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L: Another Transistor Manual.

Sensitive Null-point Detector
+ Linear Tr. Voltmeter.

L: Novice Licensing, concluded.
Linear a.c. probe for TVM's,

L: Proximity Detectors, etc.
L: Non-renewal Notice...
L: A wee drop of balm.

Some good books, and where to buy

R: Solid State QRP Projects.

: Editorial

Advertising, if any.

What NOT to do?
Blossom Feild.

Noise and the Establishment..
L: Noise Figure and Commonse.

Home Made Output Transformer.
Tape Recorder Trickery.

L: Light-Beam Keying, RTTY,
and SSTV Notes,
‘L: ARRL Strikes Back. Hmpf.
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A _GEIGER COUNTER PREAMPLIFIER, transistorised

The very high current sensitivity
available from modern transistors sug-
jests that they may be used as current
amplifiers in high impedance circuits.
This would allow much higher input im-
pedance than obtainable from the usual
common-~ emitter configuration, and in-
Jeed, from nominal common-collector ones.

I present here one application of
this idea to a Geiger Counter system.
Although EEB readers might not be invol-
ved with radiation-detection devices, the
principles illustrated are readily ap-
plicable to other systems.

Transistorisation of Geiger Counter
systems is desirable when they need to be
made portable, or more compact. The lat-
ter situation obtained here, where I needed
a preamplifier which would fit convenien-
tly inside of the "Lead Castle" housing of
the GM (Geiger Muller) Tube, and powered
from the same (500V) HT supply.

The input had to have a resistance
of about 10 Megohms (the recommended load
for the GMT), with a signal current of 10-
20pA. Fig. 1 shows the preamplifier ckt.

The GM Tube may be considered as a
switch which closes briefly at frequent
intervals, in proportion to the amount of
radiation present., Voltage to operate
the transistor is taken from the voltage
divider R4/R5, the bleed current of which
tends to stabilise collector voltage. R2
biases the transistor into its linear-
conduction region, so that about 1.5 V
appears across the transistor and about
2 V across R3. The value of R2 may vary
from one transistor to the next, depen-

(ANY n_u) c, 1 0,01 HT
600WV +500V*
R, !
1pF R4
25WV 29K
C3,0.01pF 600WV

OUTPUT Rg
AN 1

v
[
§
AAA.

10K

FIG. 1: The preamplifier
*Depends on Geiger Tube plateau voltage,

FIG, 2: Battery supply
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-- by I. Newman (VK7)

ding on gain, but is most non-critical.

Ry presents the required high impedance
load to the GM Tube. C; and C2 provide

a low impedance path for the power supply.
C2 is necessary only if not already in-
corporated in the HT supply, or if long
loads go to the HT supply.

When the Tube conducts, current flows
through the base-emitter junction of the
transistor, turning the transistor on,
and developing a voltage pulse across R3, ¢
which is coupled to the output circuit
through C3. If the transistor is driven
to saturation, the output pulse will
have essentially the full amplitude of .
Vee. @about 1.5 V in this instance. If
the transistor is not driven to satura-
tion it will simply act as a linear am-
plifier.

Fig. 2 represents a simplification of
the circuit (for NPN or PNP configuration)
For my installation I preferred not to use
it, because of the necessity of changing
the battery a few times a year; very high
and constant reliability was essential. In
addition, I needed maximum sensitivity to
detect signals from weak radiation.

Fig. 2 could, however, be used where
the conditions permitted. The base is
not biased, so there will be some loss of
signal, but this would be no problem in
ordinary installations detecting hard ra-
diation. "E" is a 1.2 or 2.4 V mercury
battery, and can be left "on" permanently
because of the very low current drain.

R is adjusted to the largest value
which gives negligible voltage drop across
it at the highest likely operating tem-
perature of the transistor; this might be
simulated in ordinary conditions, simply "
by warming the transistor thoroughly with
the fingers. This would apply to a high
impedance load.

But for a low impedance load, R .
would have to be small enough to provide
sufficient power drive; the smaller the
value of R, the more current drain (though
not very much if signal is pulsed). The
best procedure is to use a pot and adjust
for optimum. The voltage output will de-
prend on the voltage at E. An electro-
lytic might be necessary across E if
pulses very short and if the battery is
not immediately adjacent to the transist,.

Note that in figs 1 and 2, the actual
HT voltage used will depend on the pla-
teau voltage of the specific GM Tube used.

[
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Editor's Note:

This article was received before FETs
became commercially practical, and doubt-
less the same job could be achieved by a
common-source MOSFET acting as voltage
rather than current amplifier.

On the other hand, the voltage sig-
nal for same would have to be obtained
across the Tube (or equivalent in ckt),
thus necessitating a high value for R,.
In another laboratory it was found that
tube life could be increased substan-
tially if tube current were kept high;
adjustment of this is feasible when the
bipolar transistor is used in series with
the tube, but not with the FET.

: Incidentally the transistor could
alternatively go in the anode lead of fig
1 rather than the HT side (with suitable
polarity consideration), and this might
be rather more convenient when using a
battery, as in fig. 2.

,9.0.0.0.0.0.0.0.0.6.0.0.60¢6.4¢0.0.

“"SOME PLAIN FACTS ABOUT ANTENNAS,
FEEDERS, AND TRANSMATCHES*

-- C. C. Drumeller, W5JJ
({Abbreviated somewhat from Col./Emit. 6/71))

Did you read this article in the May 1971
issue of QST, by Lewis Mc Coy? If not, read
it! Encourage others to read it. There is
more commonsense in this one short article
than you'll find in any fifteen articles on
the subject in other magazines.

Reading what Lewis Mc Coy has to say on
the subject should go far toward laying to rest
the.., myths that have sprung up about a sim-
ple, straightforward subject...

Lew could have placed a little more em-
phasis on one aspect of the subject: He could
have mentioned more firmly the fact that power
can be fed to a partially-reactive, partially
resistive load. He says it, but he needal to
say it louder and repeatedly.

Some (people) have held that reactance
blocks the feeding of power to the resistive
portion of the load... and have stupidly ig-
nored the fact that as Lew points out, the re-
active element is easily negated by an equal
amount of the opposite type of reactance be-
tween the feeder and that cheaply-built trans-
mitter that'll load only into a 50Q nonreactive
power sink.

D.0.2.0.6.0.6.000006460004

"Pulling her leg, maybez"

The lady tourist couldn't contain her curio-
sity about the service station attendant's
missing leg:

"Were you in an auto accident?*

"Nope", he replied laconically, €

"Wounded in the war?" she persisted.

"Did you -- *

-3

"Listen, lady", he interrupted. *"If I tell
you how I lost the leg, will you promise not
to ask another question?"

"I promise®.

“It was bit off",

((From QRM, Bulletin of the Ozone Amateur Radio
Club Inc, Rt.l, Box 185, Bay St. Louis, Miss.,
39520, U.s.A., QRM is edited by Jim Pfeiffer,
who has published much material in the ARNS
Bulletin, and he does a first class job of
organising his little magazine. Any Club Edi-
tor who wants to a better job on his own maga-
zine should belong to ARNS, and should take a
look at Jim's QRM. -- RLG))

P 000000090060 006000 064

REMOVING INTEGRATED CKTS FROM P,C, BOARDS

Doesn't it make you feel like quitting
when you think of all those transistor cir-
cuits you have spent hours and hours constru-
ting and then the Industry comes out with a
dinky little old IC that does the whole works
at a price that is more than reasonable? A
decimal counter for around two dollars that
used to take a man-day of effort, to say nothing
of the cost of the parts. And if you want to
buy surplus circuit boards, the IC's cost
even less. ,

How to get them off? After trying many
methods (and ruining a few in the process) I
found that the only sulccessful way for me was
to cut the circuit board with a pair of tin-
snips reasonably close to the contacts. Be
sure each pin is straight up, generally pins
1 and 8 are bent over to hold it in the board
before its originally soldered. Then immerse
the whole printed circuit board piece in a
pool of molten solder. 1In one second the
thing comes right off —- and I haven't lost one
yet out of about 50. Easier than using a
"solder sucker". (K@NL, Autocall 1/71)

TRAP!
Should you be using a printed-circuit type
ceramic variable trimmer in a project, and the
circuit stops suddenly, suspect that the trim-
mer has gone open-circuit. Very nasty?

-- VK6ZCY, W,A, VHF News Bull, May 1971.

ODE ON CODE

C.W. is a tricky mode (but we like it),

It proves we should give up on code
(but we like it),

It makes us mad,

It makes us sad,

It takes the fun from this old dad,

Its the worst darn time we've ever had
(but we like it).

-- W@CCT, ARNS Bulletin, April 1971.
20C00O0000000O000C00000K
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CONSTRUCTION OF LOW INDUCTANCE CONDENSERS
-~ by W. H. Sayer (WA6BAN)

This project was undertaken to find
a way to reduce the inductance of commer-
cial ceramic condensers found in the pi-L
network of an amateur transmitter (KwM-1).
The circuit is shown in fig., 1.*

The fixed condensers as supplied are
Ceramic CRL 850's, The 75pF and 100 pF
condensers are connected together with a
wire 1-1/4" long, and they are parallel-
resonant at 124 MHz., Changing the wire to
a 1/2" strap increased the resonance to
146MHz. Even better results were obtained
by replacing those two condensers with a
double-deck fibre glass printed circuit
board, the construction of which is shown
in figs 2 and 3. This new condenser has
extremely low inductance, and I could not
find any resonances with the dipper avail-

* I refuse to draw this kind of thing!
See any Handbook for the circuit--RAJR.

¥ o i i
nil

yi n% STRAP
q‘ I8 1 2"
Fibre Giass (Can come in different thicknesses. Determine
capacitance of a new sheet in a C-bridge, cut to suit: C g Area)

Fig. 3
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able here ((presumably up to 250 MHz)).

The use of copper-clad board was
first described by Collins engineers in
November 1968 QST, and it is a good idea.
For example, two of the commonly used
coupling condensers are 500pF, spaced
1-1/4" with 1/2" copper strap, and they
resonate at 50MHz. Did you ever wonder
why your amplifier was unstable at 28MHz?

The copper-clad board illustrated in
figs 2 and 3 had a capacitance of 18.5 pF
per square inch, and it can handle con-
siderable power. With this information,
one can design condensers of any desired
capacitance, simply by cutting to size,
or paralleling as necessary.

((BEditor's suggestion: It might be a
good idea to measure the capacitance of a
given sample of copper-clad board avail-
able to you, to ascertain the capacitance
per square inch, allowing convenient cal-
culation of capacitance desired in terms
of dimensions to cut.)) :

LETTER: Another Transistor Manual
((Ref. EEB, Oct. 1971, p. 78))

Last year I started getting an English
publication called The Radio Constructor
(advertised from time to time in Ham Radio) .
In the March 1971 edition tucked away on page
495 was mention of a transistor data manual
published by the AVO (Thorn) people. The
price in the U.K. was ¥ 4.40 including pack-
ing and postage. I wrote to them and was
told that the price would be #£5.00 stg, in-
cluding packing and postage., I sent for it
and in due course received the publication
called "THE SEMICON INDEX, VOLUME 1",

This book gives one line of information
on each transistor listed and is very good on
European transistors and the Japanese 2S5A,
25B, 2S8C, 2SD series (not covered by the
Motorola book), as well as the 2N American
series. It also gives a substitution list
from the CV series, e.g., the BCl09 is a
Possible substitute for the CV 10769,

I just saw this publication in a book-
ship priced at $20.70, so I saved quite a
few dollars by buying it in the U.K. But
note that the book lists transistors only.
In the back of the book is a coupon for up-
dating. It reads, "New data is continually
becoming available. 1In order that your in-
formation may be kept fully up to date, pls
complete and return this card. You will then
be advised as soon as the next edition of
this manual is published (September each

3"
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year)". I do not know of the availability of

Y

any other Volumes, but possibly they will be
involved with future increas es in size...,.

The book is available, as above, from:
AVO Limited, AVOCET House, Dover, Kent,
England, U.K,

-~ L. L. Sharp, VK4NS, Chermside, Ql4.

$,0.0.0.0.5.0.0.0.0.0.09.0.0.0¢60

To Smoke Fish: Fish prepared like this will
make commercially prepared stuff look sick,
Get a fairly lage box, e.g. 2-ft high, and
Screw some hooks in the bottom. Then dig a
hole in the ground, about 2-ft deep. Place
some sawdust (pine, NOT gum!) in the bottom
of the hole, and set alight., when it is bur-
ning steadily, hang the fish on the hooks,

and place the box over the hole. If there
should be insufficient ventillation, bore a
couple of holes in the sides of the box.
Sprinkle a little sawdust on the fire from
time to time, Two or three hours are usually
necessary. The same procedure can be used for
large pieces of meat, if the time of smoking
is prolonged suitably. The taste and keeping-
quality can be improved if the fish or meat is
sbaked first in about 10% brine for several
days; longer smoking also improves keeping
quality, but even brief smoking can afford a
real taste treat for a variety of meats.
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A SENSITIVE NULL-POINT DETECTOR
AND: The Maddever TVM Resurrected
-~ R.S. Maddever (VK3)*

There are many occasions where it is
necessary to measure the null-output from
a bridge. When it is a d.c. bridge, the
detector may be a simple high sensitivity
zero-centre microammeter. When the bridge
is powered by a.c. (as in the Owen Bridge
described by Pitcher in the Sept 71 EEB),
the signal may be detected by using that
microammeter in a conventional diode
rectifier arrangement. But this arrange-
ment lacks sufficient sensitivity for many
applications, particularly when it is neces-
sary to detect nulls in the region < 1 pA.
Furthermore the rectifying diodes intro-
duce considerable loss of sensitivity
owing to the minimum threshold voltage
needed to make them conduct.

Why?

Why bother to measure such low cur-
rents? Strictly speaking it is not pos-
sible to measure a null, because it does
not exist! One merely "zeros in" the
null point indicating bridge balance. The
more sensitive the detector, the closer -
you can approach to zero, therefore the
more accurately to define the true balance
point. If you use a 25-0-25 pA meter as
readout, you'll do well to discern a
0.5 pA wobble near zero, yet for reason-
able accuracy one can need a factor of
tenfold better sensitivity than that.

The solution

The answer is to use a d.c., ampli-
fier, and a simple yet good one is shown
in fig. 1. Cascaded emitter followers are
used in a differential arrangement, to
minimise temperature effects.

* As tré%cribed by RLG from Inspired
Scribble. Errors may safely be assumed
to be those of the transcriber.
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Transistors: See text

FIG. 1l: SENSITIVE METER AMPLIFIER FOR NULL DETECTION
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Nearly any transistors will suffice
as long as Q = and Q3 = Q4. Com-
puter board transis%ors work fine, as do
SE1002s, with the silicon transistors
giving obviously less temperature de-
pendence.

TRANSISTORS Rfb M SENSITIVITY
a) 083 -  1lma 0.2 pA for FSD
b) 100K " 0.4
c) SE1002 100K " 0.5
d) 2N4250 100K * 0.37
200pA  0.062
NOTES
a) Noise and drift appreciable here.

b) Reasonable results.
c) Use meter scale 250-0-250 nA.
( 1 nA=0,001pa)
d) Estimated, higher gain transistor.
e) A more sensitive meter will give
even better results, if available.

In condition ¢, there was a warmup
drift of about 20 nA on warmup, and
thereafter 10 nA or so per hour. Noise
was just discernible. With other tran-
sistors, other values of Ry might be ap-
propriate, as needed to produce about 1V
across the 2.4K emitter resistors. Base
stabilising resistors (base to emitter re-—
turn) across Q3 and Qo reduce sensitivity
and are not necessary if things are rea-

sonably well balanced.

Rg is too coarse for the zero ad-
just, &84 if I had bothered to match the
two values of Ry, more carefully (and the
transistors), 10K would have been better.

To use the detector for a.c. one
could simply use a germanium diode in
series with the meter, and another diode
in the opposite direction across the
meter + first diode. Or a bridge of
diodes could be used for probably more
sensitivity.

Note that there would be nothing
to be gained here by using Hot Carrier
Diodes for rectification; although the
HCD have a very large front-to-back

a.

470K (Diodes are silicon, to pro-
tect the meter. Ry develops

about 0.2V at FSD, about 1K

, = o in the present design)

)

+ . . -

g y.

< ) 1K Rg 10K
< 70K "ZERO"

g s 50 si |si 2007 »caL

N 47qk § PR FSD

o

Y4
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2N4250, BFYS0, any linear tr's

-
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FIG, 2: PREVIOUS DESIGN (10/67) FOR LINEAR AMPLIFIER
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ratio , their forward voltage drop is

only in the typical germanium region.
Copper oxide diodes would be better, but
only if they will respond sufficiently to
the high audio frequency of the oscillator
which drives the bridge.

FIG. 3: P.C. DESIGN FOR THE NULL-DETECTOR OF
FIGURE 1: FULL SCALE,

The Linear Amplifier, Revisited
Readers with long memories may re-

member something similar to this in the
October 1967 EEB, as the basis for a
versatile transistorised voltmeter, or
the common-emitter equivalent in December
1967 (said to have less hum pickup).

In that instance it was desirable
to use the Fairchild 2N4250 because of its
exceptional linearity. We hear that the
BFY50 is also very linear.

For interest, the basic circuit of
the 1967 article is reproduced here in
fig. 2, and the printed board layout for
fig. 1 is shown in fig. 3 (full scale).

In fig. 2, only a simple single
differential amplifier was necessary for
the sensitivity needed, Multiplication
of voltage or current scales was accom-
plished in the usual manner, as well as
a conventional ohmmeter circuit.

). 0.0.0.4,0.0.0.0.0.0.0.00.00.900.0.0.0.¢

LETTER: Novice Licensing (concluded)

With reference .to comments on page 102 of your
November 1971 issue on the subject of Novice Li-
censing, I note statements in opposition guoted
from the Bulletin of the Tasmanian Division, WIA.
The following points are relevant:

(1) Re amendments to the Posts and Telegraph Act;
I cannot see this as a major argument against the
Novice concept. The introduction of AOLCP and

Limited Licence appears to have left the structure

EEB/ Feb 1972

of the PMG Department reasonably intact and, one
might presume, capable of absorbing the shock of
introducing a lower-level licence on the lines of
widespread overseas practice.

(2) Re what Novice Licensing would achieve. This
is partly answered by the abovementioned reference
Pare (2) "IN SUPPORT OF THE PROPOSAL", 'Note that
the greatest supporters of Novice Licensing are
persons and groups and Clubs associated with the
training of would-be amateurs; the greatest oop-
position appears to come from individuals who are
engaged in electronics professionally and who are
therefore, not bona fide "amateurs".... It is an
apateur service, and therefore genuine amateurs
should not be (influenced by) the professionals,
who have skills and backgrounds well outside the -

- hobby field.

(3) Re Novices lacking skills and knowledge to com-

bat TVI and BCI, This is a red-herring which has

no basis in the proposals submitted to the WIA

Federal Executive. Any form of training and ex- *
amining to cover the N_vice candidates would ne-
cessarily include study and testing by the PMG of

topics related to these matters, (Full information

on this) in the sample examination paper which the
Committee compiled and sent to the Eastern Zone of

VK3 Division for  comment.

(4) Re lowering of existing high standard of VK
operating. This has been thoroughly answered in
the Report of the Committee to F.E, The aim of
Novice Licensing is to IMPROVE the standards of
VK operating and... (it should be noted that the)
American experience is that persons who entered
General Class Licence (equal AOCP). ((sic)) via a
Novice apprenticeship are, in the main, better
operators than those who came in directly at
General Class level.

In any case the existing method of prepara-
tion and examination does not guarantee good
operating standards. How many Full AOCP holders
could still pass the Code Test at 1Owpm after 6
months? The "professicnals" with telegraphic ex-
perience would have no trouble, of course, but of
those people prepared by WIA and Radio Club
courses, I suggest that a large proporation have
never used and will never use CW again ({(what a
pity!! -- RLG)), and would fail miserably if the
Radio Branch ever decided to re-examine,

Also, in many years of listening on the amateur
bands I have heard some pretty shocking examples
of poor operating, and have welcomed SSB as pro-
viding a means of ensuring that non-amateurs with
dual wave receivers do not listen to some of the
absolute rubbish spoken on amateur bands by Full *
AOCP holders of mature years. The poor opera-
ting certainly would not be confined to Novices!

(5) Re reducing all Amateur Radio Licensees to
HAM status -- this is sheer nonsense and is not
borne out in the USA after 20 years cf Novice
Licensing. The American correspondents state that
the Novice Licensees do NOT cause any undue pro-
portion of TVI, BCI or other problems to the FCC;
that the Novice Licensees as a group present fewer
problems to the Administration than do any other
group of licensees, Why do the pessimists in the
Institute expect any worse results in Australia?

-- R, C, Black, VK2YA, Springwood, N_.S.W.

((Further comments on this subject should be di-
rggted at the ample columns of Amateur Radio. EEB
correspondence on this subject is now closed.--ED.))

D.0.0.0.0,6.60.6.0.09.6.09.96¢0.64¢
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A LINEAR A,C, PROBE TO USE WITH THE RSM SENSITIVE TRANSISTOR VOLTMETER

-- By. P. Lumb (G3IRM)

((Editor's Note: This article has bheen
delayed slightly (4 years), with pro-
found apologies, but we haven't had the
arasion to ressurect it until the for-
tuitous reprinting of the Maddever
Transistorised Voltmeter in last month's
EEB -- which also appeared a couple of
years ago in Ham Radio...))

The sensitive transistor voltmeter
described in EEB last month was construc-
ted using a pair of 2N2924 transistors.

~But the power supply polarity was rever-
sed to accomodate the NPN transistors, .
and a centre-zero 100-0-100pA meter was
used. A zener was alsowed as a cali-
brating voltage reference, when desired.

The d.c. ranges were compared with an
accurate Marconi valve voltmeter and were
found to agree within 2% on all ranges
and at all points on the scale., Due al-
lowance was, of course, made for the
slight inaccuracy of the Japanese meter
used in the transistor voltmeter. Zero
stability was found to be wihin +2% at
all normal temperatures, and the stability
at reasonably constant temperature was
found to be excellent. The meter multi-
pliers covered the ranges in which I was
interested, with a sensitivity of nearly

1 MV,

The circuit thus seems to be good
enough to produce superior results even
when used witha transistor other than the
highly linear 2N4250 (of Fairchild). The
function of the d.c. TVM was then exten-
ded to cover a.c. low voltages, by adding
diodes as shown in the diagram below.

The secret for linear a.c. ranges
lies in the use of point-contact diodes.
The ones actually used were removed from
computer boards, and the same types are
((still)) available in Australia. Almost
any diodes may be used, but they must be
point contact germanium types. The di-

—VWA—0 100V a.c.

Ry
o 0 10V a.c.
3R

o e e —

0 1V a.c.

e s

100V d.c”. Ry E
o0
R 10V d.c, %
LT SRS LS .
All resistors 5%
n high stability types. TZERO 8

_ -3
ADDITION OF A LINEAR A.C, RANGE TO THE SENSITI—V7E
LINEAR VOLTMETER, FIG. 2 OF MADDEVER'S ARTICLE.

odes were seriesed to give higher PIV,

If a higher degree of linearity is needed
it will pay to experiment with the diodes
used, but all types tried have produced
an accuracy of 2-3%. Accuracies of 1%

in linearity can be obtained by careful
selection, even on the 1 V range!

The meter is first zeroed by setting
the switch to "zero" and adjusting the
zero-adjust pot. Next set the range
switch to 1 V d.c. and adjust Ry for full
scale with 1 V d.c. applied to the probe.
R, is then adjusted on the 10 V d.c. range,
ahd R2 on the 100 V d.c. range.

On a.c. ranges, R5 is adjusted so that
1 V r.m.s. sine wave applied to the a.c.
probe produces full scale deflection,
after which R3 may be similarly adjusted
on the 10 V a.c. range. So far it has
not been found necessary to readjust Ry
after the initial setting up, and it could
well be replaced by a fixed resistor,

The diodes may be reversed (e.g. by
a DPDT switch) to read positive (rather)
than negative) half cycles input if
desired. This can be useful to check
a.c. wave symmetry.

Editor's Note:

I have added R4 to the diagram, be-
cause it occurs to me that the point-
contact diodes, D, might well be re-
placed by the new Hwlett Packard Hot-
Carrier Diodes, HP5082-2800, which have a
PIV of 70V each -- double that reported
for the HP2800 in the Nov 71 EEB., It
is also double the PIV likely possessed
by Peter Lumb's point-contact diodes.

This would allow a likely 100 V a.c.
position on the switch corresponding to
the 100 V d.c., one. Higher input vol-
tages than this don't usually need the
high sensitivity of a unit of this sort.
One could merely switch the input direct-
ly to the meter movement, with suitable
multiplying resistors.* Presumably the
linearity of the circuit should be as
good or better than with the computer
board transistors. Would someone like
to check on this?

*To read a.c. the meter movement must,
of course be surrounded suitably by
diodes, but for HT these could be HT
silicon diodes, all things being =

Moulding public opinion is like driving a
ule. First you decide which way the mule

wants to go, and then you drive like the devil,
-- J. Pfeiffer, WASCKJ, ARNS Bull. 2/71
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LETTER: Proximity Detectors, Turbochargers, and
Fuel-consumption Meters....

It is some time since last I did anything
for EEB. A Lightshow thing has run away with
all my time for some months now. It is a frus-
trating business; early last year we developed
a triac light-modulator from scratch. It took
hundreds of hours and ended up quite a unit.
Then a few months later a "Colour Organ" appeared
in Practical Electronics, and shortly after an-
other in Electronics Australia. Then a great
rash of them in the American magazines. So now
all lightshows have triac modulators -- none
quite as complex as ours, but still quite
workable.

Then VK22MJ, one of the team, concocted
the idea of triggering strobes by flip-flop to
get a sort-of phi-phenomenon (apparent move-
ment); previously we had only done this with
white floodlights., Over the holidays we went
to see Hair, and what awaited us? Alternating
strobes! Bah.

I have been working on a number of proxi-
mity detectors, but by the time each one was
finished, some new development made it less de-
sirable than the old, and so it went on. The
results I got were:

A) Using 3-stage transistor amplifier at 50H,
~- sensitivity uselessly low:

3
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B) One-stage transistor amplifier at 10kH, --
touch sensitivity, i.e., about 1/2" for 1/2 Vv
output. Computer board transistors:

2 docov

‘P‘a.Te -L

TrangsTor { input
[ Osc ‘lh AM P

surpuT

S N

TOo SCR

a
AT

ouUTPUT

C) Supersensitive SCR at 50Hz -- touch sensitivity.
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((Dotted-in components are Editor's suggestions,
Why not insert FET preamp in this circuit, as per
D, below? The larger the touch plate, the higher
will be the sensitivity to proximate objects--RLG)')
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D) PET Amplifier at 10kH, -~ never worked at

all; ran out of time and patience. Neverthe-

less it is a promising line, since the big pro-
blem is input impedance; actually an FET could

be used at 50Hz. ((Most designs use r.f., osc--RLG))

I do have an idea for converting computer
blower motors into superchargers or turbo-
chargers for small-engined cars; depends on how
the blades are made. Or if that doesn't work
I can use a vacuum cleaner or two in reverse.
How would that suit EEB? ((Fine! Just plug in
the vacuum cleaner to the nearest mains outlet,
tune it up, and drive offl!)) Of course if it
works I'll build them and sell at a ghastly pro-
fit, but EEB readers can have it on the quiet.

{ (Gee, thanks awfully!)) R

And then there's a fuel-consumption meter
that I've been going to make for a few years:;
should be easy nowadays with better transistors
AND ICs available. The fuel consumption meter
would give a constant reading in gallons per 4
hour, or with a bit more complication, miles per
gallon. Consider the situation using an elec-
tric fuel pump :(only)

PULSES FROM FUEL SCHMITT

PUMP COIL A_A_ —>|TRIGGER|—>ENTEGRATOR

This obviously comprises meter
a frequency meter feeding
from the fuel pump. This takes care of the
fuel end; for miles, some contact must be ins-
talled in the odometer.

--D. Brown, Gosford, NSW.

((Good sensitivity for a proximity detector can
be achieved by a loop or capacitative pickup to
alter the frequency of an r.f. oscillator, and
detect the change by a fregquency discriminator
of simple sort. -- RAJR))

D.9.9.0.6.0.6.6.6.00040000006004

LETTER: Non-renewal Notice

I do not wish to renew my subscription to
EEB. I find that apart from occasional tech-
nical discussions which are occasionally ins-
tructive but usually assume a wealth of know-
ledge that I don't have, I find very little of
use to me. Maybe my interest in electronics
is too limited, but I have no time at the
moment to extend its scope. *

-~ Doug, VK3-—-
((We always wish to know why people don't re-

new, and letters like the above are much ’
appreciated, -- Ed.))

.0.0.0.0.9.0.0.60.0.60.60.6460.000.6.04

LETTER: This does gladden our hearts!

EEB is never late for me, as I'm about
as far behind as you are!

-- P. G, Nielsen, Collinsvale, Tas,

39.0.0,0.0.0.0.0.9.0.0.0.0.06.0460.0.0604

Did you hear about the man in Texas who in-
herited five million dollars and proceeded to
run it into a small fortune2 (A/C 5/70)
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from W6SAI

Let Bill Orr, one of amateur radio’'s most gifted writers,
assist you in improving your station and in answering

your questions.
AN ¢

ge 2Ny
Latest 2nd Edition 2=~ o - R
ALL ABOUT CUBICAL QUAD ANTENNAS

New — Revised gain figures for Guads. New —
Delta Quad, Swiss Quad, Birdcage Quad. New —
Analysis of Quad vs. Yagi — which is best? New —
Miniature Quad construction and performance. New
— Monster Quads - power gains up to 14! New —
Correct dimensions for single and multiband Quads,
6 thru 80 meters. New — improved Tri-Gamma
match feeds tri-band Quad efficiently with one line.
Plus . . . The exhaustive detail which made the 1st

edition so popular.
Only $3.95

VHF HANDBOOK
by William 1. Orr, W6SAl; and Herbert Johnson,
W6QKI

Complete Handbook devoted to the Very High Fre-
quency spectrum. Covers generation, propagation
and reception of VHF signals; modes of VHF propa-
gation including ‘‘beyond-ionosphere’” and moon-
echo transmissions; VHF circuitry; receiver design
and construction. Also: VHF transmitter design and
construction with powers of 2 watts to 1-kw: test

equipment; noise figures; noise generators; Long
Yagi parasitic arrays; new 3-band VHF beam for
50-144 MHz.

