0.9.9.9.9:0.0.9)

finally reversing and caming home to roost. To
give PMG credit, each of the eight steps took
only two days.

3) Xmas card posted in Sydney December 9th arrived
in Newcastle on March 24,

4) The best of all: Xmas card posted in Bristol in
November 1969 arrived first mail after the New
Year -~ 1971!

So, take heart, it could be worse.
-- J. Anderson, George Town, Van Diemans Land
P.5.: Keep your City clean; eat a pigeon every day.

LETTER: Cure for Literary Diarrhoea

I found last issue of EEB most illuminating
and I read every word of it more than once. The
letters were most interesting. But if I may make
a suggestion it would be that you make your reply
comments which follow the letters, much briefer,
in some cases and eliminated altogether in othars,
to give other readers ooportunity to "come back" at
them in later issues.

-~ L. J. Yelland, Prahran, Vic.
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THE MOTOROLA SEMICO. CTOR BOOK

== L. L, Sharp (VK4NS)

In reference to our Review of the
4th Edition of this work (EEB Aug 1970),
this excellent general reference to all
major 1N, 2N, and 3N semiconductors is now
avallable in a Fifth Edition. If pos-
sible, it seems even bigger than the 4th.
If you need to keep up-to-date on semicon-
ducyor specs it could be worthwhile get-
ting the Fifth, and selling the 4th to
someone else,

I believe that the price for this
book in the Shops is rather high, but it
1s not too bad obtained from Motorola
agents. A supplier who says he is williyg
to sell to EEB readers is:

Dresser Australia Pty Ltd,,
P.O. Box 47, Corinda, Qld 4075.

With packing the book will probably weigh
about 6 lbs, and sufficient postage must
be included as calculated from the new
(improved) postal charges. The price for
the book alone is $6.00 -- prepair, of
course,

Dresser will also be willing to han-
dle the Updating Service available by
your filling out the coupon at the front
of the Book. If you recall, there was a
problem of obtaining the Updating Ser-
vice, mentioned in our previous Review.
For this Service, price is $2.00 Plus a
small amount for postage on the supple-
ments which they suggested would be about
20c per supplement.

Incidentally Dresser say that they
also try to keep stocks of the following
Motorola publications, though they can be
hard to get at times:

Power Circuits Handbook

Switching Transistor Handbook

Silicon Rectifier Handbook

Zener Diode Handbook.

As with similar material from RCA, GE, or
Westinghouse, these are excellent compen-
dia of theoretical and practical informa-
tion on the subjects indicated; they ap-
pear frequently in EEB Reference Lists.

When I get around to it I am going
to buy the ITT publication "Reference Data
for Radio Engineers" published by Sams,
and which sells in the States for $20 in
the 5th Edition. 1It is expensive, but
after seeing some of the $5 and $6 elec-
tronics paperback books in the bookshops
it does not represent such bad value for
money, :

S v s — " T T S S Gt — . T A —— . S — = — — S

((OM Sharp seems to have had better re-
sults than EEB, since we've been unable
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SWOOP -- Elise White (YF/ K@CNV)
((ARNS Bulletin, Nov. 1970))

Will someone please tell me how a
group of intelligent amateurs will get
completely addle-brained? I’ve long
suspect the morse code but can't prove it,

Joe installed an antenna for a fel-
low amateur several months ago. Since
he lived on a hill and it was at least a
mile to water, provisions were made to
water the base to provide an adequate
ground.

Being a perfectionist and a cautious
soul, he invested in new gear, checked
everything a million times, and had a
1l:1 SWR on his antenna. His receiving
was wonderful but he couldn't be heard a
mile from home. Two gallons of water
applied to the base of the antenna im-
proved the situation, but being an ama-
teur he wanted to talk to the world.

After much consultation and cogita-
tion, he trucked down to the grocery
store and bought a box of salt. This was
poured in the hole and water applied.
Wonderful! He talked to New York and
California and points in between.

This situation lasted for several
weeks until one night in the middle of a
QS0 the bottom dropped out. Repeated
applications of water didn't solve the
problem. The stores were closed, the
landlady was on vacation. No salt!
Finally in desperation he dumped 5 lbs
of Epsom salts in the hole and filled it
with water. It disappeared faster than
he could carry it out, He hocked up the
hose, turned it on, shoved it in the
hole and dashed upstairs to see if his
problem was solved.

The SWR was out of sight and the
transceiver was lighted up like a pin
ball machine on fire. Frantically he
twisted knobs and pushed buttons until
the lights that were supposed to be lit
were lit and the ones that weren't,
weren't. There would be a sudden drop
in the SWR and it would begin to build
up and then drop. Forty five minutes
and a $5 water bill later he remembered
the hose,

It was running full force, but not
one drop of overflow, the basement wasn't
swimming, but in the far distant under-
ground he could hear 1-2-3-4 test, 4-3-
2-1 test, WB6--- this is W@--- Do you
read me?.... Well!! 1Its a good story
and I believe every word of it.

g
— —

to obtain a reply on this matter from Motorola in Australia or in the U.S.A. But we

have discovered an additional sugplier of the Data Book: Total Electronics, 239 B?XL )
G

St, North Brighton, Victoria 318

i also H.M. Bamford, 228 Murray St., Hobart 7000
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THE STATE OF THE ART: A CRISIS? ~--RLG

I find that the many specific things

-7

creative if he is careful to learn how
to be effective, and careful in applying
his knowledge. '

I have wanted to say about remarkable things

happening in electronics, are being pushed
aside because of the need to examine some
of their implications. Thus, in April

it was pointless to consider the several
interesting developments taking place in
Phase-locked loops (and not only for re-
ceivers), until we made certain that we
knew just was meant by “"synchronous", and
when. More synchronous stuff next month,

Unsophisticated complicated designs

This month I must examine a further
general syndrome of our age: the sophis-
tication of design. Recently we have had
to turn down three good articles (of
which one will be salvaged), because their
treatment was not optimum. This is what
comes from having a capable Engineer on
one's staff, and sometimes I feel that I
am riding a Tiger.

Let me make one thing very clear: we
are NOT becoming "too good" for the common
experimenter. But said experimenter is
beginning to dabble in some of the engin-
eering marvels of our age, and he may
not be good enough for them without some
considerable study. When these pretty
baubles involve complex levels of feedback
and control, particularly in digital
signal systems, the cheerful experi-
menter may be getting out of his depth;
worst of all, he may not realise it,.

To effect technical continuity I
ought here to insert a couple of para-
graphs of examples, after consulatation
with Rod and Dick; I personally under-
stand only every third word or so of that
stuff. But I wish instead to consider
more fully its significance.

Are Experimenters Obsolete (again)?

In 1970 EEBs (p. 130, 151) we had
some interesting exchanges on the signi-
ficance of Integrated Circuits, and what
they would do to/for the hapless experi-
menter who was being overtaken, alone and
afraid by a robot he never made., The
point was well made, that he was in
danger of being forced into the role of
unessential dreamer, a builder of gadgets
which :

a) Were irrelevant to the demands of
our high pressure age, or

b) Had already been developed more
fully and more competently by teams
of Engineers working in brightly 1lit
and expensively equipped laboratories.

. Against this was postulated the opin-
ion that tomorrow's experimenter will have
no difficulty being either competent or

Rubbish

I see the increasing amount of rub-
bish being published in the experimen-
ter literature by people who are trying to
use the new technology because "it is
there”". And as I mentioned above, we
seem to be encountering some of that our-
selves.

But, the use of ICs and a variety of
other electronic wonders is not neces-
sarily a simple matter of Plugging-in new
gadgets to do old tricks better —— though
that is being attempted.

The New Technol '

Instead, Rod says, the new Techology
is requiring an entirely new approach, of
"thinking digitally", of realising that
for reliable operation a modern switching
transistor's base may have to be driven
hundreds of milliamperes into conduction,
or of considering not merely that a feed-
back loop can be used to correct error—
functions, but that it should do this in
the most efficient manner possible (or at
least feasible)... Again I resist the
temptation to furnish examples -- perhaps
Rod will grace our pages with a discussion
of Optimum-design one day.

How to use Complicated Tools

What is the conclusion? 1Is the ex—
perimenter becoming obsolete? Or is he
being led to greater heights of creativity?
As I see it, the answer is: both, or
either. The fact is unquestionable that
we are being presented with tools of great

complexity. Whether we use them to sculp-
ture monuments or golden calfs is os-
tensibly within our own choice. And we

shall achieve a goal commeasurate with what
we bring to the task: ourselves,

If we LEARN how to be competent with
the many new devices and techniques, we
shall be able to use them intelligently,
and presumably therefore well. If we are
unwilling to make this effort, we shall
create banal shadows of the gadgets
Engineers can make better.

In EEB we have always laid a con-
siderable stress on the value of references
and reviews, particularly of books im-
parting high value for effort expended,
The fact is true that these have not
covered much of the abovementioned High
Technology -- although Pat Hawker's Ama-
Teur Radio Techniques may be a tentative
step in that direction. But at least they
have examined various fundamentals and
optimum practical methods: you have to
walk before you can run. :
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cammonsense explanation of how it works,
WA ™ and send the Details to the Serious Ma-
~¥ait for usi® gazines (But tell us you are doing that,
boginmersy out there v wiri ey it % 0 Ehet e can rush it inte print - mil.
n er n

anguish, "wat, not so fast, we're just = = =0 @ ;e

learning Ohm's Law!" To which I shall

snap, "So what? I've been learning it STATE OF THE ART? -- II

for years, but that is no excuse to stop The following collection of items

there!" ' ' . from the periodical literature is, per-
We have recently reviewed several haps, a self-explanatory comment on the

competent elementary and intermediate ex- effect the abovementioned Revolution is

perimenters books (and if you know of having on theamateur experimenter (here

others, please give us a good and honest broadened most certainly to include not
Review of them). If you are lacking those only radio amateurs, but all experimen- "
basics, and if you want to create some- ters!). On P. 91, John Andersen and

thing useful in electronics, isn't it Tom Moore take the matter one step fur-

time you took them seriously? And even- ther examining the role of commercial
tually I hope we'll be able to present by "9 ‘

- »
further references to more sophisticated vs home-constructed equipment. .
stuff -- but they must be good: clear, Various Quotes:
logical, and well adapted for individual
study.

WHAT HAS HAPPENED TO “"SIMPLE RADIO" ?

The Editorial in the September OC VHF ARC
News spoke of the death of SOMHz 6A3 ("AM") .

And there you have the key word:
serious. Modern experimenter work must

become serious and earnest, competitive This should cause sincere regret and mourning
with and using the best approaches of the among the amateur fraternity. How, now, can
engineering world. one break into amateur radiotelephone opera-

tion without spending a sizeable chunk of
Quo Vadis...? ("What profiteth a man if...?) folding money?pe 9

And EEB, what?? A seascape painter Time was, you could make (or even buy) a.

in a sea of artists? Perhaps. 'When —-- as cheap and dirty 50MHz transmitter and a conver-
it must happen one day -- all of the ar- ter for use ahead of just about any hunk of a
ticles sent to us incorporate the New receiver, then get on the air and be a full-
Technology, it will be good time to call fl:edgegr“digsggfeuzéitmgsg days m‘é“ :e
. ; Xbe gone, fram s orial comment,
;E dasday'gggg ;ggige to the wor nch shame too. {(See also Break-In 4/71. --RLG))

I am trying to learn about the new There should be some way an interested
stuff too, but I am not basically an person can get a rig on the air-- preferably
electronics 'person, and although I can at least partly homebuilt -- for a modest

dollar expenditure.

probably follow it, I don't feel I can --C.C. Drumeller, W5JJ, Collector and
lead. Rod could, but he has other things Emitter, October 1§75'.—-—L =

to which to devote his life.

.. «s. Who £1 i
Rejoice! (but be careful) who oundered in carrier QRM until 2 AM

or sc¢. Put times have changed, and SSB no

For now: You ordinary blokes, tell us longer spells a clear contact. Everybody is
about your ideas for spark coils (how using it almost! Thus, no one has much advan- »
about a good, simple Tesla Coil, with "-:99 °"°§ i"-he chei‘ilgl{ r§a§°“ of 55? tecg7
several suggestions for using it spec- hlque, near amp'lfliers have gone from big
tacularly -- and safely?), model control to bigger -- and where does one 'go now?
systems, useful instruments, automobile The agsweri(si-ch so far as equti:.pnent is con- '
gadgets, and to be sure receivers and cernec... 1s to improve your an eénna system....
transmitters where insight is to be gained —= WBAP (Auto-Call, August 1970)

-~ or a better way found.
, »+». LOOks to me like its time to cool incentive

But if you tackle digital or servo or licensing and find some other way to thin the
computer or loop-control systems, make ranks of amateur radio and maintain high
Jolly sure not only you are doir}g it COr- standards -- like Stiffer exa’ninations for .
rectly, but that you are doing it within initial licensing, and state-of-the-art re- '

fresher examinations for renewal of licence.

the best scope of the State of the Art. At least, lets do something to eliminate the

And that requires much specialised QRM -- and soon
knowledge -- k | . —
wledge -- books and books worth -~ K3LFD (Auto-Call, July 1970)
And a suggestion: If you do come up

with something good like that, why not ((Throughout much of the discussion in amateur

merely send us a block diagram and a good radio runs this thread of conflicting aims: how
, to get more amateurs; how to reduce QRM....!--RLG))
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Is it true that the ham of today does no
more than gossip on the air while twiddling
the spun aluminium knobs and peering at the
gleaming perspex dials of a shiny piece of
coammercially constructed equipment? If so
the frequency bands allocated to amateurs are
being wasted and should be re-allocated to a
more deserving cause,

-- Wireless World, October 1970.

Another excuse for the lack of experimental
transmissions is that techniques have advanced
too far too quickly for the older generation,
Should this not be the excuse for an increase
in experiments?.., Then there may still be
time for us to prove that we can still
make proper use of the frequency spectrum
allotted to us, make journals such as Wire-
less World eat their words, and return to the
days when being a radio ham (sic) meant more
‘than being an amateur radio telephone operator.
But hurry, time is not on our side,

-~ A. Godfrey, ZL1HV (Bk-In, 3/71)

I have just about decided that amateur radio
in itself has enough possibilities in general
or specialised interest phases to serve as
one's sole avocation, capable of absorbing one's
entire attention outside of business interests
and home life,

In fact, I have seen more than one case
where the individual has allowed himself to
become so engrossed in amateur radio that he
has allowed it to become such a preponderant
interest that his home life and even his
health has suffered.

I admit that it is such a very interesting
and intriguing activity that it can easily
become an overwhelming and ever-demanding part
of one's life, but this must not be allowed
to happen.

To repeat previous warnings from pecple
who knew what they were saying, "An amateur
is balanced; he does not allow the amateur
radio activities to overwhelm his responsi-
bilities to his family, his business, and
himself."
-~ Autocall, Feb. 1971 (yroba-b‘y K@NL)

((EEB Ed Note: We have made the substitution

of “"amateur" for "ham" in the above text, be-
cause it was fairly obvious that the author

was in fact talking about radio amateurs ra-
ther than their loutish imitators on the bands) )

-».. What's unique about "Principles .of
Electronic Technology" is the thoroughness
with which it prepares the student for pro-
gression to other levels of electronic tech-
nology, whether it be maintenance, engineering,
or being a true teur of radio,.... Like
many other books, though, a home reader with
real determination can master the text well,
This, as always, requires reading, rereading,
and thinking about each element presented,
working out every problem and using every
review question,

(STATE OF THE ART II, continued) frem ?.80
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Don't be too ready to look down on basic
electronic theory. There are few, other than
practicing engineers and instructors who deal
with such topics as daily routines, who truly
have a comprehensive understanding of the
basic subject,

Why? Because engineers touch lightly
on basics only as a hasty stepping-stone to
the higher and more complex subjects. Once
learned, the basics are quickly pushed to the
back of their minds, to be recalled, if at
all, only with studied effort.

Radio amateurs often scan only the sur-
face of the basics, grasping only those facets
we believe will be of use in passing the various
grades of licence examinations. we dig a
bit deeper when we plan a construction pro-
Jject, but then only in a narrow specialised
field of our immediate interest.

If you feel your mastery of electronic
theory is not as complete as you'd like, -
"Principles of Electronic Technology" may
be just what you're looking for!

-- BOOK REVIEW in Ham Radio, 9/70.

((See our Review of this book, last April })

¥
_— 7!

RELEVANT LETTER: The State of the Art in VE

It would seem that there is a more de-
veloped interest in building electronic equip-
ment in Australia than exists in Canada, 1I
find VERY few Hams in Canada who build any-
thing! 1In this respect I would conclude that
amateur radio is much healthier down under. For
myself, I appear to be out of step; in these
times of gallons of SSB, I still prefer Cw,

To the best of my knowledge we have only
one national publication that makes any attempt
to publish good technical material. I am
referring to the Canadian Amateur Radio Tele-
type Group Bulletin. I will send a few apies
of this publication to you.

Incidentally, in the event you have any
miscellaneous Australian electronics publica-
tions extra I would appreciate them. I find
your perspective most interesting indeed,

For my own activity, I have been working
on some old WW-2 Command Receivers recently.
At latest I have changed the RF and IF ampli-
fier tubes to 6GM6 and the first conversion
mixer is a dual triode (cathode-coupled). The
results are amazing.

Other features are double-conversion (2nd
IF is 85kHz from the Q5'er) and triple triode
product detection. For a small package this
makes quite a receiver. 1I also have a chassis
stripped for rebuilding it, all solid-state,.

The only remaining problem is the warmup
drift which on 40M is 7 to 8kHz!

-- Frank Merritt, VE7AFJ, 152 Morison,
P.O. Box 309, pParksville, B.C., Canada.

({One hazard of putting “hotter" valves in the
front end of a receiver is that you will im-
prove sig/noise ratio at the expense of linear-
ity, and thereby increase susceptibility to
cross modulation overload fron adjacent-freq.
strong signals. This subject is discussed co-
gently by G3VA in “Amateur Radio Techniques®
(which was reviewed here last February), and
also a couple of years ago in EEB.




(STATE OF THE ART II, concluded)
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((That 6GM6 is certainly better than a
6BA6 for noise, and likely about the same as
6EH7, 6FV6, and the other Frame Grid bottles
from TV, But the problem of controlling the
gain of these valves whilst retaining linear-
ity can be appreciable unless you let the
screen float, The 6BZ6 has lower noise and
better inherent gain control (remoteness), and
the 6BY7 (British EF85) is still better.

((I have also tried cathode-coupled mixers,
and their sig/noise is marvelous, but if any
adjacent strong signal cames past your r.f.
stage, this mixer can be a crossmod headache.

In fact, the above letter started me off
on a review of recent receiver articles and
same earnest discussions with our very capable
Asst. Ed, The result is included in a bit of
next month's article on “Synchrodynes etc",
and subsequently. For the impatient, tke a
look at 1971 issues of Radio Communication and
QST for some good oil on modern Rx design. I
don't dare to try to go through it further in
this issue of EEB or it will be delayed even
more! I get sidetracked easily.

((X have seen the Teletype Bulletinswhich
OM Merritt has sent, and find them interesting,
although I know nothing about teletype. I am
thinking that it could be worthwhile to start
a Teletype Column in EEB,,...

==> ((Does anyone have any Australian techni-
cal publications to send to this chap (address
as above)? Mine get torn up to file the es-
sential bits, with the rest thrown away.-- Ed.))

STATE OF THE ART IN RADIO TELETYPE

((An interesting letter on this subject was
published in the Technical Correspondence page
of the August 1971 QST, by this same VEJAFJ as
above., It was titled "The RTTY Crystal Ball",
and appeared originally in expanded form in
the abovementioned CARTG Bulletin, May 1971,

((In it, Frank tells how the old Models 14, 1le,
and 19 have become obsoclete, with spare parts
becoming unavailable —- Yet these have been the
standbys for surplus equipment available to
amateurs. Further, the 5-character teletype code
is being replaced by the 8-level one, and machine
speed is going from the usual 60wpm to 100wpm or
more! All of this is going to require a con-
siderable exercise of engineering skills from

the amteur community; he continues:))

“These facts tell us with considerable ex-
actitude what the future holds for us in tele-
printer operations. 1In fact, it is possible now
to buy very exotic teleprinters on the surplus
market for a price that is directly compe-
titive with the 14, 15, and 19 models. Usually
these machines require overhaul, or at a mini-
mum, service. This, however, is the byword of
"our gang." RTTYers build. : ’

"In the next few years we can expect to be-
come much more familiar on the air with names
such as Kleinschmidt and Mite, 1In fact, each
upgrading of commercial equipment means an
eveptual upgrading of ham equipment when this
equipment has completed its touy of duty in com-
mercial service. It is (thus) true that the
release of newer equipment from commercial ser-
vice to amateur service will make our opera-
tions more involved...... The future holds the
promise of more intensely challengi equi nt
to work with, which is what it 12qa?g agguETf
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>==sy PUZZLE ~ -- RLG

FREE ONE YEAR SUB (OR RENEWAL) FOR THE FIRST
(Corrected for distance from Hobart) CORRECT
ANALYTICAL (NOT NUMERICAL) ANSWER. IN EVENT OF
A TIE, THE SIMPLEST ANSWER WINS ({(Mathemati-
cians like Barrie not eligible -- hi!)).

We know that I = E/R, and P = EI, and so
P = (E)2/R. So, where E. is total vol-

R] tage applied to these two resistors in
series, Py = P} + P,

(E1)2/R1 + (Ez)z/Rz

But E, = E; + E;, Ry = R; + Ry, So

P = (Ex)2/R, = (E; + E2)2/(R; + Rp),

whence,

Ry

2
2(E1Ep) 2 (E1)2 | (Ep)

(E1)2+(E,) 2 .
Ry + Ry Ry Rp

Rl +R2

FIRST satisfy yourself whether this is true, by

numerical substitution, and then attack it al-

gebraically. You may find yourself in for some

surprises in this apmrently simple problem.

Good luck! -—- P.S.: I told you all I know
was Ohm's Law. -- Leo,

{ (ANSWER IN DBECEMBER ISSUE BECAUSE OF UNUSUAL
LATENESS OF THIS SEPTEMBER ISSUE. But since
this is November you'd best be quck answering!))

P 9.$.9.0.6066 00600966009 05066666.00¢

WHY NOT TUBES?

({The following item reprinted from Radio-
Electronics, October 1970, by permission, because
it seems a fair summary of the position))

Letter to the Editor ((of R-E)):

I want to congratulate your magazine for
the challenging projects that are published in
its pages. But I notice that most of the elec-
tronics magazines publish only construction
articles based on solid-state components. I
agree that this type of project has its ad-
vantages over the tube-based ones, but I feel
that tubes are not yet out and that the reader
should have a chance to acquire some practical
background on the operation of tube equipment.

Also, many readers have various amounts of
tubes on hand and the surplus market is loaded
with inexpensive ones. So how about some ar-
ticles with vacuum tubes?

-- Ubaldo Orgnero, Calgary, Canada.

Reply by R-E Editor:

. We agree that tubes are not dead, but in
many instances there is little excuse for us-
ing them. The transistor is often easier and
less expensive to use, and always smaller, when
you use tubes you have a much more complex po-
wer supply associated with the circuitry too,

We will present articles using tubes when-
ever the use of tubes gives the reader a tan-
gible advantage; perhaps in high-frequency
applications or extremely high-power circuits,
otherwise we will continue to present projects
based on solid-state components.

Postscript by EEB Editor:

To these categories we might, however,
add a further portion. Reading of the recent
literature seems to indicate that for mixers,

beam deflection valves are even better than
dual-gate MOSFETs, and less critical.......
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—_— : lation Monitor, etc.
> LETTER: A Modula ’."‘,"‘

I thought you might be/interested in
that trick oscillator circuit; my major
interest in electronics has been in figur-
ing out ways of doing something I wanted
that appeared, at first glance, very dif-
ficult or impossible to achieve,

I had an amateur license, W2ZGU,
primarily to test my ideas in practice; I
have been far too busy recently to have
time to get on the air, and my license has
expired, But I can still have fun when I
have some free time, dreaming up "impos-
sible circuits”,

Consider this one: PROBLEM: -~ To
build a modulation-monitor for AM trans-
mitters which will give instant warning
of overmodulation when plugged in to any
transmitter, of any power, on any fre-
quency, with no need for any adjustment
when you go from a 5 watt beeper on 144
Megs to a kilowatt on 3.5 Megs,

I realise that straight, old-fas-
hioned AM modulation isn't popular these
days -- but that's what I was running then.
({It still sees good use on VHF and in
New Zealand -- Ed.)).

Now the Federal Authority doesn't
mind a bit if you go to 200% overmodula-
tion on the positive swing, but its the
negative modulation they care about.

So the question to be solved is:
"How can you detect 100% negative peaks
of modulation, have a signal flash tc warn
you, and not have to diddly-futz when you
change transmitters?", This comes down
to: "In what way are all transmitters, of
any power or frequency, alike when they
are overmodulating on negative peaks?
Answer: They're all turned off. Zero
power output. Nothing,

Then all we need is a zZero-output
detector!

Simple: One diode feeding signal to
the grid of a 6E5 cathode ray ("magic eye")
tube, with a small condenser to hold the
zero signal long enough for the eye to
see that the 6E5 “eye" has closed down.
You can make it sensitive enough to work
on a little S-watter, and it will work
just as well on a kilowatt-- because it
works only when there is no wattage,

The actual contraption involves a
coax T-coupler, with the 72Q antenna feed-
line running straight through -- and the
little diode hung on the T-branch. The
impedance of the diode circuit is so high
that the thing has no detectable effect on
the SWR of the feedline. But since you
may have a bad SWR hot-spot right where
the monitor happens to be plugged in, it

1s a good idea to use one of the vacuum-

-87-~

tube type diodes, small size, rated for

over a kilovolt (SWR voltages can peak up
unpleasantly high!). Since you're using

a 6E5, you'll have filament heating cur-
rent handy anyway -- small solid state
CRTubes aren't exactly handy to come by
yet !

Solving complex equations by sub-
stitution of 0, 1, or infinity for the
unknown is, to a mathematician, a "trivial
solution",., Multiplying by zero is mathe-
matically abhorrent., But in engineering,
multiplying by zero -- as in that monitor
--~ 1is useful and valid,

-- J. W, Campbell, Mountainside,
New Jersey, U.S.A.

Editor's Note:

Science Fiction is a type of escape
literature with relatively little charac-
terisation, but lots of plot. When it is
dgcod, it is inspiring, and when it is bad
it is horrid.

For about 35 years John Campbell has
guided and inspired this genre in its best
and worst nmoments, as Editor of "Astounding
Stories" and later of “Analog". I was
reading his authors and his stories at an
age when I ought to have been studying more
maths and history.

Maths now help me to make a living,
and history shows me that men hardly ever
learn by experience. But good Science
Fiction showed me that men can dream
Ccreatively; and events have given these
dreams some strange twists,

Dreamers of names von Braun and
Asimov have shown the world the stuff of
which dreams are made. Dreamers of names
Frost and Wyndham have drawn nightmares
from such dreams perverted from the les-
sons of history. Dreamers of names van
Vogt and Henderson have lifted us from
the nightmares of an insane world, to
show what can happen when men are brought
together from the depths of their lonli-
ness,

John Campbell guided much of this in
the days before rockets became a reality
and then a nightmare, and he wrote some
illuminating non-fiction essays, his
Editorials,

He has sent us a few more of his
ldeas on electronics, and a nice article
on an integrating flash photometer,
characteristically doing something 4if-
ficult with simple equipment. We shall
publish it in due course, ~

Now John Campbell is dead, and we
who knew him in the empathy of idea and
imagina;ion may grieve,

-~ RLG
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A CARRIER LEVEL AND MODULATION-INDICATING
METER -~ J, L, Reinartz, K6BJ

((Reproduced, courtesy Eitel-McCullough,
Inc., San Carlos, California.))

A most useful device in the radio shack
is a carrier level and modulation neter. ’

The circuit diagram below shows how
simply such a2 meter can be constructed. The
only item not readily found in the Ham Shack
is the 0-50pA meter ((although even these are
becoming available nowadays at moderate pri-
ces.))., If necessary, a 100 or even 200iA
meter can be substituted, a though this ar-
ticle assumes the use of a 50uA meter f£xr the
circuit constants shown,

If similar diodes are used for D-1 and
D-2, no trouble should be experienced in the
calibration of the device. These diodes should
be point-contact germanium types, e.g. 1N34,
1N38, or 1N52 ({(or OA200, computer board diodes

etc)). osc

Any change in/carrier output with mo-
dulation (a3 from an improperly regulated d.c.
supply) will cause undesirable “"carrier shift",
and can be indicated by this meter with the
switch 8-2 on "carrier® position,

To calibrate our meter for 100% modula—
tion you can adjust R for equal meter read-
ing with S-2 on “Carrier" and "Modulation"
positions when the transmitter is 100% (a2.m.)
modulated. An easy way to do without a cali-
bration oscilloscope etc, 1s to feed the
oscillator of the transmitter with raw {un-
filtered) d.c.; the two readings of S$-2 should
be equal under this condition, If they dif-
fer, adjust R until they are the same,

Our meter is rnow calibrated at the 100%
modulation level. when coupled to a normaily
filtered a.m. voice modulated tranamitter
hereafter, it is necessary only to read first
the carrier level (which can be adjusted to
Some convenient level by the strength of the
r.f. feed), and then to switch S-2 to indica-
te modulation level, and then talk into the
microphone., If the modulation indication
goes to the same reading as the carrier dig,
100% modulation can be obtained from your
transmitter.

((Some allowance should be made for meter
needle inertia, since it will not follow sharp
voice peaks., This can be estimated quite
closely by comparison with a CRO trace, or even

To R.F. R

Pickup - ~oCARRIER

(500K) g_,

0.001

MODULATI

100K
0 - 5
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oo )
K
e

D-1 and D-2 are point-contact germanium
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with Campbell's simple "Magic Eye" type moni-
tor, described elsewhere in this EEB -- EQ4d,))

As an additional refinement, the DPDT S-1
has been included, allowing you to measure
either positive or negative modulation peaks
by reversing polarity of diode, D-1,

(Normally a.m. is monitored by the nega-
tive peaks, but relative measurement of posi-
tive peak level gives a useful measure of the
effectiveness of various positive peak-~expan-
ding systems., The simplest of the latter in—
volves the classic diode clipper and output
filter on the modulator, but OM Reinartz has
developed a rather unusual one which we should
like to present here. But first we must test
it out, because there have been reports that
it is not as effective as claimed.

{{Anyone have a good idea how to modify
this useful device to work for Sideband? -=Ed.))

>> PFrom Technical Topics, C L,Ci R
o January 1971 comes a note
A of a very aimple a.m. over-
modulation indicator, using
the circuit shown here at
the left, from GIIKY.
the use of 2 switch and a -
shunt the meter also serves
as Power Amplifier anode
current indicator. Negative
modulaticn peaks make the
meter just lift off zero.

FOO0CO000000O0DONXXXX

SWOOP: -- Elise White (YF / KgONV)

{From Amateur Rad, News Service Bull. 5/71))

Hams, like Sir Chancleer, bragging about get-
ting the sun up, speculate on their prospec-
tive accomplishments of a national convention,
Oliympic Games and assorted glory, giving deals,
but spook {( whinge)} like a fowl over a common
everyday problem.

Don't misunderstand me, anybody bull headed
enough to get his or her brain pounded £full of
holes for the privilege of taking on a mike or
pounding a key can do anything individually or
collectively they set their minds to if they
get *I" and "mae" out of the road, and start
thinking and working "we®. ...

The hams have echoed with screams of pains,
laments, opinions and classifications pertain-
ing to car license call plates.

I have listened in awe as the complaints and
excuses rolled in, same volume, in noise and
number, after two called meeting with a com-
posite attendance of 33 out of 5,000,

The old saw, "Let George do it" is more than
evident, but I've found that as long as George
was in the box he couldn't and didn't do a
thing. Use a teaspoon in a gallon of water and
no results; a cup to a gallon and the dirt
flies. The principle is the same, the in-
gredients different.

Yes, yes, I's a fritter-brained blonde that
don't know come here. - With my inferior in-
telligence, I'm incapable of evaluating the
sitution, ((CONTINUVED ON P. 77 )) --
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SOME THOUGHTS ON DIGITAL VOLTMETER
DESIGN -~ C. Pitcher (VK3)

Tentative Specifications

1) Low cost, e.g. to use as few parts
as practical.

2) +0.0l1%"accuracy, or so.

3) Four figures, preferably with
over-range (e.g. this gives one range
of 19.999V, with 1lmV resolution.)

At the moment I am looking hard at the
Recirculating Remainder Encoder. This is
similar to an idea suggested by RLG en-
titled "Idea for DVM using zeners and
neon indicators."

Results so far: -

1) An accurate reference voltage from
1.000V to 10.000V, adjustable in steps of
1.000v, has been constructed. It meets
the first (and most important) specifica-
tion. The method of making it may have
wider applications. I have broken it up
into separate articles.

2) A readout I used on a counter has been
successfully adapted.

3) A comparator has been developed from
that on p. 325 of the G.E. Transistor Man-
ual (fig. 13.36) using a 2N2646 Unijunc-
tion Transistor, which seems to be suc-
cessful. But more testing will be re-
quired; I need a DVM to test it!

-89~

instrument will be stable enough. If not
I will either

a) Revise the specifications,

b) Try a different approach, or

c) Take up fishing. v
But the third alternative would follow
several years work ((Ah, a well-deserved
reward! -- RIG)).

The Recirculating-remainder Analogue-to-
Digital Encoder '

This is a fundamental part of the simplified
system envisioned, and is shown below. The
operation is rather involved, but I*ll give
it a go; there was a full explanation, as
used in the Fluke 8300A, in Radio-Electro-
nice some months ago.

Consider an input voltage between
1.000 and 9,999V applied to the input.
Suppose S1 and S2 are closed, and S3-S7
are open. The decade voltage ladder will
be at zero, so the output will be ten
times the input (Amplifier gain = 10).

The input to the voltage-sensitive
switch (or comparator) will be a voltage
between 10.00 and 99.99 (actually the
saturated output of the amplifier, which
must be >10V), and it will switch to the
high output state, enabling the Voltage
Controlled Oscillator; the positive
transition will not trigger the mono-
stable.

4) The amplifier will take some doing. It y 30
remains to be seen whether the complete
_/ [ ——
s7 S6
c
'Il3 VOLTAGE MONO -
' ~ a4 3{ CONTR. STABLE
ssA—I—{ SWITCH ’me'rIv.
PRy T
s3 S2 :
Ia 9 10 volt
LADDER REFERENCE
;ffl/ GENERATO
s “— | Gy G2 G3 G4
* f1?
RING BCD
COUNTER [€ COUNTER [€ CLOCK
S3 + 54 & G >
Sg + 5¢g,m» Q3
SR (s (=

- DIGITAL VOLTMETER
DESIGN, 9/71
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The V.C.0. will generate pulses,
which are fed into the Decade Divider.
This drives the Voltage Ladder, pro-
ducing a voltage at the inverting input
to the amplifier which increases in 1.000
volt steps, until it equals the first
digit of the input voltage. At this point
the output of the amplifier falls below
ten volts, and the comparator switches
to the low-output state, disabling the
vV.C.O.

At this point, the readout column
associated with the first digit will be
displaying its value, since it will be
gated on by the ring counter; this gating
is also responsible for closing S1 and S2.

Also, capacitor C) will be charged
to the difference between the voltage
from the decade voltage ladder, and the
input voltage, multiplied by ten.

The negative transition from the
comparator has also, meanwhile, triggered
the monostable. After its delay period,
the monostable switches back to its low
output state, triggering the ring coun-
ter. The ring counter (perhaps shift
register would be better) opens S} and
52, closes S3 and S4, and enables the next
readout column (x0.1).

At this point, the input to the
amplifier is the voltage stored on Ci.
as described above. The entire sequence
then repeats, with the remainder being
multiplied by ten and stored on C2 --—
hence the name "Recirculating Remainder".

Descent from the Clouds

Consider a numerical example:-
INPUT = 2,613 volts., STEPS:-
1) S)} and S2 closed; all others open.

2.613 - 2,000 (from Decade Ladder)= 0.613
0.613 x 10 = 6.13 (Stored on C3),
“2" displayed as Digit No. 1.

2) S3 and S4 closed; all others open.

6.13 - 6,000 (£frm Ladder) = 0.13
0.13 x 10 = 1,3 (Stored on C2),
"6" dsplayed as Digit No. 2.

3) S5 and S6 closed; all others open.

1.3 - 1.000 (from Ladder) = 0.3
0.3 x 10 = 3 (Stored on c3),
"1" displayed as Digit No. 3.

4) S7 closed; S1-S6 open.

3 - 3.000 (from Ladder) = O,
"3" displayed as digit No. 4.

((RAJR NOTE:

However, due to the uncertainty of
this last digit "3" which could be 2,999
for example, in which case the last digit

would register as a "2", the last digit
may include an incorrect round-off error,

The usual way to overcome this problem
is to process an extra digit and then cor-
rectly round off the previous digit, or
employ another Voltage Controlled Switch,
which in effect performs a +5 comparison
on the following remainder.

This, however, introduces further
complexity and higher cost, and anyway, if
you really want 0.0l1% reproducibility, you
will have to expect to pay out lots of very
real money.))

Result

The main advantage claimed for this
system, over other DVMs of comparable ac-
curacy, is that it uses very few parts, and
since the amplifier and comparator always
work over the same range of voltages, their
requirements are less stringent. This may
be true, but the main sources of error
introduced are:

1) Gain and offset of the amplifier must
be controlled accurately. 1In this case,
10 + 0.001V; input offset < 1mv.

2) The triggering level of the compara-
tor must be defined accurately. 1In this
case, 10V + 0,01V,

3) The charge stored on the capacitor must
be sufficient not to change appreciably due
to the input current of the amplifier, et
small enough not to load the output.*

4) The actual voltage to be measured is
only connected for a small portion of the
encoding cycle. ((Hence, average voltages
would be hard to evaluate in the case of
varying voltages or noise. -~ RAJR))

5) The design of the Ladder Generator would
be difficult, as each step would have to
have an accuracy of 1lmv.

I feel, however, that it is possible
to produce a workable result,

RAJR Note on the Block Diagram

This is not intended to be a construc-—
tional diagram. Many of the operational
lines are just that. In a working unit
one of these lines might be a loom consis-
ting of four wires of BCD (Binary Coded
Decimal) and a clock sync. system as well!

Author's Note:

I wish to express appreciation £
assistance by the Asst, Editor, Rod o

Reynolds, in working out v )
this design, nJ arious P0§nts of

- )
I.e,, Z2in of the x10 amplifier very high.
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COMMERCIAL VS, HOME-CONSTRUCTED ELECTRONIC EQUIPMENT -- J. Andersen (VK7ZFO)
((From Bulletin of the Tasmanian Division, W.I.A., Nov/Dec 1970, p. 2))

The primary fact to be remembered in the debate on commercial versus home
constructed gear is that the Amateur Licence is an experimental licence. In
granting the licence the Authority presumes the purpose to be:-

A, Educational: I.e., to instruct in the methods of construction and opera-
tion of radio together with the relevant theory.

B. Experimental: I.e., to advance the state of the art both in equipment

techniques and the knowledge of the process of signal propagation. Routine

or recreational use of frequencies is tolerated presumably on the grounds

that any activity will at least increase operating skill. It also means that

an amateur operator and his equipment will be available on request in times of
urgency. Historically it should be remembered that the great majority of ad-
vances in communication techniques has resulted from Amateur activities ((His- oA
torically, indeed! -- Ed.)).

In order to maintain our privileges, amateur activities must be relevant to
one of the criteria mentibned, and the level of activity must justify the fre-
quency space allotted. Here a few further facts of life are important:

1. The standard of signal radiated is now necessarily very high,
particularly on HF Bands.

2, Not everyone capable of passing the exams has the time, test equipment
or constructional dexterity to produce equipment of an acceptable standard.

3. The range of activities in the amateur service does not require con-
struction of equipment as a pre-requisite.

4. Emergency work is probably better undertaken using commercial gear
where the fact that the gear is well known in design simplifies servicing
and spare parts are more readily available.

Justifiable Uses of Commercial Gear

With these points in mind, some of the justifiable uses of commercial
gear can be readily seen:

1. Operating skill. All DX-working and the majority of regular operation -
can come under this heading,

2. Serious VHF, UHF and SHF work. There is no need for the HF link, the
main receiver, or basic signal generator to be home built. The time saved
on these can be used where it matters —- in antenna and receiver front-
end design and in research and operating.

3. Band Occupancy. Where time or travel or other circumstances precludes
construction, one can at least remain operational,

Drawbacks

There are two major drawbacks to commercial equipment. On HF there is the
tendency to use the bands only for recreational purposes. And on VHF there is a
flood of activity on certain channels only. )

Examination of Goals

. Amateur radio now covers an innumerable range of activities. The main thing
1s to be doing something worthwhile. Here the recent letter by David Tanner,
VKBAU in October Amateur Radioc (1970) is worth reading and taking to heart.

My own preference is for the tmditional approach of building something
oreself to accomplish what is difficult or has not been done before. But in
my view there is definitely a case for commercial equipment being readily
available and used. It is most desirable that there be a high level of home-
. buillt construction, but this is not essential for the ((Continued, P.92 ))
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-92- (COMMERCIAL VS HOMEBREW, from P._9) )

well being of amateur radio, providing it is realised that amateur licences are

a privilege and that every licence holder has an obligation to conduct his ac-
tivities to the advancement of one or more of the aims of the service.

RETROSPECTIVE COMMENT BY THE AUTHOR:

In reference to the EEB Editor's note about historicity of Amateur activities,
I would comment that the opening of the HF and VHF bands was not a bad start, but

sadly, history.

Since the above article was written, Novice licensing has become the "in"
issue., Reasoned discussion of this raises the whole question of the justifica-
tion of the Amateur Service, and this is implicit in the many discussions of the
subject which have appeared recently in Amateur Radio.

Is the Service providing a pool of trained operators for the armed forces?
-- the latter seem to be well supplied these days. Is it WICEN? Civil Defence
is considerably better than even 10 years ago. 1Is it circuit and equipment de-
sign? Commercial neddies have this pretty well taped.

In short, why are we all here (and I do not accept, "because we're not all
there"). Everything I've ever read in Amateur literature pussyfoots around this
question. We should be very sure of what we are about here, as upon the ans-

wer depends the solution to nearly all the problems facing the Amateur Service,
of which Novice licensing is but one.

How about an open forum on the subject?

T T T T T T

-- J.E.A,

EXPERIMENTER, OPERATOR, or CONSTRUCTOR 77

-- Tom Moore, VK7FM ((From QRM/VK7, Aug 1971;
truncated) ’

How many real experimenters are there in our
ranks? Very few in the final count, I guess,

A really hard look at we amateurs as a group
reveals an almost universal shortcoming.
of us have the"jargon" and can fluently dis-
cuss “this and that® using technical terms,
but closer examination reveals only a thin

I suggest there is a useful place for all three
types of Radio Amateur. Our qualification is
called the Amateur gggrators Certificate of
Proficiency, even though the regulations are
slanted towards Experimenters.

A good operator is a national asset, and being
a good operator is deceptively difficult. It
requires good procedure, articulate thinking,
and a lot of practice.

real foundation of electronic basic theory,

A S ————

Wonder Drug: A medicine which makes you

wonder whether you can afford to get sick
these days..... The woman who henpecks her
husband is liable to find him listening to
some other chick! (A/C 5/69

"0f course I know what a home is without
children; its quiet~..... Budget: A device
for making you WOrry about money before you
spend it..... Inflation: A raze in pay....
Gossip: A wordy cause. (A/C 5/69)
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and this avenue requires... a sound knowledge...

Most

veneer of real knowledge and a sad lack of the

without which it is extremely difficult to rea-
son or understand the "how and why" or circuitry.

(Thus both knowledge and operating skill are nec.)

I T . S
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OUR COVER

Its an ant of normal size, about to suffer in-
digestion., “Integrated circuits are made by
building up layer by layer, on a tiny chip of
silicon, minute equivalents of the individual
components and:- providing the interconnections
between them. A tiny Australian-made IC chip,
containing 32 transistors, 7 diodes and 30 re-
sistors is just a mouthful for an ant."

Reprinted, by permission, from "Discovering In-
tegrated Circuits" -~ an educational project
information. poster fram Philips Industries Ltd,

LETTER: Problems with the Leader LSG-11

Having attempted the FET conversion of
the Leader LSG-11 Signal Generator as des-
cribed in Amateur Radio, I have a problem
which I suspect other people have had also.

The modulator will not modulate correctly.
To me it appears to be intermodulating with
the audio signal. Unfortunately I didn't
check the output of the Sig. Gen. before modi-
fying it, so I don't know if it was the same.

If other readers are experiencing trouble
with the oscillator section I might suggest
they check out the wiring comparing with the
circuit diagram supplied. The way mine was
wired I am surprised it worked at all,

If anyone has struck this and found an
answer I would be pleased to hear about it.

-- R. L. Beckett, P.0O. Box 98,
Carnarvon, W.A. 6701.

(EQ. Note: Perhaps the item here below
may prove helpful?))

LETTER: State of the Art in Australia

While looking through sundry EEBs for
a quick audio amp circuit idea, I came across
the Letter in April '70 from "An Authority on
the State of the Art in America” on p. 63,
The Editorial Note said that the situation in
Australia is also becoming grim. I would agree
with this, but it can be fought, e.g. when
magazines such as EEB and individual groups in
" the WIA still encourage an atmosphere of build-
it-yourself, and learning in the process.

While prices for commercial equipment re-
main at an inflated level due to Customs Duty,
freight costs, etc, the average electronics-
oriented person will remain a home-builder or
surplus-modifier. Parts, whilst expensive
compared to the U.S, are still relatively easy
to obtain, and there is nothing more satis-
fying than switching on the home-brew device
(after considerable trouble-shooting, no
doubt!) and watching it work -- a product of
your own effort. Wwho said craftsmanship was
dead? ((EQ Note: American correspondents say
that American prices for components are not
recessarily lower than many advertised in EEB))

Touching on another subject, many readers
will have been interested in the article in.
Anateur Radio, March 1970 eon the FET-conversion
of the popular Signal Generator, Leader LSG 11;
1 have found that my LSG 11 is not wired as in
the circuit shown in AR. In fact the original
wiring was completely different. So, naturally

the r.f. oscillator is now running in a dif—‘/j
ferent system: ‘ .

and No
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Items in this area
are original
components,
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Acknowledgement to ZL1BEB in 'June 1969 AR -for
the circuit idea. The signal generator now runs
quite happily on the bench at the moment (sill
out of its box whilst the a.f. oscillator is -
worked over) .

Finally, I must take i8ssue with you on ICs.
Contrary to your belief I feel that the Fair-
child 900RTL series are priced at a rate in-
teresting to the experimenter, and give you
scape for dabbling in digital techniqués cheap-
ly. They can be used for all sorts of non-
digital purpcses, e.g. Geoff Cohen's (VK1ZVG)
FM discriminator, E.,A.'s FM detector (June !'70),
EEB's own multivibrator 100KH, calibrator.
Linear ICs are still a bit on the expensive
side, though, for most people.

EEB 1s still without equal in Australia.
Keep it informal, argumentative, and
miscellaneous.

-- D. Thomas, VK3ZVT, Mt. Waverley,
Vic.

THE PUBLISHING BUSINESS (etc) IN AMERICA (etc)

((Inspired from the "VE" Column in
Electron, November 1970))

1. QST Scarada 6. CQ backtracks

2. CQ 7. Ham Radio

3. 73 8. 73 backtracks

4. CQ goes elegant 9. HR economises format

5. 73 goes elegant 10, Popular electroniecs

. reorganises columns

11, Science and Electronics discontinues
amateur radio column. "

12, CQ retrenches further: "none of the amateur
radio magazines can be making a significant
profit.,” '

13, 73 starts a new magazine for novice, CB,

¢ etc, and pushes for a new no-licence at UHF.
~X 14. National Radio Corp., U.S.A. (HRO etc)

& goes bankrupt.

And on the Australian Scene, The Australian
Experimenter and Coryra have ceased publication,
while EEB has had to increase prices substan-
tially, and W.I.,A. membership fees have more
than doubled. Yet Electronics Australia has
brought out a new magazine for hobbyists, and
Electronics Today has just appeared in obvious
competition with E.A. What does it all mean?

Ld]—gT*_e -

Brandy Hair Tonic: Add one dessertspoon of
'salt, and four dessertspoons of good brandy.
Put into a bottle and shake for 5 minutes (the
bottle!). A sediment of salt will remain in
the bottom of the bottle, but it is quite
ready for use, and must not be shaken again.
Rub well into the roots of the hair twice a
week, and grey hair will be surely restored,
Will work only if the brandy is sufficiently
good.
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REVIEW: "Transistor Ignition Systems
Handbook" by Brice Ward (Foulsham-Sams,
1966) . British Price @1.13 (22/6)

—-- Reviewed by G. Johnson (VK7)*

This Handbook is suitable for any-
one requiring a basic knowledge of how
transistor ignition systems work, both
bipolar and condenser discharge types.

It is essentially an American book,
with an introduction to the "English® '
reader, regarding the position of ob-
taining components and making suitable
substitutions. It may well be of value
also to Scottish, Irish, Australian and
other non-English readers.

The book consists of eight chapters
and gives a good outline of the working
of the internal combustion engine itself
as well as coil design, switching cir-
cuits, energy storage, etc.

There is a chapter on practical tra-
nsistor control systems, giving several
commercial circuits, with component val-
ues. Capacitor-discharge types are also
mentioned, with the theory of operation
and several practical circuits. Details
of installation are shown pictorially for
all systems, complete with troubleshooting
guides,

The amount of detail of commercial
gear included suggests that the book is
directed primarily at the Automotive Ser-—
vice Technician. But there is also suf-
ficient detail given for some complete
designs, to enable Aust/NZ constructors to
duplicate their own. On the other hand,
the briefness of detail given would not
encourage a beginner who had no construc-
tional experience.

In any event, the book is of value at
all levels because of the wealth of in-
formation it contains on circuit funga-
mentals in the first half of the text, and
is recommended to all experimenters in-
terested in this subject.

Ed. Note: The book may be ordered direct-
ly from England at a substantial finan-
cial saving by sending a draft for about
Z1.25 to Blackwells Ltd, Broad St.,
Oxford, England, U.K. This applies as
well to all other books published in the
U.K., and Blackwells maintains quite a
good stock of material on the shelves.
The one difficulty with direct ordering
is that Australian Banks have now raised
charges for drafts rather steeply!

* This item is for EEB readers who have
indicated a need for coverage of funda-
mentals; see also 1970 EEB p. 114 £f, and
Electronics Aust. series of late 1969 or
So. Soon: "CD Ignition Squaretable" here.
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SWOOP —-- Elise White

((From Amateur Radio News Service
Bulletin, March 1971, p. 9

I had a couple of calls to make and after
dialing the number I got some gentleman
dictating a bunch of legal jazz. I broke
the connection and I got into a discus-
sion of the local PTA ((= Parents and Friends)
meeting. The third dialing connected me
with a pair of youngsters who blew their
minds over a local rock group. Joe White
wasn't in sight so I demanded to know what
in the Sam Hill he'd done to the phone and
if by chance he was on the air and had
the patch in the line.

He came wandering out of the bedroom lo-
oking confused and wanted to know what I
was talking about. He hadn't been on the
air but asleep. He hadn't fiddlefaddled
with the phone and I must have flipped my
marble or else I couldn't dial properly.

Not only was the phone (derangeé) but (I
had gone out of my mind) and my dialing
finger goofed.

I gave him the phone and told him to dial.
Very slowly and methodically he dialed
the number, a smug look on his face. Guess
what! He got a mother with a squalling
baby talking to a doctor. Junior had
just fallen and bumped his head and she
was sure he had a concussion,

I thoroughly dislike inanimate objects
that perversely decide at inconvenient
times that they won't work, go, or are
tired and want to rest. Joe gave me one
of those, you-did-this-on-purpose looks,
and muttered he better have lunch pretty
soon or he'd be late to work.

I'll grant you I accused him unjustly

but the telephone had that hollow sound
like when he gets into the telephone. How
was I to know that he wasn't. I guess
I'll be forgiven some day.

CLLLLLLLLLLD D550

Fiddle-dee-dee

Oh fiddle-dee-fuss :

Make what you will or you want of us

We talk about theory and recipies too

And talk about books that we think will do
And if such 'lectronics be not right for thee
G0 read the good straight stuff in IEEE.

Unique Weed Killer:

Boil three whole eggs in a quart of water for
15 minutes; ensure that the eggs are brought gra-
dually to temperature so that the shells do not
crack, When the eggs have been boiled, discard
them, and apply the water to the weeds. 1Is said
to work wonders,

For large amounts of week-killer the commer-
cial stuff is cheaper than eggs. But beware of
those 'hormone' preparations; unless they are used
properly they just encourage the weeds to grow!-
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STATE OF THE RECEIVING ART -- III
-- Homodynes, Synchrodynes (briefly),

"A little learning is a dangerous thing,

Drink deeply or taste not the Pierian Spring

vhere shallow draughts do but
~intoxicate the brain,
Whilst drinking largely sobers us again,®

-- Alex., Pope (Essays)
((The same Author was also responsiple for
something about Fools Rushing in.....

but we'll let that pass.))

In Part II of this series (April 1971) we
examined some fundamental definitions of
mixing and detection in an attempt to
carify nomenclature in this field. From
some response we have had, this has been
a mixed success,.

We summarise a few main points here, and
amplify and clarify them as appropriate?
We include the main arguments for and
against Direct Conversion, and we prepare
the way for a better discussion of "true®
synchrodyne detection. We shall also be
discussing some letters we have received
on these subjects, and eventually present
a number of relevant References.

1) PRODUCT MIXING (fig. 2)

This is just an "ordinary" mixer, as
you would use for First Detector or Pro-
duct Detector in any receiver. Consists
of mixer, local oscillator, and suitable
output filter, The other name for Product
Mixer is "Product Detector", same beast,
because the audio signal it produces
(after suitable filtering) is a result of
the products of freguencies fed into it,

2) DIRECT CONVERSION (figs 5 or 3a)
2A)) Output is at a,f,,

_ and input is at signal frequency, us-
ually at the front end of the receiver.
Selectivity is obtained by a.f. filtering
and no i.f, is "needed". It can involve
simple product mixing as in fig. 5, or

-synchronous product mixing as in fig. 3a.
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-- RLG/RAJR et al

fa
f. x££, PRODUCT firés
SIS e [Fr vRO FILIER
DSBSC) f.tfs ~Fa iﬂtffﬁ
fa ouT
0SC

Fig. 2: Simple Product Mixer (fg5 = sideband frqi

Here the signal and oscillator frequen-
cies are multiplied and mixed together —-- there-
fore “product®. In this mixture are the ori-
ginal frequencies and a host of others.

PRODUCT A F. a,m,
_—
MIXER-1 FILTER A.F.

o -
90 LT —Mowes ‘T all coma gur
PHASE mghr A awm. see Refé.
SHIFT
?_ PHASE-LOCKED LOOP!3
SIG ! -
! N« 1
| S MODULATOR [€H 5] |
: o0 |y
! tie E
I LOW PASS ,
b FILTER :
! _ |PRODUCT !
i 2 |MIXER-2 — b e
4 A.F., 5 M.
| FILTER ——""‘f“' A.F.

Fi1g. 3a: SYNCHRONOUS DETECTION; for Carrier
signals only. For a.m., the signal goes to
Product Mixer-1 to be detected, and it goes

to Product Mixer-2 to keep the oscillator
locked in phase with it. This is accompl ished

by the notorious Phase-locked Loop, shown in
the dotted area.

4

i
More about the latter under "Synchronous A
Detection", below, SIG, - pﬁgggg,r > SEI:E(.:T. :
L4

IN COMMON USAGE, "Direct Conversion" (fq + £5) /7 (fress = £o. FILTER
usually refers to the system of fig. 5, and f, fx, %s, and all !
using a Local Oscillator not necessarily (fx > £5) £, combinations,but *s !
locked to the signal. This can also be qost 2°t:2<1ii’é |
called "Homodyne" (Ref. 2). | OSCILLATOR bdth at audioS ) A.F.

2B) ) Advantages of Direct Conversion

In contrast with the‘superheterodyne Fig, 5: Direct Conversion with simple Product

which provides most of its gain at i.f, Detector. Selectivity depends on suitable sharp

(etc) , the (Homodyne or Synchrodyne) Di- A.F..filter..(nge, fg is the desired signal
rect Converter gets its signal gain from carrier, f; is its sideband, and £y is an ad-

; - . . _ jacent interfering carrier to be filtered out
, high a.f. amplification. Similarly, se by the A.F. selectivity filter(s))
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lectivity is governed by bandwidth of the
a.f. rather than i.f. filters.

The principal advantage of the Direct
Converter, "DC" (I'll use "d.c." when I
mean direct current) is the simplicity
with which it achieves remarkably good
sensitivity and selectivity. As Ed Noll
puts it (Ref 16d), "Solid-state direct
conversion is encouraging receiver con-
struction; simplicity, low cost and good
performance are its virtues,...." *

2C)) The Uses of Linearity

"Proper" mixing is indeed nonlinear mix-
ing: The local Oscillator beats with the signal
and the simple product frequency is the de-
sired output,

This mixing occurs within the valve (or
FET etc). If the mixing occurs at the grid
{gate, etc), the grid has no way of telling
the difference between the L.O. signal and any
interfering signal -- so it mixes the lot!

In "proper® mixing you can Separate de-
sired from undesired signals, because they are
mixed separately with the L,0. and not with
each other,

When crossmod occurs, the desired weak
signal is in fact mixed with an undesired
strong one at the grid, so that they cannot be
separated by ANY output filtering. 1Its ob-
viously important to know when this is hap-
pening (Ref, 10).