Just $3.95

NOVICE AND TECHNICIAN HANDBOOK
by Willlam Orr, W6SAI; and Donald Stoner,
WGETNS

This clear, easy-to-understand book for the new-
comer tells you how to obtain your amateur radio
license and get on the air. Covers the story of
amateur radio; the quick way to learn the code:
step-by-step assembly of inexpensive receivers and
transmitters; kit building; sure-fire antennas — and
much more! Written in nontechnical language so

you can understand it.
152 pages — $3.95

((If you don't have U
these good books can be
ordered through EEB for
A, in same amount as
shown ebove in JgUS,))

‘VV\‘SJ

1971 4th Edition
BEAM ANTENNA HANDBOOK

For many years the “Bestseller” on beam antennas,
this handbook covers all areas of the subject, both
theory and practice. This new fourth edition has
been updated to insure that the reader has the
very latest information available. It inciudes many
special features such as: Correct dimensions — 6
thru 40 meters; Are 40 meter compact beams
worth the effort?; Exclusive 25 year bibliography of
important bearn antenna articles. Whether you plan
to build or buy — DX or rag chew — you need
this book.

Just $4.95

New 2nd Edition

BETTER SHORTWAVE RECEPTION
bywv\zlﬂam Il. Orr, W6SAl; and Stuart D. Cowan,

Enjoy the exciting hobby of shortwave listening —
this ciear, interesting handbook tells you how.
Listen to the world news as it breaks direct from
Moscow, London, Peking, and other world capitals.
Eavesdrop on aircraft, ships at sea, police nets,
radio amateurs, and more. Facts about satellites
and signals from outer space. How to get the best
receiver “buy”, how to put up an efficient antenna,
where to listen, what to look for.

Just $3.95

S-9 SIGNALS
by William ). Orr, W6SAI

Efficient, low-cost wire antennas for amateurs. Save
money, enjoy maximum performance! Contains
many simple inexpensive designs for bands 80
through 2 meters. A wealth of good new ideas to
improve your signal, and more helpful information
per dollar than any book published!

48 pages — $1.95

’ Order now from

BOOKS

BOX 592

AMHERST, NEW HAMPSHIRE 03031
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REVIEW: (by RLG)

SOLID STATE QRP PROJECTS, by Edward M.
Noll (W3FQJ) ("Editors/Engineers";
Sams, 1970), 125 pgs, $US4.25, paper.

In the original version of this item,
I had some four pages of discussion on
this Review, bringing in opinions from
Ham Radio of Oct. 1971, The Milliwatt
of June 1971, and Bulletin of the Ama-
teur Radio News Service, March 1971,
But I gain the impression that our
readers are becoming weary of such
large doses of reviews. So, although
both the subjects of Reviewing and of
QRP transmitters interest me, quite a
lot, we'll truncate this presentation
substantially.

In the MW, W9SCH notes the general
coverage of transmitters presented,
with CW units predominating. He thinks
it unfortunate that most are at the one
watt or less power level, since these
would tend to discourage beginners with
poor results, There is some difference
of opinion on this subject between
amateurs, but surely commonse must pre-
vail. If a beginner gets discouraged
with 1IW, he can get ten times as much
output if he uses a 6AQ5 (etc) valve,
with the most elementary possible Class
C circuitry. Solid-state is mostly
for fun, or at higher powers for :
special requirements such as mobility.

Note is also made of the departure
by W3FQJ fram printed circuitry, and in
this I also concur with W9SCH's ap-
proval. "For the usual, one-of-a-
kind amateur project, wire-and-solder
construction remains more practical.."”

Criticism is made of W3FQJ's use of
coaxial cable rather than tuned, open-
line feeders. Although I tend to ag-
ree, there is a lot of different opin-
ion on this subject too amonst quali-
fied people.

The ARNS Bulletin Review takes a
dim view of the enthusiasm of amateurs
who try to break records on a mile-per
milliwatt basis, but there are indeed
numerous Americans (and Australians )
who enjoy the sportsmanship of such a
venture., A motto for the QRP Club is
"Power 1is no substitute for skill".
The criticism is also made that the
selection of components tends to be
obsclete as soon as the book is prin-
ted, because of the rapid appearance
of new transistor types.

EEB/ Feb 1972

This view is one which does (or
ought) not worry us much in Australia,
beause we realise that any suitable
transistor will suffice which has the
relevant frequency and power require-
ments satisfied., Slavery to transis-
tor type numbers is... silly. The
specifications for transistors can be
found by consultation with the various

Data Manuals, such as Motorola's im-
pressive "Semiconductor Data Book"

-- reviewed in the October 1971 EEB.
Or by requesting Short-form Catalogues
or specific sheets from the manufac-
turers: Philips, AWV (RCA), STC/ITT,
T.I., Varian (in Crows Nest NSW), etc.
For instance, Jacoby Mitchell handles
the "U" series of Siliconix FETs which
are mentioned in Ed Noll's book and in
his Ham Radio articles: U183 (200mwW),
Ul197-9 (300mw), U221-2 (800mW), in the
$2.50, $5, and $34 price ranges, res-
pectively. One might think that
valves might be practical in the > 1w
ratings compared to FETs, but....

ARNS says: "Wisely, the author ke-
eps away from receivers; solid-state
in this application cannot be kept
simple and work well, and the des-
cription of an adequate receiver would
take another book", and the rest!

The HR Review as usual sticks to
constructive comments, noting that the
emphasis in this book is on solid-
state. Hi.

What is the take-home lesson? From
a look at the book itself I conclude
only that it is a good one for ex-
perimenters interested in low-power
r.f. transmitters or oscillators in
transistorised fomm.

In addition to the modern module
material described (which is also a-
vailable here, from Philips, STC/ITT,
Plessy, etc), Ed Noll has warmed my
heart with a lovely antique valve Tx,
using the 0l1-A (formerly 201-A), com-
plete with photo right out of the dark
ages. Reminds me of an ambition I
have to build a Tx using only antique
valves and antique components (even if
I have to wind my own condensers!),
powered by wet-cell batteries. CW,
course ((and doubtless varying 1l0kc
every time it is keyed? -- RAJR)).

Ed Noll has continued his QRPP co-
verage in his monthly articles in HR
mag, beginning with 4/71. Additionally

REN-V o
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one may note that these articles also
tend to amplify the coverage he gave
to antennas in the books "73 Di

"73 Vertical, Beam, and Triangle An-
tennas" (c.f. EEB 2/71).

Finally, if you want further basic
coverage of FET theory and applications
the same author has also published,
"FET -~ Principles, Experiments, and
Projects" (Sams, 1968, $US4.95. See
also the interesting Motorola Applic.
Note AN-211A, "FETs in Theory and Pra-
ctice”.

These books by Noll can be obtained
from Mainland book shops at a bit of a
markup, or from Comtec Books (Box 592,
Amherst, N.H. 03031, USA) for $US plus
15% for post, or from EEB for $A in
the amount shown in $US, which will

- probably pay for the post,

Whether such material is bought,
borrowed, or obtained through librar-
ies (and make sure yours obtains same)
-- EEB readers have no cause to com-
plain about lack of good semiconductor
literature,

"BLESSED IS HE WHO EXPECTETH NOTHING,
FOR HE WILL NOT BE DISAPPOINTED!"

I have any amount of material on the
philosophy of low-power communications,
euphemistically dubbed "QRPP", but it
just doesn't seem appropriate to go
into it at length here. The follow-
ing articles are relevant:

"An Optimum Performance Array...."
by Adrian Weiss, K8EEG/¢@, CQ, 9/71
(See also forthcoming in HR, 1972)

"What do you buy with Power", by
Carl Drumeller, W5JJ, Collector and
Emitter, 4/69. ("Ego satisfaction")

"Some observations regarding trans-
mitter power levels. The difference
between 100 watts and 1000 is not as
great as you might think -- on the
alr communications suffer little from
lower power levels" (whew, what a ti-
tle.), by Courteney Hall, HR, 4/71.

Numerous QRP Tr Tx in QST, and often
notes in "Letters", e.g., "Trans-
mitting with (power) FETs", 4/70, or
"CQ DX QRP", 5/70; the latter reports
tha a QSO over 1650 miles on 28760 ©
using a power of one microwatt is
possible, and work is progressing

(Solid State QRP Projects)

le and
Long-Wire Antennas" (SEE EEB 2/70), and

~15-

toward that goal! 100uW on AM phone
has been standard, and 50mW .is QRO.

I have had some startling confir-
mations of this in experience; the
amount of power needed for a contact
is astoundingly small, if all else is
equal (which of course it isn't).

If you want to keep up on such things
read The Milliwatt (see EEB, 9/71).

Seen recently:

"Why not try QRP?", by Mike Czuha-
jewski, WABMCQ, 73, Feb 1972. Sum-
mary of techniques for skillful QRPP
operating. Amazing,

"CQ DX on 1/2 watt", by Dannis Lazar,
KL7FSX, 73, Feb 72. An xtal 6AG7.

"Transistor Projects for the Amateur",
edited by Paul Franson, WA7KRE, former
editor of 73. Published by 73 Mag
(§US3.00). An anthology of circuits,
including several QRP and QRPP items.
Here is one way to ke€p up on good
literature even if you don't obtain
the periodicals. See also CQ's An-
thologies which are good although
somewhat dated. And doubtless Ham
Radio will have a suitable Anthology
one day, yea, even EEB no doubt.

BLOSSOM FEILD

In the summer

Ther's the glorios flowers
Merrily blowing

In the sunshine

I can smell the scent
And the cool wind
Blowing in my face

The grass

Is green and fresh

The water lillyies

Are floating

On the fresh cool stream

—- Katherine Gunther, Tasmania, 1971.
0.9.6.0.8.0.09.0.0.0.6.0.0.0.0.9.60.6.0.0.90.¢

"Diapers should be washed as soon as possible
and should not be left for weeks before being
washed." "Do not wash any other goods with the
diapers" (Nappies) -- From a U.S. Advert!

WHAT NOT TO DO ?

There was this chap who was servicing a series-
wired TV set which was direct-connected to the

mains. He had no isolating transformer, so for
safety he EARTHED THE CHASSIS. At switch-on

a great flash, outpouring of fumes and exple-~
And he was lucky at that.

tives.
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EEB, 7005

15/4/71

Radio Branch
PMG's Department, 7005

Dear Sirs,

On p. 9 of the November 1970 issue of
Auto-Call is an article describing some of the
problems faced by radioc amateurs in the USA in
reference to noise originating from a.c. mains
systems.

This has stimulated us to ask your Depart
ment for information concerning comparable si-
tuations in Australia.

Specifically we are interested in the
use made of facilities to eliminate r.f. in-
terference from flashover of outdoors mains
systems.

This could be resolved into the problem
of answering immediate complaints about r.f.
noise (which may occur late at night), and the
more pertinent problem of preventing such
noise in the first instance.

Yours faithfully, 5" RLG

((The referred article was entitled:
LINE NOISE: POLLUTION OF THE RADIO SPECTRUM
and among much else, said:

"Somehow, there has got to be a way to
force power companies to eliminate power line
noise. It is very easy for them to blame radio
noise on the proliferation of electric blan-
kets, butter warmers in refrigerators, motors
in furnaces -- every one of which devices is
urged upon the buying public in order to
generate conswption of electric power!" ))

Radio Branch
PMG's Dept, 7005

EEB: 19/5/71

Dear Sir,

I refer to your letter of 15th April,
1971, concerning pollution of the radio fre-
quency spectrum and the measures adopted to
overcome the problem.

The Australian Post Office does not pos-
sess statutory powers to enforce the suppres-
sion of interference caused to radiocommunica-
tion services (including amateur radio sta-
tions) by faulty power lines, electrical de-
vices or scientific, industrial or medical
apparatus which employs radio frequency energy.

All complaints of interference from the
abovementioned sources, however, are inves-
tigated by the Department which has relied over
the years on the co-operation of Electrical
Supply Authorities and users of electrical
equipment for co-operation in undertaking the
necessary action to suppress the interference
or to reduce it to a level which will remove
cause for further complaint.

The extension of Commonwealth powers to
cover the control of unwanted radio frequency
radiation from whatever source raises very
important issues with which the Post Office
has been concerned for some time,

One of the most difficult problems re-
lates to the detemrmination of standards, in-
cluding an acceptable level of radio frequency

EEB/ Feb 1972

radiation, which should be met by apparatus
which is a potential cause of interference.
Considerable work on the development of suitable
standards including those with which the
measuring instruments should comply, has al-
ready been carried out by the Standards As-
sociation of Australia, but much more remains
to be done in this direction.

Those concerned may rest assured that the
Post Office has not overlooked this impor-
tfant aspect relating to the use of the radio
frequency spectrum and that its endeavours to
find a satisfactory solution to the problems
involved, will continue.

Yours faithfully,
(s) H. Melling, Superintendent .
- - - e 0\0“‘" wie
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ITEMS FOR INTERESTING REFERENCE: Y ¢¢2

Amateur Radio, May 1971, p. 2: "Federal
Comment" by K. E. Pincott, VK3AFJ, on the

subject of electrical noise pollution...
and the rest.

Radio Communication , Oct 1969, "Tele-

vision and Radio Interference Trends" by
J. Pat Hawker, G3VA,

Ibid, Jan 1970, "“Interference and the Ama-
teur" by E. M. Wagner, G3BID, "If this power
line interference is not checked before it
grows further, it may well become one of the
most serious menaces to amateur radio". etc.

Ibid, Jan 1972, "QTC" Comment announces a
range of 9 radio suppression kits by Philips
to cover various types of ignition and elec-
trical circuit interference...

QST, July 1970, "Power-Line Interference

Its Causes and Methods of Location”, by R. G.
Holloway, W4USQ. It can get complicated.!
Ibid, May 1971, p. 47:"Success Story, Rid-
dance of Power-Line Noise" by V. Wallace,
W7SJ2,., CRO analysis helps, and a Transistor
Radio to track it down. QST makes frequent
reference to a classical article on this
subject, by W. R. Nelson:

"Electrical Interference", QST 4-5/66.

Amateur Radio Techniques, 3rd E4d., by J.
Pat Hawker, G3VA (RSGB). On p. 126+ and 169+

are discussed various methods for blanking

or phasing out interference once you're stuck
with it. Aside from the Noise Blanker (EEB
July 1970, very good), he describes my old
favourite, which appeared in older editions

of Orr's Radio Handbook (but not recently)
Take a look at A.R.T. p. 169 and 126; it is

an absolute devil to adjust, but it can re-
duce an S-9 noise signal to S-2; if improperly
adjusted it can reduce the desired signal too,
but not necessarily. Its more fun than a
crystal set, and twice as useful. I won't
reproduce the diagram here, because anyone

who is at all interested in radio will have

a copy of this book (A.R.T.). (See Review,
EEB, Feb. 1971). I am told that a new edition
will be forthcoming very soon

-0

SEE EES, Dec 97/, p.13}

LETTER: Noise Figure and Commonsense

A subject which interests me consider-
ably is the current controversy on receiver
fyont end design -- valves vs. semiconductors-
with emphasis on low-noise produced in the
first stage.
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From a practical viewpoint I don't see

that all the tub-thumping is warranted. What

is the point of having a receiver so quiet

that one can hear the galactic noise, when

man-made interference generators all around

are putting in an S8 signal (with a 2.5 kHz

receiver bandwidth)?

Over the past fourteen years the Sydney
County Council has made my area practically
birdproof with high tension lines, and the
abovementioned S8 noise signal is quite com-
mon here,

So, quite frankly, I can't see a para-
metric amplifier doing much for me, nor for
most VK amateurs, the great majority of
whom live in cities or large towns similarly
festooned with Supply Authority "decorations"
-- all radiating with high efficiency.

I have, on occasions turned a 3-element
2 metre beam in the direction of a 256kV
transmission line about a quarter of a mile
away. The noise is invariably horrendous.

Some years ago I made up the late J. L.
Reinartz's Carrier Level and Modulation In-
dicator (EEB, Oct '71, p. 88). It seemed to
work OK, but I could never see much point in
reversing the connections of D-1.

Incidentally, tell Rod that Lyndhurst is
in Victoria (not N.S.W.), about halfway be-
tween Dandenong and Cranbourne.

-- Reg Fookes, VK2AKY, Caringbah, NSW.

((The reason for reversing the polarity of D1
is to allow measuring positive or negative
modulation peaks. It is the negative ones
which are relevant for overmodulation, but
volce waves are usually asymmetrical. There
can be advantage in switching D-1 to measure
positive peaks, and switching the phase of
your speech amplifier to obtain the highest
positive-modulation level, If a peak-expan-
ding system is employed, that measurement
can also show how much expension is being
achieved,

(( Incidentally, Reinartz was also respon-
sible for an interesting peak-expanding sys-
tem, essentially being the circuit shown on
p. 88 in the second column,but with the re-
sistor considerably less than 22K, e.g. half
the P.A., load resistance. I want to reprint
that article, but first I'll have to check
it out, because I have heard from a U.S.
Engineer that the reasoning behind the
design is in error. But with the work load
of EEB it may be some time until that hap-
pens. If anyone wants to check on this I'd
be very interested to hear results. -- Ed.))

BD 9.0.0.0.0.0.¢0.0,0000080004¢

TAPE RECORDER TRICK -- R, V. Anderson, K@NL
( (Amateur Radio News Seﬂ@Oce Bulletin, 8/70))

Julian's book review in this issue prompts me
to tell you about a tape recorder trick I've
used for years. Its easy to do and the result
is remarkable.

Pick a very slow, hymn-like, tune. My favour-

ites are Silent Night, and Now is the Hour.
From the regular music, write a single line
On this music, add only the

melody backwards,

-7~

root note for the bass. This is all that is
necessary to begin with; you can add chording
notes later if you wish. Play this on the
piano and tape record it. ‘

Play this tape backwards on the tape recorder.
Since you have not rewound the tape it will be
necessary for you to thread the tape with the
"wrong side out", and the tape will pick up
the recording through the thickness of the tape
(It will too work!). Since you have recorded
the tune backwards, and have Played it back-
wards, it will not come out forward, but what

a difference! It will sound like an organ,

The reason: when a piano note is sounded,

there is a thump and a fading away of the note.
Played backwards, the note fades in, rather
than out, making it sound like an organ.

After your first success with the simple
notes, you can try adding more chording notes
to the original, but the Playing of the tape
with the wrong side out destroys some fidelity
and it may be found that additional notes
cause more confusion than music,.

p.0.6.9.0.0.0.0.0.0.0.0.69.40600.0¢000004

HOME MADE SMALL CLASS A TRANSISTOR OUTPUT XFRS. .

The following information is drawn from an ar—
ticle in The Microphone (Journal of the Austra-
lian Tape Recorder Society), Sept/Oct 1970, by
Vernon Kerr: "A mono/stereo Monitor Amplifier™

The amplifier itself is simple, with a BC108
(NPN silicon) direct-coupled to an AC128 (PNP
Ge, 260mW at 25°9C), and powered by 9V/12mA. The
bias networks follow quite conventional des-
ign, though I have also seen another version of
this simple system which took the bias supply
resistor of the first transistor from the em-
itter of the second for negative d.c. feedback,
rather than to supply. The load is fed from
an output transformer in the collector of the
second stage, ’

The main point is that, although such small
amplifier designs are readily available from
circuit books (or through simple Grandma's
Transistor principles), for headphone monitors
or even for good low-power speaker application
the output transformer is not always at hand.

For those, therefore, who don't care to enter
into the complexity of complementary symmetry
amplifiers, here are the details for winding
your own output transformer to run from the
collector of a transistor giving about 100mW:

"The cores used were of Japanese origin and
measured 3/8" by 5/16" approximately on the
centre leg, being an E and I type of lamina-
tion, Make a small bobbin to fit the 3/8" x
5/16" section and wind on 415 turns of 30 gge
enamelled wire; this is the Primary (400Q).
Run a strip of paper over this winding and
then wind on a further 56 turns, which becomes
the secondary or output winding (8Q)." To run
the output into a 3.2Q voice coil instead,
decrease turns on secondary to 35, or indeed
for any desired output impedance (within rea-
son), simply apply:(N,/Nj)€ = 2,/2,. Also
within reasonable limits this can be applied
to other primary impedances, prorata. -

$0.0.0.0.00000086000000000080000¢
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LETTER: Light Beam Keying, RTTY, and SSIV

I was interested to be reminded of the
problem of keying without voltage on the key
(EEB Sept 71, p. 67), and of course the beam
of light is the answer I have used for many
years in my paging transmitter. The circuit
is shown below

-J5V or S0

470K

“ Adj for
x n
TC:\Zru.%re\"
((atpR 1) £._.
The grid is biased off. When light falls on
the OC70P (or LDR etc) it conducts, shorting
the bias voltage, and the valve is allowed to
operate normally. You can, of course, do the
same thing uning a transistor instead of the
valve (an NPN is a direct dual, or even better
an N-channel FET), and arranging suitable
voltages to cut it off,

This kind of system lends itself parti-
cularly well to automatic message sending.
the desired message is produced by cutting
appropriate slits in a thin aluminium disc, the
disc can be rotated slowly, and the slits used
to allow light from a small lamp to fall onto
the OC70P of the above circuit,

For even more versatility you can use more
than one light, and for each a corresponding
OC70P and set of slits on the disc., You can
then choose the desired message simply by
running power to the appropriate lamp.

If

Although this idea was used for an automa-
tic paging system, there is no reason why it
could not be employed for automatic message
sending, e.g. for CQ's. RLG suggests that for
the kind of Q50s so often found on the air,
and particularly for contests, much effort
could be saved by preparing a disc containing
concentric lines having whole stereotyped
messages on them -- containing the information
about one's name, rig, location, and the weather.

Conversely, a similar system using a photo-
graphic negative on the wheel, might be hooked
to an amplifier rather than oscillator, to give
equivalent information directly by voice. (RLG)

— . ——— — - —— . > (- gy . S —— S T ——

I have just got hold of some PLLs and am
hoping to be able to make good use of them as
a RTTY demodulator; it sounds like thé answer
to a prayer, what with no fine tuning needed,
and it will lock onto any shift by itself., Of
course I will have to evaluate the problems of
ORM where it will probably lock onto the in-
terfering signal also. But it would appear that
thls may posSsS1ply be cvercome py using a notcn
filter. I will be interested to see what EEB
has to say about PLLs in che—next—issue- dve course.

((We have deferred discussion about PLL's th¥m-
selves for several more issues, because of the

_ considerable content which has evolved from
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consideration of detection systems and the re-
lationship between Direct Conversion and other
systems (e.g. Superheterodynes!). But the cur-
rent literature is full of the subject, and
can be investigated as per our Reference List
in the State of Art series IV, -- Ed.))

I tried to use an active filter in the
RTTY Unit, but without success. I am not sure
why it 4id not work, but more on this anon.

I have just got interested in SSTV. Nomm,
VK4NP up here has one going, and the results
are very good on DX; it was based on the re-
cent article in QST which uses transistors. He
found that he got better results with some .
slight modifications, notably dispensing with
the IC multis, and using some 15c computer-
board transistors... ,

I note that there are a couple of IC
modules now which will circulate about 4000
bits, at a reasonable price, and would convert
SSTV intc fast scan pictures. That is to say,
after one frame had been received and momorised
in the system, it could then be fed to an
ordinary TV set -- giving only stills, of
course. Amazine. '

The more common method is to use a long-
persistence CRO tube, and same are available
from Disposals for about $6, and are in a nice
case with the EHT transformer which can be run
from a 15 V d.c. supply with a power transis-
tor.

If you have any great interest in this,

I will get Norm to send you a photostat of

his setup circuit, as modified from QST. He is
at present playing with a 931A photomultiplier
valve in a flying spot scanner.

—— K. M. Kelly, VK4MJ, Surfers Paradise, Q.

((Yes, certainly we are interested in everyting
interesting, but since the above letter was
received there lmve been several big articles on
Slow Scan TV in Amateur Radio, and we would be
interested only in information which did not
duplicate that. -- Ed.))

((P.S. 1In the November 1971 HR, and in the
Dec 71 through Feb 72 73 there are several
articles describing automatic sending (and
receiving!) of CW, and various memory systems)) a

IF YOU DRINK A GLASS OF BRANDY EVERY MONTH
FOR 1200 MONTHS, YOU WILL LIVE TO BE 100 YEARS
OLD. ((WBQUR, ARNS Bulletin, 8/70))

P10.0,0,016.0.0.8.0.0.0.0.0.000.8000¢

The woman opened the door of the refrigerator
and saw a rabbit. Says she, “"Rabbit, what
are you doing in the refrigrator?" Says the
rabbit, "Is this a Westinghouse?" Says the
lady, "It sure is", Says the rabbit, "Okay,
I'm westing"...... The lady had just stripped
off her clothes and was ready to jmp into

the bath tub when the door bell sounded. Tip-
toeing to the door, she asked, "Who is it?2"°
Came the reply, "Blind man". Seeing no par-
ticular need to dress for a blind man, she
opened the door and let the man in. After
which the man says, "Okay, lady, where do you
want me to put the blinds?" (A/C, 5/69)
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LETTER:
THE ARRL HANDBOOK:

A Rebuttal
-- by D. A. Blakeslee, W1KLK

It is indeed difficult for a reviewer
- to write about 2 book without injecting
his own how-I-would-have-done-it ideas,
even though he might not have had the ex-

perience of actually producing a text book.

Such seems to be the trap that your re-
viewer of the ARRL '71 Handbook (EEB, Sept
1971) has fallen into. The new ideas and
improvements embodied in this book have
been lost in a series of theoretical I-
might-have-done paragraphs.

The review contains significant errors
of both omission and commission. Your
reviewer states there are approxlmately 12
new construction projects, when in fact
there are 25. The rewrites of the ssb and
measurements chapters done for '71 are
not mentioned. Likewise, the use of non-
glare paper and the production of the book
by 6 editors, rather than a single per-
son, as with previous editions, are
stories left untold. Nor are the facts
recounted that the RTTY and receiver-
chapter construction projects are mostly
new material. No mention is made of the
novel 6- and 2-meter power amplifiers with
their unusual tank circuits that have been
added for '71.

The ARRL Handbook has always been a
practical book, which is the secret of
its success. More than 50 percent of each
edition is purchased by nonhams (sic) --
librarys, engineers, research and de-
velopment organizations. Why? Because
few books dispense with the theoretical
possibilities and concentrate on how-to-
do-it information useful to a person in-
tending to make something! It is indeed
strange that a publication which has the
subtitle of Commonsense Electronics should
suggest that a book for amateurs needs gore
on radiophysics. Indeed, your reviewer,
i1n making the suggestion, seems to have
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missed the point that the RSGB Handbook,
which he lauds frequently, contains 34
pages on basic theory, while the ARRL
book has 43. One can only wonder at what
the reviewer had in mind.

The EEB reviewer states that a new
Handbook once every three or four years
would be sufficient. It is true that about
one third of the material in the Handbook
changes each year. Yet, if this policy
had been adopted in 1970, then an amateur
would have to wait another year or two to
read about the MOSFET, op amp, digital IC,
PWRFET, linear IC, and solid-state power
amplifier information which will be con-
tained in the 1972 edition released later
this week. Thirteen chapters have been
rewritten for '72 —- personally, I
wouldn't want to have to wait years to find
out what the latest circuits and tech-
niques are for my hobby...

In the review of the ARRL Handbook,
your publication has reprinted a piece piece
from 73 Magazine (May 1971 issue), apparen-
tly as a justiflcation of your own re- '
viewer's views. 73 has long made an anti-
ARRL stand policy... ((the remainder of
this paragraph has been omitted on the
advice- of our solicitors -- RLG))

COMMENT by R. A, J. Reynolds, VK7ZAR

Other than to note that to an unbiased
observer the review by D, Stivison which
followed mine, appeared to be a rather
favourable view of the ARRL Handbook, I
see little point in a detailed reply to
the above letter.

The point at issue is not a matter of
detail but of philosophy of approach. Is
the emphasis on a superficially "“practical

book" the approach needed by the modern

amateur? I suggest that the following
article (written some months ago) ad-
dresses itself to the underlying approach
needed to transform a practical Hand-
book into a good Handbook which unifies
theory and practice.

We desire only to help authors to
understand what the technologically
aware amateur needs in this age of ex-
plosively expanding technology, much of
which is excessively commercial!

COMMENT by RLG:

Mr. Blakeslee (who has contributed
some technically admirable material to
QST in these years) also included a num-
her of comments on the 1972 ARRL effort,
chapter by chapter, These will be prin-

ted here as space becomes available., At

o
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that time perhaps one of our able readers
(or - more than one) may wish to buy said
work, and comment on it with reference

to that list and with reference to the
material presented herewith?

-——— —— — — T W D . S S — - T T T - —— -

OBJECTS AND REQUIREMENTS OF AN AMATEUR
RADIO HANDBOOK, Part II, (c.f, P,110)

-- R, A. J. Reynolds, VK7ZAR

General dissatisfaction with the
various handbooks which are available has
lead me to consider what I expect within
the covers of these volumes, At first I
thought that I could write down a “for- -
mula for contents" in just a few lines,
but now I am not at all surprised that

editors have trouble keeping everyone
happy.

My profession is in Radio Communi-
cations, Naturally I would like to see a
Handbook which would contain information
pertinent to my work. But we have avail-
able already any number of proper entin-
eering reference works, and my interests
as a radio amateur prompt me to ask about
the requirements of a text which would be
useful to engineers interested in radio
as a hobby, and to amateurs who find the
modern aspects of radio uncomfortably full
of engineering.

Aside from the theoretical aspects
of Handbook content, there is also the
necessary matter of production economics:
generality, saleability, and perhaps as
well "Reviewer Appeal".

I am convinced that amateur radio has
come to the stage where there is room for
two handbooks. Over the years, the various
editors have tried to cram more and more
advanced information into the 600 or so
pages that the publishers have apparently
allotted. The result of this is that in-
adequate coverage has been given to most
facets under discussion. One handbook
will emphasize thoery whilst another will
emphasize practical construction, But even
if you have both of these books, less in-
formation will be available than would be
contained in two complete books, because
the compromise-books will have important
areas of overlap.

If two complete books were available
one could cover theory and the other,
practice, this being the easiest way to
split the subject.

I consider that the design and theory
book should be revised every 5 to 8 years
while the construction volume should be
rewritten (rewritten, not merely revised)

(Design of an Amateur Radio Handbook)
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annually. More on this aspect later.

Suitable titles for the two books
could be the subject of many hours of dis-
cussion, but one could be "The Amateur
Radio Designers Handbook", whilst the other
could be "The Amateur Radio Constructors
and Operators Handbook".

The Amateur Radio Designers Handbook

I liken this book to the well known
Australian "Radiotron Designers Handbook"
edited by the late F. Langford-Smith,
translated into the amteur field from the .
domestic field and of course, updated.
Remember that the last major rewrite of
the RDH was in 1952 -- and yet the rele-
vance of this kind of book to our field
is shown by the amazing demand for it in
these intervening years, and to the high
relevance of the basic theory even now,
even though the original dealt only with
valves,

In such a book I consider that
specialist individuals should write on

each subject sgince it is more than can be
expected of one man to write authorita-
tively on all the facets of Radio theory
and practice,

This book could consist of chapters
as follows:

1. Basic electrical theory.

2. Elementary communications theory,
including such subjects as informa-
tion rates and qualitatively only,
the effect of noise.