The grid is supposed to pass the two sig-
nals LINBARLY, but to mix each one independently
with the oscillator NONLINEARLY. This allows
the signals to be separated by subsequent
€iltering. There are various ways to do
this mixing most effectively, e.g. *"balanced
modulators" (10, 12, 13, l6ae, 26, 30, 31)

This subject was alsoc dircussed in the
Receiver Front-End Series in 1968 EEB, but for
the first time I (RLG) am beginning to under-
stand how a mixer needs to be both linear and
nonlinear at certain times; Rod says that no
“single port" device can do the former very
well -- which is why a dual-gate FET is bet-
ter at it than a single-gate one.

A mixer with high linearity will handle
comfortably a wide range of signal input le-
vels., This is called “wide dynamic range".
For a given dynamic range, a low general input
level will give less X-Mod than a high input;
thats why antenna attenuators are used; but
they then require more i.f. or a.f. gain,

Why, then, do we want highly linear mix-
ers? To maintain a good S/N ratio. If you
attenuate the strong signal to avoid X-Mod,
you'll lose the weak signal in the valve (or
FET) noise.

* This excellent article in the Nov 71

Ham Radio does a goodq job on theory and
practice of DC, but I am rather embar-
rassed by Ed crediting me with the know-
ledge which comes principally from Rod
Reynolds, Dick Ferris, and a little rea-
ding. I'm just the Scrivener! -- Leo,.

(DIRECT CONVERSION)
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Thus there must be a compromise between
sensitivity (re S/N) and linearity (e.g. X-
Mod tendency). This is illustrated by the
chart at the bottom of this page.

The Chart is fairly self-explanatory, but
we'll still explain it,

((1)) The nasty mixer needs PMG to over-
come its internal noise, but this increases the
tendency to overload, ecce X-Mod. But this X-
Mod can be reduced by better Pre-mixer select.

((2)) The triode or sharp cut-off pentode
mixer is often hailed as a godsend, with a
Noise Resistance some 100 times lower than a
pentagrid converter: "its amazing how quitthe
receiver becomes, the signals just pour through"
-~ and indeed they do, and all together.

If ydu Plug that 6J6 into a socket
preceeded by an RF Stage (or two), cross-mod
becomes certain. If you remove the TRF Stage

vou'll worsen r.f,. selectivity, so increasing
X-Mod. The only answer is to keep the r.f,
stage while decreasing its gain -- but doing

this by more bias increases noise; properly
you should decrease coupling, adjust impedance
matching to suit the 6J6, etc —- but this is
far removed from a simple “"plug-in jobbie"!

((3)) Now when we install a Beam Defec-
tion valve or a properly biased and matched
MOSYET, we now get nice low noise without the
RF stage, and better linearity AND a lower A»9¥

e R I L oo L o S S o s e e e e e Em———— - ———
_.—__—___—___._._._.—..__—_—_-.._...__——_—_—_—_—_-———‘—_

W.S. S.S.
MIXER IYPICAL FAMILY PMGC S/N XMOD NOTE
Nasty 6BE6, Noisy,
Pentagrid 6SA7 Nonlin. NO  _- + (1))
YES + +
Cathode 6J6 Quiet, NO + + ({2}
Coupled (Re: 8,27, Sharp YES + ++
9
Beam 7360, Quiet, NO + -- ((3))
Deflection 6BJ6 Linear YES
DUAL gate 3N141, Quiet, NO + -
MOSFET 40673 Linearish YES + +
BIPOLAR  2N2996 Noisish, NO % + ((4))
Transis. etc! Nonlinear YES + ++
HEADINGS:

PMG = Pre-Mixer Gain. We didn't say "RF sStage®
because an RF needn’t have gain. One impor-
tant use for a Tuned RF Stage is to increase
selectivity; see RAJR Addendum for details,
Without appreciable gain, a tuned RF stage can
thus reduce X-Mod by tuning out adjacent QRM.
But for a given selectivity ahead of the mixer,
X-Mod is worsened by RF gain. Everything in
Receiver Design is a compromise ((and a head-
ache -- RLG)).

W.S. S/N = Signal to noise ratio for a weak
signal. This may not be the same S/N as for a
strong signal, but we assume that for amateurs
the W.S. is the one of interest ((For tele-
communications, the strong one is best --BAJR))

S.S. XMOD = Stroﬁg signal modulation of the

weak signal. These comparisons apply only for

the same pre-mixer selectivity, for reasons

mentioned under "PMG", Better r.f. selec-
tivity will, of course, reduce X-Mod.
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input signal. The bigger is that input signal
the worse strain you'll be placing on the
linearity (Ref, 24).

({(4)) A bipolar or any single-input device
won't distort too badly if you don't feed too
much signal into it -- thats why those triode
mixers do work. But if you are using one, is
that chap across the street overmodulating, or
is it happening in your own receiver: Better
be certain before you pick a fight.

Now, the high linearity is attained best if
the mixer is "balanced (10, 12, 13, 16aeg), but
if the valve (etc) is good you can get away
without it (Ref 24a, 28 - 31).

Alternatively, Hot Carrier Diodes (13)
may be used, or a gual gate MOSFET for good
linearity. Ref. 21 claims that this semi-
conductor can be made "equal in all respects
to the best that can be had with vacuum tubes®
but Ref 24a quotes facts and figures to show
that this is not so. The beam deflection
valve will handle some five to ten times more
input voltage for a given distortion; but
FETs are fine if the signals are not too
strong. The next best thing to beam deflection
appears to be use of FET + H.C. Diodes (134).

All right, now a Linear Mixer is good,
-wherever it is used, and now you can understand
why there is no special magic in DIRECT CONVER-
SION: it is the high linearity of the mixer
which reduces Crossmodulation in a DC, and that
nixer merely happens to be located at the Front
End. The linearity also makes audio filtering
more practical (c.f. 24a, 28, 31).)

NOW simply translate all of the above
ideas from the First Converter of a su-
perhet to that of a Direct Conversion Rx,
and you have just the same situation. The
only difference is that output is at a.f.
rather than at i.f,

But if you use a noisy mixer, you'll
get low sensitivity. Use a nonlinear
mixer and you'll get nasty crosstalk from
any really strong signal. Use the con-
ventional r.f. stage, and have a good
chance of making the crossmod even worse
(c.f. Refs 10, 21). I mention this only
pec?g?e someone has actually suggested
it .

- 2D)) Some Other Uses for Direct Conv.

Thus it may be seen that the benefits
of DC arise principally from the use of
- better components and low-level signal
processing, rather than from the fact of
early detection.

It is the low noise and high linearity
of the mixer which allows elimination of
the r.f. stage, while retaining good S/N
and immunity from crosstalk.

And it is the a.f. stages which pro-

(DIRECT CONVERSION)
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vide the gain formerly furnished at i.f.,
but the requirement still remains for low
amplifier noise and for good selectivity

filters.

The obvious question arises: If this
can all be done with a well-designed Di-
rect Converter, and if the same princi-
ples apply, then why not with a well-
designed Superhet? It can indeed, and to
excellent advantage -- as we shall dis-
cuss later,

The simple "Homodyne" (non-synchro-
nous) form of DC has acquired much popu-
larity because it proves a simple way to
receive SSB-suppressed-carrier (or CW)
signals. It has received a substantial
amount of attention in the past two years,
principally in ST (18-20, 22), Ham Ra-
dio (14, 16d), Radio Communication (pre-
tty solidly throughout 1969-1971), etc
(9, 11, etc).

Let us consider a few which seem
particularly worth mentioning:

((1)) Doug DeMaw, W1CER, has been pub-

lishing a lot of good material on receiver

design in general, and DC systems in par-
ticular (18, 21b, 22) in QST from 1969 to
the present; indeed the whole subject of
DC was brought to the attention of the
amateur community in the 1968 article in
QST, November, "Direct Conversion, a
Neglected Technique", What a hornet's
nest they stirred up!

An interesting variation on the
theme was described in Ref, 22 with a
Direct Conversion Converter: A DC (i.e.,
product mixer) detector modulates the
bias on a crystal oscillator, amplitude-
modulating it, and allowing it to drive
an ordinary automobile radio as i.f.; the
latter provides no selectivity. It does
seem an elaborate way to get a lot of

a.f. gain, but it is simple if you already

have a radio available -- this matter of
"simplicity" can be stretched.....?

An interesting idea is brought up:
a super-regenerative detector is simply a
Direct Conversion detector, of antique
vintage! But in my experience, without
an r.f. amplifier its broad as a barn —-
and it radiates; some Ham Radio articles
last year or so showed how to reduce the
radiation by diode damp ing, but the super
regen is still broad, and I'm surprised
to see it appear in QsT nowadays,

((2)) The same W1CER has been presi-
ding over a series of articles beginning

with May 1969 to Sept 1970 in QST, fea-

turing DC receiver design coupled with

high quality QRP transmitter design (18,

20). QST seems to have been the leader
in good design; look up the back issues

5

C A e




EEB/ Nov 1971

of QST in any big library; if your 1i-
brary doesn't have it, it can be obtained
anywvhere in Australia on interlibrary
loan (and likely similar in N.Z.).

((3)) EQ Noll, W3FQJ, has been giving
DC and Phase-focked Loops a thorough
basic and applied going-over in Ham
Radio (Ref. 16) in recent months, and
Probably continuing. This is also a
MUST item for anyone interested in this
subject. If you don't subscribe to HR
you ought to -- considering the remar-
kably low subs rate we can still (?)
obtain through EEB.

((4)) various current items of more
or less conventional nature have appeared
‘e.g., in Break-In (9), cQ (11), QST (20),
and in Ham Radio (14), not to mention
the general coverage afforded such mat-
ters by G3VA (Ref, 24b).

((5)) "Resurrecting a Granddaddy" (Re
25) presents the simplest possible DC:
A Crystal Set! But as we mentioned on
P. 34, for the modern understanding of
DC we must use a heterodyne process,
which rules out the envelope detector,

On the other hand, one must admit
that this is an odd one: This crystal
consists of a Zincite (Zn0) crystal with
a stell wire catswhisker -- and the au-
thor claims that it regenerates and
amplifies! ({No! -- RAJR)) ({Oh? Itas
suppoded in a Letter in QST, Sept.

1971, p. 49 -- RLG)). So it could in-
deed qualify as a DC, I suppose. But

I don't see how it could possibly work.
Anyone know? ((It can't without a source
of external power! —- RAJR)).

((6)) Various references have been sup-

plied by readers, to relevant articles
in Wireless World which it seems pub-
lishes a lot of sophisticated informa-
tion. I don't have this first-hand;
WW is one of the few magazines I don't
receive; one has to draw the line some-
where,

That information from readers will
be presented here, but a little later.

3) SYNCHRONOUS DETECTION
(E.g., fig. 3a, herewith improved a bit)

3A)) The System . ’

At the risk of repeating ourselves,
and for the sake of the readers who have
expressed bewilderment on this subject,
ve maintain that S.D. does and mut syn-
chronise the local oscillator with the re
ceived signal -- whether or not its car-
rier is transmitted! This is done easily

with AM or FM, while DsSB requires a bit
more circuitry to regenerate the (non-
transmitted) carrier from the sidebands!

R R ———————

(DIRECT CONVERSION)
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(Ref. 28, p. 88; details Ref. 31).

In fig. 3a, the d.c, portion of the
output of PM-2 is selected by the Low-
pass Filter, and this voltage forces the
Voltage Controlled Oscillator (i.e., the
"Reactance Modulator® + "“Osc") to lock
with the signal. The a.c., portion of the
output of PM-2 is selected by the a.f.
filter and gives demodulated FM directly.

For AM, PM-1 is necessary, and gives
demodulated audio directly when signal
is mixed with the output from the VCO.
The phase-shifter is necessary to make
everything ccme out right, and the a.f.
filter filters out both d.c. and r.f.,
leaving only lovely audio.

Again, it is important to realise
that such use of Synchrony is Synchron-
ous Detection, whether its input is at
i1.f. (e.g., Refs 15, 27-31) or at r.f.
(viz., so-called conventional Direct
Conversion) .

When Synch. Detection occurs at the
Front End of the Rx, you can call it
"Synchrodyne", a form of DC. When De-
tection is non-synchronous you can call
it "Homodyne". Both use product mixing.

Thus, if the local oscillator has
no cbvious feedback control of frequency,
it is properly Homodyne, not Synchrodyne.
If an article doesn't say, you can usu-
ally assume "Direct Conversion" means
"Homodyne", with no oscillator synch.¥

IS S G A Y O G T Dt ——— S T T —— -

We're definitely running out of room
for this subject for this issue. Next
time: Another Introduction to some real
meanings of the Phase-Locked Loop (fig.
3a within the dotted lines), a word about
"Exalted Carrier Reception", which does
happen to be relevant; and a summary of
Homodyne DC with a brief comparison with
superheterodyne technology. And in the
subsequent issue, some surprising conse-
quences of a good use for the PLL. After
that, a survey of good Superhet Receiver
Technology -- if I have the strength!

We should like here to express much
appreciation for quite a lot of useful

information supplied by Jim, W1DTY, usually

arriving in time to require extensive re-
vision just as we were going to press!

* But note that.a local oscillator may
pull to lock in with an aM (or incom-
pletely suppressed SB) signal, and
therefore synchonises even though no
obvious loop is involved. Thus, synch.
with no obvious cause -- RAJR,
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RAJR ADDENDUM TO DIRECT CONVERSION ARTICLE:
THE USES OF TUNED R,F, STAGES

Classically an R.F. stage has had two
principal functions: To improve S/N at the mixer,
and to improve signal selectivity.

As our knowledge and requirements become
more exacting, we are able to design mixers
which are more sensitive and more linear, and
to obtain good selectivity at high i.f. (so
avoiding images). It would appear that the
R.F. stage has become unnecessary.

Yet no mixer is so linear that it will
take unlimited abuse from interference be un-
wanted adjacent signals ("QRM"), and semi-
conductors are particularly offensive in this
regard.

- A given number of variable tuned circuits
will give substantially more selectivity when
separated by R.F. Stages. Thus, a TRF stage
having no net gain will reduce X-Mod in the
mixer -- assuming no X-Mod in the R.F, Amp-
lifier (and that is another story indeed).

The gain of an R.F. stage can be reduced
by variable coupling (phasing -- not merely
separating the coils), or (more conveniently)
by input attenuators. But NOT by bias applied
to grid(s). The latter increases noise.

Yes, the ordinary "RF Gain" control in-
troduces noise. That's one reason why you
run it "wide open" for weak signals. That
this leads to crossmodulation in mixer or
I.F. stages, motivates us to use more linear
amplifiers. That a "wide open" r.f, gain
control lead to unpleasant effects on a.m.
from adjacent s.s.b.s.c. signals, impelled
the use of product detectors at the end of
the i.f. stages. Ordinary "BFOs"” just could
not put out enough carrier (Refs 29-31).

In conclusion, the TunedIR.F. stage will
. generally reduce X-Mod if an input attentuator
(say) is adjusted to produce the same mixer in-
put (assuming no R.F. Stage X-Mod). This is a
consequence of improved filtering of unwanted
signals by the R.F. Amp circuitry, compared to
the use of the same number of tuned circuits
without the R.F. Amp.

'The use of an R.F. stage is thus seen to
be an advantage, if properly used, and its pre-
sent disappearance from the fxnt ends of recei-
vers is mostly a matter of convenience, princi-
pally to Industry.

Why?

a) We no longer need the gain to overcome
mixer noise,

b) Mixer sensitivity is now comparable with
galactic noise. Why go further? :

c) R.F. stages cost money, ;

d) New-design mixers have sufficient dynamic
range (as defined above) to be much better
than the older circuits (though they are NOT
perfect, )

Therefore there is apparently no need for the
R.F, Amp. But one day (c. 2000AD??) when 3kc
(or less) spacing throughout the HF bands is
law, we might need R.F. Stages in order to pick
up any weak signals. The direction of the de-
sign of such sophisticated TRF's is a very in-
teresting one -~ but that's another story....

(DIRECT CONVERSION, etc.)
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D CONVERSION REFERENCE LIST —-- with comments
-- Continued from the April one, p. 41.(RLG)

This item is presented as a Labour of Love for
those souls who appreciate such things, and with
apologies for those who regard them as a waste
of good space.

77

There are several references we have not inclu-
ded, either because there has to be a limit, or ™
because they are more relevant to the discussion?
of PLLs, to come. Some relevant material on that=>
has appeared in the famous "Deltahet" series”in

Electronics Australia, available from the usual &

sources (or Box 2728 GPO Sydney 2001, for 3).

Application notes on PLLs and related subjects
are also freely available from Signetics and
from Motorola -- if you live in America. Here, &
try writing on good Letterhead to Technico Div #
of Pye (e.g. in Melbourne) for Signetics infor-
mation (and ICs); and to Motorola, Sydney if

you are big enough to get a reply.

8) Amateur Radio, May 1968: "Improving the sig-
nal-to-noise ratio of receivers (that incor-
porate the use of 6BE6 mixers" by J. Jones,
VK2ZET/2, p. 12. -- Uses cathode coupled 6J6
with ENR = 2K compared to 250K of the 6BE6!
Also covered in Refs 27, 29, etc etc.

9)a) Break-In, May 1971: "An Experimental Direct
Conversion Receiver" by F. Johnson, ZL2AMJ --
With an MPF102 in front end, module osc and af;
similar to Ref 14 here. Contains a pretty good
REFERENCE LIST on this subject, mostly refer-
ring to QST and to Radio Communications.

b)The Milliwatt, Aug. 1970: "A simple Direct
Conversion Receiver for 7Mc" by V. S. Buccicone
WO9IIL, -~ Uses Balanced Mixer and if you re-
place those horrid 1N34As by 1N23s or (pre-
ferably!) by Hot carrier diodes (Ref. 13 here)
this will probably be a nice design.

10a) CQ, Jan and Feb 1970: “Receiver Signal
Handling Capabilities" by W.M. Scherer, W2AEF--
What causes strong-signal overload, crossmod,
and how to measure it. FB. See also several
other good receiver articles in 1970 CQ's.

b) Aug 1971: *Analytical approach to mixer
spurious evaluation®" by J. Perolc, PY1PElC.--
More of same, mathematical treatment.

-11) €Q, May 1971: "what to do with an old con-

verter" by R.E, Baird, W7CSD, -~ Run it into a
Direct Converter to get rapid output. Has the
advantage that the converter front-end gets rid .
of audio images.

12) Ham Radio, March 1968: "Double Balanced
Mixers" by J. Fisk, W1DTY, -- A thorough and
practical treatment of IC Ring Modulators. They
congist of input and output transformers and the
usual diode ring, all potted. Can be applied

to sideband generation, converters, detectors,
modulators, or spectrum generators. This was the
first issue of the magazine so may be unavailable
from HR, but so many copies of that isshave been
given out you're sure to f£ind someone with one
loose (or see the library). Maybe this issue
will be included in HR's someday-anthology??2?

CQ and 73 have had several anthologies, arid so
why not HR too (and EEB!). See also Ref. 26 here

13)a) Ham Radio, Oct 1969: "Hot-Carrier Diode
Converter for 2 Meters" by G. Van der Haagen, _
K8CJU,-- How and why these improved point-contact

ANS/Stori e
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diodes make better mixers; c.f. Ref 28 here.
NOTE: A new relatively inexpensive line is
made by Hewlett-Packard, and is available in
Australia; see EEB Advertisement page.

13b) HR, Oct. 1969: “A practical discussion of
broduct detector operation, including a new =~
high performance product detector using hot-
carrier diodes" ((Wot a title!)) by M. Gold-
stein, VE3GFN. (See also Ref. 2 or 28, p.80)

13c) HR, Oct. 1969: “"Hot-carrier diode noise
blanker" by R. W, Campbell, W4KAE. —-- The use
of these very linear, low threshold, low noise
diodes in a Noise Blanker which Blanks with-
out crossmodulating -- a nasty problem not
commonly lentioned by authors of Noise Blan-
ker designs. It even improves the S/N.

-~ See also: IC Noise Blanker in HR 5/69.
-— And: A fairly nice valve equivalent in
23, 4/70, or Electr, Aust. 8/69.

13d) Radio Communication, Jan 1970, pP. 25,
"Technical Topics" by Pat Hawker, G3VA,

This sums up the situation of the use of hot
carrier diodes, In a rather interesting re-

view of a Marconi high performance receiver,
G3VA in TT of Feb 1970 suggests that "If you
are going to use semiconductors in the front end
of a receiver rather than, for instance, a beam
deflection tube, then (the combination of FET
linear amplifier and hot-carrier diode bridge
mixer) is probably the most linear system so
far, unless you are prepared to tackle the
complications of the paramp up-converter"
(which is described in Ref 28 here). The Mar-
coni design allows reception of a 100pv sig-
nal without excessive crossmod from a 180mV
signal 15kc away -- and this without use of an
antenna attenuator,

14) Ham Radio, Oct. 1970: "The Sideband Mini-
tuner” by R. Littlefield, K1BQT/6. —- A DC
Receiver, simple HEP 802 common gate mixer,
audio module,

15) Ham Radio, Sept 1971: "Multimode I.F.
System", by R. Factor, WA2IKL, -- Another
lovely application of the Signetics NES560 PLL
(for others see Refs 5, 6), allowing it to be
used at output of the i.f. stages. Of course
this allows the advantage of mechanical filter
selectivity, giving far better shape factor
than a typical simple audio filter used at

the output of direct conversion systems, Gives
superior detection of AM, FM, and SSB; with an
improved audio compressor as AGC thrown in.
Uses IC for Bal Mod Detector and IC for compres-
sor (but you could build the latter easily
from the usual lamp + LDR)., This article also
gives a note on the availability of the various
ICs, which can be useful to us as well --
though for different reasons.

~% Signetics PLL ICs can be obtained from the
Technico Division of Pye Industries P/L in
Australia at prices actually comparable to
American (plus tax of course). It can be a
lot, but you get a lot of IC in a PLL!

\oLate news: These have been reduced To abouT $1a,
16a) Ham Radio, Aug 1971: "Integrated Circuits"
by Ed Noll, W3FQJ. -~ Being quite a compendium
of state-of-art information on the latest
practical balanced modulators, demodulators,
and processors. Also a bit of his usual good
oil on antennas -- hmmm, trying to do a G3VA?
See also 16e, below.

b) Sept 1971: "Phase Locked Loops"
by W3FQJ, ~-- Simple theory and practice, and

! Amatevr Rodio
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notes on a new 75w transistor for Class B lin,
An excellent Reference LIST in included on these
subjects, including some items to be ment. here.

Note that this is the same Ed Noll who pro-
duced the worthwhile series of books published
by Sams, e.g., FET Principles and Practice (Re-
viewed in HR on 2/69, p. 71), QRP Solid State
Projects (Reviewed recently in EEB etc), and
several books on antennas ( Reviewed in EEB ).

16c) HR, Oct 1971: "Experiments with Phase-
Locked Loops" by same author, -- Just that.
Want to play with them? Read this.

d) Nov 1971: "Direct Conversion Recei-
vers", same author. -- Good general prac-
tical summary. Includes Homodynes, product de-~
tectors of various sorts, but no PLLs (for that
see 16b,c, etc). A very good additional REFER-
ENCE LIST includes a variety of items from re-
cent Radio Communications, QST, and -- EEB!

e) Sept 1970: "An Integrated-circuit Ba-
lanced Modulator" by KBQWR, -- Describes the
Motorola MC1596G used as a balanced modulator,
a.m, modulator, a.m,., detector, product detec-
tor, mixer, or frequency doubler. Consists of
a dual differential amplifier.. Seve ral prac-
tical circuits are shown, and a bleck showing a
receiver with no i.f, gain but sensitivity bet-
ter than 0.1V for 10db S+N/N, It uses an IC
as r.f,, balanced mixer, product detector, and
a.f. power stage. I suppose the next step is
one IC contalning the lot; just connect an-
tenna and loudspeaker and you have made your
own radio.....?

17) Ham Radio, Oct 1971: "CW Processor" by D.
E. Hildreth, WENRW, -~ A curious circuit which
turns CW into DSBSC, then recombines that with
the CW to get FM. Has considerable advantages
of better signal/noise ratio , etc.

18a) QST, May 1969: "Direct Conversion 80-10 Rx"
by D. DeMaw, W1CER. DC with a CA3028A IC mix.
"A C.3pV CW signal can be detected easily...*
Uses pre-detector converters for bands < B8OM.

b) June 1969: "QRP 80-40 CW Transmitter"
same author -- to go with the above. Gives some
1.7w from a 2N2102 in a really careful design.
There are a lot of QRP transmitters published
but they tend to turn out poor signals unless
severely troubleshot (which doesn't always occur)
This one claims to be immune fram such grief,
and should be a model as a guide to design.

c) March 1970: “"Packaged QRP for 3.5 and
7MHz", same author -- a and b in one package.

d) Aug 1970: "Once more with QRP", ditto.
~—- adds a VFO and a Dual Gate Protected MOSFET
(40673) at the front end of the DC Receiver.

e) Sept 1970: “QRP Console", ditto -- SWR
Meter and antenna coupler cum loudspeaker.

19) QST, Sept 1969: “A Direct-conversion SSB
Receiver", by R. S, Tayor, W1DAX., -- Uses phase
shifted outputs from two balanced mixers to
allow selection of either sideband of an SSB
signal. See also Refs 164 and 30 here.

20) QST, Aug 1970: "A Complete solid-state por-

table for 40 meters" by Melvin Leibowitz, W3KET
-- A DC CW Tx using a CA3028A IC as Product Mix
for Rx and paralleled 2N2102s as 3W final for Tx.

21) QST, Sept 1970: "A Solid-state contest Rx",
by G. Addis, W2NH. -- Ordinary single-conversion
superhet but good design; DG MOSFETSs.

-~ ENOUGH!!! MORE NEXT MONTH .......
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THE_CONTINUING SAGA CALLED "NOVICE LICENSING“

-~ by M. Knott, VK72ZMK, Reprinted from the Bul-
letin of the Tasmanian Division (Southern Branch)
W.I.A., October 1971.

((EEB Editor's Note: Please communicate your
opinions on this matter to your local Branch of
the Wireless Institute, not us; we've got enuf...))

Council wants to discover your feelings to-
wards the Novice Licensing Proposal... The Spe-
cific Proposals submitted to Federal Executive
by the Novice Licensing Investigation Committee
are listed here below:

THE PROPOSALS

1) A theory Examination of lower standard than
the nresent AOCP theory, but adequate to test to-
pics related to the types of equipment that would
comprise a Novice Transmitting Station.

2) Regulation Examination same as for AOCP Cand.
3) A lorse Code test at a speed of 5 wpm.

4) Frequencies to be crystal controlled,

5) Power limit to be 10 watts d.c. input,

6) Permitted to use CW only.

7) Age limit to be same as for AOCP Candidates.

8) Licence issued on the basis of limited tenure,
Suggested to be one year only.

9) That the PMG be asked to introduce a special
range of callsigns, e.g. VK7NAA - VK7TNZZ.

10) That applicants for Novice Licences shouid be
required to submit character reference to reduce
the possibility of irresponsible persons gaining
transmitting privileges ((Ho ho, how about doing
the same for standard AOCP Licence?? -- RLG)).

11) That considerations be given to allocating
sub-bands in existing Amateur bands and that the
following frequencies be the BASIS FOR FURTHER
CONSIDERATION: a) Segment of the 1800-1860kHz
band; b) 3505-3525; 7010-7050; None in l4MHz;
21,030-21,150; 28,040-28,200; None on VHF .

IN SUPPORT OF THE PROPOSAL:

1) Existing agencies which the W.I.A. operates to
increase the number of licensed Amateurs have not
succeeded in building them to a level expected by
comparison with other, similar countries ((Nz22)).

2) The drop-out rate from AOCP courses and YRCS
training is high, 75%. AOCP 1s too long-term a
goal to be compatible with family and job com-
mittments. Novice licencing, it is suggested,
would serve to retain interest and be an “in-
service training" for full AOCP qualification.

3) Also, of course, it is a way by which an AOLCP
holder can increase his CW proficiency.

4) Young, technically-minded ople have so many
intereste available (nowadays?ethat Amateur Radio
is fighting a losing battle for their interests.

IN OPPOSITION TOQ THE PROPOSAL:

1) A solution to a problem which is far bigger
than the W.I.A,; It could mean ammendments to the
Posts and Telegraph Act to accomodate Novice Lic.

2) Difficult to see what Novice Licensing would
achieve with the licensing proposals; could only
require, say, 3,7 - 3.9 MHz of the 80M band for
Novice use. '

3) Novices would not have axpeiience to be aware
of remedies for TVI and BCI, which:-

4) Lowers existing high standard of VK operating.

EEB/ Nov 1971

5) Finally it would tend to reduce all the present
Amateur Radio Licencees to HAM status (I hate

thic word “HAM" and wish it could be removed from
the Amateur's Dictionary -- WIA Ed) ((Amen -- EEB
Ed.)).

- —— . " - - A S - A A . = - i A e Sy

The Novice Investigation Committee is still ac-—
tively seeking suggestions and have produced quite
a pile of "paper". Among other suggestions are:
alternative name (e.g., Restricted, Provisional,
Instructional), a trial period, alternative mem-
bership status and changes in Examination Style
(to Objective). The basic idea is, however, as
detailed above.

({An interesting exchange for which we won't take
room appeared in Sept and Oct issues of the Bul-
letin of the Northern Zones, W.I.A,/VK7. Complaint
by VK7AK was no band room, and lowered standards.
Reply by VK7ZFO maintained theory standard high
already, and that we need a more flexible attitude
toward innovations, and "much more reasoned ar-
gument®, ... .

((In QST, Sept. 1971, p. 74 ARRL quotes a letter
from the American Federal Communications Commis—
sion sent to a manufacturer of variable crystal
oscillator units. The FCC approves the equipment
as limited to 80 and 40M Novice Class portions of
the bands, "and each transmitter produced shall
carry on the chassis the warning forbidding un-
authorized tampering with the unit." NOTE, how-
ever, Item No. (2) of the abovementioned PROPOSALS
and that VK exams are generally higher calibre
than those U.S. Novices are given. __ —- RLG})
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MUSINGS OF A GOOD FATHER OGN A BAD DAY -- S. Pidd

((Condensed from W6SD Carrier, QSP QRM/WAS5CKJ, and
further condensed herein, with apologies. -- RLG))

There is nothing sadder than a childless
couple. It breaks ore's heart to see them stretched
out relaxing around swimming pools in Florida, all
suntanned and miserable on the decks of their
boats, or trotting off to Europe like lonesome
fools.

Its an empty life. They don't fight over
the children's discipline, They don't blame earh
other for the child‘'s nauseous characteristics.
They miss all the fun of doing without things for
their child's sake.

They go along in their own dull way,
doing what they want and liking each other.
pathetic picture.

Everyone should have the wonderful ex-
perience and happy memories of sleepless nights,
coughing spells, debts....... (etc.)

The real fulfilment comes as the child
grows like a little acorn intoc a real nut....

How dismally vacant is the peaceful home
without the constant problems that make a well-
rounded life and an early breakdown, the tender
discussions when the report card reveals the pro-
geny to be one step below half-wit, the close-knit
end-of-the-day reunion with all the Joyful hap-
penings related like well placed blows to the temple.

+... The childless couple live in a '
vacuum, They fill their lonely days with golf,
vacation trips, dinner dates, civic affairs, tran-
quility, leisure and money. This is a terrifying
emptiness, but they are too comfortable to know it.

You just have to look at them to see what
the years have done. He is boyish, rested and un-
lined, She is slim, well-groomed and youthful,

It isn't natural. If they had kids they would
look like the rest of us, tired, gray, wrinkled
and sagging. In other words, normal

(-~ ARNS Exchange)
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AN INTEGRATED-CIRCUIT SEEABLE

Nasty Integrated Circuits?z

I wish to warn you of a nasty fact, namely
that low signal-type integrated circuits are very
likely never to work.

These devices are small, efficient, and ex-
pensive, For example, the LM372 IF amp and de-
tector IC is very fragile. 1 was using one off ‘
an unearthed DC regulated power supply. As soon as
I earthed it, it blew up.

The next unit lasted a bit longer -~ 2 days.
Even so, the signal/noise ratio was not the best.

While experimenting I left it turned on
(accidentally) and a piece of solder shorted out
two of the pins. Surprisingly enough I shorted
out two other pins and it worked again,

With these sort of failures (even though they
were brought about by carelessness) I cannot
justify their widespread use in "home-grown"
equipment, especially since the price is quite
high,

d Even though these ICs may look harmless, the
best place that 1 can see for them is in digital
wristwatches, computers, and such, where people
can't get their hands on them!

-- W. Rannard, Oatley, N.S.W.

ICs, Pro and Con

... As for ICs, I have designed production
equipment, both with and without them. The only
reason I used them was because the Manager wanted
them. 1In any event, consider:

Reasons for:

1) Production design is sometimes simplified, in
that instead of having to account for tolerances
of components you only have tolerances on a com-
plete circuit. However, they usually don't re-
place enough (for the same price) to make this
worthwhile.

2) It can sometimes be cheaper -~ but never
for the same performance!

3) Advertising gimmick.

Reasons against:

1) Usually dearer, particularly for one-off. If

you have any sort of junk-box, change "usually"
to "always".

2) Performance is usually poorer than an equi-
valent discrete. The classic example is the audio
amplifier, Compare distortion, efficiency of the
IC-10, SL403, and others, with an equivalent dis-
crete. Part of this stems from the high cost of

PNPs on the chip. It may improve, but so will
discretes,

3) I personally find that they tend to "cramp my
style”; design tends to be limited to the IC used-.
I think others will back me up on this,

I have already won.one bet on this: I built
a discrete amp, with the same specs as the Philips
1w (TAA300) amplifier that (a certain Magazine) has
been plugging. Mine cost half, and the current
drain was a lot less too.

Of course they do have uses. Digital ICs are
an obvious choice, since a discrete design tends
to be iterative anyway; thermal tracking also
tends to be better if you have two transistors on
the one chip. But these are only special uses,

rather than general ones...
-~ C. Pitcher, Clifton Hill, Vvie.

Quote without Comment

"On recovery, it was found that the voltage regu-
lator was faulty. The fault was traced to an IC.
The package was again returned to Melbourne and
the voltage regulator was changed and a much
simpler design, using a 15V zener and a 2N3055,
was installed, No further problems were had with
this circuit for any of the remaining f£lights,"

(From "Australis Oscar Baloon Report", by
G.N, Long, VK3YDB, Amateur Radio, 7/71)

Rationalising Integrated Circuits?

If you read the "Electronics and Communica-
tions"” page of The Australian, you may have noticed
an article on ICs some months back. Sort of a
general survey of the business here, with many
comparisons to America.

All three Australian manufacturers complained
of the large-scale price-cutting war in America,
and expressed hopes that local manufacturers would
have the "good sense" not to let a “similar situa-
tion develop" here. Well...

What 1 wonder is: how much of the semiconduc- .
tor manufacture is really done here? Why protect
the manufacturer by duties and the like, when he
has no prospect of winning exports overseas; why
make the local equipment manufacturer, who is in
the export race, pay for itz

One thing I would like to see: a return to
sensible circuit diagrams for ICs. Half these IC
circuits are worthless, in that they do not show
how the device works. If, for example, you look
for a moment at p. 41, fig. 6 of the June 1970
issue of E,A, you will see what I mean. There is
a diagram for a dwvider decade.

A mate of mine showed it to me and asked how
it worked. I explained how the Feedforward Self-
gating Whatever was meant to work, and suggested
he make up a Truth Table. He tried to, I tried to.
Eventually we got it. The point wae, we had to
assume which items were the J and K terminals, Q
and Q, etc, because they are not mentioned there.
I toock this up with (some authorities) and was
told that this was a LOGIC DIAGRAM, and was only
meant to show how the circuit worked. Besides,
the wiring diagram was underneath, and I could
find the pin numbers of the ICs from that, pre-
sumably solving all my problems....

The point is, if you see a circuit diagram
you should be able to wire it up, using ANY sort
of active device; i.,e. input and output, reset,
and the like should be marked just the same way
that C, B, and E of a transistor are marked (sic)
in a circuit. I suppose it has a lot to do with
the commercials: why build and think, when you can
buy, pretend you are building, and not think at
allz

-- C. Pitcher, Clifton Hill, Vic.

Use ICs when Best Suited!

Both in the EEB and in other periodicals I
read about those horrible devices, ICs. As far
as I am concerned I am interested in achieving a
goal, If a tube is best for the job, fine; if a
transistor is best for the job, fine; and, if an
IC is best for the job -- well that is fine also.
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For instance, the Motorola MC-1596 is a
balanced modulator which has a dynamic range of
90db; yes, that is 90db! (See: "An Integrated-
Circuit Balanced Modulator", Ham Radio, Sept.70)
Just try and match that ANY other way,

I build to get results and most of my cir-
cuits from now on that need a balanced modulator
or mixer will use that IC if I can fit it in.

As far as a concern for a lack of rigour in
the design is concerned; forget it, there is still
quite a bit of design ability required.

~- F, Merritt, VE7AFJ, Parksville, B.C. Canada

Problems with the MC-1550G

If you have read the articles in 1970 issues
of Amateur Radio concerning the Solid State Trans-
ceiver, it is possible that you may have consi-
dered the circuitry involved.

For instance, consider the April 1969 issue
of AR. It gives the circuitry of the transmitter
mixer circuit employing a Motorola MC 1550G IC as
a mixer, followed by a 2N3564 as emitter follower.
The output of the Injection Mixer is applied to
Pin 1 and the 9.0MHz SSB signal to Pin 10,

Of course the output should be at the requi-
red signal frequency, but unfortunately the amount
of output I have been getting is virtually nil,
certainly not enough to be able to use to drive
the subsequent stages.

I have checked the circuit of the IC as sup-
rlied by Motorola and to me the way it is used in
the mixer circuit could well be 100%, but as the
results are far from that I have become a little
dubious.

Would you be prepared to make a suggestion??

-~ C, Jenkins, VK4QJ, Roma, Qld.

Ho o Test a Cross IC

In reference to the above enquiry, there are
cases where the rejection rate of some ICs can be
appallingly high. It is, therefore, finitely pos-
sible that OM Jenkins simply got a cross IC. The
way to test this would be:

1) To try another IC, statistically more likely
to be good, or:

2) To replace the IC with a reasonable discrete
circuit. One of conventional design would
ordinarily use appreciably fewer transistors
than inside the IC, because of the inefficient
use commonly made of IC components,

Cortespondents who have made such substitu-
tions have reported that they have, for only a
modest amount of work, obtained results of super-
ior performance, both in regard to efficiency, cur-
rent drain, immunity from transients, and ease of
trouble-shooting. I 4o not at all intend this to
be interpreted as an "anti-IC" bias; ICs certainly
-have their uses, and I have occasion to be involved
with a large number of them to good purpose. They
have their definite advantages of flexibility and
compactness -- and even price! -- but they must be
considered with all honesty, and that includes the
problems which can arise from their use.

To continue with the matter of what to do with
a crook-appearing IC, in any circuit (other than
complex feedback loops) the only way to check per-
formance is simply to go through and check it out.
One does this with a GDO, wavemeter, and VIVM or
HF CRO, The signal at L26 might. be expected to
produce appreciable voltage at the centre of the
operating range in this particular application., The
signal at Pin 10 of the Black Beast would be expec-
ted not to be appreciably less than the setting on
the pot indicates, though this depends on loading.
by the BB, A separate signal of the appropriate
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frequency could be applied independently to L27,
and the performance of that Xfr and amplifier
checked by the usual methods.

IF the signals going into the Black Box are at
a satisfactory level, and if the remainder of the
circuit is functioning logically, the only remaining
fault is in the BB -- unless you have a fualty by-
pass or resistor which only shows up when feeding
the BB! For this, the discrete circuit test is
the only sure one, where you can get INSIDE of the
circuit to find out what is happening.

I suspect that a 1lot of the technique of
using and troubleshooting ICs is going to involve
having handy replacement units to “plug in* (so to
speak!), particularly as their complexity increa-
ses, When you have 95% of a receiver stuck inside
of a BB, however, even this should become more ob-
vious: you feed signal into the antenna, the audio
comes out weak or distorted, so obviously you mere-
ly replace the BB. You have become an Experimen-
ter of the Electronics Age. This kind of Progress
does exercise RLG and others, but it can be of.
some value to Engineers, whose primary job is to
get something to WORK, and the sooner the better.

-— Staff

e Servicing-ICs Joke

Following up the above suggestions, I have no
idea why this IC didn't mix. I am able only to con-
clude that the... things are produced with an in-
built failure rate that would make any valve manu-
facturer blush...

In this particular case every voltage measured
quite OK when compared to functioning units, and
when another IC was indeed fitted it worked alright.
As I recall, the number of ICs that don't work as
well as they should is far too high.

In regard to replacement of the IC by a dis-
crete circuit, subsequently I tried it using a
2N3819 instead, with only a slight change in cir-
cuitry and it worked just as well in all cases and
in some it worked a darned sight better....

My feelings about ICs can only be coloured by
my experiences. I've had far too many fail even
when used well and truly within their ratings. - I
refer now not merely to gear I've made myself, but
that used commercially... It includes Japanese as
well as Australian.

I have no doubt at all that for space saving
ICs are on their own, but only to an insignificant
degree when compared to the use of suitably-organi-
sed discrete components. In the final analysis,
the saving in space makes any subsequent servicing
(either on one's own gear or as a normal repair
job) so much more difficult, its far from funny.

I'll mention one particular instance... The
equipment is made by .... which sells normally at
about the $400 mark... (tech. details)... The par-
ticular set didn't work as a radio set at all and
the trouble was found to be in the IC,.{(details)..
The job of trouble shooting is far more complica-
ted than a set using transistors and the impos-
sibility of maintaining a stock of the... things
makes prompt sexvicing a joke.

From the point of view of one's own gear, if
an IC fails the replacement cost is far more than
would be the case if it used discrete transistors,
and usually the time involved is also far greater.

Taken allround, even though one will have to
accept the introduction of the things, I do bel
lieve they are a real advantage for the equipment
manufacturer to achieve ‘a higher profit on the
article in the first place, but there the advan-
tage ends...

—- Cliff Jenkins {loc cit.)
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In Int a Ci !

I'm still satisfied with what I get for my
subscription, although I cannot agree with all you
say. For one thing, integrated circuits are the
greatest boon ever to the amateur constructor who
has limited time available. They are still a boon
even if he hasn't!

Take for example the frequency meter I have
just completed., It has the equivalent of about
900 transistors, numerous diodes and resistors, and
most of these are included in neat little eight-
legged animals ready to hook up on a board.

With so many circuits all identical no one
but a complete jove would build them all from dis-
crete components. Or again, I am well on the way
to completing an SSB Transceiver for 14MHz, which
again consists mainly of ICs:

FUNCTION RX _ FUNCTION TX
RF 3N140 Mic SL630, SL201
Mix 3N140 B.M. CA3018
VFO 40468 C.0. 2N2926
Buffer CA3005 I.F.(9MHZz) 2N706
I.F.(9MHz)CA3023 x 2 B.M, CA3018B
P.D. CA3002 VFO 40468
Audio SL630 Buffer CA3005
AVC SL620,1A709 Driver .
c.o. 2IN2926 P.A. >>>To be decided.

There are, of course, a few other transistors and
diodes for switching purposes.

The balance that can be achieved with ICs is far
easier to achieve than with tiodes or transistors,
as the individual units are so well balanced toc
start with -- in fact, no capacitative balance is
needed,

The VFO stability (checked against my fre-
quency meter) is superb, and the isolation pro-
vided by the CA3005 cannot be beaten. From no-
load to full-load on the VFO there is no measur-
able shift in frequency.

The AVC amplifier was specially designed by
Plessy as an AVC stage for SSB receivers, and gives
just the characteristic required, except that from
my point of view it is upside down for driving the
IF. That is why the pA709 is included -~ to iso-
late and invert the signal. :

The range of AVC can be set in this stage.
For example you can have AVC for 6V with maximum
signal, and -6V with minimum signal -- or anywhere
between.. The actual output from mine is 5V with
no signal, which gives maximum gain in the IF
stage and 0.5V with S9+++ signals actually gives a
negative gain in the IF stage.

As you see the whole thing can be inverted
depending on whether positive-going or negative-
going AVC is needed by the controlled stages.

Take again the microphone amplifier, Two
small units provide more than enough gain even
from Iow output microphones. oOutboarad components
are negligible and the second stage can be preset
to just the gain required for the usual micro-
phones. It even has its own built-in muting cir-
cuit,

Provided the constructor obtains books like
the RCA Manual, Motorola Manual, or specific data
sheets he will find that ICs are far simpler to
use than discrete components. But he must be care—
ful and know what he is doing, or it can be cost-
ly. The first two ICs in my frequency meter cost
over g12. You can't afford mistakes there.

-~ P, Lumb, 22 Hervey Road, Bury Saint
Edmunds, Suffolk, England, U.K,

(INTEGRATED CIRCUIT SQUARETABLE, concluded)
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(( I have furnished Peter's address here, in event
of anyone desiring to contact him further about
design matters of this kind. We are willing to
keep an open mind about these matters when they
are presented intelligently. The above letters
represent a good sample of good material we have
received on the subject. We have omitted only the
camments of an American correspondent who was
“turned off" by our “Anti-IC Policy*, but who did
not turn himself on for our benefit. And also our
LJY has had quite a lot of experience with ICs,
but we shall hear from him in some specific arti-
cles; he shows that they can be cranky beasts, and
very critical with respect to power supply, bhut
that they can be got to work, .ICs evidently need
their own Insights and a different kind of elec-~
tronics technology. -~ RLG))
See:"Using TCs", Technical Topics, &3VA .
in Radie “Coammunicartion , Apr 1971, p. 60

CIRCA 19807 -- Staff

We are pleased to introduce the 7100Hz. This
is a versatile Module, specifically engineered for
the Avid Experimenter, a Marvel in Minlature. It
posszesses 52 terminals which allow a vast number
of functions, e.g. 150W transmitter (AM, FM, Cw,
SSB, RTTY, etc), 50 watt ultralinear HIFI, baby
minder, calculating machine, all purpose communi-
cations receiver, power converter, tape deck, and
much more! You need only plug it into the 240V
(or 115V or 6V) supply, connect antenna, loud-
speaker or model railroad, and the world of Elec-
tronics is yours for the asking.

((There follows a mass of technical detail,
but of special interest is:)) The 7100Hz is Scien-
tifically Formulated to be completely foolproof...
In event of error, the Experimenter will find only
that the wrong function has been selected -~ but it
will ALWAYS work! This, then, ushers in a new Era
in Electronics Experimentation ((etc etc)).

The 7100Hz is an Inperplated Snicket, so sim-
ple even a child or housewife can omrate it, and
is available in ten stunning colours -~ and for
only 50c (plus tax)...... to give you satisfac-
tion undreamed of in the days before Interplated
Snickets...

((Editor's Note: We regret that we appear to have
mislaid an article using sixteen of these Inter-

plated Snickets, but will be replaced by an ar- f;‘Q
ticle on the Design and Construction of High ¢
Quality Condensers-- as a followup from the treat-
ment given in QST, April 1971, p. 87. We are

proud to present this radical concaept, and assure
you that it represents a new trend: the construc-
tion of components no longer available commercially})

3438 38 323043634 34 32 3334334 I}

LETTER: where is Sandy Bay??

Thanks bunches for sending me a copy of Elec-
tronics Australia. I have found it very interes-
ting. There must be quite a bit of interest in
building down under. I notice that many parts are
competitively priced when compared to Canada. Lots
of practical articles and approaches.

I have been able to purchase a large detailed
map of Australia and I cannot find. Sandy Bay, Tas-
mania. Question: Does that cast creditability on
your existence??? _

-- F, Merritt, VE7AFJ, Parksulle, Canada.

((That's nothing, a lot of maps don't even show

Taamania -- which is an accomplishment, consider-
ing that Tassie is about the size of Newfoundland.
S.B. i3 a cozy suburb of the Metropolis of Hobart,
featuring a good University, much Long Hair, many
Little Boxes cum bourgeoisie, and Beach Pollution.
Even at the End of the World: Progress! -- Ed.)
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OBJECTS AND REQUIREMENTS OF AN AMATEUR RADIO HANDBOOK, Part I

(VK7ZDF)
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-- R, H. Ferris

-- and a brief discussion of the RADIO HANDBOOK, 18th Edition by W, I.

Orr (Editors and Engineers/Sams, U.S.A., $US13.50).

-- "Completely updated edition of the
famous communications book that is the
electronics industry standard for en-
gineers, technicians, and advanced ama-
teurs. Explains in authoritative de-
tail how to design and build all types
of radio communications equipment., '
Includes SSB design and equipment,

RTTY circuits, latest semiconductor
circuits, ICs, and special circuitry."”

((From an advertisement in 13 Mag.))

Why?
Because of some discussion about this

book between members of EEB staff we

have been forced to investigate the whole

questionof the coverage of technical

book reviews,

The Problem

Writing a book review for publica-
tion, especially of a recognised text
or "Handbook" is a matter of no mean
consequence. Not only do the final com-
ments, presumably written from a posi-
tion of some authority and experience,
serve to inform prospective purchasers
of its contents, but the comments act as
a feedback to the author. The latter
may give the author some measure of the
success of the book in achieving its
aims, and allows correction and modi-
fication where necessary in future edi-
tions,

Aside from these responsibilities,
the task is also a difficult one insofar
as deciding what the book should ulti-
mately be, and what should go into it.
Only then is it possible to make an ob-
jectiye criticism and produce commentary
of real value to reader and author. If
one can achieve this goal, these parties
may fairly judge the volume in question,
- and compare it with similar works.

Basic Aims

For instance, one may consider the
fairly mechanical points of binding,
paper, print, layout, organisation of
chapters and within chapters, page and
section identification and indexing, and
all other matters which pertain to the
general use of the book and its read-
ability. o

Further, one must consider the less
tangible points of S :

1) The sort of market and type of indi-
vidual the book is trying to satisfy;

2) Within this context, the quality,
quantity and depth of the material, and

the (academic) level at which it is pre-
sented;

3) The policy toward the reader, whether
to satisfy his ego in providing merely
the things he wants to see, to educate
the reader, or to provide him with a
great tome of facts for reference only,

As an illustration of these last
points we recall respectively the edi-
tions a few years ago, of the ARRL Handg-
book, the RSGB Handbook, and the Radio-
tron Designers Handbook, viewed in con-
text of the Radio Amateur.

The need to consider carefully such
a book in the framework of all of these
points was highlighted recently when we
received two conflicting reviews of the
"Radio Handbook" (18th Ed.) from re-
viewers of personally similar inclina-
tions. Subsequent investigation revealed
that neither could be considered “wrong"
but that the difference arose because the

material had been considered from different

angles and different standards, and that
these values again differed significant-
ly from those employed in previous Hand-
book Reviews published in EEB.

Hence, after much soul-searching we
have come up with the notions menticned
above, describing broadly the way in
which we intend toc do the job now and in
the future. This should give us a guide-
line to producirg good, consistent Re-
views, to let you know what we are about,
and why.

With all this in mind, we now set
down our ideas on what we expect the
presently-considered book to contain.

The Market

While the old "Radio" Handbook was
produced for benefit of the home-grown
experimenter, today's product is un-
doubtedly intended for the Radio Ama-
teur. In his modern environment, this
individual is no longer prepared to wait
40 years or so until personal experience
and resulting knowledge produces deep
feelings of satisfaction from succes-
sful construction and use of radio
equipment.

Rather, he expects more immediate,
concrete results, and continuously so,
Indeed, such an identity is now possible
because of advances in science, en-
gineering, education, and communication
of information.

g )i
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This Radio Amateur is also a bit
lazier, finding it easy in his growing
affluence to purchase, rather than nut-
out and construct, gear of a standard
able to satisfy his needs. This would
seem to indicate a need deliberately to
encourage a real and practical interest
in the gear he uses.

Certainly one cannot deny the rights
of those people who prefer only to talk
on the air, rather than construct and
experiment with equipment. But a con-
tinuing emphasis on the “appliance op-
erator" level can only carry the Radio
Amateur into a soul-less activity des-
tructive of individual creativity.

- The Material

In view of the Market, the contents
of a Handbook must ultimately include
equipment of a reasonably sophisticated
nature, together with theory explaining
the why, how, and wherefore,

Hence, in its totality, the theore-
tical text must lead the reader from a
level of simple electronics to the
necessarily more complex one, in a clear
and concise manner,

The practical material must develop
logically, and must be tied clearly to
theory. It is not sufficient simply to
include whole "“suitable constructional
articles". To treat either aspect sa-
tisfactorily the one must be demonstra-
ted systematically and explicitly by the
other. 1In this regard, the present or-
ganisation of the “Radio Handbook" is
less than ideal.

The theory required need not always
be highly mathematical. But it is only
reasonable to include some maths -- as
necessary. Because electronics is en-
gineering, it is simpler to explain it
in the language of engineering: mathe-
matics,

Mr. Orr has included some maths, but
‘has largely been relegated to first and
last chapters, with little obvious ap-
Plication between. On the other hand,
why does he waste a dozen pages in
"Radio Mathematics and Calculations"”,
describing Primary School arithmetic?
The space would better be devoted to
using equations to explain (even brief-
ly) the design parameters of the various
pretty circuits portrayed in this book.
If this requires a little more space, it
can surely be taken from some of the
nuts-and-bolts descriptions which adorn
the text; One chapter on layout ‘design
and philosophy should surely cover the
majority of such requirements.

(RADIO HANDBOOK, continued)
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We see no real value either to the
individual or to the hobby of a volume
which aims to entertain or flatter the
reader; yet this approach is a common
one in American texts. In any event
this aspect is already more than ade- .
quately covered by periodical literature
available to Radio Amateurs.

A Handbook should not be merely a
source of reference for knowledge of
transitory type, used only as the oc-
casion arises. Instead, it should at-
tempt to educate, covering in reasonable
depth the backbone of the subject. The
book should begin at a fundamental (but
not trivial) level, and develop to a
standard as required by the present
"state of the art". 1In so doing, it is
necessary to avoid temptation to con-
centrate on particular topics (e.g.
Sideband) which are, after all, covered
better by texts specialising in them.

Again, this unbalance is a failing
common to virtually all of the texts
presently available to the Amateur.

A Handbook should include such
tables, graphs, formulae, and other
factual information as are used fre-
quently; these arise naturally out of
the text, though in some instances
they would be more conveniently grouped
together in a suitable Appendix, as Mr.
Orr has done in his last chapter. This
is a good compromise between ARRL's
burying stuff in the text, and RSGB's
publishing it in anothxr book (e.g.. ]
the Radio Data Reference Book, reviewed
in the 1969 EEB).

Thus, the complete Handbook would
be equipped with a good balance of
theory, examples, and data.

The Orr Radio Handbook, 18th Edition

How, then, does this Handpook
measure up to these various criteria?
If we consider the amateur experimenter
for whom a good handbook should be de-
signed, this volume has achieved a very
mixed success,

Here, the coverage of both thg ,
theoretical and practical aspects 1s
patchy, with some very good articles,
generally on more sophisticated_topics
(e.g., see Note 1), some excessively
protracted but unproductive discussions
(Note 2), and practically no considera-
tion given to the intermediate leyel
(Note 3). The integration of semi-
conductors is also quite inadequate,
although an attempt is made in the
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Receivers chapter, wherein are found some
"state of the art" designs (but Note 11).

Whereas some sections are very ins-
tructional (Note 4), there is also a
considerable quantity of window-dressing
and deadwood (Note 5). Coordination be-—
tween theory and practice is largely non-
existent in either direction, and the
(dis-)organisation of topics on both the
large and small scale is confusing, and
greatly detracts from the usefulness of °
the book (Note 6).

The number of technically inferior
Circuits presented (e.g. Notes 7-11) is
surprising, considering the Handbook's
background and reputation. In spite of
this the author is greatly to be com-
mended for his serious attempts to treat
some subjects on a sensible level of
engineering -- where they are both prac-
tical and informative (Note 12). But
such attempts are less frequent than one
would expect in view of the aims set out
above,

Generally, then, this is certainly
no book on which one could develop a
sound education in electronics communi-
catons, but rather a second text —- to
be called on for additional information,
particularly with respect to more ad-
vanced topics (Note 13).

How come?

Why this critical view of a book
which has been noted over its many edi-
tions for its greater depth and useful-
ness, compared say, to the ARRL?

The answer is that the book has re-.
mained essentially the same (with only
minor changes, really*), whilst the
electronics field has advanced immensely
in recent years. The fact seems unfor-
tunately evident that the job of mana-
ging the organisation of a modern Ama-
teur Handbook is too big for one person
to handle, no matter how talented he
may be,

For inspiration for this we may
look to the RSGB Handbook, and although
‘I should admit that it has its own limi-
tations in view of the abovementioned
aims, it is a group effort, and-a compi-

*The larger and blacker print of this
Edition is a decided improvement over
several previous ones; it coddn't have
been worse. And semiconductors have
been introduced -- in spots. . And other
material is included, but the main im-
pression is that of very little change
of the vast majority of material from
previous Editions,

(RADIO HANDBOOK, continued)
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lation of discussions by specialists.

The result is a competent treatment; if
the RSGB book lacks the latest circuits
and transistor types, it tends to make
up for it in the depth of the theoretical
and experimental treatment.

A Constructive Approach

The very question of how to or-
ganise such a group effort, is in itself
a considerable subject, but at least the
prerequisites will be treated by Rod
Reynolds in these pages next month.

We believe that such discussions
have a place in EEB, because they will
help readers more effectively to recog-
nise good books when they see them (and
such a large number of electronics books
are now being printed!), and to use the
books more effectively when they read
them.