3. General principles of Modulated,
and in particular, R.F. communication.

4. Propagation. A fairly detailed
discussion of this subject, both
quantitative and qualitative. Work
of people like Bullington and the
inclusion of the more important
nomograms for 30 to 3000 MHz ought
to be included, at least in outline.

I have noticed a tendency in many

handbooks to mention ground waves and .

skywaves, and then go into quite some

detail on the mechanism and predic-

tion methods of 'scatter. This mears

that the average amateur knows very

little of the path calculation me-

thod for intermediate paths and the

odd k greater than 4/3 hop.

5. R.F, Transmission lines, plumbing,
matching, etc.

6. Aerials, from short wires to horns
7. Transmitters. All types.

8. Receivers, All major types.

9. Modulation systems: AM, FM, NFM,
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SSB, SSBSC, DSBSC, RTTY, TV, etc!
10. Power supplies.
1l. Testing Methods.

Either in the above or in smaller chapters
should be discussed the varieties of mix-
ers, filter design, the relative sta-
bility .of the various known oscillator
circuits (e.g. how frustrating it must be
to the reader to see presented a wide
array of similar circuits, with scant
indication of their relative merits!),
noise suppression, speech compression and
clipping, and even satellite technology.
Other subjects would become self evident.

It is of primary importance that the
intention of such a book be made clear:
that is, that it be directed towards
amateurs. Otherwise this handbook could
be labelled as a very incomplete but
general communications engineering hand-
book. In that form it would be read by
neither amateur nor professional.

The relevant material could be put
into one volume which would not become
outdated quickly, as far as the amateur
population is concerned, as it could be
written covering state-of-the-art de-
velopments as they are available to
industry.

I am afraid that it ought to be
said out loud, and admitted freely, that
amateurs no longer lead the development
field. Trained and experienced men and
women are developing systems and pro-
viding solutions to technical problems for
industry in excellence and volume that
no amateur organisation (nor individuals)
could finance nor hope to achieve by
sheer luck.

Given this premise, revision of this
book would be necessary only every 5 to 8
Years, if future developments progress
at much the same rate as they have. If
you take umbrage at this idea, merely
Scan the amateur literature of the past
half dozen years and look at the volume
of "new" ideas introduced into it, which
have been standard industry practice for
ages!

The Amateur Radio Constructors and

Operators Handbook.

This book would be just what its
title suggests. It could run along
similar lines to those in "ARDH" and
would serve to give examples of construc-
tion and operation of all the facets of
amateur operations. Becauseof component

development (e.g. new valves or semi-
cons) and because of the changing atti-
tudes of the amateur operators themselves

(Design of an Amateur Radio Handbook)
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this book would need to be updated an-
naully, and not necessarily superficially!

A by no means minor value of this
procedure would be that variation in
equipment design from year to year would
promote experiment which ought to be a ,
primary aim of the amateur. And, whilst
retention of 0ld circuits may not be
avoidable economically, it should not be
encouraged!?

The book should aim at a great di-
versity of equipment types, and major
items should lend themselves to variation
by the amateur builder.

((Above all, this book should correct
a silly situation now existing in present
handbooks. It should present a :
thorough discussion of the principles of
general equipment layout and mechanical
design, as applied to amateur practice,
And then in the actual constructional
chapters there will be scant need to go
into much detail about the many layout
problems which so clutter current hand-
book designs. And much the same consi-
deration should apply to "Adjustments".
A screw-by-screw adjustment instruction
admits only that the constructor is an
appliance-builder. If the ARDH has been
read and understood such detail will be
unnecessary:; and if it has not been so
read, the amateur has no cause to attempt
to build the equipment in the first ins-
tance! And of course the possession of
nominal test equipment goes without
saying -- or it ought to. How many

times does one see in the literature
(particularly American) statements of
the type of such-and-such must be done,
since a proper adjustment would require
an oscilloscope. Indeed!! -- RLG))

Finally, this book should also con-
tain the component reference section.
Valves, diodes, transistors, and associated
components are being produced continually,
and in order to keep up to date they
must be placed in the "annual®. If this
proves to take an excessive amount of room,
at least the latest and best should be
included -- noting that the best need not
necessarily be the latest.

Some Rebuttal in Advance

How is one to relate the ARDH and
ARCOH on one hand, and full engineering
texts on the other? The problem here is
the definition of "engineering”. I am
quite aware of the different categories
of professional people and technicians
who label themselves "engineer". As
f4r as this discussion is concerned, en-
gineers fall within the following cate-
gories:
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(a) Pure theoreticians.

These are the exact engineers who
are normally only corned with one par-
tacular field, e.g. channel/information
capacity in the presence of known noise.

(b) System design engineers.

These work with building blocks,
e.g. Tx: Ae: Path: Ae: Rx, usually in
an overall control of an installation
group (my own case), or as consultant,

(¢) Equipment designers.

Usually employed by industry.

(d) Maintenance engineers and higher
order Technical Officers.

These people actually come in con -
tact with the equipment on a day-to-day
basis, but normally only oversee the
work of others.

(e) Technicians.
The so-called "hands and feet".

The level of the average amateur
is somewhere between the top and the bot-
tom of this list, and engineering texts
are directed at each level by various
writers and organisations.

So where does the ARDH fit in? Cer-
tainly there are texts in great numbers
for (a) but you need a full library to
cover all facets that the amateur might
encounter.

Whilst (a)-category engineers are
usually University-research types, (b)-
category engineers are more usually Uni-
qualified people with experience, who
have made their mark as equipment de-
signers, for example. I place myself in
this category, and I find that I use
nearly every text available, and my
biggest problem is "where to find the
appropriate book?".

Category-(e) are the "trained mani-
pulators" and not engineers, in my
opinion. So... I consider that the
average amateur should be somewhere
between (c) and (d). As such, he needs
all the information available to this
category of engineer without the tedium
of deriving every equation, or the detail
of much of the motivation. The amateur
does not need general advanced mathe-
matics, nor does he need to know all about
wave mechanics in a waveguide ((though in
these days wave mechanics are being
.taught in Matriculation High Schools)).
If his experiments lead him into these
details, then most libraries of a tech-
nxal nature will have the specific papers
and volumes that he requires.

Yes, if all amateurs knew all about
communications systems, it would be a good
‘thing, but it is too much to expect an *
amateur who at best can only spend a few
hours each day on his hobby, to attain

(Design of an Amateur Radio Handbook)
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the knowledge and competence of a full-
time engineer who has done four or more
years attaining his B. Eng. degree, and
more years of consolidation and gathering
of experience. '

Amateurs do, however, need access to
the fruits of this information, and the
ARDH would be such an authority (or
should be). So, the aim must be as much
information as possible in as compre-
hendable a format as possible, whilst
keeping this information within the bounds
defined by the experienced amateurs who .
are at the forefront of their hobby.

Professionals will have higher level
references for their specialties

A Summary

By way of a summary, consider the ad-
vantages of a two-book scheme as outlined
above:

PRO:
Waste of theory reprint avoided.
Two books of 450 to 500 pages would

be convenient to handle, when compared

with the complete material printed in a

single book.

Manufacturers would be kept happy by
the promotion of particular components in
the annual ((BUT components must be
specified by actual value and content,
and not merely by reference to a manu-
facturer's part number! —-- RLG)).

The needs of a greater section of
amateurs would be filled. We do not
here consider the needs of “hams".

The introduction of more Radio En-
gineering in the theory book would pro-
vide needed technical education for ama-
teurs and prospective amateurs,

CON: :
The removal of theory from the con-
struction book could mean that thae ama-
teurs who would buy only the construction
book would no longer be “subconsciously
educated". But do in fact such people ,
trouble very much with the theory sec- »
tion of present texts? '

There could be some sales conflict
between the monthly magazines which con-
centrate on constructional articles, and
the "annual". I leaveit to you to decide

. whether this would be a bad thing..

Since the ARDH would cover several
yvears worth of theory, the total income to
a publisher from the sale of the two books
might be less than that from the sale of
a single volume containing repetitive
t#eory and a bit of new practice. Since

no publisher would likely admit this in
public the question cannot be resolved
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-~ except perhaps by the non-appearance
of the two-volume scheme outlined here.

Many amateurs would ignore the ARDH
on the excuse that it is too technical,
and would turn only to the older style of
handbook for the bit of theory they want.
This group would fall behind, and would
constitute the "hams" about which this
discussion is not concerned.

The ARDH may not be sufficiently
different from, say, Terman to command
real attention from the buying public,
Needless to say, this would depend on the
skill of the Editor, who ought to be of
the calibre of, say, Langford-Smith.

,9,9,9.9,0,4,0.0,0,066,00,000,600

LETTER: Reviewing, a balanced view....

I would like to say how much I
admire your approach to book reviewing and
commenting on published material, since
you obviously think about,

a) What the reader really needs, and
b) What the author is trying to achieve

—--rather than the all too usual "book re-
views" which are so often just revamps of
the publishers blurb. I always get the
impression that you take some trouble to
go through the books before rushing ing®
comment. ..

Anyway, keep up the good work of
saying what you think about publica-
tions, Far too many people just take
them for granted without questioning
whether they are good, bad or indifferent.

-- J. Pat Hawker, G3VA, London.

TYYYYYY Y Y Y Y Y Y vy Yy

LETTER:

Thinking again of the EEB, while I agree
that you should resist all attempts to let it
become a Journal, with papers involving re-
ferences to abstruse research in remote areas,
I still feel it plays a part.

The picture EEB brings to mind is that of
a sort-of scientific Ben Johnson and his
cronies, with informal discussion and much ale
-- something I feel should be much more evi-
dent than it is in scientific circles .

I can remember a Saturday afternoon
spent at an Outpost of a University when a
group gathered around a table with the odd
dozen to discuss, of all things, the specs
for a data transmission facility. I feel much
more was achieved than at six preceeding for-
mal conferences.

-~ C. Pitcher, Northcote, Vic. 4

D.8.9.0.0.0.0.0.0.0009.0.¢0000080004

The Essence of Reality?

(Handbook Design, Conclusion)
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LETTER: The Postal Semice (?)

Being Secretary of the local Fire Bri-
gate, two years ago I received notice in mid-
February that fire restrictions were to come
into force in mid-December -- of the previous
year.! As it is normal to await official
notice on these matters, we could easily have
burnt out the entire country-side, been jailed
for so doing, and fined thousands of dollars
for so doing! Whacko the PMG Dept!

-— John, VK3---
D.0.0.0.0.0.000.00000000.00000 ¢4

LITTLE RED VOLKSWAGEN
((Florida Skip:; QSP ARNS Bull.4/70))

Friends of Walt and Alice Linder, W4KTE
went to the circus near their home in their
red Volkswagen. They parked the bug near the
circus and went in to enjoy the show. After-
ward, on returning to the vehicle, they found
the front end of the car was crushed in (the
front of a VW is where the engine ain't). The
pair were naturally concerned about this tra-
gedy, so they went to the circus office to
inquire about the mishap.” "I'm glad you came
in," said the circus manager. "“I'm afraid
that the a~cident is our fault. You see, some
of the elephants are trained to sit on little
red stools. The elephant manager was walking
a line of elephants past your car when one of
them broke from the line and...."

Well, after clearing up the mystern, the
pair started home, when they noticed an iden-
tical red Volkswagen passing them at great
speed. This VW had its right side crushed in,
Another elephant? After a short while our
heroes were stopped by a highway patrolman,
Ensues the following dialogue:

Couple: "What's the problem, officer?"

Policeman: "You are under arrest for
causing an accident and leaving the scene of
that accident."

Couple: "Accident? We haven't been in
any accident.”

The patrolman smiled and asked, "Just
how do you explain the crushed front end?"

Couple: "That's simple. An elephant
sat on it.," OH, NO! Good news though;
our owners of the little crushed red Volks-
wagen were cleared by the circus manager. We
trust that their car is fixed.

1.0.9.0,6.0.0.0.6,9.0.0.0,0.000.0.00.5 0.4

Quote without comment

"Take a man by himself and there is generally some
reason to be found in him, some disposition for
good. Mass him with his fellows in the social
organism, and ten to one he becomes a blatant crea-
ture, without a thought of his own, ready for any
evil to which contagion prompts him. It is because

nations tend to stupidity and baseness that man-
kind@ moves so slowly: it is because individuals
have a capacity for better things that it moves at
-- Henry Ryecroft ("Private Papers")

all.”




SWOOP  ~- by Elise White (YF/K@CNV)

((From the Bulletin of the Amateur Radio
News Service, January 1972, p. 8

A young bride of our acquaintance
recently became a member of the SWOOPs.

Her initiation was sudden and violent.
In the daze of a new husband and house
she quickly said yes when he suddenly
came up with the idea of renewing his
licence. = =

He found a receiver that looked like
a boat anchor and proudly dragged it
home. This was rather a soul-shattering
experience, especially when there wasn't
‘a table in the house that would hold it.
Being an expert scrounger, he came up
with a slightly damaged hollow core door
and proceeded to build an operating
table. It didn't quite match the decor
but was big improvement over the card
table swinging and swaying in the breeze.

Since their anniversary was approa-
ching, she decided he needed a trans-
mitter and through conniving got his
dream. Of course, it had to be hid out
- eélsewhere, but on the big day there it sat.

- . By now the cherished den looked like
a typical ham shack -- you know, "I don't
know what I'll use that for, but I might
need it some day so I'll take it."

The next project was a tower per-
mit, ‘and two sections of tower erected.
' The neighbours started screaming about
TVI, aesthetic values and the usual ac-
cusations. This can be soul shattering,
‘especially when the neighbours on one
side use your front lawn as a shortcut
to his driveway, and the man on the other
side believes the sidewalk is the only
place to park,

'So a couple of friends arrive and
jack up the tower a couple of sections
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and hang the Inverted@ V at 20 feet. Friend

husband comes home early and immediately
rushes to the ham shack. He can't get
((a contact)) over the fence, so he de-
cides that since its dark by now he is
taking the antenna to 40 feet. He climbs
the tower. He loves towers 50 feet on an
1l story building 100 feet from ground to
top, nothing to it, a mere 40 feet is just
easy to climb., No muss, but wait a
minute! Don't tell me those little bitty
lights are just 40 feet down. What's
that light flashing down there? He clings
to the tower like it was a bosom buddy
and ignores the pleas of his bride wa-
ving a flashlight to return to the ground,
All pleas failed so she resorted to
prayer.

He finally returned to earth and
has sworn off towers, but the improve-
ments haven't ceased.

The next edition was a 4-foot wagon
wheel electrified. It was sanded,
stained and ready to hang. One slight
problem -- the ceiling wouldn't hold it.
This called for remedial measures in the
attic, '

At last our pride and joy is
ready to be mounted. One step ladder and
two people trying to raise the wagon
wheel. Thereis only a difference of 2
feet in height and 3 steps on a step
ladder. She almost got the fixture for
a collar.

Yes, amateur radio is wonderful.
Good Luck, gal, life has just begun.

XXX

Quote without Cgﬁmgnt

"Graduates will have professions at which they
can expect to make a good deal of money.*

-- Malcolm Fraser, Australian Minister for
(sic?) Education and Science, March 1972.
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STATE OF THE RECEIVING ART, V -- RLG, +

-- Receivers in General, and Direct Con-
version ones in Particular.... Contigped
directly from Part IV, December 1971.

NOTE-1: I regret that this series has to
be chopped up this way, nor could it be
completed this month, but receiver en-
thusiasts will appreciate that not every-
one dotes on receiver design theory

(at least not in large hunks).

NOTE-2: Drawings from previous sections
of this series in 1971 are not reproduced
here. Presumably if you are sufficiently
interested you will consult the April and
November versions for reference.

NOTE-3: The comprehensive Reference List
for. this. subject is found on pages 132 -
134 of the December 1971 issue.
your convenience in pursuing further any
special item which interests you, par-
ticularly for practical designs.

, (But please do correct Reference
144 to read "4/72", Ham Radio did not
publish that item in 1942!) :

Front End Selectivity (concluded)

In reference to the argument about
r.f, stages and the need for good r.f,
selectivity in front of the mixer, I hope
that my rhetoric did not cover the impor-
tant point that even if you don't separate
tuned circuits by a valve (etc), you can
still obtain worthwhile selectivity by
the use of one or more tuned circuits
ahead of the mixer. In good sets this is
done by doubly~tuned tanks at the front
end (e.g. Ref 21b-3; 28, p., 88), and this
is practical as long as the mixer has low
noise,

Ref 144 manages to get amazing se-
lectivity from a single tuned circut by
very low coupling to the antenna (thus re-
quiring an extra 25db of low noise a.f.
gain), and by the noteworthy use of an
extremely high C/L ratio: 2 turns of wire
and 13,500 pF on 80 Metres!

Good pre-mixer r.f. selectivity is
essential to reduce adjacent-channel in-
terference, and even reception of harmonic
images (c.f. Nov, Dec EEBs). This is
better achieved by good tuned circuits
than by regeneration (or Q-multiplica-
tion) applied to indifferent ones*, be-
cause skirt-selectivity of the latter is
worse (see EEB, Aug 1968), But commonse
must provail: r.f. selectivity will be
better with regenerative feedback than
without it, In direct-conversion recei-
vers, an r.f, Q-multiplier can accomplish
this flexibly (see refs 1llb; 28; EEB, May
and Aug 1968), though the feedback can
presumably be applied within the mixer¥*.

It is for-
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MIXERS REVISITED: Moré?ﬁgés¥6£>iinéafity
I won't work this subject to death,
but I have received an interesting note

.£rom Chris Pitcher pointing out how a 4-

diode ring modulator (fig. 6) produces
fewer spurious outputs than a 2-diode

- ~one (fig. 7); c.f. Ref 10, (p.2¥ fer figs)

" Very briefly the argument (from
"Spectrum Analyser Circuits" by Tektron-
ics) shows that the four-diode system
halves the number of spurious products
which appear in the output, and which
must. -be rejected by subsequent selec-
tivity filters -- particularly if those .
filters are not ideal.

The argument is also developed nice-
ly by GSENN in “"A Mixer-VFO for 70MHz"
in Rad, Comm of 3/72 (which came too
late to include in the abovementioned .

. Reférence List), particularly with res-

pect to mixing performance of FETs in
balanced modulators (but note caution by
G3VA in Ref 28, p. 83 and 88).

Now remember that mixers used as
audio detectors are "Product Detectors"
-— as are r.f, mixers! -- because the use-
ful part of the output is taken from the
mess of frequencies that result when the
two signals are multiplied together (fig.
5, Nov; also in forthcoming RHF article).
"A properly designed product detector
should be capable of delivering an a.f.
signal that is low in audio distortion
and intermodulation products" (19b).

And "The advantage of using a (more
linear detector) is that it gets rid of

.the two original frequencies entirely,

hence a quieter, more efficient mixer."
(26h). That is why one prefers a more
linear system like that of fig. 6.{p.a$)

Linear mixing also increases the
dynamic range, as mentioned in December.

Iypes of Mixers ‘

Doubly balanced rings do make good
mixers {(particularly with Hot Carrier

|
Diodes), but they need transformers, which 3
can be a headache (26c), and which also have
frequency limitations. (see p, 43, this issve)- .

Balanced modulators (viz, mixers) of
the dual differential amplifier type are
in fact simpler and less frequency
critical. But they are less linear, and
they have a smaller dynamic signal range.

* Ref 144 comments on the Ten-Tec RX10
D-C Rx: "(R.f, selectivity is provided
by) the high Q of the input tank circuit.
The high Q is develcped by regeneration;
when regeneration is removed selectivity
will be about equal to that of a galena
crystal set."!
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Typical IC units are the Motorola MC1596G
or RCA CA3028A; Refs l6a-h, 17a, 19b,24Db.
Typical dynamic range for the differen-
tial IC is some 90db, e.g. 3uv-100mvV (16&)
vs 130db for the well balanced HCD Ring
e.g., 0.3uv-1v! (13h, 26c¢c)

Therefore you choose the system to
fit your requirements. There is no ideal
-semicon mixer, some are more ideal than
others. But it is not necessary to use a-
semicon if you wish to be effective al-
beit out of fashion. "Some of the better
solid-state receivers use a diode-bridge
balanced modulator for their mixers. The
input transformer for such a mixer is
very critical, however, if the best re-
sults are to be realised, so the (amateur)
who isn't too proud to use tubes will find
the 7360 (beam-switching pentode) can't
be outdone." (26h) (See also 24a,llb,26b)

Square Law Front Ends?

I leave this subejct gracefully with
a whimsical piece which appears to hold
promise for Communications Enthusiasts,
It comes from A. R. Techniques ((III)),
Ref. 28, p. 78:

Square-Law Resistors for Front-ends

The problems of developing hf receivers having front-end
dynamic ranges of better than 100dB have been underlined
many times. One of the very few semiconductor techniques
capable of this type of performance is the parametric up-
converter (7T, April 1968 or Amateur Radio Techriques, pages
66-68). But this technique, as Walter Schreuer pointed
out, poses many problems for amateurs. Such a front-end
requires large pump powers to reach accepiable linearity;
furthermore they are not suitable for high-ratio down con-

Version.

Two recent articles by Dr J. G. Gardiner (The Radio &
Electronic Engineer, May and June, 1969) have indicated that
a new device, still under development, appears to offer
considerable promise for high performance front-ends. This
is the square law resistor or space-charge-limited diode of
which some experimental prototypes have been developed
by Dr G. T. Wright at the University of Birmingham. These
diodes have an I-V characteristic following an extremely
accurate square-law over a wide range of forward bias
voltages. The importance of square-law characteristics for
mixers are stressed in all articles concerning field effect
devices. Dr Gardiner suggests that these SCL diodes could
be used very effectively in balanced mixers to achieve very
low cross-modulation and intermodulation; resulting in
significantly better performance than can be achieved with
ring switching diode mixers under identical operating condi-
tions; furthermore only a few milliwatts of oscillator drive
power would be necessary. High-performance receivers seem

possible if these diodes can be fully developed.

(RECEIVER DESIGN)

2T -

Application to receiving Code

Most discussions in these days tend
to be directed toward systems to receive
radiotelephony. But in fact good mixer
linearity is essential for good results
with CW as well, particularly when
selective audio filters are used.

For an interesting application of
mixers to CW reception I recommend you to
Ref 17a, and for communication effective-
ness to Refs 17b and 17d. I'm not yet
sure what to make of the place of the
Reciprocating Detector (17¢c) in all of
this, but we'll see more of that in June.

USE OF A.F, STAGES in Direct Conversion

Add a lot of a.f. to a frequency-
synchronous detector (e.g. "product de-
tector") and you have a Direct Conver-
sion Receiver. See fig. 5 from Nov., 71.
I will not reproduce figures forever!

Since virtually all the receiver
gain must be obtained at audio this
places a substantial burden on the noise
factor of the audio system, and as Ma-
cario sys this is more difficult at a.f.
than at i.f. (34a-1),.

Pickup of extraneous audio is also
rather a problem (13e}, though pick-
up problems are not restricted to
Direct-conversion. "Birdies" in
good-o0ld i.f. systems show that
either design requires good geometry
for a given degree of amplification:
Murphy's Law.

Since virtually all of the Rx se-
lectivity must also be obtained at
audio, this also places a consider -
able burden on the audio filter, and
it is a source of wonder that selec-
tivity at a.f. is somehow regarded
as less important than selectivity
at i.f., or r.f.; more on that anon.

Among much else, the success of the
Direct Conversbn receiver may be as-
sisted by the fact that an enter-
prising manufacturer has produced
one for sale. It works on batteries,
and from reports it performs reason-
ably well (l4c,e). Skip Tenney says,
... in all cases performance was
well above the simple tube-type
superheterodynes which beginners
have traditionally used". De Maw
(19b) says that performance of a
simple DC system is "as good or bet-
ter than that of the popular Command
series of receivers". That's nice.
See also Ref. 32,

The Uses of Selectivity

The selectivity of the Ten-Tec Rx
is governed by an audio filter with
a 2kHz bandwidth (-6db), but from the




~28-

"improvements" which have been suggested
in the literature (14d,l4e,etc) I deduce
that the sharpness of the selectivity _
curve is not spectacular. '

Selectivity sharpness is convenient-
ly (?) measured by "Shape Factor": The
bandwidth at -60db divided by the band-
width at -6db; the better (i.e., closer
to 1.00) it is, the better will be the
rejection of QRM, for reasons self-
evident in fig. 10: The dotted line re-
presents an ideal shape (S, Factor 1.00).

Satisfactory selectivity is attained
only with a good steep-sided bandpass
response. The steep sides reject inter-
ference, and the flat top gives the best
intelligibility for phone or CW (viz.,
reduces "ringing").

In Ref 28, Pat Hawker says, "The
combination of a good product detector
and a.f. filter cost less than a good
crystal filter", but this applies more to
CW (for which Direct Conversion systems
have a distinct advantage for simplicity
—-— but then the old Regenerative Detector
didn't do so badly either!).

For phone it is not quite so simple
because of the need for a reasonable
broad top with good shape factor. This
is hardly achieved with the usual single

section audio filter, and a 2-section (e.g.

7) one still has a shape factor of some
2.5 to 6 or more (13e, 2lc, 29c¢). Doubt-
less a suitable response can be achieved
by active or passive filters™, but there
has been remxkably little comment on the
shape of such filters except for the very
sharp requirements of CW,

The Attainment of Good Shape Factors

In 1971, Ed Noll (lé6d) said:
"Presently the audio filters used in
direct conversion receivers are relative-
ly simple types. The inclusion of audio
filters with a better shape factor is just
a matter of time". Why?? Why has it
taken so long? There exists no lack of

of information about such filter designs
in the periodical or other literature. Why
haven't they been incorporated into DCs?

In April 1969, Pat Hawker (Tech. Top.)
was suggesting that high gain low noise
good bandpass a.f. amplification could
be provided by cascaded tuned a.f. stages
rather than " a block filter plus wideband
a.f. amplifier". A permutation of this
theme was shown recently by ZS6BT in Ham
Radio (17b) where substantial improve-
ment in S/N ratio was obtained when band-
width was limited sequentially (in steps)
throughout a (superhet) receiver.

Note the connection.

* 10c, 1l3e, 164, 21lcd, 24b, 28, 29abc.

(RECEIVER DESIGN)
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Fig. 6: Doubly-balanced mixer -- or "Product

Detector” when output is at a.f, (c.f, 26a).

Hot-carrier diodes work best (12,13). : v
See also p. 43, this EEB for balancing....
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Fig. 7: 2-diode balanced mixer, Not as good.
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FIG 10: Left = RECEIVER RESPONSE USING AN ORDINARY LOW-
PASS AUDIO FILTER, f, = freq. of carrier (e.g. the
suppressed one), fo + fg = maximum {(upper) sideband to
be received (say, 2500 cps higher than f5), fj = inter-
fering signal, The solid line shows essentiaily the
receiver selectivity characteristic, as goverened by a
simple audio filter. The dotted line shows a filter
response with "ideal shape factor"; see text.

Right = RECEIVER RESPONSE USING A BANDPASS
AUDIO FILTER, This is the more likely good design,
with a low-frequency cutoff at, say 300 cps, which puts
the big dip in the middle of the curve. The princi-
ples are essentially the same as for left-hand figure,.

((CONTINUED, P. 30 )) >>>>>>>>>>>
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COUNTING WITH ELECTRONICS, Part I
-- by R. S. Maddever (VK3)

Herein is described a single count-'
ing stage, for which the parts would cost
about $1.80. Such stages can be coupled
to others to form a binary counting unit,

These units work in exactly the same-

way as sections of any large modern digi-
tal computer. They will not, however,
count as quickly as modern computer cir-
cuits, some of which can handle many
millions of counts per second. The unit
described here will only work if the
pulses occur less rapidly than about
50,000 per second -- quite fast enough
for most applications,

Opgration

The circuit is normally known as a
"flip-flop" because, like a coin being
tossed, when it comes to rest it has to

be in one "state" or the other, i.e., with

one side up or the other side up, but not
together. In this case, one state is
ON, the other is OFF,

The circuit consists of two simpler
circuits, each having one transistor,
called NOR gates, which are connected so
that the out?ut of each gate (viz., tran-
sistor stage) is connected to the input
of the other.

In this way, in the diagram, when
transistor Qj is ON it keeps Q, OFF, If
you introduce a signal pulse which turns
Q, ON, even for a brief instant, it im-
mediately turns Q; OFF, and this transis-
tor then holds Q2 in the ON state.,.. To
understand this fully from the circuit
diagram it helps to follow the sequence
of currents and voltages which result
when each transistor has applied to its
base a "turn on" voltage.

In order to be able to tell which
side of the flip-flop is ON, a lamp is
attached to one side through a third
transistor, Q3. Q3 acts as a switch for

-6V via reset
-6V

ADD OUTPUT
SUBTRACT OUTPUT

INPUT

GLOBE-HOLDER, soldered
;o copper side:

A/

) )
O\
€]

PRINTED CIRCUIT BOARD, half size
(Viewed from copper side)
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the lamp, and reduces the load on the .
flip-flop transistors. The lamp could
be connected in the collector load of
one' of the flip-flop transistors, but in
that case the two gates would be un-
balanced, circuit operation would be less
reliable, and the components more criti-
cal. The globe used should be a low
current one for the transistors sugges-
ted, e.g. to operate with only 40 ma,

The Circuit Diagram

Q) and Q, form the flip-flop. No-
tice how the collector of Q) is connected

.to the base of Q2 through a 15 K re-

sistor, and the collector of Q2 is con-
nected similarly to the base of Qj.

The input pulse is sent through the
two capacitors to both transistor bases
(or "inputs") through the diodes, and to
both collectors through further 15 KQ
resistors. The diodes enable the input
pulse to get to and operate only the
transistor which is ON, turning that one
into the OFF state, The next pulse which’
arrives then operates the other transis-
tor, turning it into the OFF state, so
that matters are back to where they
started when two pulses have been intro-
duced.

The diodes, capacitors and attached
RESET
.. O .
7 _ev IK to 3K glK
ANA F3K
ADD OUTPUT 9
SUBTRACT

OUTPUT

b3
15K 8
L_%I; Q1 Q2 | K
h

OlpF GLOBE
40mA)
+6V 82 to 330Q ,
O g

FLIP~ P UNT Transistors are the
computer-board types 015, 034 or equivalent.

g%[% %E

PRINTED CIRCUIT BOARD, half size
(Viewed from the other side)
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15 K resistors are therefore, called
the "steering circuit". -

Adding or subtracting is carried put
by connecting the following stage from
one or the other side of the flip-flop,
but more of that in Part II.(!\u?ust)

Transistors used came from disposals
computer boards, but nearly any small PNP’
transistors could be used.

The Printed Circuit Board

This is shown from both sides. The
board is shaped with a slot so that it will
fit into a special 8-way edge connector.

If such a connector is not available (al-
though it can be made up easily enough),
wires can be connected to the holes on
the left-hand side of the board.

If on the other hand, you do want to
be able to plug the unit into a socket
(facilitating multiple stage use), it is
important to get the end strip connec-
tions just right.