NOTES (referred to above) on 18th Edit.:

1) e.g., Ch. 7, "RF Power Amplifiers", one of
the best chapters in the book.

2} e.g., "Receivers" chapter, or Antennas. Where
in the 127 pages of the Antenna chapters 1s an
applied quantitative discussion of impedance?

3) Where is a small transmitter or simple re-
ceiver? Beginners don't need such things any
more? Daddy buys it for them for Christmas?

4) e.g., "Vacuum Tube Amplifiers"; there is
even something about feedback -- but where does
he use it explicitly in his constructionals?

5} Sideband transceivers, ad nauseam, even into
the Mobile Chapter. Or consider RF Feedback Ch.

6) RF Feedback is not used in his fancy RF am-
plifiers. And detailed network calcdations in
an early chapter are not correlated with the
constructional material.

The general picture shows a crying need
for a thorough revision of the organisation of
all chapters in this book -~ and incidentally
to resurrect the Index, which has beeri mutilated,

7) p. 793, the regulated bower supply with ap-
preciable resistance in series with the 2ener!

8) p. 24, the transistorised oscillator with
the transistor biased purely by leakage., Would
it work with a modern type of transistor?

9) p. 805, an FET amplifier supposed to be
linear with a couple of pA drain current, not
to mention the low stability factor of the ckt.

10) p. 596, magnificent: an envelope detector
used for SSB; where is the Product Detector
described in his Theory chapters? In another
circuit following, but why present any in-
terior material?.., And the valve lineup in
the receiver of this rig: 12BA6, 12BE6, etc,
btelongs in the arc (see Hawker "Radio Amateur
‘fechniques" Receivers chapter, etc etc), as
cices that of the nearly identical circuit on
r. 604, etc, And this, after his treatment of
iinearity and cross modulation in Receivers Ch,

2y er.T. (215 o
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HOW TO REALLY COMMUNICATE
True Communication?

There is a lot of talk on the bands
these days, but very little true communi-
cation. Some years ago I seriously
looked into the matter. I had got tired
of chasing every new country and island
all night to collect all the worked-alls.
With thousands of DX QSLs and most of the
really difficult awards in hand I reali-
sed I had hardly ever really communica-
ted much of anything.

- My contacts resembled one computer
talking to another:

R GD OM 599 LA NAME DAVE 73 SK ....
OK DAVE 599 MOSCOW NAME BORIS 73 OM SK.

Yes I got good reports, the name of
the op, rig, antenna, etc, and occasion-
ally even the weather. But it seemed an
awful lot like a robot to sit and make
mechanical contacts like this, Well,
once a Russian engineer near Moscow got
me into an hour ragchew on 20 CW. You
know that was a lot of fun and I didn't
even mind losing a dozen ccntacts in the
WAE DX contest to hear what he had to say.

~- D. Morgan

Varieties of Communication
yesaetlesS of tommunication

I do love to work contests and the
thrill of working stations at 60 or 90 or
140 QSOs an hour. But I wouldn't want to
do it all the time,

There are many varieties of commu—
nication possible. The real amateur will
try them all. He will try CW and SSB
and TV and RTTY. He will work every
band, locals and DX, TV sets and even
cuss at himself once in a while (off the
air of course).

Maybe he will get the impression or
hollow feeling he still hasn't learned
- to communicate. What can you do about
this? Well, find something worth talk-
ing about beside the usual old hack-
neyed subjects of the rig, the weather,
the band and radio. Why not Afghan
stamps, antelope raising for fun, play-
ing the guitar or trips you have taken?

What to Communicate

Tell the amateur at a distance,
phone or Cw, what your area is like, what
kind of trees, the types of houses, how
many people live there, the altitude,
flowers in bloom, agricultural crops,
main products, Your work, cars that are
popular, the local sports, etc. ((And
you'll)}earn a lot about your own area!
-- Ed. ’

I have thousands of DX friends and

have been in countless DX shacks as well
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as shacks all over the USA and find it
amazing how little people actually krow
about life 1n each other's states and
countries,

One of my good Australian friends
was interested in the fact that I had
eucalyptus trees in my yard in Cali-
fornia just as he did and I wanted to
know when they were introduced to Aus-
tralia, Actually they were brought to
California from Australia and we finally
got it straight and had a good laugh
over it,

I can guarantee an interesting dis-
cussion if you try to tell a Wl who never
left New England and never saw a Eucaly-
ptus tree what one looks like. And in
case you dwellers of snowbound lands in
winter want to explain something that a
Californian would never see, tell him
how you carry a little plastic scraper
around in your car during the winter to
take ice or snow off the windshield, I
brought one of these from the East Coast
to California and it is considered a
real curiosity!

There was a bright sunny day that I
climbed my tower and took photos in
various directions of the everyday sights
below. I went over to Europe and the
amateurs were much impressed by the palm
trees. They thought palm trees only
grew in jungles and certainly not in W6
land. what you take for granted is often
of great interest to a fellow even a
thousand miles awy.

Yes, there is actually a great deal
to communicate to your brother amateur,
The things which seem so simple and ob-
vious to you are just not a part of life
in other areas. Normal business hours
are vastly different even a few hundred
miles apart in the USA., Check this in
your own area.

Ask a DX amateur what time he eats
his meals and what he calls them. Get
the recipe for some of his foods and
see if your YF can cook them. Nearly
every country has a different schedule.
Find out which countries are tea coun-
tries and which are coffee countries.

In which countries do adults drink milk?
How many amateurs can get along nicely
without refrigerators still?

Domestically this applies too. Find
out about fishing and hunting in each
state. What kind of fish can be caught
and when., Where are good places to go
on vacations? - This discussion could be
endless. What sort of surplus stores

~are there in your friend's city. MighQu”“k
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they have the odd part you are looking
for?

Puttiqgrthe Packrat to Good Use

The American ((and Australian))
amateur is a packrat. He collects parts,
bottles, screws, bent pins, o0ld maga-
zines and can't understand why the YF
can't get a broom in edgewise., Now use
all this extra stuff to communicate.

_ Send a little something to each of -
your contacts -- or do you actually think
you'll ever get around to using that
stuff? On the customs form write "“Junk,
no value", or "books" (no duty on books).
You can get it out of the house and
either make a friend or at least arouse
his curiosity considerably*.

This will be most effective in com-
municating with DX amateurs in relative-
ly undeveloped countries (Works fine in
the USA too, but the danger is that he
will send you something even bigger than
what you got rid of!). They are usually
short of parts compared to us. One of
the best things we can do is to keep
mailing our "junk" to them until they
have more parts, Mr. American ((and
Australian)) Amateur still doesn't realise
how hard a job it is to get an amateur
rig on the air in many places abroad --
and even in some of the most industrial-
ised countries.,,.

Send Literature

But don't only send tubes and con-
densers and switches. Your magazines
and road maps and photos are very popular
abroad. If you don't save ycur glossy
travel, holiday, or sports magazines,
mail them off rather than throwing them
away. Take a bunch of photographs of you
your house and your city. Mail these
off to your buddies. I can assure you
they will be interested and impressed.

Find out what the other amateur
collects or does as a sport or hobby.
Send him literature of a comparable na-
ture. When vacation time rolls around
visit some amateurs you have worked, and
you can really do a lot of communicating
-- there's nothing like an eyeball QSO.
I have found amateurs only a hundred
miles away very glad to meet visitors.
This is especially true of beginners:;
they can really get excited over a visi-
tor.

»

Truly amateur radio gives us the
mechnical setup to do a lot of communi-

* You'd also earn the undying gratitude
of the YF - after the first shock of
unbelief.... Uh, yes, Alice, -- RLG

(HOW TO COMMUNICATE)
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cating. Few have learned to use it ef-
fectively. Try a few of these ideas and
see what happens.

CQCRCQCQCQCQCQC

You could even use a continuous
tape cartridge to call CQ Bassoon Play-
ers, CQ Deer Hunters, CQ Numismaticists
(coin collectors), CQ Bass Fishermen,
CQ Rockhounds, CQ Mountain Dwellers, CQ
Soap Carvers --- or whatever you can
dream up.

Now you don't need a continuous tape
cartridge to call CQ for you. This is
only if you pick some very obscure sub-
ject you want to discuss such as the
length of ants® legs (maybe aunts' legs
would be more interesting?)*. Its pos-
sible that if you called CQ Bagpipe
Players that one might answer. There
are many possibilities.

Devise some unusual and interesting
subject you want to communicate about.
Call CQ. Get a good QSO going. Who
knows what might happen? Really enjoy
yourself!

* Its only a pun in Americanese,
Dave., Hi. -- EAd.

3:3-3°3°2-3-3-2-2-3-23-3-2-33-3-3~3

RADIO HANDBOOK (continued from p. 112)

11) p. 636, fine MOSFET RF for AGC, but
the mixer should alsc use a Dual Gate.
unit for which it is uniquely suited.

12) e.g. "R.F. Power Amplifiers",

13) The Terman-Woodyard Amp (which has
also been included without significant
alteration for the past 30 years or so
-- but which no longer appears to grace
the index; or the I.F, Noise Blanker
(which the Radio Handbook pioneered
for Amateurs, but which is now conven-
tional, with a number of improved
designs current.)

:3-3-3:322-3-3:2-33-3-3-3-3:3 31

WHAT NOT TO DO ?

((Herewith we initiate a series based on con-
tributions from readers. If you have any to
add, send them in; theéy will appear annony-
mously, of course, —-- Ed.))

I built an elaborate multimeter, transistor-
ised, of course, and ordered a beautiful
sensitive meter for it, Stuck it on, ho joy.
Checked everything through six times, in-
cluding transistors. Eventually discovered

I had forgotten to take off the shorting
spring they place across the terminals in
transit. ((I've done the same with an FE?&)@M?
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LETTER: More uses for Scythe Stones!

'In EEB of February 1971 you published an ar-
ticle on the use of a Scythe (not Sythe!) Stone
to regulate high power,

You might be interested to know that such
non-~linear resistors made from silicon carbide
whetstones depend on the interesting statistical
behaviour of n semiconductor diodes hitched in
random seriea—para%lel, where n is a number of the:
order of 105 or 10° -~ an n large enough to give
truly statistical random effects.

In such a randomly connected series-parallel
arrangement, no one tiny semiconductor diode has
more than a minute bias voltage across it —- and
because of their random orientation in the net-
work, there are as many conducting in one direc-
tion as in the other, so the thing works on AC
very nicely.

The net result is that each individual dioge
has so small a voltage across it that it is opera-
ting way way down on the toe of its response
curve, very near the cross-over point of zero-
voltage , relative to forward vs back resistance.

Any ordinary semiconductor diode, operated
near the zero point, has a very nonlinear res-
ponse; connecting n of them in series-parallel
produces a resistor that does not follow Ohm's
Law; instead of E = IR it follows samething like
E = IXR., By adjusting the ratio of SicC crystals
to binder, the stuff can be composed to follow a
neat square law, third power, fourth, fifth or
even a ninth-power curve! I note from your Feb-
ruary article that the natural stuff appears to
follow approximately a third-order relationship.
But this can be improved on for serious use.

The General Electric Company manufactures
such units under the name of "Thyristor", and
uses some really big ones on high-tension power
lines as lightning arrestors. If lightening hits
the power line, the Thyristor effect effectively
shorts the voltage peak induced in the line to
ground. But to the normal 220xV power on the line
it appears (thanks to the exponential effect) as
a very high resistance passing only a few mil-
liamperes to earth. Those Thyristors are ex-
ceedingly rugged, since SiC has a very high mel-
ting point.

I've been using a piece of the stuff in ny
audio pre-amp for modulation compression; it
doesn't square-wave clip the speech waves, as a
Zener would. It wort of puts a rubber ceiling
on the audio peaks that eases them to a stop
rather than slamming them into a rigid wall at
the top (which would produce harmonics which
would then have to be filtered!).

The old ARC-5 transmitters used in B29
bombers during WWII used a hunk of SiC across the
AF modulator output for the same purpose -- its
cushiony effect on the audio peaks. It decreased .
the tendency to generate high-voltage transient
peaks that a straight clipping diode would have
caused. Remember that the voltage on a trans-
former winding is proportional to dI/dt, the rate
of change of current. A clipping circuit can
produce an excessively high rate of change, and
hence a very high transient voltage. You can
puncture good insulation that way!

-~ J. W. Campbell, Mountainside, New Jersey.

D e s . 0 . -

co by R.A.J.R., and an interesting note on
the uses of selenium transient suppressors:

~-115-

((Readers who may be confused by the apparent con-
flict between use of "Thyristor* for a silicon-
carbide transient regulator, and a silicon con-
trolled rectifier -- may rest at ease. The British
first called SCRs "thyristors", and the term has
gradually given way to calling them Silicon Con-
trolled Rectifiers; now that Mullard has been
taken over by Philips, one presumes that the
transformation of nomenclature will be complete.
In the meantime the Americans took “thyristor" to
describe the device mentioned above, causing some
confusion, 1In fact, there is no functional con-—
nection between the two, name notwithstanding,

((In these times, special selenium rectifiers are
used for lightning suppression on EHT mains lines.
They are also available in lower pPower versions
for ordinary transient suppression, manufactured
by Int. Rect. Corp, STC/ITT, etc. Selenium turns
on less sharply than does the silicon carbide, but
also generates less noise; on EHT tranamission
systems that noise can show up as high frequency
transients -- which generate their own problems,

((On the other hand, one hears of experimenters
trying to duplicate these devices by using or-
dinary selenium rectifiers back-to-back across
the a.c. mains. As often as not, they come to
grief, because the simple rectifiers tend to arc
over at the edges before they are able to conduct
significant currents in the reverse direction.

To appreciate this one needs only tc look at the
Characteristics curves of the commercial selenium
transient suppressors (e.g., Thyrectors, made by
G.E. Mpresumably to replace the old Thyristors'),
which show that appreciable reverse current does
not flow until some 60 - 100V appears across the
diode in the reverse direction, PER PLATE! Or-
dinary seleniums, rated at some 18V working, per
plate, will usually arc over long before that.

((It should also be noted that Siemens manufacture
a gas-filled transient-suppressing device, which
has the advantage that it is considerably less
costly than the "Klip-Sels" (Int, Rect. Corp.),
"Thyrectors" (G.E.), or "Saf-T-Stacs" (sTC), but
for a really large mains transient the gas—~ .
filled suppressor is likely to burn out and must
be replaced fortwith.... But the special selenium
devices can also perish when lightning strikes...))

H See APPLICAT/ON
NOTE 2A00,5 0K AAAXKXAAXRKIOTKXK
LETTER: State-of-Art Electronics (and beer!)

The reason I subscribe to the EEB is that on
theaverage one issue out of eight or nine is a .
masterpiece (i.e., more than worth the year's
sub.). The question is: do you know which ones?
I have the odd feeling that the production of
these gems is quite accidental. |

May I now make a plea for fewer beer, good
coffee, apple drink and soap recipes? Surely
your average (sic) reader has more transistors to
play with than sheepskins to tan or warts to cure,

These few articles aside, with congratula-
tions to you on your State-of-the-art presenta-
tion of commonsense electronics,

-- D, J. Barrett, St. Ives, N.S.W.

3C000000COOOCOTICIOX
SIGNIFICANT NEWS REPORT (5/10/71):

Using photocells linked with a Camputer,
American Scientists have Just discovered
that goldfish rarely swim straight for
longer than three seconds and have a

- cruising speed of 1.5 mph.
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AVAILABILITY OF STANDARD FREQUENCIES IN AUSTRALIA

—- Staff
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RLG: The following quotation from the American publication, Collector and,Emitter
(July 1971) raises an interesting question why such a scheme cannot be instituted

in Australia:

"A work-connected visit to the National Bureau of Standards Laboratories at
Boulder, Colorado, was the highlight of June activity for W5KE. While there it
was learned that the NBS may sometime transmit special frequency and time code

information between frames on network television broadcasts.

If this comes to

pass, ingenious amateurs may pick a 1 Miz phase locking signal off their TV

sets, divide and/or multiply it to have precise fr

cost. We haven't seen everything yet, fellows."
RAJR:

equency standards at very low
-- WS5KE, E, W, Foster

This is not practical in Australia, because we have already filled up most
of the space available between TV frames. The fact is, however, that it is hardly

worth the bother to do this in the first instance.

. We have already an excellent 7.5 Miz signal standard from Lyndhurst, N.S.W.

This signal suffers far less phase distortion at reasonable

than would a signal received from a TV station.

distance from receivers

Furthermore the fact is that the accuracy of the marker on the TV signal
would have to be dependent on synchronisation from Lyndhurst in the first instance.
And the transmission of that signal would be subject to phase distortion as well,
In consideration of the considerable distances involved in Australia, the amateur's

best source of accurate signal for synchronisation would still be the
A typical application of this was the "Crystal Checker and Fre
for VHF" by I. N. Kallam in the April 1970 issue of EEB.

PHONETIC PHUN ((QSP Yellow Thunder ARC))
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Man has too much in common
to be separated

by political blocks

or racial barriers....

whatever splits up mankind
is artificial and can be
tolerated or ignored -

~ whereas

whatever unites mankind
is real
and profound.

THOR HEYERDAHL
(via amateur radio)
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CW RECEPTION WITHOUT PAIN -- K, M. Kelly (VK4MJ) (ex VK7LL))

During recent months the writer has been experimenting with- Radlo Teletype
systems ("RTTY"), and has been working with various demodulators, with interes-
ting results. Modern technlques result in an amazing amount of copy of RTTY
signals in the presence of noise, in some cases with signals that are dlfflcult
or impossible even to hear on the loudspeaker,

One day in an idle moment I hooked the thing onto. a normal: code (CW) sig—_
nal, and instead of working the teletype machine, I connected the output to an
audio oscillator. The result was a nice audio tone, with no hash or other noises
on it to irritate the ears, and there was a complete absence of fatigue in
listening to it. '

For those who would like to try this, I reproduce part of the circuit as
relevant, which was published in the RTTY Journal for May 1970, by Irv Hoff, .

W6FFC. Audio from the receiver's detector is fed into the input, and the two .
zeners are to protect the first IC in case of excessive audio input from the
receiver, The first 709C is a limiter, which gives about 90db of limiting.

The coil in the detector-filter stage is an 88 mH telephone coil, but a coil .
can be made with a Vinkor, or a TV width coil can also be pressed into ser- -
vice; however the toroid one is best, and the 88 mH items are widely available
from surplus merchants. Whatever coil is used it should be tuned to the range
of 1000 - 1300 Hz, not critical, and the audio from the receiver should be tuned
to that frequency, e.g. 1200 Hz.

The second IC, also a 709C, is the slicer stage, and this works the keyer
stage which keys the audio oscillater; this keyer can conveniently be a simple
emitter follower whose emitter furnishes some +1l1 V to supply the audio osc pwr,
whose collector goes to the +12 V raili, and whose base is shunted by a diode
and fed from the output of IC, ({Ed Note: this last sentence is obviously to
save us a bit of draughting, gut if you don't know what an emitter follower is
you obvibusly won't be building such a unit in the first instance...) Any audio
oscillator will do which will woxrk from 12 V or less,.

To adjust the beast when finished, put a voltmeter on pin 6 of the limiter
IC and adjust for zero volts with no input signal; the 25K pot dces the adjust-
ing. Then put a meter between point "A" and earth, and adjust the 5K pot for an
equal voltage deflection with no signal, or with a signal properly tuned as
input. If the morse sounds inverted in the audio osc, reverse the germanium
diodes. Happy listening.

. — - — —— T —— ———— —— i — ———— — — — — —— — — " W — ——. q——— —

I think I ought to add to that article the low-pass filter. This is in my
demodulator, after the discriminator-detector, and is a low pass filter at about
100 cycles or less, which of course must help a great deal in the immunity from
noise, The latest is to use an IC low pass filter which is quite simple. You
will find it in the excellent article by Irv Hoff in an issue of Ham Radio last
year -~ the ST-6 RTTY Demodulator.

+12vV -12v
100K 100K ]

~-12v

4}___*

o s s - M TR g W YA

From Detector ) ” 0.022| 2
0,022 ¢
0,068
3,6V 150 —t—
. ~ 68K g
560 - 1ox§ = 1 3
3,6V
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100K
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A PRACTICAL DWELL METER -- D.J. Beck (VKS5)

I have built the system shown in fig
1, and have found it most useful for my
car. I'm not certain where it came
from; I got it from a friend who got it
from a friend, etc. I acknowledge full
credit to the Inventor, but this way the
circuit will get wide publicity through
EEB.
" The meter used was an "ex-disposals"

3" lmA FSD scaled 0-100, graduated every

10 major divisions and every 2 units on
the minor ones. I did not alter this
scale, but used it to indicate DWELL PER-
CENTAGE,

Most commercial units are scaled to
indicate cam angle in degrees with Sep-
argte scales for 4, 6 and 8 cyls, e.qg.

10” to 50° for 6 cyl engines.

Cam angle in degrees can readily be
converted to Dwell %, for example:

DWELL ANGLE x No. of Cyl/360 x 100, and
for 6 cyl, = 36° x 6/360 x 100 = 60%.

It follows that a percentage scale
1s applicable to any number of cylinders.

Why bother with a Dwell Meter? It
allows a much better tune up of the
timing, and makes the points last longer
than when the latter are adjusted with
a feeler gauge. Points wear unevenly
and the gauge cannot possibly measure
the resultant gap accurately.

Setting the pdnts with a feeler gg
will not take into account wear or run-
out of the cam, bearing wear, or wear in
the vacuum advance mechanism. The
Dwell Meter allows a dynamic test of
actual engine performance.

The Dwell Meter is used with the
engine running, and the condition of the
distributor as a whole can be "explored"

. under varying conditions of load, speed

and vacuum advance.,

In evidence of this, some American
cars are fitted with WINDOW distributors
to allow the points to be set with the
engine running.

At first sight the fitting of a CD

r—fyﬂ A~

16mH 80.. OABS, 5008 5600
etc, 0 .5"

400WY 2705 1mA
Oe5 W 0,01
1.5V —

+ o

Els. 1 2

. [ 7 e
R T (2’
0.1 % 3 500 ;P

FIG. i: THE DWELL METER +! ~ ON ' D,:0A85 etc
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Ign unit would render a Dwell Meter ob-
solete, but this is not So, because
variation in dwell can affect timing,
which is obviously undesirable.

My own car, a Toyota Crown, is very
sensitive to Dwell setting, and errors
can result in up to 3 mpg loss of economy,

Normally one says "I will clean and
reset my points", but if you have a
Dwell Meter it takes very little time to
check and see whether it really is ne-
cessary to 'touch' the points.

To Use

Close switch, adjust Pl to give FSD
calibration. Connect across points, and
run engine to read Dwell% on the meter.
Set the points to give 60% for 4 cyl,
60-70% for 6 cyl engine.

Using an Ohmmeter as Dwell Meter (RLG)

If you look closely at fig. 1 you
will see that it looks suspeciously like
an ohmmeter. In fact an ohmmeter can be
used for this kind of application, and
the circuit of fig. 2 is relevant. Like
that of fig. 1, its origin is apocryphal,
and I too give credit to whoever invented
it (notice how useful inventions tend to
keep the details but lose the inventor?

I wonder why).

The only item added is the diode and
condenser, but perhaps it could be wise to
add also Mr. Beck's r.f. filtering C and L.

The ohmmeter is used on the medium
ohms range, and suitably zeroed. If po-
larities are correct, Dwell % is read from
a 0-100 scale on the meter, and treated as
discussed above. If polarity is wrong,
the meter will read off-scale, so there
won't be any doubt about it!

Incidentally, from fig. 2 you can
see how to connect the circuit of fig. 1
to the car. Also, I might add that it
could be a good idea to see what cam andge
is recommended for a given car, apply
the formula, and adjust points spacing to
suit.

0.0.0.0.0.0.0000006000000600.4
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130V/500mA

¢ M
FI1G. 2: VOM USED AS DWELL METER, Set VOM on high
or medium ohms range. See text.
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ADDENDUM -- R, A, J. Reynolds (Asst Ed)

For a Capacitative Discharge Ignition
system there is little to be gained by
having an accurate adjustment of Dwell.
For CD it is quite normal practice to re-
duce dwell considerably, e.g. to 5 thou.
on some distributors. Furthermore, this
dwell now becomes quite uncritical (in
most distributors) so why bother to ad-
just it critically?

The meaning of "dwell" is the time
needed to allow the maximum current into
the coil at maximum revs. Obviously this
is not relevant for CD.

Further, I fail to see how dwell ad-
justment assists timing. One adjusts the
points first, then the distributor spark
timing. Timing can be adjusted by set-
ting the idling (or a fixed) speed to the
manufacturer's specifications using a stan-
dard timing light. Better, however, it is
worthwhile fitting a vacuum gauge on the
intake manifold (NOT on the vacuum line to
the distributor!), adjusting the distri-
butor position (i.e. timing) for maximum
vacuum -- and then retarding the spark to
decrease the vacuum by 1" Hg gauge.

The same meter can also be used to
set 1idling mixture accurately: adjust for
maximum vacuum., AND the same vacuum
gauge can be used to monitor engine per-
formance and petrol economy:; run to keep
vacuum high.

Obviously therefore, a vacuum gauge
is a far more useful machine than is a
dwell meter!

Elephant Stew

Take one large elephant.
cut into small cubes.
months,

Kill, clean and
This will take about two
Put in a large kettle and simmer over
kerosene heat at 405 degrees (F) for 14 weeks.

Make gravy to cover.
people. If more meat is needed, add two
rabbits. But use only if necessary, as few
people care for hare in their stew.

(ARNS Bull., QSP "Soldier", U.S. Army)

This will feed. 3,685

D0.0.8.9.0.0.00.0.6.6060060.0¢

WHAT NOT TO DO?

110V device was run from 240V by putting a
bobbin of resistance wire in series. But the
bobbin got too hot. What to do? Simple, con-
nect another bobbin in parallel with the ori-
ginal one. Result: Bobbins kept beautifully
cool, the 110V device burn out!

EEB/ Dec 1971
Quote without comment

"If humanity cannot work the miracle of personality
over technology, Vietnam will be dwarfed by the
final holocaust, Life in the biological sense
might continue past that apocalypse, but would be-
come worthless, indeed unendurable for human
beings -- who would no longer be human,"

-- Arnold Toynbee ("Experiences")

"If we defile life by killing or dominating each
other we rob it of all value." --A. Szent-Gyorgi

LETTER: UHF Frequency Indicator

In order to determine whether pea lamp
a varactor transmitter output [\

was on 432 or 576 Megs I made d } '
up two of the devices shown A/2
here at the right, one at dipole

each frequency. With this

held close to a A/4 wire in
the Tx coax output socket, I
found it easy to tune up for
maximum output on either of STUB

the frequencies in question, I thought the idea
might be helpful for other UHF experimenters.
T. Bellm, VK52ZDY, Stirling East, S.A.

oo _

/2 0.C. COAX

Quote without comment

"The other day I got a letter from a W2 who had
written to a well-known antenna manufacturer and
asked if it was all right to use a transmatch in
the line feeding the beam. The manufacturer wrote
back and said absolutely not because using the
transmatch could cause the traps in the beam to
burn out! Good Grief! I guess the manufacturer

is afraid that someone might get some power into
the antenrna, hah.”

-- L. Mc Coy, W1ICP, in Collector/Emitter,7/71

STICKY TRANSFORMER CORES

§{osP Bandspread:; QSPP ARNS Bulletin 4/70))

When was the last time you aligned
your receiver and found one of the IFs
was stuck and you were unable toc move
the tuning slug? Here's an idea that
may help.

The usual reason for core sticking is
wax from the coil foim or intentional
sealing of the core with wax.

Get an Allen wrench or a metal tuning T
tool that fits snugly inside the core.
Hold the tip of a solder gun against the
(metal) wrench until it gets hot enough
to melt the wax, then with a long-nose
pair of pliers, carefully turn the
wrench, Remember not to get the wrench
too warm, or you may burn up the coil
former

WRONG FREQUENCY ((QSP, QST, Sept 1971?1%\
t .

A friend of mine at the office came up ;
to me several weeks ago and asked what he i
could do about a ham who was coming in !
on his stereo tape deck. He said it ;
didn't bother him at first but after about {
thirty minutes of this he got pretty mad. i
I asked him if he knew who the ham was ;
and he gave me the fellow's call letters. !
I then asked if the ham lived pretty 2
close and had he been notified. My :
friend said, "I tried to tell him to b
stop messing up my stereo. I picked up
both microphones and called him, but he ]
never did answer,"/K. Lambert, WASEOG. 5

T s
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LETTER: Transistors in Output Transformerless Amps.

I like the new EEB ("whatever that is"). It
is more informative about things electronic, and
I liked especially the series on power supplies and
OTL amplifiers in 1970. I liked the old EEB (pre
1970) too, because it told a lot about what was
going on in the radio and allied world with re-
views of books, magazines, and manufacturers.

In the articles about OTL amplifiers, you
mentioned that with high ambient temperatures the
output can become distorted.