The best way to do this, is to put
the board into an 8-way socket a few times
until you can just see where the socket
has scratched fine lines on the board.
The "resist" is then painted in strips to
go accurately over these fine scratches,
yvet not to touch each other,

The two soldering lugs on the globe
holder should be swivelled round so that
they are close to each other, but not
touching, and then bent down and soldered
so that the globe holder fits where shown.

The input circuit

The input circuit shown is simply a
test one to show the operation of the
circuit, for interest. Any pulse source
could be used, having sufficient power
to drive this unit.

References

Some useful references are:
"Computer Circuit Projects you can
build", by Boschen.
"Computers Self Taught through Experi-
ments", by Brayton.
"ABCs of Computers" by Lytel
"Electronic Computers made Simple",
by Basford.

Push-~-switch A SIMPLE INPUT
1, ] CIRCUIT (Each time

the switch is pushed,
the lamp should change
state) (to be

continued...)

o

6V — 2ca
+ |I* %10 b N—— o
K ! M second
flipflop

(COUNTING WITH ELECTRONICS)
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Now, if these ideas are combined with
the design of good square-top filters, to
what heights might not Direct Conversion
devices soar...?

But look: It should be evident now
that the technology for providing a good
shape of response allowing both good
intelligibility and selectivity is not
appreciably easier at a.f. than at i.f.
And for the latter, mechanical or cry-
stal lattices have been developed which
can do wonders. Even I remember cascaded
i.f. stagger-tuned tanks which were quite
effective in the olden days -- and com-
pared to 16 pole crystal lattices they
were cheap, cheap.

I.f. stages also allow easier AGC and
when properly proportioned they take care
of "audio image" (to be discussed). For
the same trouble, then, why not have the
selectivity at i.f.? -~ where lots of
low noise gain can be produced, and with
minimal problems of hum pickup.

Shape Factors and The Amateur's Dilemma

I am not making a molehill mountain.
This matter of the design of the Filter in
a DC or superhet is a fine illustration
of the abiding problem overtaking the
harried Amateur,

Consider the following: /ﬁﬁ°s

The dotted line of fig. 10 re_presents
the use of a selectivity filter with
ideal shape (S.Factor = 1.00); the need
for a good shape is self-explanatory in
fig. 10, if you wish to obliterate the .
interfering signal, f;.

A good shape is hardly approximated by
the single section L-C filters often
used (or by double ones used only to
achieve broad bandpass), let alone R-C
ones whose shape factor is conservative-
ly, bloody awful. X

By the use of several well designed
L-C sections, a reasonably good shape
(sharp or wide bandpass) can be obtained
by active or passive circuits (see
previous references) .

Now, Dick Ferris has calculated that
a simple 3-section low pass filter (with
constant-k and m-derived sections) can
be designed with a shape factor ofapproxi-

mately 1.2, Compare this with a shape
factor of 2.5 for a 2-section ™ low-pass
filter (13e), 2.5 for a good commercial
L-C device (29b, 1l6th Ed.), 2.3 for a
good mechanical filter (29a) or 8-crystal
lattice (29b, 17th Ed4, not 18th), 1.9 for
a typical 9 Mc crystal lattice (Swan ad-
vert), or 1.28 for Swan's fancy ($100)
16 pole crystal lattice filter!
(CONT, :

P. 32)>>>
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THRESHOLD-OPERATED NULL.-POINT AMPLIFIER
-- L, J. Yelland (VK3

Last month EEB described a sensitive
null-detector to indicate visually the
approach to the null point of bridge oper-
ation., But it is also possible to use
that null to operate other equipment au-
tomatically when the null is reached, e.g.
through the action of a solenoid or relay.
An obvious application of this is in
sensitive automatic temperature control of
a system, sensed by a bridge incorporating
a thermistor,

With the usual type of amplifier so
‘designed, trouble is often enountered by
partial operation as the input approaches
zero. This means that chattering can
occur with a signal that is nearly zero,
and becomes particularly troublesome when
it is desired to allow some tolerance
above actual zero -- or when extreme ac-
curacy is necessary, viz, when operating
very close to zero.

An Improved Amplifier System

In the circuit shown in the diagram,
both inverse and reactive feedbacks are
employed to make for maximum operation at
exact zero, or at some set point adjacent
to zero., It also discriminates against
any attempt at operation at another point
very close to this theshold value,

The high gain input amplifier (SE4001)

is biased to near cut-off by the poten-
tiometer setting. Its output is direct-
coubled to a switching transistor (2N3646)
and this, in turn is couple to another
switch (2N3567).

Operation .
Any voltage which is applied to the
input terminals, raises the SE4001 base
above cut-off, so that it conducts. The
39K resistance in its collector circuit
drops the voltage at the base of the
2N3646 to below its cut-off value, so
that it does not conduct. Consequently,
no current is available for the base of
the 2N3567,

That is the quiescent condition, when
the bridge or other device connected to
the input is not at zero,.

When the input becomes zero, the
SE4001 will be cut-off. The base of the
2N3646 is now connected to HT through the
39K resistance, and current flows in its
base. Current now flows in its collector

circuit and via its emitter into the base
of the 2N3567, which also now conducts to
operate a solenoid or relay, etc.

The current of the 2N3646, which is
the base current of the 2N3567, is de-
initially, from the 250 pF con-

rived,

and it does not conduct either.

-3]l-

denser on the HT, but after this is dis-
charged, it comes from the Main HT thru
dropping resistance (R).

This reduces the available HT to abt
one-third of its commencing value, with a
corresponding drop in solenoid current.
Its actual value will depend upon the
function to be performed by solenoid or
relay. If just one sudden impulse of
solenoid plunger is required, then (R)
may be high enough to drop the .current
to a very low value, Or, if a relay is
required to remain closed, (R) should be
adjusted to give that lowered value oOf
current which will maintain the relay in
closed position, after it has been opera-
ted by the first impulse.

Adjustment
In the active state, the pot is ad-

justed so that the voltage at its moving
arm, plus any desired vestige of voltage
across the input, just reduces base
voltage of the SE4001 to point of cut-off.
This is very critical and may be regar-
ded as the crest of the "hill" of its
base voltage curve, so that any slight
increase will tip it over the "hill",

To maintain this critical voltage
against variations of mains voltage etc,
a silicon diode is included in the bias
network, functioning as a forward Zener,
and keeping the low end of the pot at 0.5
volt. This adjustment of the potentio-
meter is made with the other two transis-
tor collectors disconnected, and a volt-
meter on the SE4001 collector to indicate
cut-off.

Normally, in the quiescent state,
voltage will be available at the input to
cause conduction by the SE4001 and the
other two cut-off

2AN3 567

- P > 7’?{
A.C, BRIDGE Sk ”
(For d.c. one, -
Add D2 from B to A, 150
anode to C; D3 from g .
C to D, anode to D; 'oof‘
D4 from B to D, an- e by 1
ode to D. And supply L) b
d.c. signal to input) - agv. 4+
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Operation near Zero
Now suppose that the input voltage

is reduced almost to zero. The SE4001 is
not quite cut-in but a little current ‘ -
flows in its collector, reducing base
voltage of the 2N3646 near to its cut-

off, but so that a little current flows in.

its collector. This is insufficient to
cut-in the 2N3567, but flows mainly thru -
the resistance across the base/emitter.
This raises the emitter voltage of the
2N3646, and as its base is connected to
negative by the slight conduction through
the SE4001, inverse feedback occurs to
prevent any build up. Thus the 2N3567 is
not cut-in, and the solenoid is not ope-
rated.
But
slightly

suppose that the input voltage is
lower than this. That would
take the SE4001 more nearly completely
over the "hill" and reduce its collector
current to a value which enabled the
2N3646 base to be nearly right over its
"hill". Sufficient current would now
flow in the 2N3646 collector circuit, to
cause a slight reduction in HT due to
dropping resistance (R).

Such a drop in HT is reflected at the
arm of the pot, where a much lower re-
duction takes place, but sufficient to
mke the SE4001 more nearly cut off,

Thus a reactive feedback occurs, with
current building up the the 2N3646 circuit
until the 2N3567 is cut-in. Thereafter,
considerable voltage drop takes place,

the SE4001 becomes completely cut-off,

and current rises to maximum in the
solenoid until condenser is discharged.

The overall result is that opera-
tion either takes place or it doesn't,
There is no partial operation, and the
point at which operation will take
place can be adjusted by the setting
of the potentiometer.

P 9.0.6.0.0.0.0.0.0.9.9.0.0.99.0.900.¢

For the guidance of readers who may
wish to make substitutions, the charac-
terestics of the transistors used are
as follows (From the Fairchild Cat.):

SE4001: NPN Audio Amp, 25V, 60-3008,
Icpo < 200nA at 5V, fp 60 MHz,
Vee (saT) = 0.35 at 1lmA and P of 10,

2N3646: NPN High Speed Switch, 15V
at 10mA (LV roughly analogous to
BVgeq) , 30-120B, I, < 500nA at 20V,
fr 350MHz. Veo(samy= 0.2 at 30mA,10B.

2N3567: NPN GP Amp/Switch, 40B, 40LV___,
Icbo < 50nA at 40V, £, 60MHz,
Vee(sar) = 0.25 at 150ma, 108

(NULL-POINT AMPLIFIER)
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NOTE: “B" above is h (d,c. current
gain) , not dI./dI,; the latter can be
found in the mfr'g specs curves as a
function of Io. Fairchild are quite
satisfactory as a source of technical
information on such matters: Fairchild
Aust P/L, 420 Mt. Dandenong R4, Croydon
Victoria 3146, (In Auckland: John Gilbert
and Co P.L, phone 30839).

).0.6.0.0.0.0.0.0.0.0.0.0.0.0.9,0.0.0.0.9.0.¢/

STATE OF THE ART (Continued from

Why don't we find good designs
in the amateur literature?* The
engineer would regard the design
abovementioned simple filters as an ele-
mentary exercise. Yet the average Ham - ¥
appears to regard such as great obstacle.

p. 30)

applied
average
of the

Dick Ferris says: "This would appear to
be the old question of what the amateur
wants. He wants to build first class gear
but without the need to become an engineer
or to read technical books. Unfortunately

.with the advance of technology these

points are now irreconcilable."

Ignoring Blakeslee's opinion (EEB, last
month, p. 19) that the average Ham has
scant need for radio engineering, the
Amateur who does want to design good fil-
ters for Direct Conversion (or anything
else) will find readable though superfi-
cial descriptions about them in the RSGB
and Orr Radio Handbooks; a terse descrip-
tion also appears in the ARRL effort. If
he finds that he needs a better background
to understand such devices (particularly
in predicting their performance) he'll
have to consult an engineering textbook.
If this requires the use of algebra and
trigonometry, they will have to be used --
and this can be satisfying indeed. Nothing
beats the thrill of designing your own
gear, and having it work first go (well,
perhaps second go)! ((CONT, IN JUNE, sri)) ¥

*Qualification: Fine designs for filters
do appear, e.g. in 10c and 2lc, with
summaries in 29abc, but who uses them?
Thus, most current DC designs use one
section L-C filters for the broadband
steep-skirt requirements of modern radio-
telephony, or gawdelpus, R-C. Some go
as far as two sections, but a good ex-
ample of this problem is illustrated by
Ref. 29c (the 1971 ARRL Hbk) where a

DC Rx uses a primitive doubly tuned L-C
tank audio filter. Yet a very nice 5-

pole Chebishev thing (using 3-1/2 std,
88mH chokes) appears a few pages earlier
in "an Audio Filter for Phone and CW".
This is rather the kind of selectivity
needed by a modern amateur receiver,
this kind of inconsistency?

why
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* THE ORDEAL OF MAIL ORDER

BY D:. J. HOLFORD*

HOME brew is a wonderful idea, for the
ham near a large electronics store. But how
about the man out in the sticks? He must
rely on mail order for his parts, and that can
be an adventure akin to tracking tigers. You
never know what will happen next.

My introduction to the perils of mail order
came several years ago when I moved away
from the stores. I needed parts for a con-
struction project, and blissfully ordered them
from a large mail order house which promises
- shipment within twenty four hours.

Some six weeks later a few items arrived,
including a number of substitutions, (I am
surprised they didn’t send one six meg re-
sistor instead of the dozen haif ones I
ordered). The rest of the order was “back
ordered”, a new term to me then but one I
have since become intimately acquainted
with.

The rest of the order arrived within the
next few weeks and consisted of a large col-
lection of small components tossed into a
chassis, and wrapped in brown paper. Need-
less to say confusion reigned supreme. The
small parts were mangled and bent and some
were missing having escaped through the
gaping holes in the packing. The interior of
the chassis was a sight to see. Among the
shipment were a few tools which had made
some beautiful dents (if you like dents) in the
chassis.

In addition to all this, there was no invoice
and since the shipment had come from New
York it had to pass Canadian Customs. If
you have a free day sometime, try to convince
a skeptical customs officer that you are telling
the truth about the values of unmarked parts.
Eventually all the parts were obtained and
the project completed.

Not having learned my lesson I decided to
try again. This time I ordered in addition to

*RR 1, Enfield, Hants County, Nova Scotia,
Canada.

54 e CQ e December, 1970

some components, a set of pliers and a wire-
less intercom. The intercom and some parts
arrived over a three month period. The pliers
were back ordered (I now knew what it
meant). When the pliers arrived some time
later they were accompanied by a customs
declaration form, unfortunately it listed the
value of the full order. If you think I had fun
the first time, you should have seen me trying
to convince the customs officer that the pliers
were not really worth fifty dollars. I think he
was beginning to wonder about me.

I stayed away from mail order for over a
year. But then the intercom needed a special
part. There was no other choice, so I ordered
it. After numerous back orders and queries a
part finally arrived, it was the wrong part! I
returned it and received a back order and a
photocopy of my order, Eventually the right
part arrived, over a year after my original
order. Incidentally this particular house is
big on photocopies. They answer queries by
photocopying everything you sent them and
stapling it to your letter. We ended up ship-
ping a half inch of paper back and forth to
each other. I don’t think they own a type-
writer, they must have spent their entire
budget on photocopying machines. After
pleading with them to write to me I came to
the conclusion that they own a computer, the
copying machines and a monkey to work
them. _

Being a glutton for punishment I entered
the arena again a couple of years later when
I needed a special item I could not find any-
where else. Off went my order accompanied
by a prayer or two. Back came another back
order slip advising shipment in a few weeks.
A few months later I received a form letter
apologising for not sending me the bill earlier.
I replied that I was still awaiting delivery of
the item. Silence for almost a year, when I
received a bill for one cabinet. I wrote a letter

[Continued on page 40]—>ecp

<« Reprinted from (with thanks)
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FINDING COMPONENT PARTS? ~--RLG

The preceeding reproduction of the
article from CQ started us thinking .
about the situa ion in Australasia.
From correspondence and from several
American magazines it is evident that
the few experimenters who survive in
the U.S.A. are encountering consider-
able difficulty in obtaining electronic
compenents,

It appears that their parts mar-
ket is facing primarily the needs of
industrial and military consumers.

Even if the trend to build had not
diminished, the vast increase of the
other services would still dwarf it in
that Technocracy.

The American Literature does, from
time to time, display articles and let-
ters by amateurs who have rediscovered
the experimental approach, although
there is still a deplorable tendency
to depend on published circuits fx
even the simplest functions, rather
than gpplying basic and reliable prin-
ciples of design.... But all the
technological expertise in the world
won't help much if you can't buy the
parts with which to build.

And in Australasia, what?

Here we are perhaps more fortun-
ate. On one hand the local parts
availability can be terrible if one
lives outside of the largest metro-
politan centres. As a matter of
course experimenters have developed
their own methods for obtaining (or
even making) parts, methods which are
only now, it seems, being discovered
overseas: canibalising old radios or
TV sets, disposals equipment, ordering
by post, or as a last resort —-- im-
provise it yourself. ‘

We have another considerable ad-
vantage: we do not depend so much on
commercial specifications. If a dia-
gram calls for a 2N174, say, we are
not above using a 2N1100 if at hand,
or perhaps even an 0C26 or 2N301 or AD
149 or whatever, depending on the
actual power (or voltage, etc) re-
quirements of the circuit.

Or, if we have a similar NPN unit
(e.g. 2N3055), and if it will handle the
actw current (etc) we are not unwilling
to change polarities, and perhaps add
a bit of r.f., bypass if silicon.

Or, if a diagram calls for a 0.0l
HF Ducon, we are not above substituting
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a 0.01uF Jap if we have it, or even 0.02
pF. Of course this requires the common-
sense of knowing whether the higher
duality of the Ducon is required (as for
lower leakage, etc), or whether the ca-
pacitance is critical (as for determina-
tion of frequency).

It seems to be rather a problem in
America tha if a diagram calls for a
0.014F Part No, 123X, you are in trouble
if you have only O0.0lpF part No. 123Y.
If indeed one considers the monumental
amount of radio parts and equipment avail-
able on the surplus market over there
(courtesy of the latest War), and adver-
tised copiously, it is difficult to
interpret the widespread quandry over .
availability of small parts.

In Australia and New Zealand, elec-
tronic component prices are (now) often
quite reasonable, and we also have a
large body of suppliers who advertise
in national radio magazines {but alas
not much in EEB), and this is particu-
larly important because of the above-
mentioned difficulties which can be
encountered with local parts avail-
ability. You are able to order material
by post, and allowing for the usual
Australian lethargy you can have them
delivered anywhere, in due course. I
am not, of course, considering the im-
plications of the increasingly usurious
postal rates, nor indeed the fact that
commercial people have been finding it
more reliable (and even cheaper) to send
equipment by private carriers...

We have a sufficient number of
mail-order houses that we are able to
shop about and find which have the best
prices. Beware!, such establishments .
no longer (necessarily) sell at "Whole-
sale" levels.,., In this regard it can
also be valuable to see whether items
can be obtained directly from the .
Manufacturers if same maintain retail
or semi-retail outlets; we have often
found their prices to be substantially
below those of certain other firms.
Needless to say we can't mention any
names, nor will we supply them by post;
you'll just have to use your ingenuity
and commonsense -- and pool your know-
lafje informally in your radio club meet-
ings.

We also have a number of disposals
(surplus) equipment houses which adver-
tise regularly. Although (in contrast

to some experience with the U.S.A.) they
tend to be honest, you do take your
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chances -- but an interesting (and
profitable) adventure it can be, if

you are willing to test everything you
receive. Although I didn't have very*
good luck with a CRO so obtained, I have
been able to get a fine assortment of
components.

But remember the cautions ex-
pressed in our Avalanche Diode article
last February, that the purchse of a
new component may well be preferable
if you need the reliability or ratings
of commercial items,

: Finally, don't overlook the Clas-
sified columns in all the mags (inclu-
ding EEB); why pay more if you can pay
less?

Keep our standards of commonsense
and improvisation high, keep experi-
menting, maintain an Amateur Cer-
tificate of PROFICIENCY rather than a
"Licence", support the mail-order
suppliers. Then we'll never (or
hardly ever) need to arrive at the
technological impotence experienced
Elsewhere.

194 9L L S L L SLSL L2

LETTER: A Diffexnt View of Availability?

Some months ago I sent over to the Syl-
vania Co. (in U.S.A.) for two copies of the
Technical Data Manual (14th Ed); it contains a
lot of informtion on radio tubes and a conver-
sion list with thousands of transistor con-
versions to the Sylvania "ECG" range of tran-
sigstors. The Manuals were priced at $1.90
each and I allowed 50 cents per copy for pos-
tage by surface mail, Twelve days later the
books arrived in the letter box at home. They
had been sent air mail from the States at a
cost of $6.60. A couple of days later I re-
ceived a letter in the mail from them saying
tl the books had been sent out free of

charge to me ad they returned my bank draft
for $UsS4.80,

At the same time I ordered a neon lamp
from a mob in (N,S.W.,)... The lamp arrived in
the mail yesterday. Theéey probably had rea-
sons for taking so long with supplying the
lamp, but it is no wonder why the Yanks do
well in business, hi. .

-- L. L. Sharp, Chermside, Qld.

({some American firms use Air Mail liberally,
but you certainly can't depend on it, and
don't request it unless you are willing to
pay for it., I have even requested from a
firm that merchandise be sent by sea, and it
was sent by air -- with a postage bill! It
is true that some Australian firms are slow
to £ill orders, but that is a price for the
casual Australian Way. Surely we wouldn't
want it to became as frantic as U.S.2-- Ed.))

(FINDING COMPONENT PARTS)

the coffin of the complete Amateur?
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Quotes without Comment

"One old timer was telling me how they cons-
tructed transmitting crystals out of spectacle
lefises of the quartz variety, It makes one
realise how fortunate we are with modern com-
ponents being available."

-- ZLATAA, Spectrum (N2), 8/69.

"... (Big U,S, Radio Supply Houses) cater to
the dabbler in novelty projects -- after you
write off the 95% devoted to "music" and CB,
And where does that leave the amateur of radio?
Out in the cold! Do we really deserve this
fate? Have we actually stopped buying? Did
the buying stop before the source dried up?2?2*
-~ W5JJ, Collector and Emitter, 12/70.

"Even in the U.K. and U.S.,A, home brewers are
finding it hard to get the right ingredients,
Presumably economic necessity is forcing re-
tailers to discontinue items for which there is
limited demand, which means high handling and
postaye charges on a one-off basis. Kit set
providers seem to have the items, proving that
they are still manufactured. Another nail in
Or would
the formation of co-operatives to buy in bulk
be a solution?”

-~ ZL1HV, Break-In {(Nz), 9/71.

"... $15,000 - $20,000 GETS YOU IN BUSINESS FOR
YOURSELF... dJoint Allied Radio Shack in a rare
opportunity to capitalize on the zooming demand
for everything in consumer electronics. We
have over 950 stores nationwide but must ex-
pand to meet the growing market ($10 billion
in 1971 alone!) and need energetic men and
women to operate new or existing stores...."

—— ((From an Advertisement in QST, 1971))

"It is important that the workshop denizen
realize the flexibility that exists when sub-
stituting for a given component found in the
parts list of an article. Unless the cons-
tructor is attempting to make a 'carbon copy'
of what he sees in the book or magazine, he
need not use identical parts... ((examples)).
Don't be afraid to make substitutions. After
all, the (amateur) operator has long been
known as an inveterate experimenter, and that's
really the basis of the game... ((Follows
various descriptions of opportunities available
from the Surplus market, old sets for parts,
importing, electrical supply and hardware stores
etc...)

-- W1CER, QST, 10/70, "The Ham Builders

Nightmare",
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LETTER

I have meant to renew my Sub several times
but kept putting it off, so this time I'm
going to make sure of it.. I have over the
past two years cancelled my subscription to
two or three other magazines, and the only one
that I have missed has been EEB...

Trusting that you and the other members of
staff of EEB are able to continue publishing
Australia's most informative Electronics publi-
cation,

-- Gordon Sutherland, VK2ZSG/T, Newcastle

for many years to come,
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DANGER! Explosive Batteries! ((RLG))

In the March 1972 issue of The Radio Bulletin®*, R.
Callander points out that rechargeable Nickel-Cad-
mium cells can, under certain conditions, expkpdg
with considerable force while being recharged. This
is obviously important for all people in electrorics

Full details are in the interesting original arti-
cle and should be consulted by anyone contamplating
the use of Ni-Cd batteries. But tersely, it is
important to avoid complete discharge of the Ni-Cd
battery, and to use a large enough cell rating to
handle a given load so that cell discharge is not
too rapid.

"It is better to recharge the battery more fre-
quently for shorter periods of time than it is to
allow it to become discharged completely and then
‘to have to charge it for several hours., Shallow
discharges will result in a much greater number of
cycles over the useful life of the battery..."

Strictly speaking these cautions apply stringently
only to the small "button" cells, and not, say, to
the larger "Size D" types used for electric tordes
‘etc, because the latter cells incorporate a pres-
sure-relief valve. But in our opinion the shallow-
discharge cycle is a very wise precaution in any

event, because on one hand the valve might be faulty

(what is perfect?), and on the other the battery
may incorporate the button-type cells in a de-
ceptively larger case. ’

Nothing is simple.

THE EASTERN AND MOUNTAIN DISTRICT RADIO CLUB
-- with a note on Radio Teletype.

*The Radio Bulletin is the official publi-
cation of the Eastern and Mountain District Radio
Club serving the Mitcham and Mooroolbank r&gion of
Victoria. From evidence of the publication it must
surely be the most active radio club in Australia
-~ else it has the most dedicated Editor!

The Bulletin has some 30 to 50 duplicated
guarto pages per issue, and is issued monthly or
so. Here are some of the articles which have
appeared in it since October 1971, beginning with
the most recent (April 1972):

Novices, pro., The GS5RV Antenna in 80 feet.

Slow-scan TV News and Developments, standards.

Transistor Parameters, explained thoroughly.

Speech Amp/Control for FM Base Station systenm.

Simple TV Camera using slide projector backwards'

The Moibus Loop, full details, including its use
on a Tape Recorder to double loop length!

A very thorough examination of Novice Licensing.
Recharging Nickel-Cadmium Cells, ’

Crystal set design (RLG!)

Viten MTR-13 "Carphone" circuits/ 2M conversion.
Diode circuits; 33 of them over several months.
Wadley Loop Receiver availability

JLF Crystal oscillator

LM373 IC Multi-mode detector

Salvaging Saltwater-damaged radios

Design of regulated P/S (better than ours)
Outboard IF filters for valve receivers
Telegraph distortion in RTTY circuits

Simple transistor tester., Choosing replacement pots

Video Signals and Distonion

Clipper Amp: 160M Tx; Vinten BTR10 Base circuit
National Parks in Victoria (lovely)

Epoyy: changing car earthing; audio preamp.

Basic Radio Teletype: a clear and thorough intro-

duction to RTTY, several installments, beginning
in the October issue. ’

+he subject.

THE ORDEAL OF MAIL ORDER
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We had hoped to reprint this fine presentation
of RTTY in EEB, but on one hand we won't have enough
room for a while, and on the other Frank Merritt,
VE7AFJ has promised us a good series of articles on
He has just sent us a long outline of
the items planned, and it ought to be nice. 1In
interim we recommend you to the Radio Bulletin one.

Personally, I have an open mind on the value
of radioteletype: it can't be any more inane or
mechanical than many present voice QS0O's and it is
certainly unambiguous -- if receiver conditions are
reasonable. Sensitivity can be quite amazingsy

- see Kelly's article in the Dec 71 EEB.

I have heard quite a lot of rubbish on the
air, but many good and lucid articles produced
when electronics people sit down to a typewriter:;
perhaps the slower speed engages more of the brain
before putting thought into deed? The same applies
in large measure to code (CW) communication as
well, though with significant and subtle dif-
ferences -- e.g., involving the SKILL of copy --
at least in the days before automatic morse
translators...?

- There is, therefore, a good argument in favour
of RTTY, and the abovementioned set of articles
describes the technical background fundamentals;
other publications also cover it well, e.g. the
RTTY Handbooks by CQ or 73, and of course coverage
by the regular Radio Amateur Handbooks.

Membership in the EM/DRC not only brings the
abovementioned Bulletin, but also the availability
of components and equipment at favourable prices,
as well as various technical books and booklets.

For people fortunate enough to live in East-
ern victoria, membership also brings the oppor-
tunity to attend meetings for good fellowship,
family outings, barbecues, conventions, field days,
technical lectures, and sales and auctions. Whe-
ther or not you live in Victoria I suggest that
you write to the Club for a Membership Applica-
tion Form and enclose, say, 25c in stamps for a
sample copy of THE RADIO BULLETIN, to:

-- The Secretary, E/MDRC, P.O. Box 87, Mitcham
Victoria 3132.

The cost of membership is $3 per vear (§1 for
Juniors), and includes the magazine (not avail-
able separately). There is a once-only joining-
fee of 50¢c (25c for Juniors), in addition to the
first Membership Fee.

).9.0:0.0.0.0.8.0.0.0.00.0.0.9.8.00.0.0.0.0600.60 4
(Continued from P._37 )

the order I still have no cabinet. Mind you 1
get photostats once in a while. T am still talk-
ing to the photocopier with no hope of finding
humanity. All this despite repeated pleas for
a letter, or some other indication that there
are still pecople in New York.

I should make it clcar that I am not tarring
all mail order houses with the same brush.
Some of the smaller ones provide excellent
service. But if you want unusual items the
big ones are the only place to go, even if it
does take a year or two. =

T
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LETTER: The 1972 Radio Amateur's Handbook (PgbliShed by ARRL, Newington, Connecticut, U.S.A,)

The '72 Handbook has been completely reorganized
with the view of putting the sections on receivéers,
transmitters and modes (cw, ssb, fm, RTTY, SSTV,
am, etc.) together in proper order. A full new
chapter has been devoted to frequency modulation and
repeaters, while the coverage of SSTV, ATV and
space communications has been expanded. A number
of chapters have been rewritten to include data on-
the newer transistors and all types of integrated
circuits., And, a bevy of new construction pro-
jects has been added.

The chapters that have received the most attention
are: ‘

1l -- Amateur Radio: Update regulations and charts.

2 —-- Electrical Laws and Circuits: Actual oscillo-
graph photographs of modulation, heterodyning
and beats added.

4 -- Semiconductor Devices: Eight new pages added
to describe complex linear integrated circuits and
the digital logic families,

5 -- Power Supplies: Text updated and rearranged,
plus a new IC bench supply has been added in the
construction section.

6 -~ HF Transmitting: Complete rewrite of theory
section to include power transistors, ICs, broad-
band circuits, PLLs, electronic dials, premixing,
and network design, New construction projects
include a 10-watt, l-tube Novice transmitter, a
6-band cw transmitter, an 800-W sweep-tube linear
amplifier, a 1-kW single-tube amplifier, and a
30-W transistor broadband amplifier.

7 -- VHF and UHF Transmitting: Rewrite of the
theory section to discuss ssb operation, the use of
transverters and vhf TVI problems. MNew projects
are a 6-meter transverter, a 2-meter transverter,
and a 500-W 432-MHz amplifier.

8 -~ Receiving Systems: Major rewrite of the theory
section for coverage of transistors and ICs, mixer
and spurious-signal problems, plus i.f, noise
blankers. A bc trap, an FET preselector, an IC
active filter, an hf receiving converter, and a
tunable receiving converter head the list of new
construction projects.

9 ~-- VHF and UHF Receiving Techniques: Discussion of
transistor selection for use in vhf receivers and
a new 432-MHz receiving converter have been added,

10 -- Mobile and Portable/Emergency Equipment:
Changes in this chapter include the addition of a
new mobile power supply for ssb transceivers, a
Transmatch for portable use, a 2-meter fm receiver,
a 2-meter fm transmitter, and a 25-watt-output
anplifier for 2-meter mobile use.

11 -- Code Transmission: Rearranged theory section,
rewritten to provide additional information on
break-in systems and cw keying., A keyer, relay
driver and t-r switch are the new construction pr.

12 -~ Amplitude Modulation: The theory section has
been recast to show the use of solid-state devices
New spectrum-analysis photographs have been added,
along with a hand-portable 2-meter transceiver and
two solid-state modulator designs.

13 -~ SSB Transmission: The theory section has
been rewritten to include new filter designs, use
of ICs, speech amplifier circuits, speech proces-
sing, and driver circuits, Construction projects
include a transverter for 1.8, 21 or 28 MHz and a
20-meter transmitter.

14 —— FM and Repeaters: This is a new 28-page
chapter covering all aspects of fm and repeaters,
including seven construction projects (in addition

togthe 2-meter fm gear described in Ch. 10).

15 -- Specialized Communications Systems: Ex-
panded chapter to cover ATV, SSTV,, space communi-
cations, FAX, and phone patching, in addition to
RTTY., An RTTY afsk generator and an SSTV re-
ceiving adaptor head the list of construction proj.

16 —~- Interference with Other Services: Includes
a new section on prevention of problems with rf
getting into hi-fi sets.

17 -- Test Equipment and Measurements: Contains
data on the new WWV format, and an outstanding

new impedance bridge is described in the construc-
tion projects section,.

20 -~ Transmission Lines: Revised data on Trans-
matches has been added, including a description of
an "Ultimate" built for this bock and a 160-
meter version, ’

21 -- HF Antennas: Expanded to include new data on
Yagis, limited-space antennas, triband quads, a
loaded quad for 40 meters, a 10/15-meter duobander,
and a simple homemade tower,

22 —- VHF and UHF Antennas: Completely rewritten
to be easier to understand and use.

-~ D. A. Blakeslee, W1KLK, Newington,
Connecticut, U.S A,

((Reference WIKLK's Letter in the Feb. 72 EEB))
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LETTER: The New ARRL Radio Handbook

I just got a copy of the 1972 ARRL Handbook
this morning, and inside it has a few new pro-
jects, many old., An updated antenna chapter has
veen simplified considerably, with many detail
drawings on how to put insulators on dipoles,
build baluns and other beginners stuff.

In fact, in looking over the new edition, I
get the distinct impression that they're shooting
for the beginner and novice much more than the
advanced operator. I don't know if that's a step
forward or backward!

ARRL does now include a balanced beam-deflec-
tion mixer (p. 238), but they still don't appear
to have a Vackar or Seiler osgcillator, although
those items have appeared widely in the periodical
literature for some time, and in the RSGB Handbook
and in Amateur Radio Technicues.,

Finally, I notice that they no lcnger neu-
tralize the Dual Gate MOSFET r.f. stage about
which vou people have been complaining for some
time (e.g. Dec 71), but neutralization is still
used in one of their VHF circuits, Perhaps they
are trying to take care of indifferent construc-
tion technique possible with the fellows who
build their stuff.

-- U, 8, Kallam, Cardiac, New Jersey, USA

((EEB readers will recognise the renowned name of
Kallam. It means "pen" in Arabic, or so I am told
by one of our staunch authors who prefers to be
known as "I. N. Kallam" ("INK" -~ pen, see?). He
seems to have relatives overseas, in this case a
very real correspondent somewhere in the Eastern
U,S.A., Hi. -- E4,))

((See also: "Filter vs Phasing Exciters",
on P.42 , this issue))

. v - " — . - T T A W — -
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FILTER VS PHASING EXCITERS:
Some Quotations from the ARRL Radio Handbook.
1) 1971 Edition, p. 251: oy

"Generally the filter-type exciter is easier to
adjust than the phasing exciter. Most home-
built SSB equipment uses caommercially made
filters these days. The alignment is done at
the factory, thus relieving the amateur of the
sometimes tedious task of adjusting the filter
for suitable bandpass characteristics, Filter
type exciters are more popular than phasing
units and offer better carrier suppreassion and
alignment stability..."

2) 1968 Edition, p. 254:

‘"Properly adjusted, either system ((phasing or
filter)) is capable of good results. Argu-
ments in favor of the filter system ((are))
‘that it is somewhat easier to adjust without
an oscilloscope, since it requires only a
receiver and a VIVM for alignment, and it is
more likely to remain in adjustment over a
long period of time.

"The chief argument against it, from the ama-
teur viewpoint, is that it requires quite a
few stages and at least one frequency conver-
sion after modulation. The phasing system
requires fewer stages and can be designed to
require no frequency conversion, but its
alignment and adjustment are often considered
to be a little 'trickier® than that of the
filter system.

"This probably stems from lack of familiarity
with the system rather than any actual dif-
ficulty, and now that commercial pre-adjusted
audio-phasing networks are available, most of
the alignment difficulty has been eliminated.
In most cases the phasing system will cost
less to apply to an existing transmitter,,.,"

((Or to a receiver. See the "Two-Phase"
System" section of our State of the Art ar-
ticle in Jvne€ issue, The possession of some
kind of oscilloscope is, of course, a reason-
able assumption for Australasian amateurs and
other builders of equipment. -- RLG))
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LETTER: A VHF Handbook Comparison

Recently I have had occasion to sit down
for a good look through the RSGB VHF Manual as
well as ARRL's VHF Handbook. I think that the
best example of the difference in technique
comes with the uses to which they put 4CX250
tubes, _

RSGB use one, with the comment that two
can be used, but it gets cumbersome, and be-
sides who needs that power anyway. ARRL use
three of the beasts on 60MHz, and complain
that they can only gét two to work on 144MHz.

And when it comes to construction, e.qg.

ARRL:"Use EIMAC Finger Stock, Part No.--- for
connections". RSGB: "Take a strip of flashing
copper, size ---, and cut slits with a fine

saw..." etc. And of course RSGB usually have
more than one alternative, Perhaps Americans
hate indecision?

—--- C, Pitcher, Northcote, Victoria
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((Pitcher and Reynolds are preparing a proper
technical Review of these two books, to appear

soon in EEB, -- Ed.))
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... Very few, if any, commercially built
transmitters have adequate shielding to pre-
vent harmonic radiation, particularly when the
transmitter is operated in a fringe, or weak-
TV-signal area., Most manufacturers put a
metal enclosure around the final amplifier
circuitry, but that isn't enough. Meter
holes, inadequate filtering of leads enter-
ing and leaving the transmitter, open spaces
on the cabinet, and lack of clean metal-to-
metal bonding are all possibilities for the
escape of harmonic energy. Even though a
low-pass filter is installed, harmonics:can
reach the antenna to be radiated and cause
interference."

-- L. G, Mc Coy, W1lICP, QST, 3/72.

0. 9.9.0.90.0,093.0.909.0:9.08.900 ¢4

How to Kill Weeds

A sure cure is to place the offending
morsels in a large pot, £ill with boiling water
and cock firmly for 15 minutes. The resul-
tant soup is full of vitamins and minerals, and
makes good "plant food" to use in the garden;
with the flowers will come weeds which....

A caution: If you are tempted to sip the
soup "just to see", make sure first it doesn't
contain any hemlock or foxglove -- which grow
abundantly in Australia as weeds!
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Quote

"It seems clear that, in considering a
possible revision of its program and policy,
the AAAS cannot responsibly, at this time,
continue to say simply that it seeks to serve
science,

"I think it must broaden and deepen that
purpose, and affirm that it seeks to assist
in the development of procedures whose basic
purpose is to assure that the awesome power
of science be brought to serve the cause of a
humane rationality, emphasizing the importance
of human, of natural, of spiritual values,
difficult indeed to subject to analysis, but
all of which must be given due consideration
if we are to develop and preserve a culture
worthy of our potentialities.

"Scientists can no longer hide behind the
untenable pretense that they have no concern
with values. Judgments on priorities must be
made,

"I do not think that these judgments can
be safely left to a few highly placed indi-
viduals.,."

--- "Science in a Troubled Culture: A pre-
scription", by Warren Weaver (past Pre-
sident, American Association for the
Advancement of Science) AAAS Bulletin,
February 1972,
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LETTER: A Need for Transceiver Decoupling’

"Here is a problem which may interest you.
When the Collins 75S3 receiver is tied to the .
3283 exciter for transceive operation, the ex-
citer sometimes "sucks out" the signal from
the heterodyne crystal oscillator of the recei-
ver. This calls for a method for unloading the
receiver oscillator, perhaps by some kind of
emitter follower that will handle a couple of
volts and pass it on to the exciter via the
coax. This would allow sufficient drive to
the exciter, without reducing the injection
of the heterodyne crystal oscillator into the
receiver. . . E

Some ZL's have verified this on their
equipment, and-:found.that the 21 Mc and 28 Mc
bands "came to-life" when the heterodyne
crgstal oscillator coax (which looked like
19Q at 19 Mc) was shortened to 16 inches, or
even better the exciter's own crystals are
used not in transceive, ' These require slight
retrimming of the oscillator alignment.

. _What we need therefore, is a coupling

deVi€e with Zin of a.few hundred ohms or
more, %o take a couple of volts to a 50Q
coax; up'to about 35 M¢, No gain needed., Per-
haps'one of, those broadband r.f. amplifiers
with FET input.and emitter follower second
stage would do it if the FET were not over-
driven

This is a world-wide problem that very
few 'have ‘recognized in Collins S-Line equip-
ment, A nice little design jobbie for some
chap in your area. : v

-~ E. H. Conklin, K6KA, La Canada, Calif.

({(What's wrong with a very ordinary transis-
tor emitter follower using a bipolar with an
fT of a few hundred MHz, e.g. a 2N3642 or
TT36422 A Zjpn of a few hundred ohms ought
not to be difficult to obtain at 35 Mc.--Ed))

((Fine, but my catalogs don't list 2N3642 or
the TT3642, -~ EHC))

({Those are. Fairchild types in this country,
but in any event any lower power transistor
having suitable frequency response would
suffice. There is no need to be a slave to
transistor type numbers.., To assist the
experimenter in such matters, the big trans-
istor companies periodically publish lists of
"preferred transistors", at least in this
country and in Europe. We shall be publish-
ing a summary of them at the conclusion of
the "Components Avallability" series, in a
few months, -- RLG))

D.0.8.9,0.0,6.0.00.0.00600.06¢000000000.00004

Every year it takes less time to fly around the
world and more time to drive to work.... Re-
Cently, a ten year old wrote, on the Birth of
Babies, a composition that went like this:

"In France baby girls are found in roses and
baby boys are found in cabbages. 1In England
and America babies are brought be the stork.

In all other countries, babies are born in

the normal way." (WBQUR, ARNS Bull, 8/70)

D 0.0.0.0.60060000000060000¢
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' LETTER::More aboﬁt Hot Carrier Diodes

'In reference to your Editorial in the Nov
1971 EEB on Hot Carrier Diodes, I would bring
to ybur attention an article in QST, March
1970, "An Engineers Ham-Band Receiver" by
DL6WD. It is a rather exotic piece of equip-
ment, in fact complex. However, the Front
End is relevant to your series,

That receiver uses two 3N128s in cascode,
4 hot carrier diodes in a ring arrangement, and
manual attenuator on the r.f. stage. Points
made were the "utmost importance of proper im-
pedance matching in the mixer", measured con-
version loss of Bdb, receiver dynamic range of
80db, sensitivity on all bands better than 0.1.
pV for a 10db S+N to N ratio for'a 30% modu-
lated a.m." signal. ... = . . S

Another interesting reference comes from -
13 Magazine, March 1969, "A Better Balanced
Modulator" by WA1lFRJ. The author claims that
the "standard" ring demodulator using trifilar
wound input and output transformers suffers
limitations:

"Due to the single-ended input, one
side of the secondary has more capacitance
to ground than the other. This unbalanced
capacitance has increasing effects as the
,operating frequency increases..."

The easiest way to neutralise the effect of
this unbalanced capacitance is to isolate the
return side of the primary from ground:

" He ends up by writing
101—W :;él' "The addition of a third -
=g71“555\ WE¥ _ trifilar transformer makes
= a well balanced mixer over
range 130db! with

the range 2-30Mc -- dynamic

hot carrier diodes." Thus: .
Local , . Output
Osc. 1:2 2:1 "-EOQ

-] ¥ (C.T, unused)
Signal Input: 50Q

Unfortunately I don't have access to Ham
Radio march 1970. Maybe W, Ress gaid all this
and more...

-~ Ken A, Harding, Sydney, N,S.W,.

({No, Ress didn't show just that. He presents
a converter circuit without the bottom xfr,
though he does use input and output xrs which
would be balanced if earthing were removed, but
it is rather difficult to tell about this,
because he injects signal and oscillator in
different places than above. He says, “"The
gain compression point... is 1 volt mms.“;

if sensitivity were 1uV that would give a dyn-
amic range of 120db, or 140db for 0.1V, Per-
formance in this respect is probably similar

to that of the 73 article, but the latter would
be expected to give hetter isolation between
the two signals, therefore particularly rele-~
vant to sideband suppression as balanced modu-
lator.,.. We are grateful to OM Harding; this
is the most useful kind of letter. -- Ed.))
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METRICATION is coming to Australia, and we shall be replacing the convenient unit

of the inch (which tould have been decimalised) with the centimetre (which doesn‘t

fit in at all well with the length of one’s knuckles). In keeping with our Theme this
month we present the following to assist your endeavours in appreciating metrication,
reprinted (if Chris’s presses will take the burden) from an ordinarily staid (199% ARRL)
electronics pamphlet:

.

GOOD (sic) AMBRICAN BEER
-- EQ Acki (Sunnyvale, California)

EEB has boasted several reportedly-good
beer recipies -- which must be diluted as
needed to satisfy the queer laws of your
land. Here is a good Yankee brew, which need
not be diluted (at least not here):

Boil 9 gals water for 10 minutes.

Pour 1 gal hot water into crock.
Add 4 1lbs corn sugar + 1 can malt.

Stir well until all sugar and malt is
dissolved .

Cool remaining 8 gals of water to luke-
warm temperature,

Add 8 gals of water to crock, and stir.

Allow to ferment in cool place for a
week to until not more than 1% of sugar left.
When using a beer hydrometer, 1% = 1°B,

Put 1 tsp corn sugar in each quart '
bottle (designed to withstand at least 5 atm
pressure, or a regular beer bottle of 1 gt cap)

Siphon ferment into bottle,
Cap bottle.
Brew reédy in a week or longer.

Note: It is best to grow up a pilot batch
first and use a tablesppoon or two of the bot-
tom yeast to innoculate the main batch later.
If the yeast is to be stored, keep moist and
in refrigerator.

((Good Lord, no Hops!!! Now we know why Yankee
beer tastes as it does. —- Staff.))
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THE RECIPROCATING DETECTOR -~ a new development in communicationﬁrtécﬁhblody

- -= by R. S. Badessa
-- Part I: The Basic System™®

o

The Surprising Detector

The Reciprocating Detector (RD) was
originally intended for demodulation of
carrierless double sideband transmissions
(DSSC) ., The first one, built several
years ago, used only two transistors, so
it was quite inexpensive. It was also an
oddity, since it required no source of
power other than the i.f, signal itself.

_ I put it in a closed box with the in-
put labelled r,f. and the output labelled
audio and found, surprisingly, that this
"passive" detector of DSSC could detect
SSB as well. But there were other sur-
prises.

When I tuned the receiver to a se-
lectively fading AM signal, the detec-
ted output maintained its intelligi-
bility while the receiver's own AM de-
tector garbled in the well-known manner.
The reason for this, I surmised, was
that the RD did not depend on the carrier
nor upon the existence of the two side-
bands simultaneously. Such portions of
the carrier or the sidebands as existed,
" it made use of, but it could continue to
to function even if only one sideband
remained,

Another surprise was its performance
against impulse interference. On AM the
rejection of impulses was impressive. On
SSB it was noticeable, but not as effect-
ive, which is one reason for the more so-
phisticated later design. (The sophisti- -
cation included the introduction of d.c.

power so that the device lost its mys-
- terious passive character, but gained in
dynamic range of input signal and in
overall reliability.)

The Synchronous Reference

Before getting into circuit details,
lets look at how the RD generates a syn-
chronous reference for demodulation of
DSSC through the use of regenerative
feedback, -

* See also: .

R, S, Badessa, "A Communications Detec-
tor with Signal-Synthesized Reference,"
IEEE Int, Conf. on Communications, 6/71.

S. Oldberg, W1SNN, "Reciprocating Detec-
tor: This novel circuit has many advan-
tages over conventional detectors since
it automatically adjusts its BFO level in
proportion to the average signal level,"
Ham Radio, March 1972. Followup, late '72.

" nal with sinusoidal modulation.

(of Damon Corporation, /Wl)

Waveform (A) of fig. 1 is an AM sig-
Removing
the carrier results in the DSSC signal

at (B)., Notice that the envelope of. (B)
is a full-wave rectified version of the
original modulation, and that to recover
the original from (B) we must "unrectify"
the envelope using as a guidethe phase
information which the r.f. under it con-
tains. For the example shown, the r.f.
has the same phase as the original car-
rier during the positive part of the

modulation cycle, and is 180° out of
phase with it during the negative part,

As a first step in demodulation, the
RD halfwave rectifies waveform (B) to
produce the waveform shown at (C). This
does not remove the r.f. component, nor
the phase information associated with it,
It has, of course, introduced an audio
component, but not a useable one. It has
also clipped off the negative half of the
r.f. cycles so when I say "phase" I mean
the phase of the fundamental. '

Waveform (D) shows the result of
"unrectification", i.e., the flipping-over
of all portions of the waveform having an

(A) RF HAS CARRIER PHASE | AM wavE:

SAME
AM WAVE
WITHOUT
CARR"P

RF HAS
CARRIER
PHASE

RF
180° ouT
Of PHASE

(8)

AFTER
HALF WAVE
RECTIFICATION
WITH RF
RETAINED

RF HA RF

CARRIER
PHASE

180° OUT

I3
) OF PHASE

AF HA
CARRIER

PHASE AFTER

“UNRECTIFICATION"
OF (C)

(D)

RF HAS
CARRIER
PHAS

i (D) FILTERED
(E) RF OF CARRIER PRASE | BY NARROW
BAND FILTER
(D) FILTERED
(F) AUDIO : BY LOW
. PASS FILTER

RsB

FIG. 1 RD WAVEFORMS




EEB/ June 1972

r.f. component 180° out of phase with the
original carrier; of course this requires
comparison of the r.f., with a local re-
ference of carrier phase, which we don't
actually have, but suppose for the moment
that we do have such a reference. I will
explain later how the circuit actually
performs the operation.

For the present, notice that the
flipping-over of the selected portions of
the waveform has not only restored the
negative half of the audio cycle, but
has also polarized the r.f. components so
that all parts of the waveform have the
same r.f. phase. This means that a car-
rier has been restored. We can isolate
it with a narrow-band filter (a band-
width of 500 Hz or less is typical) and
remove the audio with a low-pass filter.
These components are shown in fig. 1 at
(E) and (F) respectively.

'As noted, the process of converting
(C) to (D) requires comparison of the sig-
nal r.f, with that of a local reference,
but since the narrow-band filter has in-
ertia and its output is at the correct
frequency, the r.f., of (E) can itself be
used for this purpose.

This may seem like picking oneself
up by the bootstraps, but its really no
more so than any other form of regen-
erative feedback. ’

The process of taking a DSSC wave-
form and reversing its polarity at oppor-
tune moments to get the continuous car-
rier phase of fig. 1 (E) may suggest the
conversion of translatory motion to ro-
tory motion in a mechanical reciproca-
ting system. Hence "RD",.

The Basic System

Fig. 2 shows a basic RD system.
Transistor Q3 is biased virtually at cut-
off and serves as a half-wave rectifier
for the incoming signal and also as a
current source for the emitters of Q1 and
Q2, The reference on the base of Q2 en-
ables it to conduct on the positive re-
ference peaks. Because the emitters of

Ql and Q2 are driven by a common current
source, Q1 is enabled to conduct when Q2
ceases to conduct ~- i.e., on the negative
reference peaks. But since neither Ql nor
Q2 can conduct unless Q3 is also conduc-
ting (which it does only on positive r.f.
signal peaks), it follows that Q2 con-
ducts whenever the r.f. of the signal is
in phase with the reference and Q1 conducts
whenever the r.f, of the signal is 180°
out of phase with the reference. Since

the audio and r.f. outputs are obtained
differentially from the collectors, a
transfer of conduction from Q1 to Q2 or

(RECIPROCATING DETECTOR, cont.)
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vice versa causes a reversal of output
polarity, ie, the flipping action required
to convert the waveform of fig. 1l(c) to
that of fig, 1(D).

The Question of SSB

So far we've talked mostly about
the synchronous mode. 0d4dly enough,
people generally have more difficulty un-
derstanding the pon-synchronous condi-
tion. "How in the world", they ask, "does
it detect SsB2"

The easiest way to understand this
mode is to realize that without feedback
the circuit of fig. 2 is basically a con-
ventional detector; though I'll grant
that the use of half-wave rectification of
the signal in Q3 may be a bit unusual.

In other words, if a fixed Local Oscilla-
tor is substituted for the reference pre-
sently driving Q2, detection of SSB sig-
nals occurs in the regular way. The
question, then, should more properly re-
fer to the generation of a reference to
detect SSB rather than to the detection
itself,

Suppose we were to replace the in-
put signal presently driving Q3 by a d.c.
voltage. This voltage would be converted
to a fixed d.c. current in the collector
of Q3. Transistors Q1 and Q2 wuuld now
become a differential amplifier which, be-
cause of regenerative feedback, forms a
simple oscillator operating at the centre
frequency of the filter,

In reality the "d.c." on the base of
Q3 is the average of the half-wave recti-
fied signal. The flipping action mentioned
in connection with DSSC operation still
occurs, but the operation is difficult to
follow on a step by step basis because of
intermediate phases resulting from the
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frequency difference between signal and
reference. In this non-synchronous mode
the refetence has a frequency that is no,
longer conmtrolled by the signal, but it
does have signal-induced phase fluctua-
_tions and an amplitude that is a filter-
ed version of the signal envelope.

The'éynchronous Bandwidth

When a DSSC signal is tuned in on a
receiver equipped with an RD, synchronous
detection takes place over a band about
one-third the passband of the narrow-
"band filter -- i.e,, over a band perhaps
150Hz wide, -

, If the receiver is mistuned beyond
these limits the detection becomes non-
synchronous and DSSC operation is unsatis-
factory. But for properly tuned signals
the transfer from one mode to the other
may occur without the operator being aware
of it.
' For example, an SSB signal that
happens to have some unsuppressed carrier
can by careful receiver tuning be detec-
ted synchronously. But if the carrier
should disappear, as from propagation
effects, the. detection would become non-
-synchronous automatically, i.e., without
requiring receiver readjustment.

The synchronous bandwidth of the RD
is one-third the bandwidth of the filter
only if the upper and lower sidebands of
the signal are completely correlated. For
example, suppose we are detecting a DSSC
signal and an interfering carrier appears
just outside the synchronous band (almost
the centre of the signal spectrum). This
. interfering carrier causes an unbalance
in the sidebands and a reduction in the
synchronous bandwidth.

Eventually, of course, if the inter-
ference gets strong enough, the syn-
chronous bandwidth is so small that re-
ceiver instability prevents synchronous
operation. But notice that the reference
never leaves the signal to latch on to
the interfering carrier. This results
from an interesting characteristic of the
RD: the synchronous bandwidth is indepen-
dent of signal strength. This is true over
- @ wide dynamic range without reliance on
any form of limiting. Since the inter-
fering carrier is already outside the syn-
chronous band it has to stay outside even
after it has completely overpowered the
signal!

Phase Synchrony?

You may question the usefulness of
a reference that does not follow the tra-
ditional pattern of phase-synchronous sys-
tems; it has neither a quiver of phase
nor a trace of amplitude modulation., Lets
consider this further. :

(RECIPROCATING DETECTOR, concl.)
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With regard to phase jitter, the
peak deviation of a virtually unfiltered
RD,reference is incapable of exceeding
309, This is not obvious, but remember
that even a 180° phase jump in the incoming
signal gets completely removed by the
flipping operation. :

So a filter with a bandwidth of 500
Hz or less will yield no significant jit-
ter even if the "signal" is nothing but
random noise! With regard to amplitude
variations, the same filtering reduces
fluctuations in the reference to such an
extent that most of the drops to zero ex-
perienced by the signal envelope do not
show up at all, and those that do show up
occur at times when the effect is mini-
mal, The maximum rate of these fluctua-
tions is perhaps 250 Hz,

The Consequences

The consequences of having a refer-
ence amplitude that is a filtered version
of the signal envelope deserves further
attention, since it is the basis of the
RD's impulse noise immunity. This will be
taken up in Part II,

A parting thought: The circuit of
fig. 2 is intended for explanation only
and I wouldn't recommend it for actual
use. You would probably get bogged down
with problems such as insufficient gain,
spurious phase shifts, etc.

Part II will present the schematic
of a more practical arrangement with ins-
tructions for optimizing its operation.

XXXXXXXXXXXXXXXXXXXXXXXXXXX
THIS MARVELLOUS AGE

-~ ((W.A, VHF News Bulletin, May 1971))

For the last decade (or is it longer?) we
have been getting brainwashed about the wonderous
life we will lead when the computers really
take over all the work,

Well, the day seems to have arrived' .

Recently one of our members changed ve-
hicles, and as the new one was somewhat more
valuable, the cost of insuring it was some six
dollars and twenty-seven cents greater, The .
usual interim arrangements were made, with the
account to be sent along later.
: From here onwards we sever our connections
with the stupid o0ld fashioned ways, and plunge
headlong into the Computer Era.

In Que course, the account for six dol-
lars and twenty-seven cents arrived, accom-
panied by a cheque for precisely the same amount.
Not only is this new method a positive step in
the battle against inflation because it stops
unnecessary spending, but it also saves all
that work involved in running around to get
change, writing receipts, posting in ledgers
and all that outmoded nonesense.....

((see alss “Swoor’ on L 6F here ))
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POLITICAL»CbNSIDERATIONS IN THE PARTS;AVAILABILITY'CRISIS  -- A. G, Adams (VK4)

It is on recent public record that" '
men at. the helm of the two largest Aus-
tmlian consortiums involved with manufac-
ture and supply of consumer electronics
(Philips and AWA) have bluntly put to
Federal Cabinet the question, "Does Aus-
tralia want an electronics industry with
a much greater measure of self-containment
or does it not? It must make up its mind
-- and quickly". Attention was drawn spe-
cifically to the run-down state of the
industry in terms of components production,
due to failures in government policy to
provide adequate local incentives, notably
suitable protective tariffs applying to
this area of business activity.

These manufacturers are, of course,
concerned most immediately with Colour
Television, for which tooling-up has
begun. Firm advice is being sought as to
how far this should be proceeded with, in
terms of investment. Will subsequent im-
ports of receivers, spares, and subsi-
diary equipments, make extensive tooling
programmes unprofitable -- as has been
happening within the U, S, A., the U. K.,
and some European countries?

Unless positive assurances to the
contrary are received it is clearly in-
nuendoed that the industry for want of
alternatives will meet its manufacturing
committments in the best interests of
public and shareholders by obtaining a
substantial part of componentry via im-
port.,

To this date (July), to the best of
my knowledge, no concrete decision bearing
on this matter has been arrived at or
announced by Government or the Manu-
facturers, though it could well be that a
pact twixt all has been settled but not
announced, nor are we likely to find its
exact terms, ‘

I have grounds for the conjecture
that all major companies, now few in
number and including Philips and AWA, with
international rapports will receive even
more favourable treatment than they have
been receiving in respect of Tariff and
Treasury permissions., This will give them
increased dominance in the electronic bits
and pieces field.

Leaders in the industry openly admit
to a commonly agreed-upon internal policy
of greatly increased rationalisation in
manufacture. In practical terms this would
seem to mean a reduction of competition
within specific production areas.

Now however you adjudge this, and you
will do it according to your politics and
the kind of information Yyou have at your

i)

disposal, one outcome is certain. Big
Business will tighten up its resolve to
serve primarily Big Business exclusively,
and small business (with the amateur and
experimenter on the outer perimeter) will
be even harder put upon to make shift for
essential supply and service. The only
chance for practical survival for these
essential minority interests lies in the
direction of pressing vigorously for
treatment of similar kind to that being
demanded by Big Business.

If locally made components are to
become increasingly scarce, and locally-
distributed imports are to increasingly be
restricted in kind and availability, it
is indubitably just and reasonable that
the small consumer -- be he manufacturer,
trader, amateur operator or private ex-
perimenter -- be given equitable access
to markets outside Australia for his com-
ponent needs. There are more of these
external sources than many are aware of.
Tariff policies, as now formulated, offer
little encouragement of such awareness.

A Proposal

With some diffidence I submit a
tentative suggestion for the relief of
the P.A.C. ("Parts Availability Crisis").
Readers who are concerned by the P.A.C.
should bring this matter to the attention
of their local M.H.R., and require him
to represent it to the Prime Minister and
those Ministers of his Cabinet to whose
portfolios it is relevant.

‘Amateur operators and experimenters
might fitly seek an assurance from their
local Member that he demand on their be-~
half exemptions from (or very substan-
tial reductions of) sales tax and duty on
yearly purchase transactions up to some
stipulated amount -- say $1000. The 27.5
percent sales tax levied on much elec-
tronic componentry is quite exorbitant.
It cannot reasonably be justified for what
obstacle it places in the path of what
is primarily a recreational interest, a
healthily constructive one yielding real
benefit to the nation from the skills and
experience it stimulates,

Should your MHR show himself relctant
to press your demands, or in a non-committal
way attempt to fob you off with Signed Form
Letters, he must be told in polite but
unwavering werds (backed by honest resolve)
that he is not doing the job he was elec-
ted to do, And that if he does not fort-

with represent your valid and lawful in-
terests you will be energetic in using all
fair means at your disposal to remove

him at the earliest opportunity.
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Should your demands promote discus-
sion, keep the matters of P.A,C. in sharp
focus and precise context. Do not be led
or provoked into lashing out at broader
issues which you may believe, perhaps
rightly, are relevant to the P.A.C. It
may be suggested that what you are de-
manding is "Not in the National Interest"
—- or you might be asked how a loss in
revenue you are proposing is to be made up.

Do not be drawn by such routine per-
siflage. You do but need to remind the
gentleman that a national interest in-
cludes you or it includes nothing, and
that you do not presume to instruct the
Treasurer (without pay) as to how he should
juggle imposts. Do I get the parts I
need on fair terms or don't I? Do I get
the same preferential treatment as big
industry or don't I? If not why not —-

a written statement, please.

Concerted persistent action by a
sufficient number -- not necessarily a
large horde -~ of individual amateurs and
experimenters could produce worthwhile
result, As in many predicaments that
threaten genuine private enterprise on
the homely plane, self-help and initia-
tive is the only way out,

To do no more than grumbkle at "they",
or to nudge the other fellow to come up
with a solution, indicates a serf men-
tality. It will achieve all the depri-
vations that such people deserve, I
guarantee it, There is no real scarcity
of electronic components on this planet.

Not yet, anyway.

Editor's Note

My article, "Component Availabiltiy
~- II" has been deferred in favour of the
above proposal by an active small busines-
sman. In that article I continued last
month's theme on what to do if components
are not available, but surely Mr. Adams'
proposal should take first priority,
since it is a practical programme for en-
suring that the components are made more
widely available for everyone.