About a year ago I built an amplifier with
computer board transistors using a Mullard cir-
cuit (ACl27, 0C810, OCBl, ACl27) which is very
similar to the Fairchild circuit. I used it to
improve the output of a battery tape recorder, and
it used to run for 2 or 3 hours at a time, and used
to give out a very sweet sound all the time even
though the output pair (034 and 083) got quite hot
to touch, and the ambient temperature is 75° to
80°F at night here.

when I saw that the OC81 will dissipate twice
the power of the ACl27 (the original design output
pair) I replaced the 034 with 2SB77, an output
transistor from a wrecked Jap portable radio with
no noticeable difference.

I then found by accident that if I bypassed
the input transistor (063) and then fed the input
straight to the driver transistor, no noticeable
loss of sound occurred. So I removed the first
stage and put the feedback resistor to the driver
base; it stayed like that until the motor brocke
down and the whole lot was reduced to spare parts.
The amplifier always sounded quite good, much bet-
ter than the original using transformers, which
seemed to blur the sound.

I also built the Fairchild 3w circuit when it
came out in "Coryra", only using cheap silicon
transistors. I did indeed have the trouble you
described with the original Fairchild circuit (EEB
May 1970), so it would appear that the Mullard
(or Philips) circuit is inherently better. At
the time I blamed the use of different transistors
but T have now built the Maddever-modified cir-
cuit using the same transistors, and it socunds
good.....

I wholeheartedly support the letter of J.E,
Anderson, EEB Aug 1970 about cycles vs Hertz, I
am a chemist using metric units in a Forestry
Department using Superfeet and the like. The amt
of time spent by me and other pecple converting
from one set of units to another would make anyone
with only an even passing interest in efficiency,
weep. As Mr. Anderson says, there is no sweat
involved converting Hertz to CPS, but the princi-
ple is important.

-- K. A, Garbutt, Boroko, T.P.N.G.

{({In reference to not noticing any difference in
output power when merely plugging one set of
transistors in in place of another, see the im-
portant "DESIGN NOTE BY RAJR" at the bottom of

p. 93 of the July 1970 issue, .

((This matter of what we do include in EEB does
seem to run in cycles (if you'll pardon that
expression). Sometimes we'll have a run of re-
views, as in fact at present, sometimes not, but
remember that not everyone likes that sort of thing
-~ viz the letter by K.T. Andrew in this issue. In
any event, note that when we make Reference Lists
at the end of some articles we try to include in
them as much information as possible.

Sh al!
({1 loathe Hertzes, but as I hewe mentioned in my
“Sacred Cows" article on S.I. Units, I suppose we

U nepr Par (lare 72)
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are stuck with them. 1Its OK for you Chemical
Engineers, but we Chemistry Lecturers are the ones
who have to fight and interpret the Textbocks to a
generation of students who already f£find modern life
reasonably confusing. -- RLG))

LETTER:

I appreciate the magazine, the new format
helps a lot; having a pretty book to read makes
the material more interesting.

Never mind, mate!

I read most of the practical circuits, the
theory often gets read, but I hate "IMPORTANT
DESIGN NOTES" by RAJR, e.g., p. 93, 1970. I know
most of them so they can't be too important (sic).

I've got four initials in my name too, but
I'm too bashful to use them. Furthermore I don't
collect cars for a hobby, and if I did they would
be average, not impressive.

-- L, N, Smith, Lileah, Tasmania

three
((Notice how cunningly I put these 4we lotters
together! 1I've always admired Editors who could
do that. -- Leo))

s s e~ — (S S i " - e T —— — T —— - i 2 ———

LETTER: Buy your own computer

I have just received your MAPRIL issue, and
for awhile I couldn't make up my mind whether the
article "Make your own Computer" was a leg-pull:
shades of Larson E. Rapp in the April QST's etc.

I decided in the end that (t/i' must be serious
because nobody would go to that trouble (and use
so much of your valuable space) for a gag.

The small circular slide rule is very handy
but I would not like to think that anyone in Aus-
tralia has to make their own somewhat inferior ar-
ticle in order to have one,

Such a slide rule is available in Sydney (at
least) from Paul's (Merchants) P/L, 314 Pitt St.,
Sydney 2000, complete with a neat plastic cover,
for 95 cents (over the counter).

It is known as a "concise" No. 28N, of about
4" diameter, Japanese made of a very durable white
plastic material, complete with cursor. The outer
dial carries the "D" scale and the inner dial is
recessed flush into the outer, and carries "C",

"cl", "A", and "K" scales. I think there is even a
small instruction book which goes with it. A
bigger 6" version is available, but costs about
$§3.40.. I have no connection with Paul's but I
presume they would post one to anyone interested
enough to send enough money.

I enjoy your magazine, including the non-
electronic trivia, but would like to see a greater
bias towards specific projects and less towards
theory. I thought the book reviews in the current
issue a bit much of a good thing.

-~ K. T. Andrew, Ryde, N.S5.W,

((The "Original Size" offered for 10c in the
April EEB is 6" diameter -- Ed.))

P.S. Having gone to so much trouble, coudn't
you do better than "a rough calculation to know
where to put the decimal point"? -- K.T.A.

(( ...2?2 How else does one use a sliderule? --Ed))

Use for Potato Peels

Add the peels to well seasoned steak mari-
nated in garlic, wine, and onions. Roast peels
suitably in this mixture, add garden-fresh peas,
home-cooked bread, and serve with a smile.
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PUZZLE (Oct 1971) SOLVED

In a simple (?) circuit of two series resis-
tors we showed that since

(1):PT = Py + Pz . then

(1?2 , (52
Ry R

2E1B2 "
Ry+Ry

(2):(E; + Ep)2/(Ry + Ry) =

(E1)2 + (E2)?2
Rl + R2

(3):

and we asked you to prove it. We received
several replies where the correspondent couldn't
see what was the PROBLEM: we had proven it our-
selves, hadn't we? To those souls we humbly
apologise, and forge on to the other solutions
presented, some locally:

A) Rod AJR worked out a solution having a dozen
steps and a final identity which proved the
point without reference to the original epa-
tion; and he didn't use a single differential
equation in the process! For this noble effort
we reward him with the privilege of indefinite
perusal of all interesting EEB Manuscripts,

and all others too which I don't understand.

B) Rarrie R, our tame mathematician said “so
wots the problem?" To him as a Reward goes the
task of editing all EEB Reviews to ensure that
they don't land me in gaol.

C) One of our Subscribers didn't solve it at
all, but he earns a Subscription anyhow for

his noble efforts in scolving the last-mentioned
problem one time when Barrie overlooked it,..

D) Richard HF commented in the same vein as BR,
in consequence of which he earns the privilege
of building for us any one of the brilliant
designs he has muttered about during the past
half-dozen years,

E) P. J. Griffin of Roseberry NSW and

F) David Hainsworth of St.lucia QLD sent
answers at about the same time, which were
simpler than Rod's, and achieved the desired
results. A sub. goes to both.

Abbreviating a bit, PJG worked on the LHS of
Eqn (3), rearranging to obtain

(4) _E1% 4+ E1E E22 + E1Ep
R] + R, Ry + R, SO,
(E1 + E2) (E1 + E2)
(5) E1 "R %R, * B2 "R+ R,
Now, since
Ey E2 .
(6) I, = I,, then R, - Ro from which follows

solutions for E;, or E; in terms of the rest.
Using this to substitute for E, inside the
brackets of the LHS of (5), and for Ej in the
RHS of (5), and cancelling (R] + Ry) etc,
(7) E(E1) , E2(E2)
Ry R2
On the other hand, DH substituted E; from (6)
directly. into (2), simplified, substituted Ej
again from (6) into the result, and came up
with the RHS of (2) directly, Good show men!

As for me, I think I'll avoid this kind of Puzz.
for awhile. After a day full of such contri-
butions from students I don't want to have to
come home to it in EEB as well!

= RHS of (3), Q.E.D.
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AUSTRALIAN STANDARD FREQUENCY/TIME SIGNALS

One of the chaps who caommented on the
triviality of the Puzzle, at the left, was
John D, Cummin, of Frankston East,Victoria,
who sends ue the following useful correction
and general information:

"On p. 116 of the November EEB, RAJR re-
fers to the APO Standard Frequency and Time
Signal Service as eminating from Lyndhurst, NSW
on 7.5 MHz. For your information, Lyndhurst is
in Victoria, in fact only a few miles away from

my home. Transmission is on the following
schedule:

UTC (GMT) _AEST A, Summer T, _kHz
0945-2130 1945-0730 2045-0830 4,500
2245-2230 0845-0830 0945-0930 7,500
2145-0930 0745-1930 0845-2030 12,000

Details are given on p. 18, E,A,, May 1970,
updated on p. 23, E,A,, Jan 1972."

0. 0.0.9.0.0.0.000.9.0.0060000000004

LETTER: J-FET Circuit Loading, and
Problems of Coil Design.

One point I have noticed when using tran-
sistors and JFETs in receiver r.f. circuits, is
that while the base of the transistor or gate
of the JFET is not connected to the top of the
tuned circuit, one can obtain a mighty dip on
the G.D.0. when checking frequencies, but as
soon as the base or gate is connected, this
dip diminishes tremendously in magnitude, as a
result of the finite resistance shunting the
tuned circuits,

The bipeclar transistor does have a low in-
put imedance, so would be expected to load a
tuned circuit unless tapped down, but the JFET
is supposed to be a high impedance device. I
cannot help wondering how great an improvement
in the overall Q of the coil would result from
using a valve or IGFET in the circuit?

On another subject, nowhere have I been
able to find a discussion on coil design using
the Neosid formers or the ferrite toroid coils
used by E,A. in some of their designs.

I wrote to E,A, a while back on this sub-
ject, but they replied that their Neosid and
toroid coils were designed in the lab, and
that design was complex and involved many para-
meters.

Both the RSGB and ARRL Handbooks give some
discussion on designing coils, but these are
for large diameter formers (min about 1/2") in
general, It angers me to see in their cir-
cuits that coil details are for the most part
given in terms of manufacturer's part numbers.

-~ Eric Gauja, Merrylands, N, S. W,

((Simplest way to get around the problem of

coil design is experimental: Wind a reasonable
number of turns, measure the inductance, and
rewind to suit, assuming that inductance varijes
approximately as the square of the number of
turns, If final result is too far_off, it can
be corrected again either by the N2 approxima-
tion or by the N relation found empirically;

if you find something useful about this please
let us know, specifying the core used, etc.--Ed))
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WORLDRADiO: International Communications Report,

Worldradio Magazine
2509 Donner Way, Sacramento,
California 95818, U_S.A.

18/5/71
Dear Sirs,

We have received a copy of your pub-
licity sheet entitled “Amateur Radio Ser-
vice", It appear that yet another ama-
teur radio magazine is about to grace the
American scene. One presumes that the
other magazines will now devote them-
selves entirely to technical matters and
leave the human interest material to you.

We should appreciate receiving a copy.

Yours sincerely,
R.L. Gunther, VK7RG

The Editor
Worldradio Magazine
(Etc)

Dear OM,

Thank you for sending the first is-
sue of your publication. I have found it
to be a remarkably positive expression of
the positive side of radio amateur opera-
tion.

18/8/71

Ours is primarily a technical pub-
lication, but I have often attacked the
lip-service amateurs give to experimen-
tation whilst they devote most of their
effort to operating commercial equipment.

Your activity shows that there may
be another side to the coin: amateurs may
indeed contribute to the benefit of the
cammunity and to their own creative endea-
vours as a result of operating goals ra-
ther than of technological expertise.

Live and learn.

I commend your positive approach,
and urge that you maintain your resolve
to avoid amateur politics -- a difficult
task...

Yours sincerely, RLG
: (etc)

Mr. R. L. Gunther, VKRG

P.O. Box 177, Sandy Bay,

Tasmania 7005, Australia

23 Aug 1971
Dear OM,

Thanks for the subscription to
Worldradio and the nice words regarding
such,...

I was in Australia -- Sydney --
Townsville -- Port Moresby -- Lae —-
Rabaul -- two years ago and had the gran-

dest time. Went to Ewasse with Fred
Hargesheimer, VK9FH (center spread, is-
sue No. 1 Worldradio). I was saving my

pennies so I could go back someday and
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(An exchange of correspondence)

then I started this paper and that
pretty well took care of that for some
time to come, '

I found your remarks about the pu-
blication very well thought out and they
captured the essence of what we are try-
ing to accomplish.

Yes, you could certainly help by
telling your readers about us. At this
state and stage of our existence and
development we can use every bit of help
we can get.,, We are interested pri-
marily in public service, humanitarian
actions and international friendship.

We would be happy to send a free
sample copy to anyone who might be
interested...

73, Armond M. Noble, WB6AUH

EEB Ed, Note:

Worldradio is printed on inexpen-
sive paper, small newspaper size, and
features a definitely international
outlook. It is published every three
weeks, and describes its subscribers as
"participants®,

Worldradio's policies are well sum-
marised by the quotation from Thor Heyer-
dahl which appears on EEB's front cover
this month. My own view is slightly more
cynical, but I admire such idealism greatly.

Another reflection of their attitude
is indicated by a quotation from A.W. Clau-
sen in their issue of Aug 9, 1971:

"A time of transition and ferment is an
opportunity -- an opportunity to revital-
ize the multitude of ways we conduct our
affairs, an opportunity to ponder the
quality of life, that we may proceed res-
ponsibly toward whatever destiny we aspire
for ourselves and our children, How our
generation confronts the issues of this new
decade no doubt will decide -- or dictate
-~ the path we travel for the remainder of
this century."”

Well Eerhaps so, or at least so say
many of the contemporary social philoso-

phers, but you see, . the main point of
this is to show that this radio amateur
magazine is not only idealistic, but also
practically idealistic, Over again the
point is made that mass media tend to
stress the bizarre and overlook the con-
structive aspect of life. These people
present constructive operator's amateur
radio as a challenge to humanity and to
the survival of amateur radio. Amazing.
Send your $US6.00 and try them out.




STATE OF THE RECEIVING ART, IV

-- Direct Conversion: An interesting fad,
used here as an excuse for re-examining
some important parameters in Front End
(and other) Receiver design 3 R.F., Sta-
ges, Linearity, Audio Selectivity, and
Phasing (and other) Detectors.

"Give me a firm place to stand,
and I will move the earth."
—-- Archimedes

T o " — — — T — T —— — — . NS TN WP b S G TUh Vum PSR WK M e Wt —

Introduction
In Ref 16f, Ed Noll says:

"The foreboding opinion that integrated
circuits will stop amateur experimenta-
tion and stymie ingenuity is unfounded. In
fact, so much reliability and versatility
have been built into these devices that
there appear to be an infinite number of
external circuits and systems yet to be
tried. Each amateur can look forward to

a lifetime of fun and experimentation with
solid-state devices and systems; the inte-
grated circuit is just an extension of the
solid-state science of packing active de-
vices intpo ever smaller spaces., Diodes,
transistors and resistors are the pri-
mary components used... although a limi-
ted number may include an occasional ca-
pacitor or coil..."

Perhaps so, and ICs have another
vantage: they can stimulate interest
certain types of circuits which were
popular with valves because of their
""obvious complexity". About this tender
subject we shall be having more to say.

Certainly the day has now arrived
when an entire receiver can be made with
ICs, whether superhet or direct caversion
(Ref. 34a).

The Difficulty of Shifting the Earth

I am living to regret my decision to
look into "a few" aspects of modern re-
ceiver design. It has delayed EEB un-
duly for the past 6 months, because I
can't both write and publish a magazine.
And it has probably been the cause of our
having lost some 150 out of 250 renewals
due these past four or five months. It
may gain us international recognition,
but it does tend to offend readers who
want to see in [EEB circuits of rain
gauges to tell you when it is raining.

Well, that select band of you who re-
main with us, follow this tale into com-
munications. It has some interesting
byways, and will eventually lead to a
conclusion I modestly predict to be
earth-shaking (if everyone read EEB.).
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' ' i --_and old
L RLG,etc139915t1°“§' new and

The Literature is being flooded with
Direct Conversion (DC) and Synchronous sys-
tems: Refs 8b-e, 14-20, 22-24b, 26e, 28,

29¢c, 33, 34a-1 -- and don't overlook the
1968 QST article which started much of
this (described in 28, p. 81).

I have a distinct feeling of "Future
Shock" as so ably defined by Alvin Tof-
fler (35). Surely some of those referen-
ces must be available to you if you are
interested in the subject, particularly
8b, 16, 17¢c, 24b, and 28; if your local
State Library or branch of the WIA or
NZART does not subscribe to all the major
English-language technical magazines, in-
sist that they do so.

In any event, don't depend on it to
appear in EEB. EEB is a romp through
electronics, not into it!

Our Place

My place in all of this is not (neces-
sarily) to repeat the good oil from the
Literature, but rather,

l) To clarify (2?) some definitions,

2) To show that Direct Conversion (DC)
can be (phase-) synchronous or not,

3) To show that it works best when it
works linearly (as what doesn’'t?),

4) To inject some commonsense (or
rather, "commonse" into well-understood
(?) subjects like R.F, Amplifiers,
Mixers, and the rest, and

Superheterodyne Receiver Design

5) To point out that the same high tech-
nology applied to superhets as to D-C will
yield even better results —-- and NOT
necessarily more complicated for the same
performance; both Murphy and Gibbs demand
this.

A lot of good literature on superhet
receiver design of contemporary sort has
appeared in the past couple of years in
cQ (1l0ab, 11b), Ham Radio (15+,16h,17+),
QST (21-23), Rad. Comm (24a, 28, etcetc),

3 (26bgh), and Wireless World (34a-1,Db,
etcetc) .

For the most part, though, like the
electrical system of automobiles, "today's
receiver still uses the same principles
developed back in the dark ages when the
(Establishment) vehemently objected to
the use of the 'new' superheterodyne." (26h)
And with rather good reason, the scope of
which will become evident as we delve
further into the problems and advantages
of Direct Conversion, the Alternative.

Those "same principles" have recei-
ved quite a lot of grafting, including
various front-end refinements to improve
linearity, sensitivity, and stability; and

e PI29




( —= 42T *d ‘QIONIINGD) femoy o0f I980T) *,DPTTOS SUTOF axe SoABMOIOTH, ‘o00otd 80TU ® 896T AON JO J98UTIUY OLUOXFIOTH
8y} UT pue ©,Jem0d 9ABROIOT) Sullexsusn Jo sfey Mey, SBY ONSsT mmmﬂ ounp oy} {7, Jo sotrdoo yowvq YITA esoyy JI0J {qqTapoxg
*g°d Aq ¢,5I04STBURL] SABMOIOTH, ‘OT0TII® Ue ST UOTFBILUNEEO) OLDEY CL6T Axetuep oyj ur ‘seABMOIOTm 4NOqE JuTyTR]
_ : *TT® we, utk 3,uBp *sxspuntd oy3 ueyy Ieyjex ‘ssuodses mwnmwrydo o3 sxeBunid 8y} 3enfpe nok
Ft (901°d) juwemrasdxe 10}8TsUBA} SYJUBTBA® JSQUAAON O3 UT S3TNSSI I8339q 398 TT,n0L 4By} UTELI00 ATTENgITA S4T
*90%8 SJ03STEUBL] 9YIUBTBAY JULISDUNLQ

**°11 PTTng op usy} ‘sfned-uns B pesu (g noL JI 88IN0D JO —— §°°°2T JIBYO 0% 109ped B JuTNew Ul WBY] ISY}BJI uUNS
8y} ul 3no0 judds aq J99%9q JySTW OWTF JI6Yays Jo ‘suc Io948q B ATTIRESS03U ST TEUITS ae3uoxgs B Joyjeym Jresanof yse
noL aaBy pTnOA 9y *TRUSTS axomw gno qnd 0} JI9}}TUWSUBLIL ® X0 ‘SUTUTIYS ST uns 3Y3} usys nofk [T 04 88ned ® PTING 04 onTeA
8ABY ATTIBSS90SU 9, uS00p 3T 38y} LBS 9y *SOTUOIIDOTS UT SOUTBA UBWNY 9B JOOT 03 pegdmajqie aABy aM .Awmwommm 9.I0Ys
0F OSN I99%8q 3BUM) BUTPUBRISYZTAROU sadFoex aedg ;s9ousnbesuwod snoTeAxBWUN YITA Sweqshs snoTaArew Furonpoxd yjTA JITos
—}T UWI80u0d £33T008 HOTS INO JO Youm 40U §80(Q ,;9I38y} oI Loy esneosq, 1snf BUTARY YJIOA SWAGT TROTUYDSYG oy
: JATNSSX 19U BYY Uddq SBY JBUA pUY  *A4OTIBA UOTI UT SOTOTXE TBOTUYOS] UJTA
PoOyDd BT 8anjBISYTY dYE 38U} UOTSseadwl oy} Jopun uesq sA®Yy I 4ng *,sxeydosortyd syj Io0F AydosoTTyd ey3 saBsT pue TBT
~I818W TBOTUYOD9} ouaow, ysiTqud 0% 4uSno 84 3BYL nAhﬁpomnﬁ@ 9T0T3I® 2y} UT POpPUToUT ponv sjuopuodsarzod guy Texerss £Lq
dn quSnoxq jurod B ses queAsyex sdeyreq *Jojoxd pPTNOA 4 PTIOM JO puty oyy soyew L[Taessaosu ssexdoxd TeOTUYDE] Jayjeys
pue ‘squemdoTeAsp TEOTUYDS} J0J Sosu oyl Jo worgsenb oy} sea STOTAI® 3BYS UT possnosTp I sJuryy Luswm 8y} Jo 3ug
*OTQTITISAU 90U 3nq ‘SSOT ST Pesu oyl oJoys *y°n sys o9 31T pues 0% easy 11,1 ox8yq pajutad
363 9,use0p 3T JT *9qLIOSqns NOL JO JaquUnu ® YoTys 04 ‘uorgey ooxuex oy} ur sutzsIem TeoTufosq qusutmoad € 04 m\z
aYys jues I 08 ‘exey 4By} JO yonW peaJ 3A,MOX  *F3YINOYY DY M8U SWOS PU®R sSNOoTAsxd omos Jo untpusdmoo ® Futeq —— :wmqwow
84 8IB aX9UM [OTPeY JNSYBUy UT SPUF PUB SUTS), UO STOTII® YSTIUOT B JJO Paysep I pue aﬂmm KL1ass pue T/ sjel ATIBINOTL
~xed pus)aesd 3s8ed ayz BuTanp [SH pue §7 ul Sutaesdde ssuo JeTTETS jnoqe pue oTdT4IB gy} jnoqe jySunoy} T ‘Trem
u® " TUONOBL T *y°g®n YUY UT n8F ' 23Tub lepvmw eq prnOA Wey) JO AuwW MOY JISpuUOy
;0Tpey ey T/6T I°queAoy oyj uT ( I9QTIOSURL), PUB J0}BTSUBLY ydexdaysqoipey OT}eWOINy, oyl JO SUTYI 1ok pIp 1eUM,
. 1883 Ta8 quepuodsSaaxod y
(4 S%d PUB 8aT3eg uesngaq LemJrey oIT o)) :9FUOWEOy PUE SUOELBNLLT

Amm JoBq 9ag) *oge .mm.mm 19U0 O/6T oY} S®B owWSS Y} 4800 TITA 3] °*UOTINGTI}STP I0F Apeaea puv punoq sq TTTA OUNTOA T/6T
oY4 pue ‘pogsenbex soussT y¥oeq pue SeWNTOA punoq 1% 3n0 pagsod aawy woos TTeYS a4 ‘Furiof agw s3UTyg a3ex oY} 17 *3T
JO Naoa pood ' Furop ST pue ‘qof ey} uo o3e} 0} JUTTTIA ST ‘oW I8OU SIATT oys ‘paog epuslg Og °*pPBAT 03 SITT UAO STY
g8y 08T® oy ‘uosuyop weysayn xo ITq 003 3suf 208 pwY qOf ayy ‘quejaodut gsom sy} Arqeqoad st § qutod fasoyq 3o
*Lxeloa99g aedoad B JO s90TAIIS 8YY Surdedug (€)
i7oT1edTIqnd sTyg ystiqnd Ny o9 TIA y3oq
3,UB0 T {3J08 23BIOQRIS JO SOTOT}IE TeOTUYD9) FUTTIN UO (uotssaadxs eyj} uopxed IT,n0L JT) untiojexouw B SuTHe] ()
*POYSTUTT 49L 30u pue ‘qol osusumt ue sa7IJ Lm ButsTuesIoey (1)
:£q ‘e38T ArqrssodwT oS qou sutzedem oy ystrqnd 04 pue ‘Arydwoad peTpusy sIepao
SABY 0} DOATOsSSI dABY T *giq 38 SUT}BINUNOO® U99q SBY YOTYA SSem BATRRILSTUTUD® Buluasios ATTpeeqs B UT ABIES 188 oIy
S8k 41 ‘*ButiTedde sea sanssT Aoy-idog oyy Jo souereedde TBUTS oY} WodF pe}Insed YOTUM 8ouapuodsaxiod JO POOTT ayy,

JdTHH

(Dgg) uwuesg pue sxepusly -~ ,jurede xowvq 9T nd 04 ST qof ano ‘3%
988 T A=A 9Y) {pagoA0D ea® SOALT qBIP 9I® YOTUA LFTA UOTSNTTT 9TQBRI0IWOD JO ITe 9y} J3o dTa3s og ST aITgse Jo qof YLy

~G3T~ . H1g - TVIN0LIIqE TL6T 9eq /933




e e e L e e T

e e o &) SR EOT POUOLUSELITPIO CAOBINOOE SUGY pUR -~ S00UBIe[0% dexe sallsus of peustutly puv peqqry

—~pusy £} euiydem ALIsAy *SIULWYSTIGB}SS JULNUILACT snoxsunu Lrddus 0} SNUTIU0CY puw s8WL} ATIBS °80Y] JO SPIBPUBYE
£9TTenD By} WOIF PO}BTAOD JOASU 9ABY Lol[] *PTIOM 8y} ul AI38NpUT OTPeI 8YF I0F Seutyoew BuTTT00 JO SIOPTING 38ITJ
oU} Juomws oxos L9y3 HT6T UT PeYSITqe)SE °I93E90TaY JO 0p TOOJ VIX 9y3 Aq paanjoenusm oIv SSUTYOBW SUTF asayfy
. *ATOATTSD Syeed g xoaddy *y*n - gog 00C¢ :sjuemyty
SATJI( PUS~OTQNOQ INOYITA Ing IS}UNOI 3850 YITM SUTYORE DIBPUBLS *afned §7 pue L¥ ussnjsq BuTaen00 Au® Jo pue oxTA
JO saBnsl gs0w X0J 9TqR}TNS §pesJ soptacad sfuex Tedroutad oYy, *oTqresod sa® seBuwex Joylany pue ‘gout xeod 98 9%
oSy woxy ‘erqrissod eam speeJ usejy *qusmixedep Jurputa 7rews ® Sutddinbs jo suesm 8ATsuedXauT ue sxagyo 3T ‘teqrdes
93BISPOW UITH JUTINGOBINUBE SOUSUMOS 0% FUTYSTA asolyy 404 °T®OPT ST auTyoew y odfy ano ‘uorqtsodoad aTqe3toad B aq
L£7pasy pTnoo suTydBu sATsuadxa pus sjeloqe(e uB axoum ‘doys atedax 8y} xog *JuoT ,§ pus J1938WeTP ,4 03 dn STTOD J0J
Y T9POR ‘sutydeum JUTPUTA TTOD USATIP PUBY OT}BUOINE~TUESG (2
*fousFxewe ue uUT LTQRJI0JWOD 83Tnb pexxom eq ueo SUTYOBW 8y} YoTus Aq patrd
~dns ST 9Tpuey SUTATID ® oATIp Jomod J0F peusTsep y2noyire pue ‘erdwe Juraq 1030w *q°'y¥ B ‘xemod oT33TT AxeA sounsg
—u0d 4T “°93TSTubax oxaym Pa3lTy eaw SBUTIBAq LB PUE ‘a1Inq £1TBTJURYSqQUS ST suUTyoBW 3Y] °*$800 BIYXe 4® YOnTo
po38x8do-1007 07 TBUOTIIPPE JI0 JO 908Td UT x83unod Sutuiwrajspsad ¥ J030W & payojnlo LTBOTIsUTEU HITM patiddns
9q UBD SUTYOBW By °*BIIX® UB ‘88IN0D JO ‘ST STY] °“aogexedo 9y} £q pe33tl LATTBs °q uEDd Koy usym swtq sanyny Lue
38 potrddns aq Lmm syaed ayz o0 ‘ogs ‘sToxuoo SUMTOA 107 8dTa}s 8TqTXSTJ SUTPUTA JOJ SATIpD PUS STQNOP B YJTA DPag4T]
8q WEd SUTYORW STY} poanbex FJI “edvTaamO 4T I0F 0CTg ‘83BTaa®O ,ZT J0F BIGXO £ coovd *I9pao woxy exeeM g xoxdds
LzaaTTep ‘*y°n - gog °soxeds smos ‘sTenumey Furqeaadp puB 99TAIeg ‘aaTaaw) Teey ‘1FeysI9gUNOy-yo4NTy YITA ‘epoum
PIBPUEYS “SUOT ,9 03 BTP 4§9 0% du STT00 107 ‘p TePOy (T “SeUTYOBY JUTPUTN [TO) oTyemOIny A3TTemy VBTH :TIVS 60d