Certainly, as Jamieson Rowe points
out in his excellent Editorial in the
June 1972 Electronics Australia, manu-
facturers have been finding it increasingly
unprofitable to handle small orders, and
that "this situation is reaching crisis
proportions..." Mr, Adams' alternative
of stimulating inexpensive imports seems
a sensible alternative,.

There are also other problems, but I

(PARTS AVAILABILITY CRISIS,

cont .) EEB/ June 1972

shall discuss them in these pages in a
couple of months, Next month's instal-

lment is reserved for Rod Reynolds, who
analyses some of the deeper reasons for
the P.A.C., and concludes by supporting
basic idea.

Mr. Adams'

((As relayed to us by our Assistant Editor,
author not specified:))

I had eighteen bottles of whiskey in my cellar,
and was told by my wife to empty the contents
of each and every bottle down the sink.. or ELSE

I said I would, and proceeded with the unpleasant
task. I withdrew the cork from the first bot-
tle and poured the contents down the sink, with
the exception of one glass which I drank.

I extracted the cork from the second bottle and
did likewise with it, with the exception of one
glass which I drank.

I then withdrew the cork from the third bottle
and poured the contents down the sink which I
drank.

I pulled the cork from the fourth bottle
the sink, and poured the bottle down the
which I drank

I pulled the bottle from the cork of the
and drank cne sink out of the next glass
threw down the cork

Then I corked the sink with the glass, bottled
the drank and drank the pour. When I had every
thing emptied, I steadied the house with one
hand, counted the glasses, corks, bottles and
sinks with the other which were twenty nine, and
as the house came by I counted them again, and
finally had all the houses in one bottle which

I drank. I'm not under the affluence of inco-
hol as some thinkle peep I am, but the dunker I
stand here the longer I get....

down
glass

next
which I

D $.9.6.0.9.0.0.0.06¢50.0000004
Quote
... And their studies of 200 miles of coast-
line have unearthed a point of same signifi-
cance. The only ‘plague' concentration they
found was in the most contaminated part of the
most polluted reef area on the coast.

The conjecture is that contamination de-
ters fish or other predators which normally
eat the eggs of the starfish. And since the
female starfish produces as many as 14
million eggs, this could have a dramatic
effect on the population....

In the end he believes the problem of
the starfish is part of a bigger problem,
with deep seated consequences -- the conserva-
tion of the environment and, particularly,
man's relationship with the sea.

"It all seems to come back to this mis-
taken feeling that the sea is limitless,
that you can never pollute it, and you can
never overfish it.*

-~ Report by Tim Radford, London, on the
Crown of Thorns starfish which is now happily
destroying the Great Barrier Reef whilst the
Federal and State Governments debate whose
fault it was. (Hobart Mercury, 21/8/71
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KIT-SETS AUST. Pty. Ltd.

MAIL ORDER DEPT.,'P.O. BOX 176, DEE WHY 2099

Hello again to our many EEB Friends, Listed below are many
GENUINE "Specials". All are available by return of post,

SEMICONDUCTORS
BC.107 10 for $3.40
. BC.108 10 for $3.40
BC.109 10 for :3.40
BC.177 10 for 5.00
BC.178 10 for $5.00 PLUGS AND SOCKETS
’ BC.179 10 for $5.00 2.5 mm Plug 8c
2N3055 10 for $13.00 2.5 mm Panel Socket llc
EM 401 (100V) 10 for $2.00 3.5 mm Large Plug 15¢
EM 404 (400V) 10 for $2.20 3.5 mm Panel Socket 1l2c¢
EM 408 (800V) 10 for $3.60 6.5 mm Metal Plug 35¢
SC 146D Triac $2.50 6.5 mm Panel Socket 23c
C 20 D SCR ‘ $2.60 6.5 mm Metal Stereo Plug 45c
. 6.5 mm Panel Stereo Socket 32c
HOBBYIST ACCESSORIES 3 pin Din Socket 21lc
Neon Pocket Screwdriver 6lc g gig giﬁ gigget ggg
Rubber Feet 1l doz 35¢c B ,
Rubber Grommets 1 doz 21c
Adel Nibbling Tool $6-.10
"Freeze it" Can Spray $2.60 G.E. EXPERIMENTS MANUAL
Anti-static Record Cleaner’ A new publication from G.E. with over
Spray Can , $2.50 50 practical projects using the latest
Transistor Sockets, each 20c semiconductors and equipment., Some
I.C. Sockets 14 Pin 72c of the projects include Audio Ampli-
I.C, Sockets 16 Pin 82c fiers, C.D.I. units, Battery Chargers,
MICO Irons, 6V, 10W $4.60 Burglar Alarms, Audio Dancing Lights,
Jabel Alignma Tool Set $1.50 Electronic Dice Games, Touch Switches,

"Vibroscope" Etching Tool $4.75

etc, etc.
3/4 oz tube. Silicon Grease $1.00

—~— Excellent Value: $3.50 for l49
: $3.25 for 10+

e
- . i

C.D.I, KIT

MAGNAVOX SPEAKERS

Complete kit of this Mullard-designed
. unit., Suits 12V system, negative or

o ; . S .
positive earth. Unit fits neatly in- 8.30 Speakers $16.50
to-an S.T.C. Diecast Box. - o 3 TC Tweeters $ 3.20

-- Excellent value: $20.50; Post $1.00 - —
o— . ' CATALOGUE

S.C.R, MOTOR SPEED CONTROL

As per the E,A. May 1971 design. This
unit will vary the speed of electric
drills, electric saws, food mixers, etc
while still maintaining good torque.
Can supply up to a 750W motor.

-~ $13.50; Post $1.00

A comprehensive listing of Electronic
components, kits and HI FI equipment
is now available. Our 1972 Catalogue
is crammed with over 70 pages of
valuable information for the hobbyist,
serviceman and manufacturer. WRITE:

KIT-SETS AUST PTY

., _ LTD.

MATL ORDER DEPT., P.O. Box 176,
DEE WHY, N.S.W. 2099.
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CRYSTAL SET TECHNOLOGY, Part I -- RLG

I have done a fair bit of research
into crystal set design, and a nice ar-
ticle is in preparation (time permitting!)
~-—- a preliminary report appeared in the
March 1972 issue of the Radio Bulletin
(April EEB for Review of the R,B,). But
for now the conclusions can be set out
here for the benefit of the impatient.

The diagram sﬁ@n in fig. 1 will give
performance as good as can be obtained
from any crystal set, and better than most.
In the Literature are innumerable designs
for crystal sets, each claiming to be the
"best". Many improvements they make are
superfluous, others (e.g. various coupled
coils) accomplish no more than the tap-
ped system shown here. The capacitor
often seen across the phones gives only
marginal improvement so is omitted here
(the phones seem to have enough capaci-
tance). My design features a Signal-
Strength Meter, and that IS unique! The
fidelity obtainable with a good crystal
set is marvelous, and I recommend such
to HIFI enthusiasts; but if you are going
to add a proper amplifier and speaker, you
will need better selectivity than can be
obtained with the simple system of fig. 1
here,
tuning circuits in place of one: capa-
citatively couple them with 5-20pF, and
gang the capacitors. Details in Part II.

E.)

Essential points of fig. 1 are:

(1) The choice of diode taps is
and should be adjusted for each
tion. For most, the diode taps
placed at about 30% either side of centre
tap. Incidentally I should mention that
when I specify some %, it is the number of
turns represented by that fraction of the
total number of turns on the coil. I do
this because coils will differ,

This gives a good balance hetween
selectivity and sensitivity. If a loud
signal is more important than ability to
separate stations, taps may be placed
further out, e.g. +50% agther side of
centre (viz, right across the ends of the
coil) .

important,
situa-
may be

(2) The antenna and earth taps will de-
pend very much on the length of antenna.
A 20-metre length will need abaout +30%
taps (either side of centre), but this
also depends on selectivity desired vs
signal strength (the two are in conflict).
Running the taps toward the ends of the
coll gives a louder signal at the expense
of selectivity, and conversely.

As the antenna is made longer, the
optimum A/E tap will decrease, i.e., both
go closer to the centre-tap. When the
antenna is A/4 (eg 100 metres) long, the
taps should be only about +7%. Still

EEB/June 1972

longer antennas require more turns again,
and give stronger signals; I had a
gloxious opportunity for some research on
this recently when visiting a farm!

(3) The antenna tuning capacitor (C2) is
necessary only when the antenna is non-
resonant -- which will be most of the time

for anyone except a farmer (ah, that farm;

I could have set up a Rhombic on 600M!) .

C2 is adjusted with the tuning capacitor

(C1) for best balance between signal

strength and selectivity: Start with C2 at

max, tune Cj, readjust C2 for best vol- ;
ume or minimum interference from nearby ¢
signals.

(4) The diodes must be germanium, and
preferably selected for best results, par-
ticularly if computer board types. To
test, use only half of the balanced cir-
cuit, and substitute diodes until maximum
output is obtained (e.g. as read on meter)

(5) High sensitivity earphones are best;
the higher their impedance the further out
the diode taps can go whilst retaining
good selectivity. Crystal earphones would
probakly be best, but must be isolated
from d.c. by a8 0.01pF blocking capacitor,

This is possible by using twecparallel and the d.c. return must be provided, pre-

ferably by a choke.

is essential!
A water—pipe

(6) A good earth connection
Do NOT use the mains earth.
connection is bare minimum; a good counter-
poise is even better -- See RSGB “Radio
Communication Handbook"”, pp 13.46 to 13.48.
Where a large amount of space is
available {(e.g. 200 metres in a straight
line), gquite good results in lieu of an
earth connection are obtained if wires
are fed from the “A" and "E" terminals,
and run in opposite directions, as high as
practical. This is, of course, a dipole.

{7} The meter shown in fig. 1 actually
measures signal strength; an S-meter on a
crystal set! A 5S0UA movement will be ‘ *
all right for 20 metres or so of antenna,

or 500pA for 100 metres {(if room)., If

you want delicate tuning for weak sig-

nals without pinning the needle on .
strong ones, a 50 or 100pA mcvement can

ke used by inserting a resistor at "X"

and a gilicon diode as dotted in. In-

crease the R until meter reads only FSD on

the strongest signal. This was quite
necessary at our location, because 7HO

brought in some 500pA (2000mV of signal!)
while 7ZL developed only 20pA, with a

110 metre antenna,

(8) A simple transistorised amplifier may
be fitted to give superior results from
magnetic headphones, as in fig. 2. E

may be anything from 0.3V upwards., A
A penny and six-

L» P 6]

solar cell works well,
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pence (or any real silvef“coin) work well;
two pair of these work even better. A
cent and 5c piece will work a bit less
well, because there is precious little
metal in coins these days. The coins
must be sanded clean, wires soldered to
one side of each, and the other sides of
the coins pressed together on either side
of a piece of vinegar-moistened paper
(or use spit if no vinegar available!).
An ordinary commercial small 1,5V dry
cell also works magnificently, and no.
power switch is needed because of the
tiny drain ( shelf life),

Incidentally, reference to my Elec-
trochemical Series tables suggests that
even more potential can be obtained from
a simple home-made cell using silver®and
zinc electrodes, compared to the silver-
copper ones described above. But this
could require proper battery solutions,
and I'm not sure it would give any ad-
vantage for this primitive cell; why
not. try it and let us know?

e siiver = 4 electrode

The amplifier of fig. 2 works better
than any of the nominal common emitter
ones used with xtal sets, because of the
lower distortion provided by the common-
collector configuration. Bias is provided
by the diodes, and produces no overload
until the signal becomes intolerably
loud (my son had to detune C2 to attain
reasonable volume, even without the am-
plifier!). With good quality phones,
fidelity is magnificent! (THANKS to RHF'!)

The amplifier of fig. 2 has high
input impedance because of this inherent
feature of emitter followers (analogous
to cathode followers), so allowing the
diodes to be tapped further out on the
coil (e.g. +40%), giving higher output
for the same selectivity,

(9) A self-powered arrangement is indeed
possible, powering the amplifier of fig.
2 from a fig-1 type P/S, but this is
ONLY of advantage when using a stronger
station to power a weaker one. Further-
more it is NOT practiml unless you use

r“‘"g merhod To
bring ovTTaps A,

Fl6. 1

THE CIRCUIT

Sta.gger the 4-00pF A
Ta 03.T/0RS a
er g | Ca
o L D (see Texr)
)
Garmanivmm
1“?’ ar s
COIL TOTAL
DIA, TURNS WIRE™* w g (
'3.25" 60 No.18 S-METER’
2.5 65 20 .
2.0 80 22 ™ot critical. Use No. of turns

to get lowest frequency signal when C] € max cap.

(CRYSTAL SETS, cont. from p. 52)
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two separate well-spaced antennas. It
is, believe me, much more practical (and
more fun) to power the amplifier from a
photocell; ambient light is usually en-
ough -- and the set should he off anyhow
when the lights are off...

10) Here is something strange: Fig. 3.
No earth connection! Tap at 50-100% of
coil, depending on signal strength vs
selectivity. Compare signal strength
(On meter) with strength after earthis
connected to point "X". The explanation
is fairly obvious if you think about it,
but has some unusual consequences which
I'11l explore in Part II here one day.

I should like to thank Stephen
Gunther (13) for the fine job of construc-
tion he did on the crystal set chassis
and parts shown on the front cover of
this issue. And he did all of the
wiring himself, except for the diodes.

The extra socket and transformer are
for a valved loudspeaker amplifier, not
yet wired in. Stephen plans to build
his own battery for that effort.

>2>>55>>><KLKLLKLKLKLKKLKL

Postscript

—>» Hot carrier diodes in the crystal
set do not work as well as good germanium
point contact types (OA90, 1N69, etc), but
better than poor ones (e,g, some from the
computer boards). But the HCD are mag-
nificent at 1000Mc! -- and for high 2 load

Incidentally, in our setup, a good
balance between strong and weak station
response was obtained by shunting the
meter to 200pA, and using 2.7K series
resistor with the silicon diode.

Postpostscript:

In the May (not April) 1972 issue of QST
is reprinted an announcement from March
1920 telling how an ordinary crystal set
may be made to oscillate simply by ap-
plying bias to the crystal (and the way
the diagram looks, it is back biased --
some kind of negative resistance zener

ANY PNP Gevrmaniom

Fia. 2 : An emitrer- follower
Amplifier, £ 3> 0.3v, 5-592.A

No garTh *
conngcron/

Fia.3 : Recrabvlar
Feedback Imp‘i*ﬁer

E

=
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effect?). But I doubt that the trick
would work with ordinary point-contact
germanium diodes (e.g. OA91). The QST
correspondent (K2NP) said that the crystal
was likely a blend of chalcopyrites and
zincite; where would one find that?z2?

Incidentally, point-contact diodes are
widely available as suitable for the
ordinary crystal set., If the diodes are
used from computer boards you'll want to
test a few to see which gives the best
results on the Crystal Set's S-meter,
Otherwise obtain an OAS0 or OA91 from any
suitable distributor (Kitsets has them
for 17c¢c, and local prices would be
comparable though somewhat higher).

CHEAP ZENER DIODES?

While I'm talking about diodes, I
might mention an article in the June 1972
issue of the WIA/VK5 Journal, by Rick
Matthews, VKS5ZFQ. He found several
transistors having reasonably good zener
properties when used between base and
emitter, e.g. the 2N3638 (dEAI = 2Q) and
2N3642 (6{2). 1In the early days this used
to be considered quite a good lurk, but
after making a number of tests on a
variety of transistors I gave it away be-
cause of the relatively high dynamic re-
sistance of many types and the indiffer-
ent voltage at which they would regulate.
In the present instance, the 2N3638 does
‘sound very interesting because it has
about half the dynamic resistance of an
equivalent 400mW zener in the 6-7V range,
but the 2N3642 is no better than a 400mW
and the other types Rick mentions are
worse. .

The price of zener diodes (accor-
ding to Catalogues by Philips, Kitsets,
etc) has come down to the point where it
is about as cheap to buy a zener as a
transistor, and the results are far more
reliable in terms of voltage ratlng and
dynamic re81stance.

For my own part, if I want a dyamic
resistance of only 2{ I'1l use a one-
watt zener (BZY96, 1N3785, etc.) —-- un-
less, of course, I happen to have a 2N-
3638A (high .gain version) lying about
(which I usually do because it is a good
general purpose medium power item, from
Fairchild), and no 1lW zener at hand.
Simple commonsense.

Sessssesee e

Johnson came home unexpectedly from a business
trip to find his wife in the arms of his best

friend. He staggered back and said, "Max,
I'm married to the lady so I have to. But why

n
youz —-—~ Isaac Asimov

D 0.9.0.8.6.0.0.9.90.00.06.09.0.0¢4

- LETTER:

Here is a short item which may be of in-
terest. When SCR's are used in a half-wave
phase control for a capacitative load (or
shunt wound motor etc, which generates con-
siderable back EMB) the device must have a
PIV which is twice the peak voltage of the
supply. Thus, for use on 240V this implies
an SCR with a working PIV of B00OV, although
the Forward Blocking voltage need only be
400V, This is shown in fig. 1 below ((and
such SCRs with lopsided voltage ratings can
be discovered by testing commercialvairs -- £4. ))

Essentially this may be accomplished, and
a much cheaper 400V SCR may be used simply by
including a 400V ((or more)) diode in series,
with suitable equalising resistors across

both circuit elements, as shown in fig. 2.
A € & Fw d o0V

SCR's in series, etc.

E P Pyw goov
O.05 . F
P THIZT & muageo
Fc- m--mj Piv # .
Q .
:' Fu; 1 y
-- —--I., Binnie, VK2ZIU, Eastwood N,S.W.
(Vice Pres. VHF and TV Group))
P.S. You could at least .pretend to be

ashamed when EEB is late. _I.B

((We discussed this matter in early EEBs, but
it doesn't hurt to have OM Binnie repeat it
here. The value of the equalising resistors
is not critical, but should be proportional
to the PIV's of diode and SCRs they parallel,
As a rough guide, one might calculate a value
of resistance to give a reverse leakage cur-
rent of 0.5 to 1.0mA at max PIV. —-- E4.))

((P.S. Yup, I'A be ashamed, but I'm too busy
preparing the next issue... -- L.))

XXX)O(XXXXXXXXXXXXX)O(XXXXX

WHAT NOT TO DO ?

And then there was the chap who needed to vary
the voltage from a battery of dry cells, and
hit on the brilliant idea of fitting a series
of switches to short out individual cells as
required!

THE AUSTRALIAN EEB

This article is being used as Promotional
material for the EEB. If it interests
you, and if you are interested in a
variety of subjects covered in "common-
sense' manner by EEB at intermediate
levels, we invite your subscription. For
one year (six issues): $1.55 ($4.20 for
3 yrs). Please send to Subs Manager, .

R. A, Walton

115 Wilmot Road

Huonville, Tasmania 7109.

Information about availability of Back
Issues, foreign subscriptions, etc,
should. be requested from our Editorial
'Offices' at 32 Waterworks Road, Dynnyrne,
Tasmania 7005, When writing it would

be appreciated if you mentioned that you
from this advertisement,

of VK7RG, VK7ZAR, and others.

heard about us
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-- Some Elegant Method of Audio Process&ng

STATE OF THE RECEIVING -ART -- VI
(Final chapter -- for a while)

. . . S D — — T T Y . —— — - W —— VT S~ S - —— —— —— . —— — - ————

Last month I concluded our examina-
tion of Receivers, and Direct Conversion
ones in particular, by ending logically
at the a.f. stages. Matters of selec-
tivity were discussed because in a D-C
receiver the selectivity is primarily (but
not exclusively) at a.f., but the same
kind of subjects could of course, apply
as well to superheterodyne i.f.'s:
signal/noise, dynamic range, and the de-
sirability of a square-top response.

Incidentally, a recent article in
Ham Radio (3/72) points out that pot core
inductors can be used to good advantage in
cascaded parallel-tuned filters, and al-
though that article dealt with FM appli-
cation, the same principle could be used
for other modes; pot cores can be obtain-
ed from Philips, STC, etc (or from WIA).

I do recall reading somewhere that a
very squaretop selectivity response (fig.
10, dotted lines, last month) is not ac-
tually the best desirable, because of
ringing or something. But no magazines
have arrived here for several days, and
I'm looking at no more of them, hurrying
to finish this, or I'll never get it
done! In any event, excess selectivity
is rarely a problem in practical designs.

Interestingly enough, one of my
students in the WIA beginners class asked
my opinion about a transistorised recei-
ver in the 1968 ARRL Handbook the other
day. It was presented as a regenerative
receiver, using a separate oscillator
for the various benefits this obtained
compared to including the regeneration in
the detector stage. I thought that it
looked familiar, and then I realised with
a shock that it was in fact a Direct-
Conversion receiver with primitive se-
lectivity filtering; with a good a.f.-
filter it could probably do a pretty
good job.

Curious, isn't it, that the old old
regenerative-detector receiver is really
a Direct-Conversion receiver in disguise!
Just advance the regeneration-control
until it oscillates, and receive SSB,

We come now to the final portion of
this particular effort, in which we dis-—
cuss some particularly versatile and very
useful product detectors. Unless you are
receiving AM only (with an envelope-type
detector), a product detector is essential
in a modern receiver for SSB or CW —-—

-63

whether it be at the front end (as in a
D-C design), or at the end of i.f. stages
bas in a superheterodyne).

TWO-PHASE DETECTION SYSTEMS: -

(Selectable sideband reception -- and
the problem(s) of Audio Image.)

The "Two-Phase" system or "Signal
Slicer" (31; see December 1971 issue)
was introduced to EEB readers on p. 100
of the Sept 1969 issue, but at that time
I had no idea it was relevant to the idea
of Direct Conversion -- nor (let me be
honest) did I have much of an idea how
it worked!

The two-phase detector is able to
select one of two sidebands and reject
the other., If SSB (or CW) is received,
interferring signals and noise are re-
jected from the other side of the car-
rier. If DSB (or AM) is received, the
sideband can be chosen having the least
interference. The system can be (and
has been) applied to a superhet just as
easily as to Direct Conversion ("D-C").

Sideband selection can also be done
in a superhet by switching BFO either
side of the i.f. This gives performance
analogous to the phasing method for
comparable circuit design, but cannot be
applied to a DC system, because its i.f.
is zero (See ch. 4, Ref 29a) (Thanks to
Dick for straightening me out on this)

In a Direct Converter, an inter-
fering signal can come in nicely on the
other side of the desired one, because the
r.f. bandwidth is twice the audio filter
bandwidth; see fig. 10 (p. 28, last month)

It can be seen that the interfering
signal will be received as happily as
the desired one, and constitutes an "audio
image". Under conditions of QRM it is a
severe nuisance in DC. It (and the QRM)
can be eliminated (at least by some -40db)
by a Two-phase Detection system, which
essentially chops off everything (in this
example) below f,. This can also be use-
ful if used at the end of an i.f., but
might not be necessary if the i.f. selec-
tivity filters are really sharp.

With the signals below f,, ndse is
also eliminated, thus increasing the noise
factor by 3db for an SSB signal (8d4), and
that is pleasant, no?

The Audio Image

It should be noted that the concept of
the audio image as shown in fig. 10 is
not particularly new. It has been men-

tioned for some time in the ARRL Handbook,
but only in reference to selectivity
requirements for the i.f. amplifier of a
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superhet. Radio frequency imiges have
been attacked classicalldy by the tuned

circuits in the front end, abetted by th#

R.F. Amplifier.

In the DC system, however, I.F. Freq
1s zero, so all selectivity must be pro-
vided either at r.f. or at a.f. This
places an impossible requirement on the
r.f. tuned circuits (which still work to
avoid images and adjacent X-mod) and
leaves the job entirely to the a.f. fil-

ters. The latter accepts signals im-
partially from either side of the car-

rier frequency, and although steeper-

skirt selectivity can reduce these audio
images (effect of dotted lines in fig. 10)
it cannot "eliminate" them, It is pos-
sible to obtain substantial discrimina-
tion against audio images by threshold
gating techniques (17d), but although this
has considerable advantage for CW recep-
tion, it is useless for phone because of
intolerable distortion.

For radiotelephone (and most CW) re-
ception it is necessary to phase out the
offending side of the bandpass, as in the
"two-phase detector", A typical one is:

The'Silee "Signal Slicer"

This is quite analogous to the "pha-
sing" process in an SSB transmitter where
one sideband is selected by pgmsing out
the other, but here it is turned about
(24b-1, 19a, 26g, 30, 31). See the over-
simplified diagram, fig, 11.

The received signal (A) and the local
oscillator (B) are fed 90° out of phase
(C) to two mixers -- as in fig. 3a, but
the d.c. error signal (D) is not (here)
used to phase-lock the oscillator. The
demodulated sidebands (also at D)
are thus 90° out of phase (or in "phase
quadrature"). They are then fed to an
audio phase shift network (AFPS) which
advances them another 90°, with the net
result that sidebands are either in
phase or out of phase with each other.
These are then summed up or cancelled out
in a differential amplifier.
one sideband with the other cancelled, and
the difference gives the converse.

The actual phase relationships can be
seen clearly from the vector diagrams of
Ref 16d or 30.

The circuit of fig, 1l is essentially
that of the GE "Signal Slicer" (31lc, 314d)
and achieves impressive results with a
modest amount of circuitry. This useful
circuit has been brought into cortempor-
ary literature through Ref 19a, 30, and
31b, hut for the unfortunate fact that
the modern ARRL references to it omit to

The sum gives 'I¢

FIG, 11:

suply the details of the audio phase

shift network (AFPS in fig. 11 here),
either in the receiving or transmitting
chapters of their Sideband or yearly
Handbooks. Good solid amateur technology
well summarised on p. 101 of the 1958 edi-
tion of Ref. 30: "This network isn't

shown in the schematic, but J2 is the octal
tube socket it plugs into. For anyone
who has fears about the complexity of an
audio phase-shift network, forget them;
the --- is inexpensive, comes sealed in a
metal tube envelope, and all you do is
plug it into the socket". Presto.

More imaginative readers will, how-
ever, find the details of this dreadfully
complicated device using four resistors
and four condensers,in receiving or
transmitting chapters of Refs 29a, 29D,
or 31 (also in older editions of Ref 30!).

Adding Phase-Locking

With only modest increase in com-
plexity the versatility of the fig. 11
type of circuit can be enhanced.

If the d.c. component of one of the
mixers (at D) is made to control the
oscillator (BFO) as in fig. 3a, the same
result will be odMained for AM, FM, FSK,
etc, but with the stability and inherent
selectivity of phase-synchrony. Cir-
cuits for this appeared in the 1958 (but
not later!) edition of Ref 30, and in 31d.
Additionally, AM can be detected con-
siderably more efficiently than with a
conventional envelope detector (5, 6, 15,
33). It can be detected in a non phase-
locked product detector, as I mentioned
earlier, but only with considerable di-
ficulty (15, 19b, 3lc).

: If, on the other hand, a balanced
audio phase detector fed from the mixers
(at D) controls the BFO frequency, a
Double Sideband Suppressed Carrier signal

MIXER-1

: E
. 'i“ = % =
J; = 90°
90° a.f. i
r.f. “

a.f.
ut
A ~ . £ °
SB, SB,
c¥
(DIFF) (SUM) %
T 1€~-180%p
c ,
ey £ >

MIXER-2 —

OVERSIMPLIFIED TWO-PHASE DETECTOCR

The r.f. signal is divided in two. Half is mixed
with the Local Oscillator ("BFO") directly, and half
with same shifted 90°. Further phase shifting after
detection allows swmmation or difference signals to
be selected. This cancels the undesired side, e.q.

everything below f5 in fig. 10 (last month), with
obvious advantage in rejecting QRM (and noise!).
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(or AM, FM, etc) can be received*, De-
pending on the output phase and summation
circuits we can then receive IR
a) Both sidebands (for a 6 db improvement
over SSB!), or
b) Either sideband (with elimination of
QRM or noise on the other side, and a
3db improvement of S/N for SSB).
These various systems will probably be
considered in more detail eventually in
these pages...

AGC

In all phase-lock systems, conventional
AGC is not possible, because the de-
tector produces no d.c. component pro-
portional to signal until synchrony is
achieved. But audio-derived AGC is
quite practical. It is treated often in
24b, and in all Handbooks. For current
application to PLLs see 24b-1 and 34a.

The Third Method

The "Third Method" of sideband phase-
suppression is well discussed by Refs
26g, 29ab, 30, 31, etc, It is a rather
elaborate arrangement where the balanced
modulators of fig. 11 (the mixers)
feed another set of balanced modulators
which mix signal from a fixed audio
oscillator, etc etc. This method is
said to have the advantage of using only
fixed-frequency phasing networks, not
requiring the compromises of broadband
ones. But I have never seen it applied
to receiving; only for producing trans-
mitting SSB, for which it is claimed to
produce better sideband suppression than
two-phase systems. Anyone have any ideas
on this?**

ﬂ’

* This is some trick: Phase synchronising
on a non-existent carrier. Its easy
enough when the carrier is there (31,33),
but removing the carrier forces you to
obtain all phase information from the
sidebands. This is not possible with
SSB because only one sideband is avail-
able, and that won't tell you enough.

It is for this reason that DSBSC recep-
tion has all of the operational advan-
tages of AM without some of the awkward
properties of SSB. More, much more on
this another time! -- RAJR

*Yes yes I do! 1Its simple! -- RHF.

-- Well, then build one for us, as you
have been threatening to do for several
years! -- RLG,

New Wine in O0ld Skins? -65~

Now, with few exceptions, the refer-
ences mentioned above refer to circuits
using the lowly valve -~ and even include
Bome pointed comments on the substan-
tially better (lower noise) results to be
expected from using diode valves than
crystal diode semicons (though nowadays I
should think that H.C. Diodes would sur-
pass those by quite a lot).

I had been brainwashed by Handbooks
etc, into believing that synchronous de-
tection was infeasible becuase of its
"obvious complexity" (29a™* , 28). Yet
I was amazed to find that a simple
signal slicer of fig. 1l type used only
4 valves (31lc, EEB Sept 1969).

With full carrier phase locking it
needs 5 valves (only 4 if we use a varicap
to control the VCO) (Ref 30: 1958 edition,
not later). A deluxe version used 8
valves (31d).

Finally, deluxe audio-derived phase
locking can be obtained from 8 valves.
That is "obvious complexity" when a gar-
den variety SSB exciter uses a comparable
number of valves, a decent receiver uses
a dozen of them or two score transistors
(29a)? -~ though come to think of it,
who builds his own exciter or receiver -

nowadays?

It can't simply be the matter of
valves vs transistors. For example, ARRL
-~ who can hardly be accused of having an
anti-semiconductor bias -- are still using
valves when guperior performance is .
required (21b-3), as are RSGB (24a).*

* Describing rather concisely the block
diagram (only) on p. 4.43, RSGB say:

"The obvious complexity of this (phase
synchronous) arrangement shows fairly
clearly why it is simpler to generate a
SSB signal 'in the first place than to at-
tempt reception of both sidebands of a
DSB signal", But this Argument From
Simplicity flies in the teeth of the fact
that as soon as Exciters started to be-
come complicated owing to SSB, Hamdom
made a mass exodus out of the workshop
and into the commercial equipment show-
rooms. Admitted, we usually bought (and
then thoroughly modified) our receivers,
but at least most of us made our trans-
mitters -- and ENJOYED it,!

** In 21b-3, Blakeslee applies to valves
the previously lighthearted suggestion
that only an Immense Valve would be the
way to achieve good linearity; see our
discussion of this as applied to FETs,
EEB, Nov 71, p. 105. The results he
achieves in immunity to strong adjacent
signals can only be described as
"spectacular”, overworked as that word
may be, SEE : Rad. Comm. 7/7a , p. 453 /
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NO. I think that Synchronous and ‘
phased detector systems simply needed the
rapid push of Progress to become popular .
(35), and the needed push was the resur-
rection in the 1968 QST of the idea of
putting a product detector at the Front
End.

Now, if the job can be done well with
5 valves at the end of an i.f., the in-
troduction of an IC at the front end of
the receiver has not necessarily been the
reason for its popularity on the basis of
simplicity alone -- ignorning the fact that
an IC will generally use far more transis-
tors-worth of circuit than would be seen
in a discrete circuit. (See examples, 5,
16, 34a-2).

The IC simply triggered the wide-
spread interest in the subject for an
idea "whose time was ripe". Let us,
not forget that there are some tasks
which valves can perform more concisely
and more efficiently, merely for the sake
of a bit of HT and some beautifully
glowing filaments. The argument has been
very cogently stated by G3VA in Ref 24b-7
to which I recommend you.

then,

A New Skin ?

My attention has just been directed
to a new kind of Detector, the "Recipro-
cating Detector® described in the March
1972 issue of Ham Radio (17¢). It ap-
pears to be a kind of triggered regener-
ated carrier system which achieves all of
the advantages of phase-synchrony without
a phase locked loop controlled oscillator,
The oscillation level is self-adjusting,
and the device is said to perform ad-
mirably on DSB, SSB, Phone, CW, etc.
Hooley Dooley!

In considering the immense ease with
which DSBSC signals can be produced (and
a number of cogent arguments for its mani-
fest superiority in several directions),
could this be the beginning of a new era,
where DSB becomes popular? And where
transmitter-building becomes a recovered
art?

A predominant feature of this in=
herently synchronous self-adjusting de-
tector is the apparent simplicity of the
circuitry -- requiring only a few trans-
istors (and likely even fewer valves or
FETs). No need for the vast elaborations
of a conventional PLL system, nor therefore
for the ICs needed to package it. Yet,
as I have pointed out above, even PLL
systems need not be unduly complex in
terms of today's technology. In such
matters it is important to keep from
being blinded by Science.

Rod has looked over Badessa's Re-
ciprocating Detector, and snorted that he

(RECEIVER DESIGN, concluded!)
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had that idea long ago, but with.... etc.
The difference is that he didn't pub-

lish it! Hi, Dick says that he has some
resérvations on Badessa's system, and
that his PLL design ought to do better:
but I'm still waiting for him to build it.
Torque is cheap, as the saying goes.

Postscript

Since the above was written we have
received Badessa's nice article on the
Reciprocating Detector, the first part of
which appears in this EEB. It looks
quite fascinating. What do you think?

REFERENCES

A thorough summary of references and
the way in which they are organised, was
presented in the December 1971 EEB, to ;
which the reader is referred. The July 72

(S5Ue of 73 veprinTs VK4ZFD's ;nrercsrmg, Ref fé
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LETTER: FM and Phase Mcdulation

As FM and Phase (Angle) Modulation is the
*In Thing" at the present, I for one will look
forward to seeing something of the technique,
presented in the RLG manner in future issues

-of EEB,

-— V., Karr, VK4LK, Charters Towers, Ql14.
({There has been quite a lot on this in Amateur
Radio recently; why should we duplicate it? And
every amateur in Australia should belong to the
Wireless Institute, thereby to receive AR

On the other hand, this does re-
mind me of some very interesting discussions I
have had with Dick Ferris on this subject, and
perhaps he will wish to give us a nice simple
explanation of the real difference between AM
and FM, on the basis of vector concepts???222?
Its not as obvious as the Handbooks imply. We
are told that AM sidebands (including SSB of
course) are composed of sum-and-difference
frequencies disposed about the carrier, but for
FM too, "the modulation process leads to the
generation of a new set of radio fregquencies
symmetrically disposed about the original
carrier frequency". What is the difference?
It is a fairly subtle matter. Wot say Dick?)) .

CORRESPONDENCE TO THE EDITOR
((Grid Leak, QSP ARNS Bulletin, 10/71))

Dear Mr, Ed:

I read with interest your advice to Mr.
N.W. and so I did much the same. I traded my
wife of 40 for 2 - 20's, only to find that I
am not wired for 2 - 20's. Therefore, I got
burned. 1Is this your fault or mine? WW

Dear Ww:

I happen to be acgminted with your
2 - 20's., Consider yourself lucky that
the only thing you got was burned.

(etc in same vein, then:))

Dear EAd:
How can I get extra copies of your
club paper? —-- Bird Lover,
Dear BL:

Back issues are available for five
dollars each. Send the money in . cash.
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REVIEW: The ARRL Handbook, 1972 -- RLG

Every four or five years I feel it
worthwhile to obtain a new ARRL Radio e~
teur Handbook, as a compendium of simple
state-of-art technology. I don't get
their Handbook more often, because that
$7.50 per year (in Australia) is better
spent on a magazine subscription or two,
which keeps me up to date on the latest
experimenter and amateur technology.
Furthermore, I read the magazines; it is
not easy to sit down once a year and
read the Handbook through.

In fact I have now obtained a 1972
ARRL, Kallam's comments last month seem
to be valid, but at the same time I would
note that since my 1968 edition there has
been a massive infusion of semiconductor
technology, and since 1971 an increass in
the number of ubiquitous square and tri-
angular boxes representing packaged ckts.

It is evident that it would be alto-
gether impossible adequately to put in
one book all technologies covering funda-
mental, developmental, and applied sub-
jects (but what about Rod's suggestion
for a double volume with the Purposes he
described?) . :

We may carp at poor o0ld Blakeslee
for omitting a Vackar, or neutralising
his MOSFET, or giving away the whole sub-
ject of DSB communication (which is ca-
pable of substantial benefit) by the
statement that DSB reception can be ach-
ieved without difficulty if your recei-
ver chops off one of the sidebands!

The fact remains that his overall
effort is, in my opinion, commendable;
Rod and Dick are free to express their
opinions as engineers, but I should think
that my point of view would be closer to
that of the harried experimenter and ama-
teur., As Kallam says, the book tends to
be shallow, but on an elementary level it
is nothing if not comprehensive: a wide
range of instruments and circuits is
covered.

If a more thorough coverage is re-
quired there exists a wealth of books
dedicated to that purpose, from the Orr
and RSGB Handbooks, upwards. To do the
job properly you would need several
volumes of the calibre of Langford-Smith
("Radiotron Designers' Handbook") .

Additionally, I am well in agreement
with the increasing ARRL tendency to re-
fer subjects to recent articles in QST
(though other literature also exists), since
this allows effective coverage of consi-
derably more material than can be accomo-
dated in the limited pages of the Handbook.
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One hopes that Rod's plaintive call
for another Langford-Smith will be reali-
sed (EEB, Feb 72 p. 20ff). In the meantime
we have at least three main radio hand-
books, and between them one ought to be
able to discover enough good o0il to satis-
fy the fastidious,

T S — . T T ——— — S S " V— — " Y— =" i — —— Y —

Now then, I showed to my class of
young chaps in the YRCS, the three named
Handbooks, and asked which they would pre-
fer to use initially. The nearly unani-
mous opinion was the choice of the ARRL,
with interest in RSGB and Orr when they
knew rather more about electronics. The
ARRL work obviously appeals more to the
beginner, and it seems to be the answer
to Kallam's query whether or not this was
a "good thing". Fair enough, We'll get
them the ARRL Handbook, and I'1ll fill in
for them more detailed aspects from the
other books, eventually encouraging the
boys to obtain the other books as well.

I do not, however, want to obtain
1972 editions of the ARRL Handbook for
these students. There are too many black
boxes. It will do little for them to see
a mixer represented by a rectangle with 8
connections, even though the discrete cir-
cuit has (still) been presented in a
previous section. They'll have ample
opportunity to embrace that kind of elec-
tronics later,

Could you, therefore, please help
us? I want to obtain at least 6 copies
of the ARRL Handbook in any edition from
1967 to 1971, in no particular order.
Will you sell us your old copy? In re-
turn I am willing to order from America
for you, the 1972 edition, at a cost of
about $A4.50 postpaid -- a substantial
reduction over the Australian price.

What say?

$0.0.0.0.0.0.0.0.0.4.0.0.0.0.6.0.0.0.0.6.0.0.6.0.0.¢

Dandelion Wine

Put 6 cups dendelion petals, 2 lbs of
sugar, 1 1b cut up raisins, 3 tsp acid blend,
1 campden tablet, 1/2 tsp yeast nutrient, 1/4
tsp grape tannin in a gallon crock or plastic
container, Pour a gallon of hot water over
the ingredients, cover with plastic sheet and
add packet of wine yeast when liquid cools to
709F. After three days, strain petals and
raisins out, syphon wine into jug and attach
fermentation lock to jog. Wait three weeks,
syphon everything but yeast into new jug. Let

stand three to six weeks (until licquid is clear)

Put in bottles, let age six more months (or
more) . Why fight lawn dandelions? Use them!
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SWOOP -- Elise White (YF/K@CNV)

((From: Bulletin of the Amateur
Radio News Service, Feb. 1972))

I'm sick and tired of computerised,
transistorised, miniaturised gadgets
that develop squeaks, squalls, groans, and
weird wails when something else is
turned on.

It all began when I got an AM-FM
rdio that develops noises that sound like
a Devil's Convention when the toaster,
coffee pot, Joe's ham gear or electric
blanket is turned on.

The coffeepot developed a stomach
ache and moaned and squalled all the time
it was perking like it was in agony. If
I turn on the new electric blanket, the
dog starts to howl and the cats swell up
like disaster is about to strike. The
telephone (one of those push button jobs)
gargles, groans, and dings if you use the
Djal-O-Matic sewing machine.

Joe has been called out 5 nights to
inspect the transistorised gizzards of
trucks because if the horn honks, the
matker lights play "Bach's Fugue."

If you plug in the tape deck, the
fuel system ceases and assorted other
"goodies too numerous to mention. This
isn't the only problem. The new VW's
won't run if you plug in your ham gear:!

- The bank misplaces a bank deposit and
1t takes the computer three weeks to

find the mistake. ((shux, we at EEB don't
need a Computer to accomplish that®))

You pay a bill and the computer bills
you for three months, telling that the
account is overdue. The balance is
$00.00. The overcharge is $00.00, and if
you don't immediately pay the bill some-
thing drastic will happen.

Hams buy these mini-sets that it
takes a magnifying glass to inspect its
innards and they develop epazootic dum-
fugit and have to be repaired. Their
little insides are so scrambled that

* You'd never believe it, but between the
last line and this one this magnificent
typing machine developed Epazootic dumfun-
us, just as Elise sez, and this being a
very long "weekend" in VK there was no
hope but to take the panels off and peer
into its complicated obscurities. A few
hours later a Thingee was constructed
which went into its scrambled insides, and
now it drives like a Bentley. When the
typewriter man comes next week, though
he's going to turn purple himself. You
cain't win, just like the girl says! --RLG
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someone makes a wild guess, pokes some-
thing in and prays like fury that they got
the,right part in the right place and
when tested doesn't light up like a pin
ball machine.

The color TV has had purple people
for so long that I'm sure we've been in-
vaded from outer space when I see normal
people wandering around.

I'm just about ready to go back to a
coal stove, kerosene lamps and an old
crystal set. At least all they do is
blow up, go out or not work, but a least
they are predictable and that's more than

s

you can say about the stuff today. 'ﬂ

¥
({Ah, Fair Elise, Australian colour TV i
isn't purple, its perfect -- or will be )
when we get it, -- Staff)) 5

ANSWER TC PUZZLE

The series motor is not a constant speed de-
vice, So it delivers maximum power in this
instance, at 5000 RPM when turnimg the load
at 1000 RPM. The motor current is inversely
propertional to RPM, and power is proportional
to 12, so P varies as 1/(RPM}2, Now, the mo-
tor cannot produce more power at 2000 RPM
than it does at 5000, Therefore it will not
turn the load at 1000 RPM at 2:1 ratio. In
fact at 2000 RPM , 6.25 times as much
power is required to turn the load as at 1000.
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F° 69: This magnificent book was reviewed
in Feb, 1971 EEB. It hasn't been re-
é organised as we'd like, but it would

Jicst published be a gem in any electronics experi-
menters library (Amateur or other).

New (fourth) edition of the We recommend it most wholeheartedly.
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COUNTING WITH ELECTRONICS, Part II
-- by R. Fam and R. S. Maddever (VK3)

In the April EEB we described a '
simple single counting stage which could
be coupled to others to form a binary
counting unit. It may be mentioned, in ;
reference to last month's Editorials, e
that we are well familiar with the use of
Integrated Circuits, but simple discrete
units of the type described here are quite
_valuable to illustrate circuit functions.

. One of. the disadvantages of a simple
row of "flip-flops" for counting, is that
as the inputs are switched from one side
of the preceeding stage to the other

(from ADD to SUBTRACT) extra unwanted
pulses are formed by the switching. And
if many stages are used a ‘suitable switch
becomes expensive. o '

A worthwhile addition to the counting
board is, therefore, an electronic "switch”
(or "gate") allowing the output from ’
either the ADD or SUBTRACT side of the
flip flop to be sent on to the following:

. stage. In fig. 1 the switch consists of
the two transistors, Q4 and Q5. They have
a common collector load of 1K{), Whichever
transistor is not wanted to send a pulse
out has its base connected to a line which
is made +1.5 volts and is therefore cut
off. The other transistor has its base
connected to a line left floating or
merely earthed. The bases are connected
via diodes so that one stage does not in-
fluence the other.

In fig. 1 the resistors, capacitors,
and diodes are not at all critical in
value. The transistors may be almost any
types. Germanium and silicon types have
worked quite well even when diodes were
all germanium, but note that Q3 should be
able to drive a 6V 40mA globe so needs to
be a medium power type. The others must
be of the same type (whichever is chosen).
PNP polarities are shown. If NPN ones
are used, reverse the battery connections
and ALL DIODE polarities as well. Com-
puter board types suitable are 033 or
034 for PNP, 083 or 084 for NPN; 015
or 018 PNP or 065 NPN (planar HF types)
could be used for all except Q3.

Fig. 2 shows a printed circuit
board suitable for rlugging into an
edge socket. It is viewed from the
copper side, and components are drawn

_. (in December or February next) will
.cribe "A Crystal-coritrolled:-Variabl@
. 7 Pulse-width Generator", and will
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out this amplifier-trigger system, the

contact bounce from the “telephone’ dial:
contacts would create spiriows~pulsesj’ as
shown by the waveform.to the:left of the
dial in fig. 3. o

The next article in this seriesi’-
‘-de‘sa-

cohtair

enough Integrated Circuits to sa-

tisfy the fastidious. . i

quite

B '010'6'0'0'5'0'0/01010'0/60.0/6\6:5.0'0'00'0 0 SRS

‘: i:é!i. A?

begiﬁﬁingquifallfghingsf
e | == Cicero.

-? OPEN TO RESET L -
-6V O—— - - e Em
3
15K
f iF—pF

o1 3
- Ge ! A'i. e Y P ] o .
100 &, \ S
oJoo1 440 9 T 6v/40ma | - | E
IN ‘t: 6 i ; v
%% T+
o IHBTRACT i -
o & >
FIG1: THE COUNTER s
e
g :
wood
‘block:
SAW CUTS
3/4" APART TO
MOUNT BOARDS , »
Extra width of board, 1f available, to mount in
S;faw-cut slit on a wooden base board, with other circuits,
i A LT L LTl
'/6/34/3’/96/;4/?</9C/7</9//'!
SLOT e

TO FIT
SOCKE

N

MEDIUM

§ — . POWER
here with finer lines; the components , S sy © TRANSIST.
are on the other side, and you are Ak (o ADD: ———
seeing them with "X-ray eyes". BOARDS ’

Fig. 3 (p. 71) shows some of the i > 0 oa
boards connected together, and fed L > globe

by a circuit suitable to make good
pulses from a telephone dial, With-

(OBVIQUSLY
NOT TO SCALE)

Fig, 2: The board from the copper side (figures are
on the other side -- as seen with "X-Ray Eyes").

i
i
i
}
{
i
i




“"HARD TO SPELL" WORDS ((ARNS Bull, 3/70))

Quite some time ago, Henry Pinot of the
United Press compiled a list of words which he-
had observed were the most frequently misspelled
words appearing in press dispatches which passed
over his desk. While these are not words that
would ordinarily appear in amateur publications
it might be interesting to list them here:

uncontrollable paraphernalia
changeable likable

guage Judgment
naphtha dietician
occurred embarrass
discernible indispensable
diphtheria harass
permissible rococo

Only one of these words duplicates this
editor's favourite list which was taken from a
newspaper over 30 years ago. You are guaranteed
that the average person cannot get more than
three of these right, and if you don't believe
it, try them on your friends:

tranquillity sacrilegious
naphtha supersede
kimono rarefy
paraffin battalion
liquefy ukulele

One more that can be added from personal
observation is the simple "Davy Jones's Lock-
er" which very few people can spell, because it O
defies usual laws of possessives, and because
of this is defined separately in the diction-
aries, Try this one too on your friends.
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Introduction Offer

ELECTRONIC DIGITAL CLOCKS (TIMERS)
IN COMPACT STYLISH CASE.

Large LED's
Selectable 12 or 24 hr cycle
Individual time-set buttons
BCD output

Price: With 4 LED's (hrs, mins) § 89.50
6 LED's (same + secs) 104.50

Plus 2.5% Sales tax if ordered
and used as a Timer only.

Featuring:

ELECTRONIC DESK CALCULATOR

Featuring: 16 digit input and output
capacity; and
electro-flourescent display.
Functions: Addition, Subtraction,

Multiplication, Division,
plus One constant data memory

External printing and programming
modules are under development,
which can be added to the pre-
wired interfacing feature.

Price: $209.50
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FIG, 3: Pulse Amplifier with fairly long time

constant, followed by Schmitt Trigger.,.
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ELECTRONIC DESK CALCULATOR
14 digit LED's

Addition, Subtraction,
Multiplication, Division,
Squaring, Square Root,

One constant data memory,
One independent data memory,
Etc.

Featuring:

Functions:

External printing and programming
modules are under development,
which can be added to the pre-
wired interfacing feature,

This basic calculator can be ex-
tended to a compact computer with
an impressive capability.

Price: $299.50

POCKET CALCULATOR

A small pocket calculator will be
available for less than
at the end of this year.

$100

Sales Tax on all Calculators is 15%

All units are built in Australia and
sold with a full year warranty; service
or parts are available at cost price.

Detailed brochures are available.
10% discount on 5 units.

W. H. K, ELECTRONIC AND

SCIENTIFIC INSTRUMENTATION
‘2 GUM ROAD, ST, ALBANS
VICTORIA 3021




LETTER: Automotive Dwell clarified

With reference to the articles on Dwell
Meters in the Dec 1971 EEB there appears to be
a lack of understanding as to what dwell 4n a
distributor system means. I hope that this can
put a little more light on the subject.

Dwell is the period of the spark cycle
when the points are closed, and is approxi-
mately 60% of the full cycle spark to spark,
on normal distributors. On such systems it
varies in time with engine RPM, for example
for a 6 cyl. engine with a cam angle of 60 deq,

R,P_M, Spark Cycle Dwell Time

1000 20 m,sec,. 12 m.sec,
2500 8 4.8
5000 4 2.4

Now, the time taken for the average ig-
nition coil to saturate, to produce an opti-
mum spark is 5 msec. So it will be seen that,
from the example, a 6 cylinder system in good
order will have a loss of spark intensity
above 2500 RPM. This is due to the fact that
with increasing speed the coil has less time
tc saturate, as the dwell time decreases.

This condition is, by the laws ¢f time and
motion, 25% worse for an 8 cylinder, and 50%
better for a 4 cylinder engine than the ex-
ample shown. Which is one gcod reason to
favour 4 cylinder engines and/or Dwell Extenders.

-- L, Chaplin, Tanawha, Qid.

((In the abovementioned article, my reference
was to Capacitative Discharge Ignitions,

which are so much superior to the conventiocnal
system, even when the latter has a dwell ex-
tender. The subject of Dwell is of little
importance in C.D., which requires vexy short
condenser charge periocds. -—- RAJR))
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LETTER: CD Ign for Motorcycles

I have noted in that illustrious opposi-
tion magazine, Electronics Australia many
enquiries on the subject of Capacitor Dis-
charge Ignition for twin-cylinder motorcycles,

These use separate points and separate
coils. Therein lies the problem: how does one
build a CDI system for same without going to
the cost of building two separate systems?

I have been thinking on these lines for
some time (as I have a "sickle" to put CDI on)
but have encountered problems with stray firing
pulses -- i,e.,, one trigger circuit sets off
both coils,or the wrong one. A commercial unit
will cost in the vicinity of $80-$100!!2? Maybe
if you could include a suggestion of this in
your columns, it could start the ball rolling,
and maybe some reader will come up with a sug-
gestion? Up to the present, CDI is mainly on
cars, but I myself know of many interested in
CDI for motorbikes,

Congrats on your attention-getter in the
April 1972 EEB, front page. I also agree on

the comments on "Yankee Beer"; dishwater would
probably taste better! The Yanks should try

(LETTERS ON AUTOMOTIVE TOPICS)
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good ole Aussie brew -- they don't know what
they're missing.

—-- Richard Wilson (VK2ZVX), Milthorpe NSW

((E,A. may indeed have opposition, but its not
us! In addition to its usual interesting news
about new developments, that magazine is again
featuring quite a number of interesting elec-
tronic circuits of all kinds. It is instruc-
tive to see how the two Giants are shaping up.
Your comment on Yankee brew may have some
point, but alas it is difficult to convince
them of it., Good beer requires getting used-
to... We have quite a nice revised recipe
that Jim Coote has sent (from England, of
course), but to keep peace in the EEB family
I'll have to save it for next April's issue--Ed.))
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LETTER: On Autometive Matters

I agree entirely with Rod Reynolds on his
comments concerning the Dwell Meter {(Dec, 1971)
The value of a dwell meter with CDI is only to
check wear and tear in the distributor. An
automotive servicing oscilloscope would pick
this up more readily -- at a price. The vac-
uum gauge certainly has merit. .

Talking of automotive servicing oscillos-
copes, has anyone really thought what sort of
frequency response is required in the vertical
channel? The pulse repetition frequency varies
from about 5cps to 500 cps, depending on num-
ber of cylinders, speed, and 2- vs 4-cycle.
Allowing for transients, the required res-
ponse shouldn't be more than, say 10kHz!

I have been interested in fuel consump-
tion meters (EEB Feb 1972, D, Brown) for many
years. Unfortunately, few cars now have elec-
tric fuel pumps, from which triggering pulses
can be obtained, It is not necessary to in-
clude the pulses from the speedo if the en-
gine tachometer is used as the other input to
the MPG meter -- as long as a different scale
is used for each gear in use,

From memory, the electric fuel pumps only
operate every second or so, which would mean -
that the pulse inputs from pump and ignition
system would have to be averaged over a few
seconds to prevent violent fluctuations in the
readout meter. I should be very interested if
someone could work out how to meter the fuel .
electronically (and simply).

-- Rodney Champness, VK3UG, Warragul, Vic.

((For metering the fuel flow, why not one of
those gadgets which turn around as the fuel
flows past it, as was used in olden cars, and
in olden petrol pump meters? But for all this
I wonder whether it is worth it to make a
running measurement of MPG? The vac, gauge
tells you most of what you want to know in
actual running conditions, and the adjustment
of the fuel jets does the rest. We have a
very very nice article coming up on the

latter subject, by Peter Ward and Rod Reynolds
-- if I can extract it from Rod. He has been
exchanging correspondence with Peter about it
for over a year, and its about time... -- RLG))




THE RECIPROCATING DETECTOR —-~ A New
Development in Communications Technology.

-- by. R, S. Badessa . £&
(Damon Corporation, W1) o' o &0
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~-- Part II: A Practical System o &N
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Summary of Part I (June 1972 EEB) *

The Reciprocating Detector (RD) gen-
erates a synchronous reference from a
. carrierless double sideband signal (DSSC)
by reversing the signal polarity in syn-
chronism with the polarity reversals of the
original modulation.

The process is made automatic by a form
of regenerative feedback in which the gener-
ated reference is used to control the mlarity
reversals. This results in a synchronous
band about one third the passband of the
narrow band filter. The synchronous band-
width does not depend on signal level, but
for carrierless signals it does depend on
the correlation between upper and lower
sidebands. Signals with only partial cor-
relation have a narrower synchronous range,
and signals having no correlation, or having
only one sideband are detected non-syn-
chronously.

In no case (including the case of all
random noise) does the generated reference
have significant phase jitter. Its ampli-
tude is a filtered version of the signal
envelope and fluctuates at rates up to about
250 Hz. Part II will consider further the
effect of these fluctuations and present
some RD design guidelines.

The RD Reference Level

The output of a synchronous detector
(or of a product detector) is independent of
reference level provided the level is high
enough to handle the largest signal excur-
sion. In the RD the reference level is pro-
portional to average signal level so that it
is never necessary to operate with a large
surplus of reference,

This has advantages. First, it mini-
mises the problem of preventing a strong
reference from being picked up by low-
level circuitry. Secondly it results in
impulse noise rejection, even on SSB where
the action of the SSB filter tends to stretch
out impulses and make them difficult to
distinguish from signal peaks,

Impulse Noise Rejection (fig. 7)

‘Impulse noise rection here results from
the inertia of the RD's narrow band filter,
a characteristic that brevents an abrupt in-
crease of signal level from resulting in an
immediate increase of reference level. This
lag between demand and supply has negligible
effect on waveforms of the type normally en-
countered in speech communication, but an
impulse is unable to muster the necessary
large db increase of reference in such a
short time, so it gets clipped.

The RD here acts as a rate-of-change
limiter. The amount of impulse remaining
after the clipping is a function of the gain
of the regenerative loop. A high gain gives
an abundance of reference and results in
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poor impulse rejection. But an insufficient
loop gain causes compression of signal

peaks and may cause voices to sound "tinny". .
(If the reference is almost sufficient for
the ‘signal, outright clipping of peaks

does not occur because the current gain of
Q1 and Q2 of fig. 2 (Part I, June EEB)tends
to increase with the drive from Q3)

The best gain is the one for which a
moderate amount of compression occurs, since
this guarantees impulse rejection without
being so drastic as to have a noticeable
effect on voice quality. If neither im-
pulse noise nor stray pickup is a problem,
there is no disadvantage in using a large
amount of regenerative gain, since syn-
chronous operation is not affected.

A Practical Design (fig. 3) (overleaf)

In fig. 3 is an RD consisting of a
basic unit, a differential amplifier, and a
narrow band filter., The filter is inten-
ded for operation at 500 kHz, but if opera-
tion at 50 kHz is desired the filter shown
in fig. 4 can be substituted.

The two diodes D] and D2 are always
forward biased and were introduced to off-
set the loss of regenerative gain at low
signal levels resulting from reduced cur-
rent gain in Q3 and Q4. Ideally Q5 would
be biased to cutoff so that application of
the signal gives a half-wave rectified
collector current. In practice the curvature
of the characteristic of Q5 in this region
makes it desirable to have a slight biasing
current flowing when no signal is present.
This current prevents the reference from
disappearing completely in the absence of
signal, but the reference so produced is
small compared to the level generated in
normal operation. The operating point of
Q5 is stabilised with temperature by means
of transistor Q6 and diode D3.

A FEW PRACTICAL SUGGESTIONS:

1) Choice of Transistors and Diodes
in the Basic Unit.

The basic unit is designed to pemmit
a variety of silicon transistors and sili-
con diodes. The type 2N3415 transistor
and type 1N252 diode were used in most of
the experimental units. ((E4d. Note: Tran-
sistor equivalents are Motorola type
MPS6515, Philips BCl08 or BC1l09 etc,
Fairchild 2N3565 or 2N3566 etc)) ((The
OA200 etc is equivalent to 1N252)) °

2) Rejection of the Common Mode Audio

The audio output of the RD is obtained
from the difference of the voltages appear-
ing at pins 2 and 9 of the basic unit.
These voltages contain a strong common mode
component that must not be permitted to
overload the differential amplifier used
for obtaining this difference. Excessive

amplifier gain would cause distortiqn when
the input signal to the basic unit is at
the maximum permissible level of 3 volts
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peak. The amplifier of fig. 3a is recom-
mended. Note that the gain of the two
inputs of the operational amplifier has
been equalised with respect to ground.

3) Measurement of the Biasing Current

For good dynamic range, transistor Q5
should draw some current (e.g. 250 pA) in
the absence of signal. This no-signal
current can be measured by noting the d.c,
voltage appearing across the series com-
bination of R9 and R10 of the basic unit
with the signal from the i.f. disconnected.

This voltage should be about 0.1 to 0.2 volt.

Too lew a biasing current will cause
distortion or even complete silence at low
drive levels. Too high a biasing current
will not cause distortion, but can cause
loss of impulse noise immunity and syn-
chronous bandwidth. -

4) Specifications for the Narrow
Band Filter

The narrow band filter, like the audio
amplifier, is driven differentially, but
its output is single ended. A convenient
way to drive its input is by means of a
coupling loop connected between pins 4 and
7 of the basic unit., If the filter is
desired with a sufficiently low insertion
loss, a loop gain of at least 3 can be ob-
tained using no amplification other than
that of the basic unit ITself. To pre-

vent excessive loading of the basic

c N
si—% [

* -
Q0| /4T No.34™ 92T No. 34

Core s M“"OMQTA'! Tq_q._'s- ] temil’]als Of

unit, the input impedance of the fil-
ter should be about 360 or more.
The filter bandwidth at the 3 db
points should not exceed 500 Hz.

When the filter is connected to a
signal generator as shown in fig. 5,
the ratio eg/eg should be at least
3.5 . Here egq is the voltage at the

%he generator, and eg
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- 6v FIG, 3b: RD INTERCONNECTIONS
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R1: Not less than 360Q; adjust to control gain.

Ci: 0.1 pF. ’

T : Primary = 5t No. 32; Intermediate = 109t No. 31.
Secondary = 43t No, 32; Core, Ferroxcube Number
1811CA250 3B7 (or Aust. powdered core equivalent)

Cp: 3600 pF.