"500/4 ®ruRmsey, ‘Aeg Apueg ‘//T Xog ‘gmm -/ ¥pvy *I/¥ba ‘240l 0¥ :TIINVA
"“nuﬂ""u"""”""""“““n“""“u""““"uﬂ”"“"“""“"""n"""""uﬂu”uu"u"”"

"£TUO PUBTEOZ MO PUR BITRILSNY *G00/ etrusmse] ‘ALeg Apueg ‘//T Xog ‘spavog xeiundmoy ‘guq 1WOxT
18pIQ ‘B830N PaABOG J9jndWO) YU} UT POQLIOSSp SB ‘ITISINOL SBOSIBAO uwoxy £1900x1p x0pa0 ‘Butaepao £31quenb X0
*9887 Loyg eTTUM ‘jgN I0 gNg Hush nok I9U3sym £JT00ds OST® WO NOL pue —— SBISISAO SUTIepPIO USYA UBYS (A1dats pus)
LIfoTnb sxow sstpweyoxsm 3y} 383 nox cquemdinby ano aoy Jughed pasmoy seod yotus ‘xogstsueay xad op 04 € 1n0qg8 8oeum
Ok "O0C TBUOTITPDP® U®B I0J paptAoad aq wed yoIys Jo £doo ® ‘sejoy paeog Togndmoy seTnSed ano ul ATSATSUSLX peqTIod
~BOD U®3q 8ABY §PIBOQ 9S8YJ *SPUTY SNOTJBA JO sI04Toeded ‘sJ04sTsed ‘sepotp epnyoutr Avw sqaed xey30 {ursd umtp
~ou ‘s3eyear ROT ‘untuemred L4rTenb USTY 8I® SI0%48TSUBLY, *B84F 3500 ‘J03ETSUBLY god °0T -TIVS ¥0L SQUV0d HALAJNOD
((18q pTNOYS 9T pres I))((*ucos sTqeTTEBAB 2g pPInNOYS TL6T a0F sunyop punog 8y “‘x9JJ0
OUO UBY OJOW SBATIOAL 8Y JT WAY) O} S0TAISS JO 99 UBD *g*qg sdeyaed os ‘Adoo sTyj Butjuer sae erdosd Z9Y3}0 TBIBASG
°ION "PE)) °*900¢ asN ‘Asuphg go L3Tszeatup ‘uotup eyp ‘19T xog fAweuog sonag "TL6T *qeg ‘EHT Jo Adod euQ :FUINVA

"ll.'.r-ll-'lu"plIl\.l"ll.l.“lll.l...l‘l"nu'«l"“"’lﬂhr’l"l\!“I..‘lllllllllllll""n"lll].lll"“"I‘tl""l'l'nlllllllluu"l‘“ru

*L122 mgN ‘usaedoy ‘py 1utoq Ly00y ygz ‘(savedey yoje) UOTSTOBLJ) SWETTTI °*y *g (FUTUBATO OTUOSBA}TR I0J °2TqeaTns
LO0}BIBUSYH g X0F FINOITO B YJTM oW 2STSs® ouokue ueod ‘osTY *eAxes 1sITJ omOD }6ITF 0% soxF 4s0d TTTH °eonsst

Amay GGET u30g *SITNOITO 118 snld guv ¥ 2 *3 ¢2T Sk ooqpuey I9S[] ¢ (3TNOITO UITA) 29 gp Nooqpuey Jes :IVAV GALD
"T00S °V*s ‘epTerspy ‘0g4n TZGHT Xog ‘soTucx}osTy mogsny *yoee 00*€4 II ¥ ‘otAoy g xedng popysy *Fey 1J0§  “uome
05°Tg SIUTI4 ¥ aNOTO0BPOY (0Z-GETYn *dX¥ 07 °*yo®e €8 SPPTTS II °WOIYO®POY J0~GETY *dX¥ 07  :TIAVIIVAY SWITI AV ION

e R ST _— e =t ot mm aem eme = == 2D R O 22 o= T mm oam sm e e — — — — e amer
llllvlnllh..llccl.llu-lllllIlll"ll“ulll:"l'llllll'l“ulnn EEE=ESsSsaEmasasmossoss o=

.................. Suryjou 99jueIEn3 o\ "SENIT XIS 19d 903 IO 9UI[[O07 == [BIISWIWIOD ¢ EMI = [BUOSISJ :988J SI],

o ONISILIAAQVY

TL6T 29q [g99




810y (] [Bxouad UT SOTUOI}OITE x8queWTaodXs JO 8x03easyq pue)

OTp®l Jnejews JO #snBO oy} usyqlueaqs nof pue ‘anoam]

B JT9sanof op nok UOT3BTO088Y/99nqT368uUT aYy3 Jututol £g

3T yaoM [Term exe Leyy gnq ‘sLwp snoyraed 9893 UT 987
TT® s® ‘enxy ST 3T ‘uesta oary dIysJaequen J0J S99

*8300q pue qusmdtnbe squsuoduwod eArsusdxeut JO £1TTIqeTIRAR
9y} puB ‘(9OUSOTIT JnOV ZLTOY} DABMOY ILIOM 09 ‘satsep Louyy
JT puB) SOTUOJX}0T3 JO oFpeTmous] IToyy saoxdwr sasuuTdeq
drey o3 seseeTo JeTndosx ‘seoTAges ¥ PU®B gp ‘sqsaxsqur JeT
—~TUTS Y3ITM J8Yy3seFo} qeem oym atdoad Ioy30 woxj drysmoTiag
JO xajjo ayj .Amaﬁp U0 pur) yjuow ideL sUTZBIBW TBOTUYDSY,
Jutgsaasqut uB sIuUTIq (iu3oq ATqeasgaad) rygyzy 40 VIM 9Yy%
Ut diysaequey ®sLem I9Y}0 JO JoQqUOU B UT ang ‘qaoddns Texouw
PUB 30TAPB TB3ST 10 ATU0 30U JUBASTSI ST 958D Y]
al*S°A* L) mmeBbolwmam 0L JYOJdV LONNYD &H HIH TTHL <89
~WOU~UOU ® JO MOUN TIOL JT °*T[B SN JO JUSWLI4SED °y3 0% 8q
ABW YOTUYM UOTISTO8D B peey STY UO usop JuTyreo puB ‘a8o0TAges
—STP 480J3 B QUOWOAOW JInajews oyq SUTOpP ST oy auoTe Juteq
£q ‘sTy} uweyy esow g4nq ‘mry uo UOTFouUnfuUT uB SAISS 0%
4dwelye ALue Buiqudiy ut UAO BTG GO ST 9y uey} £38T00g Byl

§O Jequemw ©® J0U ST 88BO STY} UL POULLOUOD ANS}BUWE BYY IT,

*®0USOTT STY JO swaay
98U} y3Ta FurLidmodo ansjeuwr suo uBy3 I93u019S ATTBOTISUW
~nu 818 jusmdinbe xo0d YLTM SIOMITA QT 3eY] SPUNOIT Clop!
U0 TTBUIOBTQ TBIO0S 03 qUNOINS 04 IO ,TAJ OSNED T 9SBD ut
8IYy AJ] Jutanp ejsxedo 3,uop T, £BE 01 »Hmaﬁw 98B0 JanejruE
SU3} 10 TBRPTATPUT 8y} d[ey 90U §80p 3T °*weTqoxd dYj SATOS
. 03 oTqeun axe L8yl JT dyey s,£33T00g oyy yoes pInoys
pue ‘90T40U ITBY] 0} S9WOO YOTYM 90UdI8JIIJUT JO 8EBO
Lur gnoge
. {ufgeT00g,, 103 wUOTIBTIOOSSY,, I0 ,;9INFTLEUT,, PIOM
o4} 93N3TIsSqQNe 0% LISI8W SpPOsU BUO ‘UOTSNTOUOD 8,438T00g
®U} ST puBI®aZ MO BUP BITBI}SNY JO0J JUBASTOXL €1TNP
: *u9Tqedeoseutr sT OTIOT
oy} 3nq ‘UOTI}BNYTS SNOXOTPNT ® ATaee1o —~ umop 8500 01
UOT3BYE AJ FUTIOJIIUT 8Yq 899J0F UBD aeseyoand eyq owWTq
°WBs oy} 3® sommesIOoxd OM} SOATHOSI YOTYM 188 UOTSTASTY
B sfnq uosxed ® JT geyj Surhes 0% qunowequeq ST STUJ,
reu} L1lap  qno gqurod gngy jeora
—P® USNBLSTW aT8Yq 403F0x 03 peATT gadedsmou =y uoloes 1
pue ‘€8WT oY} JO UOTL08TD oy} ut LTpITA JJo paysep Aeyj

SUTY}SWOE Op pTnoys sasquem ey} ST ( Teaxom ayy; ),

‘ansjeu® OTpex B }5UTESe {InsAeT Sutaq 03

WY DPOSTAP® DPBY SOWT] TBTOUBULI UOPUOT 8y} ‘JIOpIO UT 188

AL u#o STy 3nd o4 quegurerdwopn Tpg ® PRUXOJUT PeY 8ITIJ(Q

804 USTHTIg oY} YInoyjly °*Sn JI0J TBIOM B SIBEq YOTyA
3TBY ® ST (*y°*n) UOTFBOTUNW®On OTP®Y Z/6T 984 °u3 ug

uA®33TUSUBLYL B WOXT O0UBS LY,

*908fgns STY} UO WNLIOF ® aAey
sya1 ‘sAes uesaspuy uyor Sy UTY} nok op 9JByp
***£qaxeyy peydnrizod emwooag 30U sdeyxad puy *quem
—~dnba TeToI8WWOd Jursn ‘peMOTTR ouwTq S® SaABAITE 8y} uo
398 pTnod T epfad Lw pomoTTeRAS T IT **ITR 8YY UO J9A0U
W, I :qIneex ey jusmdrubs uwotqeoTUnWmoOo yonm PTINg
0% auT} sA®y L7TBaJ %,u0p 4nq ‘qeyl pue styy 99383 T389AUT
ued T ‘J9jusutiadxe ue JuTsq WOXJ S9WOD 9BYY UOT}BIISNI g
uwtlg oy} Jo ordwexs eutad ® w,T ‘rym I99Jy *MBT s,uyQ
puokeq SNTBA 9ABY UBO SOTUQILOSTS 1BYY MOYS 0% YSTA Oy
SIOINGTIFUOD WO SUOTSSNOSTP PUB SOTITIIE 3TOTTOS 0% pue
‘£3TTTATXSTT suwos axtnbor 09 ‘exozazeyy ‘SurriTa We T
*uTe}qo TTT3s Lew wopt Tedroutad euyy fexey SUOTQOTIL681
oTz3ea} Lqaed-pag £q jBymewos PojeuULLlB ST STY} y3noysg
~Ty °*odueryadxs sATYBexd J0J pue ‘exes uwMO 81T J0J WOT}
—-B19d0 OTP2X JANejeWe UT BNTBA UYONW 8¢ URD aIsyl $BY} AOYys
OTPBJIPTION UT NTOJ pood oyjg qng *asdusasgoad Lu LTexsm
ST 42Uy ‘TT® J99Jy °*LTpopISauc os uotqequsutiedxs sovIq
—us 0% FJuoas w;T sdeyzeg °sseocad TaJuTed B —— suty
“UTU} SUW poqaels aawy (,£ey JUSTTS B ST TOWULA Bp OpIBU
—08T,) TBTJIOLIPE ¥y JU8sOex B pue (oOTpeaptaop) s,9TqoN
puowIy £8 TToM4 S (Eiq AON) S®BIPT 8, uU8SISPUY UYOp
,(00%) UBUNY SaojUSHILG X oxy

i3T Apngys o3 SWTY JO 0BT 4sul {soTuoxyoays jo esByd
Aue U0 UOTFRWIOJUT JO 0BT OU ST axey} ‘sseupoog

*uoTqejuasaxd TeoIpotTaad ayy BUTYSTUTT Xo1Je

SSTMAINTIT oq LTqeqoad TTTA UYOTyM udsanoy Lpngg smoy, I0
300q ® 88 STqBITBAR MOU ,09B1S PTITOS JO sTejuUSWEPUNy,, §,TH
4931329 01 3INOTIITIP 8q pinoa 3T fesxnod Jo ¢ punoa3diyorq

8Y °*CTL6T JO 08 J0 BONSST OM} 3SITI 9yl UT 14§ PABMOIOTH

1% S8POTQ LIVAHL Jutsp, SuTIng®eJ ST TL[Ba3STy SOTUOIFOSLH

STUY PBeX UTBlTag 3®aIp JOo L3eT00g OTpey oUj usyM (921 °d woxg PeNUTIUCY) TVIHOIIAA
“u"u"nu“uu" """“""”u"n"u”"""““"""“"“"ﬂ""“““"““"“""“"“"“ﬂ""""“u"""-Ilh""u""““““"“""""ﬂu""""““"“""""“"""“Il“"“""“n"""u“""“u"“nn”

"GTeY @T0 ‘IHOJHINOS ‘IS HNOWOH 0f ‘YISV,V Noulav - AATLVINESTMAAY HOIAYES ¥ STIVS NYTIVHISAV d108

Loyq 83883 wnﬂ@qws.ﬂwsmﬁqs Lue uo 90TApE jusjadmOD JO poInsSse ege SI9SM pue
*aqeaedo 04 ordmIs pu® oTIYBSIeA 08 SauTyoRW SUTTTOO #3F 9I® sIoyg

Loy,
wqmv eTqeaoeTdax ST mmwm

ueeq SABY UOTIONXJUOO JO SpSyjeuw POUOTYSRI~PTO

~=DUBY 8T autTusdrem Lr1aarr

O ITANITICOT T ATIAN A AYTATIITT Ty & N o o ron o

*aejunocus JyItu
‘eTTRIgSNY UTYITA 90TAIOE £Lq pexoeq axe
‘N0 JBIA 30U Op SOUTHOBW @sS0YY : (eTaBTTBAR

ham>m *eTqeanp AXsA pue 3snqox ‘Aawvey oam mmuﬁaodEAMsw 82T8 0% oAT}eTex pue ‘pamorTor
*£0BJNO0® SNY} PUB —~ SBOUBISTO] 9%exo % ,

axfisus 0% pPOYSTUTY Pu® PellTy

£ T T L o




(***HINOH ILYAN "INOD) 3®Y3 30BJ 8U} ST 9AT109JJ9 OF woqsLs ) *90Tad aoyfTy Jeyzex ® 3B mmommxoon
STU3} soxew 3eyy °(sueewm Joyq0 JO 1ITEYdg ysnoayy) zzo HmOHq:wma WOLF OBT® .PUBTBOZ MO UT JuYZN WOIJ pue TBusN
JOIBITTOB0 ayg Loy 04 TBUITS °0°p ' sonpoad 0% POTJT308a S® "soyouBag ¥IN}TISUT SSOTOITH WOLJ BTTBI3ENY UT oTqe
udyy pue ‘A1TABey peqTuIT ‘ATBISPTSUOD petrJirdue ST oTpne ~[TBA® 8q TTTA 1T °Z/4T £ej Jo pue 8yq punose STYBTTBAE
3YL {JJO I09BITTOS0 OTpPN® oy} WIng 09 ATI0US 98TOU 8y} sosn °q TTI& pue € (s8d goz sen TTT UOTLIPH) suntos eFed 943
UOTUA 4UO0T30890p asTnd, Jo me}sAS SNOTWETUT we Aq sxxos 11 ¥ 99 TTEA 9T °*yafp ‘aexmey 48y £q S3TnOITO }18-30-89848
*HELIA “‘sSuty °7 °q £q ¢ uorgdeney py ao03 wa3 8Ly Futonpes JO UOTRIOTTO0 SNOwey ey ‘SonDIUUDST OTpeY JNsTely JoO
—98TON BoN Vv, LSO LY6T sunp ayj ut joeq PeTang 308 oapy UOTIIPO MOU ® oq [TIM odoy} gey]) soqTam €084 JO NAdEHO
0] swWess Aﬁmnwwm WOIF J01BIIIOBO OTpPNE® U® mqﬁnmmmﬁn»_mov AR i
POYISW STYY JO JusweAolduUl Tejusmwspuny pue FuTuuno v * (pBeyxeqjer Amed

UOT§o84e( o8 Ng YonoxuF AFTATITSUSS WITH ~WO0 uo gssnbox £q pmy WOIF eTqETTEA® ‘geqoy uoTyeoTTddy
9UTJ Jo £L39TIBA BDPIA ® *3*9) e8Te yonm pue érBnuey sqtno
~IT) I8404 UOOTITTg ‘Tenmey s4Inodry £qqoy ‘stenusy sqng,
PUB I018TsuURL] | (SI8TBIP00Q TBOTUYOSq Te00T pue Apv £q

£009 sasy peTPuUEy) suoT3edTrqnd snoraeA IToY} yduoayg qof
Suty ® Op osT® Aoy} pp® ySTW T puB ‘sTeOTPOTIEd (A0
~IT3M4, SNOTIBA BY} 03 S8TOT4AB 9YNQTIJUOO 0F SNMUTIUCO TTTA
£oyy geyy Les yoy g janginbes uoy * [LTeqenbape Lxea
PO9U STYY 8AXSS 9BYG UOTYeoTTqnd uUT STBOTpotxad JuUaTTao

*ST JI8XTW OTPNB UB 4BUMA MOUY NOL JT BNOTAQO 1B STT®39D
F1ENOITO oyy pue ‘ySnous oTdwis eq prnoa SUOOTwWas qug ‘sea
—TBA P98 3TNOITO TBUTITIO 8y *AUT)S8p UBIMY JIBAO TOIQUOD
UBNRY 82403891 pue ‘ywuldTe sy} JO w1893, 8y} Io03exedo ayj
SOATF STYJ *I0}BTTIOSO PexsF3Ta} ayg woxy gndqno oy} UFTH 9T
Xtu pue ‘x030043p ey} woxy OTpPNe jndut T2n4o® oYy JOo UOTY
~10d TT®US ® 309788 01 A1duts sen papraocad Y JaMBUB Y,

i u*Aene papey asnl 0 .naow fdn Po3JITap

P8Y 398IN0D anok JT Jutmouy Jo Len ow y3TA ‘eoustrs deep T¥8 JO JSqUnu ® ay® axsyy 9By} pozTUFOOeI OSTE A L
® £q paquoxuocs saar nok puw I838T1} 03 pPOSEsd JI0QBTTTOSO (SOUTE oU} JO USTg ¢, SOTOTqJB adfq-uoT3onays
oy} usya paoustaedxs nok Furresy ssaTdray ATa83qn ayj ogq ~U0o Julanyesy uoT3eoTTand IN81BAY OTPBY B I0J posuU psonp
15913 UBD 90TARP STY} POTI} oARYy ABW oYM nok Jo ssoyy, —9d 8y} Jo ssmeoaq yodn papToep sesm UOT30® STYL, °,B13
4 (¢l 3o eus —T®350U yonw pue 48I89a 9TQBISPISUOD y3Ta, ‘penutiuoosTp
=8T ¢9 93q oy} ur guamesoxdur ue pesodoxd oya H0FIM ¢ Kxaoypy usaq sey ,ediy wmey, 51V0H 33Ul AMV £q POWLIOFUT oxe ap
°Q £q peqraosep TTeM ST oTqRaTSopuUn ST STUJ 3BYJ °JO03BIT ILVHL ® STHL
—=T080 8Yq pakey yoTysa TBUBIS TBUTSTIO 8yg aBey 04 nofk HOTT® .
30u op L8y} jeyy st swelsfs yons isom U3 TA waTqoad ayy, *(¢ BITBI}SNBTBSZ 10) eTSsRTRIRSUY
SNDTUYOS ], YNOIUF~po6y TeUILG oY, 10J 80TOA ® 3q }Snm ssUTZEIem 8soyq 1nq ‘sasjusmrtasdxe
"8ETOU JO doussaad oy} UT TeudTs 04 SATITSUes A[Tensmun 20% 90TOA ® ST GHE *Ig 10 *¥y 207 woryequesead S1q Chrp)
ST 3T 3®u} wsweroxdut eyy geaq 04 swoes meqsks §,JJ0 9ATS 0% qnq ‘s10efoad ged ITeyy yo uorqeueTdxe puB WeIIBTp
*uorydenas gy syqerres exow FurmorT(e ‘ewry omos 03 pUNOJE 200Tq = SN puss 0} peFesnodus exe SIOINQTILUOD TFT ‘ut
uaaq SBY JBY} POYIE B WO FUBWBUTISI BIOW U0 ST JOjeTTT ©OI9UE SOTT 382JI94UT JO ygTmen B 1eys pue ‘sqoslqns suorgmo
=080 DPaXOFTTI} POATIODP~ILLY §,ATTeY U8y onSST STy} uy ~Tunmmod uo A7qsom ST e5BasA0y “LYVIN °u% £q WI-3eaag pue

NOILJADTT MO QUAOHdnT VIMA U3 £q peystTand sutrzesew ATyjuom ayy ST O0Tpey Jnejeuy

*CAL¥A ‘mosuyop Faan zo drysaspeel eyj aepun ‘eyqry meuw *dnoas ayy Jo UOTSTATQ JUBASTOI oy 0} NOL 306ITP TTTA Loy,

B IOPUR YIUOW 4XOU BI9Y POUMESI aq T2 SEAVMYIY THL QUAOHY, UYPIMUYIRSTIU) ‘CC/T Xog *g°g ‘IavIN ‘Arejexosg eyy o *200¢
A : *OTA ‘euamnoqrep 1858 ‘/9 X0g *0°d ‘vIm ‘ xe8euBy TeIope

*aeded 1849079 WO JUT 93Tym uT pequrad OFTIM °(PUBTUTEN oy uo ATTwey ey} JTey 40) LTTWBJ STOUM

JT wed ® ®q PTNO4 }00q 3Byy ‘putwm Jersu ‘Tren 10 9y} 10z fLerd pood = 1® qno 1YSTu oTIUTIS B 0% qmeTBATNDS
wi£1dde TT3s fem qemzor ay1 Sutp ST 3800 eyy ‘ansjeme oTpex B aq 10U paosu nok {sOTHOIL

~IE391 §4UAmmOd snoTAead Inok jo swmos 3843 08 ‘oyTT prnom  —29T® UT peysaxsjut stdoed TTB 0% wmedo st drysasquay _
81 3BY} JIOM UOTSTADI °Ul TT® 300 Axieo 04 aumT} oyg peyY ‘@A PUB p 88 Jomod

10U SBY yALDH 3x0M JOo eanssoxd jeead Liea 0% sng, :shee Loy SUTI0A YONW sB °ABY 7 puw YA ‘PTIOR 8y} UT eaoFaxeyy pus
-gZ T~ | | (PONUTIUOO) TYTHOLATT TLET 9°Q /qdaz




EEB/ Dec 1971

sophisticated selectivity systems, noise
blankers, balanced modulator-type r.f. and
a.f. mixers, frequency synthesizers, phase
locking, threshold-sensitive detection,
audio filters and phase-cancellation, and
a massive infusion of semiconductors --
not always a benefit.

In any event, please note that (con-
trary to my Nov 71 Editorial hopes), Peter
Martin's fine "Plagiarise and Hybridize"
receiver design article (24a) will not be
available generally from RSGB as a reprint.

You will, therefore, need to dig up
Radio Commmunication in a Library or from
friends or somewhere. You might even en-
tertain the idea of joining the RSGB (and
SO0 receive Rad. Comm.). Aside from their
interesting technical magazine (which
contains a first rate review of the tech-
nical Literature each month), RSGB also
provide various services for the DXer, and
the mag contains many valuable advertise-
ments for gear and parts available from
the U.K,

Interested parties should write for
further details to:

The Radio Society of Great Britain
35 Doughty Street, London W.C. 1.

The Question of Nomenclature

Radio-Electronics magazine features
a column headed "Technical Topics", pre-
sumably under the reasonable assumption
that most Americans don't read the British
Literature.... Never mind.

This (Ref 33) is one of a series of
articles on the current literature sub-
ject of Phase Locked Loops ("PLL"), and
it is interesting even though it seems
only to have heard of AM.

The author points out that "Synchro-
dyne" obtains its local carrier from the
Phase-locked Oscillator, while the "Homo-
dyne" obtains the local carrier from the
incoming carrier directly, i.e. true ex-
alted carrier reception.

There is some obvious conflict of
terminology going in the literature. I
prefer the use of "exalted carrier" to
describe systems which either amplify the
carrier separately or which use it to
generate a synthetic carrier, as in
Macario's triggered astable (28); in the
light of a recent development (17¢) the
definition may have to be broadened to
include all kinds of carrier-regeneration
systems. On the other hand, "homodyne*
can be reserved to describe non-synchron-
ous product detection; what else are we
to call it? _

The popular temm, "product detection®
1s misleading, because as we have poin-
ted out here, such detection can be phase
it was such nonesense

synchronous or not:

(Receiving Art IV, from p. 124)
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that got me into this subject in the first
instance (via misunderstandings with my
Asst, Eds,.).

"Simple Direct Conversion" isn't a
spectacularly descriptive alternative
either, because it can get quite compli-
cated if properly manipulated. I do
disagree with Pat Hawker's choice of that
term (24b-1) because of that and because
of the various ambiguities which were di-
ssected in the April 1971 EEB article.

On the other hand, Pat's (G3VA) sug-
gestion is good, that we call "two phase"
that conversion system which phases out the
signals on one side of the carrier. But
I disagree emphatically that this is to
be restricted to Direct Conversions alone,
since the system can be and has been
used at the end of numerous I.F. stages
(16@, 19a, 31+) -- not to mention the fact
that there are at least three types of
twojhase systems (31+).

Direct Conversion Revisited

1'm going to centradict my plans of
pP. 99, and save a further discussion of
truly phase-synchronous detection for an-
other time, because it will fit together
more logically -- and believe it or not,
there are other important matters in re—
ceiver design than phase-locking, useful
as that may be at times. '

One small advantage of not doing
things on time, is the increased insight
you obtain from thinking about them.

Here I/we shall reexamine some di-
mensions of Direct Conversion, logically
in the order: RF, Mixer, and AF. )
Most of this comes from my own thinking
and reading, with an occasional insight
from Dick or Rod -- but I'm afraid to show
them the whole M/S, or this wouldn't get
done till Christmas. '

THE R .F. STAGE REVISITED

In Refs 19b and 29c, De Maw says that
a DC Receiver can receive not only SSB and
CW, but also AM if zero-beat is exact,
Since the product detectors used in this
instance were non-locked, I'll bet that the
tuning is facilitated by oscillator "pul- *
ling" from the signal carrier, and this is
in fact done deliberately in Ref. 33 (see
also analogous technique though disquised,
in Ref, 3!).

De Maw also points out that the oscil-
lator can radiate into the antenna system*

* Dick Ferris points out that this is also
a good argument for using a buffer stage
between local oscillator and mixer. Yet
it is a procedure rarely adopted in any
but the most expensive receiver designs.




-130- (Receiving Art,

if the detector is not well balanced (an-
other good argument for using a well-
balanced modulator as product detector),
"but in any event it can be reduced by use
of an R.F, Stage.

R.F. Stage? Didn't we discard that
device last month? Maybe.

Are R,F, Stages Necessary?

Rod's and my discussion of this last
month is well summarised by Noll in l16d:

"The usual direct-conversion receiver
includes no R.F. Stage. None is required
when the product detector itself has a
very low noise level. Selectivity is
determined by the output audio filter.
Any R.F. Stage ahead of the product de-
tector has a marginal influenceon the
overall selectivity. An overpowering lo-
cal station may give some trouble..."

Yet in 16g he adds to his PLL detec-
tor (of 16b) an FET r.f. preamplifier,
specifically to "improve sensitivity" and
by implication to select against strong
local adjacent frequency stations. Howcum?

Tradeoffs: Sensitivity vs selectivity

- If yqu will return to p. 100 here you
will see that Rod does not shun an R.F.
Stage altogether, and it is "seen to be an
advantage, if properly used". Such use
introduces no significant noise and does
not worsen crossmodulation.

In return, a properly-designed R.F,.
Stage can increase front-end sensitivity,
reduce adjacent channel interference
(QRM) , reduce oscillator radiation into
the antenna, and provide a convenient way

to apply Automatic Gain Control (AGC).

It appears that Noll is using an R.F.
Stage for most of these reasons, because
when ysing an IC PLL, there is a certain
minimum signal needed at the input to
trigger the thing to proper phase-syn-
chony (16c). This calls for a certain
amount of signal at the front end, and if
not enough comes down the spout, it has to
be strengthened; if it gets too strong you
can have trouble too, and this is a pro-
blem which has to be watched particularly
when an IC PLL is used at the end of an
i.f., amplifier chain.

If, on the other hand, sensitivity
is increased by pre-mixer amplification,
this will tend to increase the strength
of interfering signals as well, unless
selectivity is increased proportionately:;
if you need more selectivity against ad-
jacent channel QRM you'll have to keep
the extra tuned circuits and reduce gain.
One thing has to be "traded-off" against
the other,
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An example of an R.F. Stage to in-
crease sensitivity is given in Ref l4e,
where a DGMOSFET improves front end sensi-
tivity of a Direct Converter from 1lpV to
0.1pv, Aside from the fact that atmos-
pheric noise might vitiate the value of
such increased sensitivity, the circuit
does add two tuned circuits, and this is
right and proper in terms of the above-
mentioned trade-off.

Ref. 21b-3 uses THREE tuned circuits
in a low-gain valved r.f. stage, for
really impressive front end selectivity
ahead of a good superhetrodyne design.

To Reduce Noige

The other place extra r.f. amplfica-
tion is useful is where the mixer is not
quiet; remember that a low-noise front
end was one of Rod's prerequisites for
dispensing with the R.F. An example of
this ssems to be found in Ref. 13e, where
G3EJF finds that "the addition of a
grounded-gate R.F. Stage using a 2N3819
FET added greatly to the sensitivity of
the receiver without degrading its cross-
modulation performance". His detector was
described in Ref 28, and the improvement
in sig/noise ratio from his adding the
R.F, Stage is presumably due to his use of
noisy surplus germanium doides, and pos-
sibly an inadequate antenna. Hot carrier
diocdes do have their uses, see? (c.f. Nov.
EEB Editorial).

I'm not picking on G3EJF, but only
showing that where an r.f. stage is found
necessary, its probably making up for a
defect elsewhere, either in sensitivity or
selectivity.

What is to be emphasized here is the
fact that modern techniques give superior
performance only when they follow modern
technology and use modern components
scrupulously. It rather reminds me of
people who build pretty voltage regulators
and then bung a great electrolytic in the
middle of them to reduce ripple.
certainly, but only because the regula-
tor isn't regulating properly in the
first instance (and if it was regulating
before you put in the condenser it is
even less likely to regulate afterwards!).

An RF Stage to improve selectivity and

therefore to reduce crossmodulation

In the same vein, the presence of a
strong adjacent signal can cause cross
modulation unless the detector (e.g. mix-
er) is very limmr over a sufficiently.
wide dynamic range of inputs. If it isn't
one can indeed improve matters with a
doubly-tuned input, and even more by put-
ting an R.F. stage between the input
tuning circuits (EEB p. 100).

It works,

i
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If, now, it is necessary to use the
R.F., Stage to get enough minimum signal to
drive a PLL, Bay, extra tuned circuits are
going to be needed to keep QRM from riding
in on that extra r.f. gain. For this
reason the grounded gate R.F. Stage of 1l3e
with two tuned circuits is better than the
common source one of 16g with only one.
Additionally, a common-source stage re-
quires neutralisation unless only one
tuned circuit is used.

If you do find an r.f. stage necessary
primarily for selectivity, an r.f. Q-
multiplier may help instead, even in DC
receivers, .In DC Rx, a strong signal can
beat with the SECOND HARMONIC of the L.O.
of the product detector, and that gives
you "images" with a vengeance. For ex-
ample strong Peoples Propaganda stations
on 40M riding in on weak Peoples Amateur
stations on 80M! In that case, pre-
detector front end selectivity is es-
sential, and increased front-end Q can prove
useful. (Ref. 11lb, 34b, 1968 EEBs, 14b)

R,F, Stage to give AGC

One reason often advanced for using an
R.F. Stage is that it allows a convenient
method for introducing Automatic Gain Con-
trol. This is indeed done in Ref. 24b-1
and 34a-1 via audio derived AGC, but re-
member that this tends to worsen S/N ratio,
so should incorporate an offset delay,
to avoid any effect on weak signals. It
also tends to reduce R.F, Stage linearity
which can be improved by various means,
e.g. controlled degeneration -- or the
easy way: do it inside an IC! (34a-1)

AGC can be facilitated by controlling
an audio stage as well (24b-1, 34a-1), but
this, of course, isn't much use at the
front end.

Beware, therefore, of sweeping state-
ments that r.f. amplifiers can improve
receiver "sensitivity". Perhaps they may
(true “"sensitivity" includes S/N), but if
so there is always a price to pay.

_ In DC sets (and the rest) the best
policy is to avoid it by using a very
low noise, linear, dynamic mixer (e.g. a
good beam deflection valve), and get all
gain at a.f. -- making sure that no a.c.
gets into the receiver from the 50cps
mains (e.g. through filaments'; 13e).

A Commonse Approach

Clearly there remains room for clear
thinking in this popular subject, though
one must admit that the situation can get
complicated.

An R.F, Stage can reduce the amount of
2nd hammonic signal coming through (as
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above), but the same thing can be achieved
by ensuring that the L.O. puts out a good

sine wave in the first instance, thus ‘

avoiding the various compromoses involved

in R,.F. Stages.

On the other hand, such a harmonic-
free L.O, is vitiated if the mixer itself
distorts its signal, and produces a har-
monic which beats with the 7Mc signal.
elimination of the R.F. stage therefore,
requires not merely low noise subsequent
stages, but a pure L.O., preferably a
buffer between osc and mixer, and a good
linear mixer; more about the latter soon.

The

It can be seen, therefore, that an
R.F. Stage can hide poor design of stages
which follow it, but it imposes its own
problems: noise and overload.

If, on the other hand, you live far
from any powerful transmitters, the argu-
ments about QRM may be largely irrele-
vant. If, as a correspondent points out,
power-line noise if fierce, its not going
to matter a lot what kind of mixer you
use, and ingenuity and patience could bet-
ter be devoted to methods for phasing out
the QRN before it gets into the set (e.g.
as described in older editions of Ref.

29D) : 5,&4{_/_—"
y.a
T

£2%) ANT.
Ad; for max. s:ax min. polse—=

NOoIsSE
ANT,
(q; much

as foss.)\l

4

If you must use one of those ICs at
the front end you may have to take ac-
count of the fact that, with few excep-
tions, ICs incorporate bipolar transistors,
well known for their lack of linexrity.

A Postscript by Rich, Ferris

If this produces a low dynanic range,
there is no alternative than to have ex-
cellent front-end selectivity. If this
is accompanied by an amplifier as well,
and if the rest of the receiver has a
sufficiently low Noise Factor, additional
r.f. gain merely contributes overload to
subsequent stages. If then, the r.f.
stage is wanted primarily for selectivity
its gain should be reduced (without ad-
ding appreciable noise).

It is simple enough to reduce the gain
of an r.f. stage, merely by tapping down
on the output tuned circuit:

DGMOSFET

. TO
MIRER

ANI4O or B
40673 (gove preTecred)
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By this means the gain can be reduced to
any level you wish, and AGC to a Dual
Gate MOSFET gives another -40db on top of
that!

Furthermore, why all this talk about
a grounded gate to avoid neutralisation?
A dual-gate MOSFET with good circuit

geometry should not need any neutralisation

-~ see typical designs, Refs 15c¢de.

((Refs 21b (1/72) and 29c talk about
neutralising their DGMOSFETs, but this is

doubtless due to poor design geocmetry--RLG))

. — . —— — — . . — VT G — - T — ——— - —

Blast, I've got pages and pages more of
this, but wé have to allow some room for
other stuff in EEB. More next merth.Apri|

PO PRI eI LI,

REFERENCE LIST FOR SYNCHRODYNES ETC

As EEB readers may have noticed, our Reference Lists
have been presented not merely as a set of bib-
liographies, but as an annotated discussion of
relevant contact with each reference. This lends
the list more value, not only for interest, but

also in event of (a) The reference not being avail-
able to the reader, or (b) The question whether a
given reference is worth pursuing for further de-
detail.

This philosophy has been followed in the first 2
lists presented on this topic, in April and Novem-
ber 1971 EEBs. But this is getting out of
hand. The literature on receivers is enormous,
even that corner devoted to product mixing of
various kinds, and only the past two vears or so.
Many readers are already impatient at the amount
of space being devoted to modern receiving tech-
niques, and many see little value in reference
lists -- annotated or otherwise.

I shall therefore make a compromise in this instance.

Herewith follows a rather condensed reference list,
including only the bare bones of each reference,
and covering both previous lists plus the current
one,

For titles of articles, authors, and a fuller
discussion of previous items, readers are refer-
red to the April or Nov 71 EEBs. For a similar
coverage of current material (indicated by *), you
can send a self-addressed 4x9" envelope plus two
loose 7c stamps (or equivalent stamps if DX). I do
recommend this "Auxiliary List" to anyone sincerely
interested in modern receiver technology and its
implications.

In the following list, grouping has usually been
by magazine, but sometimes by subject. Trsfrtd eho
Readers who are discouraged by the vast scope of
the periodical literature are referred at least to
the quite good Handbook material in Refs. 27-32.

This material does not (yet) include the various
Application Notes by Motorola, RCA, T.I., and
Signetics. They are worthwhile indeed (when
available to the Public), but deserve a separate
and careful coverage on their own.

KEY:
AR = Amateur Radio (WIA)
BI = Break-In {(NZART)

HR =(Ham) RADIO (Tenney)
MW = The Milliwatt (Journal of QRPP)
QST= -QST (ARRL)

(Receiving Art, IV)

RE
RC
73
WW

0w

Z

b

IC =
PLL=
Rx =
T =
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Radio Electronics (USA)
Radio Communication (RSGB)
73 Magazine (Bilious Green)
Wireless World (UK)

Application Notes

Direct Conversion

Hot Carrier Diodes
Integrated Circuit

Phase Locked Loop
Receiver, receiving
Tranamitter, transmitting

Tx/Rx = Transceiver

REFERENCES FOR SYNCHRODYNES ETC

(See

above for further details)

April 1971 EEB:

1)
2)
3)
4)
5)
6)
7)

Ferris and Reynolds.

A_.R. Techniques III; full of good oil
HR 3/71: Phase Synchronised Osc.

HR 11/71: PLL functions

73 10/70: PLL appl. with IC.

IEEE (Signetics AN): PLL in detail.
Pop. Electr.: 12/70; PLL for FM.

Nov 1971 EEB and current (*):

8a)
b)*
c)*
a)*
e)*

9a)
b)

10a)
b)
c)*

11la)

b)*

c)*

12)

13 )
a)
b)
c)
d)
e)*
£)*

h)*
i)*
*
l4a)
b) *

a)*
e)*

AR 5/68: cath.coupled 6J6 mixer.

AR 1-2/72: PLL and application to FM
W.A. VHF News Bull. 2/71; 80M D-C Rx
{Ibid): 10/71:Good outline D-C, PLL
AR 2/72: PLL in FM repeaters, clever

BI 5/71: D-C Rx plus Ref. List
MW 8/70: D-C Rx.

CQ 1-2/70: X-Mod and measurements.
CQ 8/71: Math. treatment of same.

CQ 12/71: Simpler bandpass filter
design.\, See also 2lc. .

and A/7a ;. Low pass 3‘5'3"'

CQ 5/71:Converter into D-C avoids
a.f. impages, etc.

CQ 6/69: Improved Beam-Deflection
converter plus RF Q-Multiplier,

CQ 12/71: TX DSB conversion, uses.
See also 29A for numerous DSB ckts.

HR 3/68: Double balanced mixers, ex-
plored. C.F. 13,16ef,19b,26a,27-29a

HOT CARRIER DIODES. See also 26ac, 28
HR 10/69: HC Converter.

HR 10/69: HC Product detector.

HR 10/69: HC Noise blanker.

RC 1/70: HC Detectors, linearity.
RC 11/70:Tx/Rx with D-C + FET R.F.
AR 12/71: Use of HCD in converter,
73 4/70: More of same.

HR 3/70: Broadband HCD Mixer.

73 9-10/71: HCD for power meas.
H-P AN907:All about HCD. C.f. 28,

HR 10/70: D-C Rx.

HR 9/70: D-C CW Tx/Rx, and Problems.

HR 6/71: "Ten-Tec" D-C Rx. Also re-
viewed in CQ (4/70), QST (8/71),
and in 73 (4/71).

HR 4/42: Improving the Ten Tec.
73 2/72: Improving Ten Tec Modules.
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15a) HR 9/71: Multimode IF: PLL IC De-~
tector (with note on availab. of IC)

b)* 73 3-5/70: Improved I.F.; c.f. 34a-1

c)* HR 8/68: 2M Converter, MOSFET not 5
ditto. neutr.!

1/69: 220MHz,
12/71: eM, ditto.
16a) HR 8/71: ICs, various,
b) HR 9/71: PLLs explored.
¢) HR 10/71: PLL experiments.
d) HR 11/71: D-C explored, with Refs.
e) HR 9/70: MC1596G Bal. Mod. explored.
f)* HR 6/71: ICs as Bal. Mods, etc.
g)* HR 12/71: More PLL applications, etc
h)* HR 5/69: Vast uses for ICs!
17a) HR 10/71: Improved CW Detector syst
b)* HR 11/71: Improved CW (etc?) Rx.
c)* HR 3/72: The Reciprocating Detec-
tor, an advance in communications.
d)* HR 1/72: Threshold gate limiting for
much improved CW reception.
18a) QST 5/69: D-C Rx: CA3028A IC;c.f.34a-2
b) QST 6/69: QRP Tx, well designed.
c) QST 3/70: Combines 18a + 18b.
d) QST 8/70: Improved;protected DGMOSFET
e) QST 9/70: Same, further improvements
19a) QST 9/69: D-C SSB Two-Phase Rx.
b)* QST 4/69: Solid State Product Detect's.
20) QST 8/70: D-C CW Tx using ICs.
2la) QST 9/70: Ordinary Rx, good design.
b)* QST 1970-1972: Several good front-
end designs, e.g. 6/71, 1/72, 2/7a.
c)™ QST 9/71: Simple bandpass filter
design. C.f. 10c, and QST 9/69,1/72,
and RC B/71 for more of same.
d)* QST 1/72: Human Ear as a.f. filter!

QST 2/72: Human ear at only 100Hz'®

IHE FOLLOWING ARE ALL NEW HERE (*):

22) QST 2/71: D-C modulates xtl osc:Rx!
23a) QST 1-4/71: Excellent series on FM Rx
especially part III including PLL.
b) QST ca 1956: Primitive Exalted Car-
rier; see also EEB Nov 1968, p.111
24a) RC 3-6/71: Excellent Superhet Design
b) G3VA's Technical Topics, 1970-1972.
: Good coverage of Rx and other design
and gplications; see 28 for < 1970.
b-1) RC 11/70: D-C AGC, a.f. image solns
2) RC 12/70: Modern superhet design.
3) RC 2/71: PLL FM Detection.
4) RC 6/71: PLL AM Detection.
5) RC 8/71: Active a.f. filter, etc.
6) RC 9/71: PLL Rx expts with IC, S/N
observations; digital modulators,+
7) RC 1/72: A penetrating study of Im-
provements (?) of the Art, and a
cynical view of SSB operators....
25) 73 3/71: Oscillating Crystals (Fol-

lowed up in QST 9/71, p. 49').

Iv)

26a)
b)
c)
d)
e)
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Double bal. mixers;c.f. 12
Hybrid Rx, fair design.
Improved Ring Modulators.
73 1/70: DSB Tx using Ref 26c¢c meth.
73 2/70: PLLs for Frequency Synthe-
sis. See also QST 1/72, Refs 3 and
28 here. And for Phase Locked
Wadley Loop VFO syﬁtem see Ref 28,
and Spect 11-12/68, and Radio
Bulletin EVKB) 1-2/72.

73 12771: VHF DSB, with reasons.

73 10/65: "That Unwanted Sideband".

73 1/72: Balanced modulators and fre-
quency synthesisers in superhets.

73 1/71:
73 2/68:
73 3/69:

£)
g)
h)

And for a variety of conventional Tx or
Rx designs, some good, see the "73 Hand-
book", Vol. I: "Transistor Projects".

27) Amateur Radio Circuits Book {(RSGB,

1968) . Bal. Mixers + much else.

28) Amateur Radio Techniques IIIX (RSGB) ,
as in Ref, 2: Tx, Rx, etc. This book

is the most valuable single referen-
ce work now available to the en-
quiring experimenter; new Ed. in "72.

Radio Communication Handbook (RSGB,
IV, 1968): Rx Design and the rest.

A valuable basic reference.

Radio Handbook (E/E; Sams), by W.I.
Orr. Good concise principles, but

no mention of PLL after 17th Edit.

The ?adio Amateurs Handbook (ARRL,

1971

SSB for the Radio Amateur (ARRL) .
Rx ch. of interest, but previous
editions were better in spots.

3la) SSB Techniques (CQ, 1954). Good fun-
damentals and many excellent applica-
tions. In spite of the enormous amt
of literature subsequently, the basic
ideas are much the same and indeed some
good designs have been lost to view.

29a)

b)

c)

30)

b) (New) Sideband Handbook (CQ, 1958):
Same, revised, much better than ARRUs

in numerous features, with excellent
description of fully synchronous de-
tection using only 8 valves (includin
diodes). But alas, now out of print.E%
c) GE Ham News, Vol II: 7-8/51 issue:
"The Signal Slicer" by D.E. Norgaard,
W2KUJ. A superior "two phase" asyn-
chronous product detector, 4 valves.
d) GE Ham News Sideband Handbook (1961)
More PLL using valves, selectable 8839

Solid State QRP Projects, by E. Noll

(Sams) : Mostly Tx, but note MC1596G
etc may be used as DSB generator;cf.l6

RE 11/71: Intro to D-C, and a “PLL"
which works by simple osc. pulling!/.
Rather like that of Ref. 3. Hi.

34a-1) Www 7/71: Two IC-only Rx's.
2) QST 10/71: IC-only Rx's, more.
WW 12/71: Stable Q-Multiplier,

32)

33)

b)
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35) Future Shock, by A. Toffler (Bodley
Head, 1970); all about Ham Radio, etc.
Essential reading for anyone deciding
whether or not to have children. Hi,

* (Footnote to previous page). It is a
source of considerable disappointment
that newer editions of these works have
not been published in the past dozen
years, since there is room for applica-
tion of these fine designs to semicons,
and not merely ICs. Refs 6,7,16h and
the various Signetics and Motorola Appl,
Notes give plenty of opportunity for it.
It is high time that someone brought
out another good "New" Sideband Handbook
written in the same practical style as
the CQ or GE versions -- and not just
SINGLE sideband, for cogent reasons
which we shall discuss in these pages.

LETTER: Converting 12V to 6V

The following device is a simple adapter
for running Cassette Recorders or similar (eév)
from the car power (12V):

D 15Q/10w  2N3055

120 - '

1800 6V
WA ourT
BZY88B/C6VS,

Y AN754A, etc.

?F Vz=6.8\
This device will supply 6V at 400mA or soc, the
value of the collector resistor depending on
the maximum output current limittion desired.
The diode, D, in series with the +12V is to
stop foolish people connecting the device around
the wrong way. If, however, the output is
shorted out, the device is protected, ie, the
voltage across the transistor drops to a very
low value, but the 150 resistor does tend to
get very hot! if the short is left on for any
length of time.

I put the device in a small Eddystone box
and it seems to be performing quite well; if
prolonged short-circuiting is contempiateqd it
could be a good idea to drill ventilation holes
in the box.

I used double-sided fibre glass printed
circuit board, and used one side as the heat
sink for the 2N3055, with the judicious ap-
plication of “Thermeflow" heat-sinking com-
pound; any silicone grease will suffice.

The 2N3055 is a real workhorse transis-
tor, and is quite inexpensive,

I have been working on some amateur TV
equipment and for EEB will write up a note on
sources of supply, and pitfals in camera cons-
truction. I will also be working on a CCIR
625 line 150 frame sync pulse generator; I'm
not sure yet whether to use transistors (they
are cheap) which would be involved, or to
buy ICs and do it a lot simpler.

-- D, Thomas, Waramanga, A.C.T,

200000000000000

EEB/ Dec 1971

LETTER: Uses for Voltage Dependent Resistors

Like you, I rather dislike the word HAM,
and certainly think it suitable only for some
of those jerks whose manners and intelligence
appear to be about the same as those of the
animal referred to. They have been a minority,
but do seem to be on the increase.

I found very interesting the letter by
J. W. Campbell in the November 1971 EEB, on
the use of non-linear resistance for speech
campression. I have recently commenced ex-
periments along the lines he has indicated,
but using the modern equivalent: Voltage De-
pendent Resistors, I have used VDRs for
transient suppressors to protect silicon di-
odes in power supplies, and for audio com-
pressor/clipper in an audio modulator,

It isn't really a clipper or a campres-
sor, but seems to combine the best features of
both methods and seemingly with few or none of
the disadvantages such as having to use fil-
ters or have great complexity of Circuitry.

Unfortunately there don't seem to be
many VDRs about that could even vaguely be
suitable for transistor circuitry, as most
work on voltages in excess of the normal
transistor circuit level. More suitable for
valves.

As a matter of interest I can get about
10db of compression quite easily (or is it
clipping?). VDRs in my opinion have been a
simple device which seems to have been ig-
nored for altogether too long.

~- Rod. D. Champness, Warragul, Vic,

((How about using the constant-current part of
an FET as an LT VDR? V goes up, so does R. --Ed))

.0.0.0.0.0.0.0.0.0.¢00046004

LETTER: Semiconductor CRO Article? ((Peter?))

Any chance of seeing in EEB in the near
future a couple of articles on CROs using OP-
ICs, and high voltage transistors for anode
deflections?

-- T. Cengia, Poatina, Tasmania

LETTER: Double-balanced Hot Carrier Diodes?

I always receive EEB late, but I feel this
is due to late publication rather than the
Aust. P.O. ((doubtless, usually -- Ed.))

I would like to see some articles on the
use of Double-balanced Hot Carrier Diode Mixers.
({so would we -- Ed.)). Jim Fisk in Ham Radio
has covered a lot of ground on these. Even
El, Aust. featured one in their Multi-band Rx
in Jan/Feb '70 issues, The Rx is claimed to
have an excellent sig/noise plus good IMD
suppression...

-- K. R. French, Potts Point, N.S.W.

.0.0.0.0.0.0.6.800000000¢04

Forbidden fruit is responsible for many a
bad jam (A/C, 12/70).,

p0.0,0.0.0.0.8040000¢0004
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THE OWEN INDUCTANCE BRIDGE -- RAJR

We have received a few comments about
my treatment of this fine and simple In-
ductance Bridge presented last September
by Chris Pitcher, as below.

Mr. Pitcher has pointed out in ele-
gant mathematice (which we need not re-
produce here!) the good theoretical
foundation on which my (admittedly) over-
simplified derivation was based. He also
pointed out that C-1 + Cv ought to cover
the whole range of 0 - 10,000 pF, be-
cause very large values of loss resis-
tance in L (viz, ry) will require very
low values of C-1 + Cv. Such a range
can be achieved by suitable switching of
C-1 values 0,001, two 0.002, and 0.005uF,

- Dick Ferris has pointed out that the
units must in fact be consistent, with
which I must of course agree. 1In his
pungent style he comments:

"Doesn't it strike against the core to
say that 'the units are all wrong' as
claimed?? The fact is that they're not.
Using a bit of high schoel physics and
resolving the appropriate (MKSA) units
into dimensions, e.g. Mass, Length, Time,
Charge:

Inductance = M L2Q~2

-2 2

Capacitance = M1 L T2 Q
= M12 71 g2

Resistance
=== OUTPUT
;L (to a.f.
) amp, null-
detector)
Ra Rp
L 100s
10.2 10y x100
x1 - ! .
x10 00%  1u x10
S-1a G v S-1lb
x100 x1
vBP.-.2
Lx (having internal resistance, ry)
Y BP-1
(Lo-2)
M. Output—type
Transformer
R,
10k.. Cq
tsee text) .
Cy 10,000 pF
Uy - 1000 pF
(e x)
ler,ar, - acu, Cc-1
Anesang) S-i L (Full 5c.)
T-1 = 9500 pF our o, '
ade up from gmailer iio logﬁﬁ

cap. «! .ppropriatc, x100 Lomu

At Ealance: L - (Rv)(Rb)(CS)
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and it is a simple ((sic)) matter to show
that one Henry equals an Ohm-squared Fa-
rad, as implied by Rod's Egqn. 10. No, I
didn't believe it at first either, but
my faith in Science proved stronger."

Mr. Ferris also had numerous ideas
on my maths, one of which was correct:
Line (5) should have been A/B = D/F, and
Line 7: C/A = E/D. Never mind, but in
an attempt further to clean up my maths
a bit, Mr. Ferris introduced a resis-
tance, Rs, in series with Cs, with the
rather inelegant consequence that the
calculations for L and ry now became
dependent on frequency. He appears,
therefore, to have invented a new type of
bridge, which we might call a Ferris
Wheel. To use said device one would need
only a very stable oscillator to do the
measurements, and a tame computer to
help with the calculations. Never mind.

In its normal form, the Owen Bridge
varies Cv as well as Rv to obtain balance
For ry taken as small (e.g. = 0), Cv is
adjusted is adjusted for null, as men-
tioned in the September article, and only
Rv is needed to balance L. But for ryx

not insignificant the picture is rather
different.

The simple procedure presented by
Pitcher can be broadened to include a re-—
liable measurement of L even when it has
high series loss resistance, ry. (CP has
given an example of a case where he mea-
sured the inductance of a 100 wirewound
resistor, and accurately!).

In the new arrangement one avoids
the step of adjusting Cv when BP-1 is
shorted to BP-2, and instead one simply
adjusts Rv and Cv simultaneously for
minimum null. This has the result that

Lx = RyR,Cg, as before (10)
but now we can @culate the value of

Ty = Ry (52 -1 (11)

where C = C) + C,,.

But this only applies if the resis-
tance shunting L is not appreciable; this
is not a trivial matter, and could be a
problem for iron-cored inductances. In
that case the null will not be zero. The
existence of a non-zero null will

a) Tell you that r_ is significantly
low (rp is the efPective parallel R)

b) It will affect the accuracy of
eqn 10, and this will be worse as
signal source frequency increases.

If you reduce frequency to overcome this,
the output will go down,. thus requiring




S
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greater detector sensitivity (Murphy's
Law). A compromise might perhaps be the
choice of 1kHz for the oscillator, and
to avoid measuring inductance of big
iron core items. RLG says that he has a
big article on that one subject for some-
time,.
The de Sauty Bridge

It should be of interest to note
that a bridge similar to the Owen Bridge.
can be used to measure capacitgance with
the same elegant simplicity of calcula-
ted results. To save another drawing, it
is as follows: Take the Owen Bridge, re-
place L, with Cy and replace Cg by Rg:
all else remains about the same.

Then, assuming rp is large (>>xcx),
Cx = CRg/R, at null, and
where Rv is nulled with Cv as before,

_ (RbRv
where r, is the series resistance of the

unknown capacitor,

Unfortunately, however, ry is rare-
ly a problem in capacitors, rather it is
r.,, the leakage resistance. Then, if rp
ig appreciable the whole thing flies
apart, and

C
Ry,

Cx = (g 7 (TpRs + RaRs - RyRp)

and

Rp
r =
P w2 c ¢, (RgRg -~ RyRy)
where, as before,
C=C; +Cy. and w = 2rf

The minimum null is determined as in
the case of the bad inductance, and the
two equations in two unknowns can be
solved by standard algebraic techniques
(or by the abovementioned Stable Osc

(Inductance and Capacitance Bridges)

EEB/ Dec 1971

plus tame computer, ahem.). Two di-
mensional calibration curves are feas-
ible, but remember that as in.the case
of the lossy inductance, this system is
now frequency-dependent, with similar
conditions due to Murphy (higher freq
gives lower effect of o but lower
sensitivity, etc.).

In summary, one may say that it is
possible to use these relatively simple
reactance bridges to get good measure=
ments with minimum trouble and good
accuracy. For cases involving lossy
inductances or capacitances, a good
Wayne-Kerr Bridge is not necessary
(but it helps).

) £.66.06066666656.004
That all depends....

"I believe that no one should write as a
journalist what he would not say as a
gentleman,.."

-- Don Copeland, W4CJI (ARNS Bull., 2/70)

06,6000 60040600¢8004¢004

LETTER: More on the LSG-11 (c.f. Nov. EEB)

Regarding the LSG-11 Signal Generator,
I have not noticed anyone mention that it is
wise to remove the a.c. input furnished, and
replace with 3-wire input, earthing the case.
Unless this is done it is possible to burn
our the low resistance attenuator resistor.

-- E.0.K, Phillips, Buderim, Qld.

((ED. NOTE: Another article on this subject
has also appeared, in Break-In (N.Z.), 12/71,
titled, "Get more use from this popular
instrument”, by H. N, Wiggins, ZL2BFR. The
modifications involved:

1)Fitting a higher ratio dial drive,

2)Addition of heterodyning facility, by
connecting an AF transformer to the 12BH7
and running to a front panel socket for phones.

3)Reduction of ocutput on “"Low" by altera-
tion of the output attenuator.

4)Addition of an external box containing
switched 1K or 1000pF for various loads.))

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx;g
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