360n
NARROW- >
GEN, FILTER .D_L..).
FIG, 5: FILTER TEST ' SK&

is the output voltage of the filter
under no-load conditions. When a
33K load is connected across terminals C
and D, the voltage eg should not drop by
more than a factor of two.

5) The Sense of the Feedback

The RD is a regenerative device.
Consequently the sense of the feedback may .
have to be reversed if it fails to develop
reference. This can be done by inter-=

changing the connections from the basic
unit to the filter input.

6) The Regenerative gain

Too high a gain can cause the RD to
lose a significant amount of its impulse
noise immunity, particularly on SSB., Too
low a gain can cause distortion,

A convenient measure of gain is the
amount of reference present at the reference
monitoring point of the basic unit when a
known c.w. input signal is applied. This
test should be done with the signal source
detuned well off the centre frequency of the




narrow band filter and with a signal level

which is large, but safely below the maximum

allowable. A signal level of 1.5 V peak is
satisfactory.

For this case the reference level re-
quired to achieve good impulse performance
on SSB is about 1 V peak., For DSB or DSSC
a level as high as 2 V peak will still give
good impulse rejection, but you may want to
experiment a bit with this. The gain can
be adjusted by controlling the attenuation

at the input of the narrow band filter, pro-

vided it can be done without unbalancing
the drive. Usually the resistor R} at the
filter input can be chosen to provide what-
ever gain is required.

7) The Dynamic Range of the Input

The input signal level to the RD should
not be so low that the reference level ob-
tained with signal is not much greater than
the level obtained in its absence. The
maximum permissible signal level to the
basic unit is 3 V peak. The average sig-
nal level should utilise a major portion of
this available dynamic range.

8) The Balance of the Basic Unit

Rejection of impulse noise requires
that in the absence of reference, very lit-
tle differential output is available from
the basic unit. This requires balance.

Balance can be checked by grounding
Pin 3 of the basic unit ‘while the RD is
operating normally. This kills the re-
ference and should reduce the audio output
by at least 20 db. Note that a minor un-
balance in the basic unit can be compensa-
ted for by trimming one of the 91 K resis-
tors in the differential audio amplifier.

If you decide to build an RD, I hope
that you plan to install an easily acces-
sible switch so that you can make rapid
comparisons with other detectors. The
switch should have provision for disabling
the reference oscillator normally used
with the receiver product detector to pre-
vent stray pickup from entering the RD.

T T T S A e L . 4 i e . v G e . S . . . . T . S v e e S oo S

Ed, Note: Figs. 6 and 7, below, have been
added, as traced from a reproduction of
the IEEE reference mentioned in Part I.
I hope all the bits and pieces are there!

Rx: AM DETECTOR

Rx: RECIPROCATING DET.

MWW

FIG, 67 (ABOVE): AM SIGNAL
DURING A CARRIER-FADE,

Rx: PRODUCT
DETECTOR

— W

Rx: RECcIPRoC.
DETEcCTOR

FIG, 7; (RIGHT): SSB SIGNAL
WITH IMPULSE INTERFERENCE,

EEB/ Augtober 1972 -75«

L'AFFAIRE EOLE -~ a French Goof (Ballsup)
~- QSP "Zero Beat" Mag., U,S.A.
-~ QSPP ARNS "Bulletin"/K@NL

Very few classic "goofs" in the scientific
world seem to receive coverage in the scien-
tific journals, but the fantastic French fi-
asco of September 11, 1971 was happily covered
in the October 1971 issue of Science.

Seems the French have this weather satel-
lite EOLE, in orbit about 500 miles above the
earth., EGLE's job is to relay weather data
from more than 100 weather balbons, which have
been launced from points in Argentina,

On commands from the satellite, the bal-
loons transmit a whole blast of data back to
EOLE where it is stored, then relayed to the
Bretigny centre near Paris.

To eliminate useless data from balloons
which stray outside the area being studied,
French engineers equipped the gasbags with
explosive charges which EOLE could detonate on
command -- singly, or all at once.

You guessed it! On the 346th orbit, French
personnel (Murphy?) inadvertently sent up the
"general destruct" command instead of the "in-
terrogate" command. Seventy two expensive
sophisticated weather balllooons augured into
the South Atlantic.

We understand "procedural changes" have
been initiated at mission control.

(ARNS Ed. Note: We note in the daily papers that
the system used for (air raid) warning in the
U.S5. has now been discontinued since a fellow
by the name of Murphy got ahold of the wrong
tape and directed the radio stations of the
U.S. to sound a general warning. The system
has been discontinued.)

ITS TOO HOT IN THE SAHARA

"The nuclear weapons will be tested as far as
possible from France because they are too dan-
gerous., There is too much shipping and too
many people around France; the Pacific area
will be better for the tests".

-- The Consul-General of France,
Melbourne, 13th June 1972.

({I understand that recently the French have
been most upset because some European coun-
tries have been wanting to bury radioactive
waste from their atomic piles. The French are
worried lest said waste leak into France; I
wonder where the French dqump their own radio-
active stuff -- in the Pacific, perhaps? --RLG))

THE CAGE ANTENNA STILL LIVES!'
((From: Collector/Emitter, April 1972)) °

Those who think the cage antenna died a na-
tural death before 1930 should read about an
antenna used by the Army for testing the im-
munity of equipment to the electromagnetic
surge produced by an explosion of an atomic
bomb. This little trinket is a thousand feet
long, 65 feet high, and is a multi-wire cage
30 feet in diameter, tapering to a point at
each end. The taper is on the last 100 feet.
To simulate the effect of an atomic explosion
the Army slaps this antenna with 7,000,000
volts from a huge capacitor! Katy, bar the
door!
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The Usefulness of Hybrids

A NEW LOOK AT OLD I.F, AMPLIFIERS:;

Transmogrifying an 0ld Radio

I recently became the proud owner of .
an old Mantel-style radio. Being built
in the '50s before obsoclescence became the
watchword ((185022 -- RLG)), it is quite
well-designed, particularly the mechanics
and will doubtless provide the basis for
an excellent radio.

Instead of just stripping it down and
rebuilding it, I decided to learn a little
along the way, and replace things a bit
at a time, trying to improve (or evan
match!) the original performance. The
results so far have been rather interes-
ting.

The Audio Amplifiers

Naturally, the A F, amps went first,
to be replaced by standard transistor
versions with lowish power output. That
doesn't bear ccmment except that it gave
me an amp or so of heater current to run
everything from, and blew the filter
capacitors up from the lack of HT load.
When things returned to normal, and I
coaxed the wife out from under the bed,
I started on the I.F. Amp after taking a
look at the Converter.

The Converter

The original circuit was fairly
standard: a converter valve, one I.F, amp
and two audio valves. Under Melbourne
conditions on the Medium Wave band, there

3+ -+ - =
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-- C. Pitcher (VK3)

transformer, it was improved some., This
was probably due to reduction of the
AGC (Automatic Gain Control) voltage,
since the gain was reduced.. So I went
looking for a better AGC system. The
"hybrid" method was tried, with a tran-
sistor in the source lead. Lie magic
the cross-modulation dropped to nothing.
This was lesson No. one.

Still pottering around, I next
tried the cascode circuit, with an FET
and a transistor, and reverse AGC to the
base of the transistor ((If you need
background for this kind of thing, take
a look at the excellent summary of
theory in the front pages of the RCA
Transistor Manual -- RLG)). This was
better than the FET alone, but cross-
modulation was still there on strong sta-
tions (i.e., high AGC voltage). The
hybrid method again provided a solution;
see fig. 2.

At this stage I was able to dispense
with the neutralisation (thus saving one
capacitor!), but more important was that
the gain was higher (as evidenced by
improved performance with weak stations)
and the selectivity noticeably improved
(viz., less highs in the audio). I pre-
sume this was due to reduced loading on
the second I.F. Xfr, and -

r) of course)

was just barely evidence of cross-mod. at a
the top end. Replacing the original E
aerial coil with a ferrite affair cured %
that, so presumably the converter was at ~
fault. So much for the converter. %
FET-ising the I.F., with good AGC a
My first attack on the rest was to A
wire in an FET in place of the original £ — é >
pentode I.F. Stage; see fig. 1. After °F & a o
adjusting the neutralisation the gain SUng '
appeared to be much the same as before, 395 2
but the crossmodulation made most sta- “ﬁ"§=“
tions unreadable. By detuning the input QTE§§ E é
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probably due to imperfect neutralisation
beforehand. To prove or disprove this, I
interspersed a buffer between the I.F. XFR
and detector. It didn't prove much, al-
though the selectivity may have sharpened
slightly, so feel free to draw any con- '
clusions you wish!

A Useful Rearrangement

The final step was to take the AGC
transistor from the emitter of the FET,
and place it in parallel with the other
transistor; see fig. 3. There was no
noticeable improvement in anything. In
this case, however, the transistor could
conceivably be replaced by a diode, and
it was possible by adjusting RV;, to set
the AGC delay rather nicely.

So there it is, I think I have im-
proved the original; one day I will mea-
sure it and find out. But at least I have
removed any nagging doubts about the su-
periority of valves over transistors. To
my mind, anyway, it is not the device so
much as the way it is used. But it is
true that the transistorised A.F. stages
did allow a more efficient use of power,

— -

Editor's Note

I have a M/S about a somewhat similar
conversion I made to an old farm radio,
but Chris's is probably better. But the
fallout from it resulted in our set of
articles in 1970 about the proper design
of complementary-symmetry a.f. output
stages, because my initial power output
attempt was with Fairchild's 3W design --
the one using no bias between the transis-
tors. It sounded terrible, and some
liaison with a friend here and in Victoria
yielded the improved designs of 1970 *-235ee

In a previous radio, the transis- Zozerel
torisation of the a.f. output stage was
vitally necessary, because without it the
power transformer ran stinking-hot; en-
quiry to the (American) manufacturer re-
vealed that (after the doubletalk) that
was supposed to be the operating tempera-
ture of the transformer!. Presumably, com-
plete with the smell of burning insulation.

Chris had considerably better results
than I with the i.f., but one useful thing
I found was that an untuned r.f. stage
could be added to good advantage. An FET
with 10K in the drain and a few K in the
source worked fine. I used 100K in the
gate; Rod said this introduced noise, but
lowering the value of that resistance only
reduced signal level without improving any
thing., With the r.f. stage, quite a lot
less aerial was necessary.

In this particular case, however, the
farmer was plagued by fierce mains noise,
and the r.f, amp allowed the use of a
home-made ferrite-coil antenna. This
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performed every bit as well as a long
wire (Melbourne stations at night, no
difficulty), but featured a greatly im-
proved rejection of the mains hash.
That's a thought to keep in mind in
noisy locations, Rod says its no good
for short wave, because its mainly af-
fected by ground wave transmission -- but
those Melbourne stations must have a long
ground wave.

P £.0.0.0.0,0.010.0,0.0/0.0.0.0.0.0000.000¢
THE HUMAN SIDE OF TVI

-- by Al Fischer, W7UV

((Reprinted, in part from the Bulletin of the
Amateur Radio News Service, May 1972))

... I have no TVI, but I get into the phono
hi-fi sets of most of my neighbours. So far,
all the neighbours are nice, but they won't be
nice forever. Now, this is a problem as old as
amateur radio itself.

Some amateurs ignore the neighbours, some
buy parts and install same on the hi-fi, still
others simply tell the neighbours to call their
service man, BUT WHAT WOULD YOU DO? The
answer to my problem is the prime number one
factor governing public relations images crea-
ted by amateur radio (in the absence of an
emergency) with the general public. The
WRONG answer to the problem destroys years of
good public relations efforts, and the great-
est mistake any amateur can make, public re-
lations-wise, is to use the incorrect approach.

We have been told NEVER to touch a neigh-
bour's installation ourselves. We have been told
NEVER to take an arbitrary approach with a
neighbour or to ignore him. On the other
hand, it takes the diplomacy of a professional
(which few of us are) to convince the neigh-
bours that it is a fault of their own hi-fi
installation.

The neighbour only understands that all was
peachy keen until THAT amateur moved into the
neighboutood, and so why should he hire a
serviceman to bypass the speaker leads and
the AC line on his Japanese solid state Hi-
Fi?

If any of you have an answer that yours-
truly has not heard of nor read after 43 years
on the air (and I have not heard all theans-
wers or know them), well, let me hear from you
and I guarantee the editor will print them in
the next Bulletin.

EEB Ed Note: The Amateur Radio News Service

is an association of editors of radio publica-
tions of all kinds. They and their interesting
Bulletin aim to help other editors improve the
quality of their publications, We have re-
ceived a considerable amount of help, advice,
and useful ideas from them., If you are in-
volved with any kind of publishing activity,
you will undoubtedly be interested in the ARNS,
Enquiries may be sent to the Secretary: Rose
Ellen Bills, WA2FGS, 17 Craig Place, Pennsville
New Jersey 08070, U,S.A.
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TRANSCEIVER RECIPROCITY AND RECEIVER COMPLEXITY ¥
A SQUARETABLE

((Being a Discussion between Winston Henry (VK
7WH) and Leo Gunther (VK7RG) with asides from
Richard Ferris (VK7ZDF). ))

Phasing-Exciters

W: I'm building that neat improved version of
the Tucker-Tin SSB phasing exc1ter which ap-
peared in the August 1971 Break-In* ((The ori-
ginal, rather simpler version of this was re-
produced some years ago in EEB (valves, 1968;
transistors, 1969))). I'll follow it by a
transistor linear ampllfler with perhaps some
15 W PEP output.//*Followup 10/71 5/72. Sommary

nNTeeh Topics”, Rad. Comm -, :Tvly 972, P45 _

L: why not use valves in the flnal? Simpler,
less worry about nasty parasitics, transients,
neutralisation, etc?

W: No, I want this to be portable as necessary.
L: Carrying the battery in a Back Pack?

W: Well, I can use a reasonable dry battery,
and simply not modulate so heavily.

L: Why not just put the exciter on the air?
W: Its only milliwatts.

L: All right, but say you take 2 W from your
final, thats only two S-units better than

100 mW, for ten times the power drain.
W: Well -- its only peak power.

R: Peak power or not, its still a stupid ar-

gument. Why not use only 10 mW? After all,
it will "only" be 2 S-units down from 100 mW...
L: Arguments by themselves are never stupid!

A couple of S-units may not be major, but
double that might be significant.

I admit, however, that I am simplifying
the picture. For a home-installation where
power is no object, 100 W are 3 S—-units
"better" than 1 W, and valves do the job easier
and cheaper than transistors. On the other
hand there exist the "QRPP" enthusiasts who
maintain that "power is no substitute for skill"
and who delight in achieving 1000 or even a
million miles per watt. It all depends what
you wish to make out of amateur radio.

For Winston's portable system, however,
performance must be balanced against weight
and size, It takes rather more batteries to
deliver 100 mA than 10 mA, and obviously a 1A
load is not as portable as either.

Empirically, some 100 mW will give quite
a lot of coverage if it feeds a reasonable an-
tenna. If the antenna has to be carried on
the back, that figure might go up to 2 W so
that those two S-units aremt lost. If, say,
the average level of your signals received at
the other end is about S6 (or say, "10db above

S9" in modern language), you might be willing
to reduce power 20-fold to bring it down to
S4, but below that you would get into dif-
ficulties unless you were operating CWw.

Thus it resolves down to the amount of
batteries you are willing to carry/afford, to
antenna efficiency, to the band used, and
perhaps to your diligence with low power!

With Direct Conversion Receiver
L: what about the receiver?

W: I thought I might use a Direct Conversion
receiver. Its simple, and I could use the
same oscillator for BFO as I have in the ex-
citer (with a bit of conversion).

With Good Audio Selectivity

L: Ummm, perhaps. But of course you'll want
to use an audio filter with a good bandpass
shape factor, as we've been discussing in the
EEB articles. The Chebyschev response one in
the 1971 ARRL requires only 4 88mH toroids.

W: Well, all right.

yes,

And Phasing-Detection

L: And then theres the problem of audio im-
age -- nasty if QRM is heavy within a few kc*
of your signal.

W: but that can be phased out,

L: Just so, and in fact we're talking about
that in the EEB (if it ever gets published):
I'll show you the relevant books on the two-
phase system, or "Signal Slicer" (EEB, 1969,
p. 100).

W: Very interesting: No reason why I couldn't
use the same components for the receiver
phasing detector, as for the transmitter pha-
ser, is there?

L: That's right. In the transmitter, audio
is stripped from a sideband by opposite-
phasing, and transmitted as a signal. In the
receiver the signal is detected and turned in-
to audio stripped of a sideband. Just the
same process.

Not only does this eliminate half the QRM
in your bandpass, it also increases S/N ratio
of a SSB signal by 3db (every bit helps, Dick)
It also allows painless reception of DSB, and
even AM by the exalted-carrier principle. Re-
ceiving both sidebands of AM on a product
detector is awkward because of the need for
the L.O. to be in phase with the received
carrier. That this can be done at all im-
plies only that the Local Oscillator is being
locked by "pulling" from the received signal.
This is in fact done deliberately in Ref. 33
of our current series of articles.

Yes, can't it?

Phasing for both Tx and Rx

W: It sounds like a good idea, and from these
valve circuits you're showing me the "Signal
Slicer" doesn't look too complicated. No
reason at all why the same circuit can't be
used from the exciter, run backwards.

L: Yes, but you can't really do that liter-
ally. "The inputs and outputs would have to be
switched around and that could be awkward. In
addition, the requirements for linearity of the
receiving product mixer would be rather more
stringent than for the transmitting one be-
cause of the greater dynamic range needed.
This might suggest the use of a couple of
Dual Gate MOSFETS for the mixers (replacing the
diodes of fig. 11 in my State of Art article)
You could use the same L.0. and r.f. and a.f.
phase shift networks as for the Tx, but you'd
either have to switch to a different audio amp
or switch input and output of the Tx one. I
shouldn't advise the latter, because of the
high a.f. gain needed. High a.f. gain can be

£§<,3 , J-U"?Z(—?

*In conversation I refuse to use hertzeses!




attained

W: All right, but those phase-shift networks
are tricky, and it would be well worth swit-
ching them from Tx to Rx. And the same oscil-
lator stability can be achieved on Rx as for
Tx -- and that is important.

easily enough nowadays with an IC.

L: Ah so, but remember that that oscillator
should have a clean sine wave output, or you
may be receiving 7Mc Peoples Radio on top of
80M signals (or 20M California KW's on 40M).

And an R, F, Stage

W: Why not merely add another tuned circuit
at the r.f. input?

L: It increases the complexity of ganging the
tuning. And in addition it is really quite a
lot more effective if you pop an FET between
the tuned circuits, And you could improve
results even further by using an r.f. Q-Mult.
or controlled R.F. Stage regeneration (harder).

W: More r.f. selectivity would also help to
reduce crossmodulation from adjacent strong
signals, as long as r.f. gain is kept low.

L: True, but that r.f. stage will also in-
troduce a little noise, and even more if re—
generation or Q-multiplication is added.

R: Regeneration may increase -noise, but it
also increases signal: The SNR is not affected
unless you operate very close to oscillation.

W: In any event, a good FET introduces low
noise. And it allows good AGC control —-
otherwise how would you get AGC on a Direct
Conversion receiver?

L: -Audio AGC.

W: But that won't keep strong signals out of
the mixer.

And a Linear Mixer

L: Use a linear mixer, like a beam-deflection
valve, 7360 or similar.

W: This setup can't use valves, so I'll have
to use the best available semicon mixer.

L: Then use Hot-carrier Diodes, though they
have the disadvantage that they require ba-
lancing transformers for a doubly-balanced
configuration, if you're to get the lowest
amount of harmonics and feedthrough.

W: The DG MOSFETs might be simpler, and if
r.f. gain is kept very low as Dick suggests,
the mixer should be able to take the normal
range of signals on the bands.

And a Buffer

L: A further refinement could be to add a
buffer stage between oscillator and mixers.
W: Why?

L: To reduce the effect of "pulling" on the
L.O0. by incoming carriers.

W: But the only signals will be sidebands,
no carriers,

L: No, a sideband is just a carrier whose
frequency and amplitude are varying at a cer-
tain rate. You can have pulling of a L.O. by
A strong adjacent-signal sideband, with the
consequence that the L.O. frequency is modula-
ted by the audio < the QRM. You can imagine
what this does to the desired signal!
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R: That's what I said.

L: Yes, certainly, where do you think I get
all tbese bright ideas?

W: Perhaps the buffer might be useful, we'll
think about it. Simpler first to try it with-
out the buffer and see what happens. After all
isolation ought to be pretty good between the
gates of a Dual Gate MOSFET.

And a Good Audio

L: Perhaps., Try it and see -- and let us
know the results. I might add only that you
will need to be very cautious about avoiding
internal transistor noise and external audio
pickup, because of the very high a.f. gain
needed. You can take care of the circuitry by
using an I.C. for the audio amplifier, but
G3VA (in "Technical Topics")has suggested that
superior results might be achieved by using
discrete amplifier stages having bandpass
filtering on each stage. This can also do
wonders for the shape factor of the audio re-
sponse, 1f intelligently designed.

W: The result of all this should be a pretty
good receiver.

So_what happened to the Simplicity?

L: 1Indeed, but what has happened to all that
"simplicity" the Direct Conversion Receiver is
supposed to have? For comparable performance
you need comparable complexity. Simple D-C
simply has the advantage that you get somewhat
better performance for the same number of
components than you would obtain, say, from a
good Regenerative Detector (and on CW they
could be comparable!).

W: But D-C would appear to have the advantage
that the (audio) selectivity is placed very
early in the receiver, right after the one and
only detector.

In a Superhet the maximum selectivity is
obtained only at the end of the i.f. strip, so
allowing the possibility of i.f. overload
within the r.f. passband. Pat Hawker has quite
a lot to say about this in Amateur Radio Techn.

Back to the Superhet?

L: All right, but its not fair to compare the
two circuits unless you do so under comparable
conditions! In the D-C, the pre-selectivity
gain is kept low, and highly linear mixing is
used, As Pat Hawker mentions, you get the same
results when r.f. and i.f. gain is kept low

in a superhet using similarly linear first
mixer(s). See also the fine discussion on this
subject by Peter Martin in early 1971 issues of
Radio Communication ("Plagiarise and Hybridise")

W: In a superhet you have the problem of r.f.
images (and 2nd harmonic images). If you use
double (triple, even!) conversion to avoid ima-
ges you invite a lot of "birdies" from the har-
monics of all of those oscillators.’

L: Modern technique is returning to single-
conversion, with lots of selectivity (from
mechanical or crystal lattice filters) at high
i.f., and right after the first mixer. This
avoids both the images and the birdies, and
also avoids i.f. overload. Additionally, up-

conversion (converting to i.f. higher than the
signal) (see Am. Rad, Techn. for interesting
application via varactor diodes) renders oscil-




~80- ( SQUARETARBLE) EEB/ Augtober 1972

lator harmonics harmless.

The picture is completed by low noise low
gain r.f. stages, and mixers biased for good
compromise between sensitivity and linearity
(See QST for Jan and Feb 1972). Thus, Super-~
heterodynes having good performance are be-
coming simpler (and better), while good Direct
Conversion is getting more complicated.

Murphy wins.

A Direct Conversion set is simply a super-
het with zero i.f,: I.f. amplification is re-
placed by a.f. amplification. It is "better"
only if it is easier to achieve high gain and
-low noise in a.f. stages than at i.f.

It isn't.
But Direct Conversion is still better -- sometimes
W: You've presented a pretty convincing argu-

‘ment for the superheterodyne, but' you‘ve over-
locked something: A simple D-C will give quite
satisfactory performance, and we have seen
this in Ron Brown's (VK7ZRO) neat little unit.
‘A’simple superhet will give terrible results
because of r.f. images, though I'll admit that
it is worthwhile to use good selectivity filters
for either. .

' A simple. D-C is not troubled by r.f. ima-
ges (the L.O. freq same as signal freg), and
for the sake of simplicity it would be worth a
little trouble to build a L.0O. with low second
harmonic content. '

L: I suppose so, say a push-pull oscillator,
. 0r an ordinary Vackar or Seiler with some de-
generation; the latter are reported to have
"amazing stability" as well. A typical good,
low harmonic Seiler Osc appeared in the Jan
1972 Ham Radio.

~W: The main point is that I want only a
simple set for my mobile operation, one which
is compact and easily portable -- and reason—
ably easy to build.

The D-C fits this requiement better
than the superhet, and I'm willing to accept a
few limitations on performance. On the other
hand I see no reason why I shouldn't be able
to use the phasing components of the Tx on
the Rx, and for only a little extra complexity
add the "two-phase" detector. It will slice
the bandpass in half, and thats impressive.
With that one refinement it is certainly going
to perform as well as most superhets, and
better than many.

L: But surely not better than a superhet
also endowed with a "signal slicer"?

W: Perhaps not, but that addition makes the
already complicated superhet even more in-
volved. With the D-C without an R. F. Stage
I can still get good results if I have a
linear mixer. Superhets without R.F. Stages
are useless for serious work. And to get
good results from R.F. Stages you have to go
to a lot of trouble, as Blakeslee shows in
the Feb 1972 QST.

Under dire conditions of strong signal
QRM I could still pop in a switched r.f.
attenuator. One of the big advantages of the
D-C system is this flexibility: the basic re-
ceiver is good, and complex ones are even
better -- with a wide choice of refinements.
The superhet has to carry a lot of baggage
merely to work.

R: Tt seems to me that Winston wins this
argument on the basis of simplicity. A D-C
can be more effective when simple thana
superhet for the sole reason that the i.f. of
the former is zero, so if there is no serious
QRM within the audio passband, there is no ]
problem of images even without an r.f. stage.

If there is serious "audio image" the use
of the Tx phasing network on the Rx will phase
it out, as he suggests. This results in
reasonably high performance for a portable
mobile system,

L: Why should the question of portability be
so relevant here? Surely a couple of small
i.f. transformers hardly impose a crushing
burden? :

R: One of Winston's requirements was that it

"be easy to build". If it gets too compli-
cated that requirement is not filled -- and é
better a simpler set that gets built than....

L: All right. You build into a system the
degree of complexity consistent with your re-
quirements for performance, and with your
ambition. Life always involves ‘“tradeoffs",
and the argument here is quite analogous to
the one about power levels, at the beginning
of this article. But let us be disabused of
the notion that by use of some magic design we
can get "something for nothing".

W: A bird in the hand is worth two in the
oscillator. .. ’

XXXXXXXXXXXXXXXXXXXX

IELL THIS TO YOUR XYL ((VHF News Bull, 5/71))

"Wireless World" for March 1914 reports
that "The demand for female domestics, both in
Australia and New Zealand, appears to be im-—
perious and practically unlimited. In some
cases, before a ship carrying women migrants
sights the land a large number of its passengers
have been engaged by wireless telegraphy."”

The writer concludes with this punch-line
which is worth quoting out-of-context:

"To the colonial housewife wireless is, there-
fore, a boon which she probably never contem-
plated.”

ote

"It seems to me that our mail service may well
be headed for extinction. As the rates go up
and the deliveries go down, something else is
bound to take its place. Of course I feel that
the post office could easily be automated if
they had the inclination. By standardizing on
an envelope size and authorizing a simple ad-
dressing machine which could be read by a
computer ((directly)), they could get most of
the mail in shape so it could be sorted and

handled entirely by machine. A special low
stage rat uld force all co rcial users

and prudent private rsons to use the n
service. ((EEB emphasis))

"The addressing machines could vary from a
$5 Dymo type contraption, to regular type-
writers. I'll bet they could turn them out to

sell for $2..." (etc etc in same vein)
-- Editorial, 73 Magazine, October 1968,
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THE PARTS AVAILABILITY CRISIS
-- R.L. Gunther (Editor)

—-—— Part III

We have recently received a Catalogue from
"HAL Communications Corp" and from "Babylon
Electronic Equipment Company", also mentioned
on p. 35 of the April EEB. ]

HAL offers sewwral kits of special in-
terest to RTTY enthusiasts, and both of
these typical "basement electronics" firms
offer a wide range of components of all kinds,
from ICs to transistors and small components.
Both solicit customers in the USA and abroad.
Both are typical of several other firms
abroad, as advertised in the various magazines.

A, G, Adams' assertion here last month
certainly seems to be justified that the parts
are available if one looks abroad. Yet there
is a consistent complaint to the contrary.

We read about it in the Yank magazines, and
it is sent to us in personal correspondence.
We reprint a typical one herewith, from the
USA, and some contrasting information from
the U ,K.:

(From a Prominent Amateur))

"With the demise of ... there has been
an abrupt end to high-level electronics kit
building and experimentation in the USA,

It doesn't sell advertising..."

"*...The IC-makers, the transistor manu-
facturers and electronic component distribu-
tors are making it more and more difficult for
the experimenter to tinker around the shop. As
you probably know, old reliable --- has been
taken over by ---, and the industrial elec-
tronics division has dropped several important
manufacturers (or probably more likely the
manufacturers, notably --- have dropped them).
Nevertheless, it is getting very difficult to
buy parts to do any construction. This has
resulted in a whole new batch of basement el-
ectronics distributors like HAL Devices and
Semiconductor Circuit Specialists, Babylon
Electronics, etc. They take care of many of
the special parts, but what happens when the
average experimenter wants to buy a —--- IC,
--~ SSB/CW/FM i.f. strip IC, or some other bit
of exotic hardware? He's up the proverbial
creek without a paddle!/.."

"Darn few beginners build their own
equipment, in the USA at least. And how many
hams build their own receivers or transceivers?
Many build linear amplifiers but only a very
few build receivers, exciters, transceivers,
etc. And with the explosion of Japanese 2-
meter FM gear, the interest in building VHF
equipment approaches zero. It is a sad
spectacle. To make matters worse, even if you
wish to build something, it is nearly impos-
sible to purchase parts, More and more dis-
tributors are only handling industrial accounts,
as over-counter sales are time-consuming and

hams are a pain in the neck anyway. ---, one
of the greatest outfits in the world for mail
order, has been taken over by --- and is going

out of the mail order biz... I may be over-
pessimistic, but amateur radio in the USA is
going through a profound revolution. Between
the influx of appliance operators and the flood
of cheap Japanese gear -- aided by the general
inability to obtain components -- I see that
the home builder of electronic gear will be as
extinct as the home builder of automobiles or
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fridges or TVs. If you want to build (you
eccentric, you!), why just order from your -
Friently -~-- Kit Catalog."

He

From a recent QST Editorial

'You fellows aren't amateurs any more,'
the comment went. 'An amateur is supposed to
be primarily an experimenter, to build his own
equipment, to try out new circuits, to develop
ideas. You did this years ago, but no longer.
All you do is lay out a few hundred dollars and
buy station equipment entirely commercially made.
When something goes wrong, you even send the
unit back to the manufacturer for repair! You
are not amateurs; you are just communicators.
We can't afford frequencies for such activi-
ties. "™
-- A deligate to a frequency conference
((See also EEB Oct 1971 p. 85 upper left))

((I am tempted to quote from O, P. Ferrell's
Editorial in the Feb 1971 Popular Electronics,
but by a coincidence Mr. Ferrell is no longer
editor of that august journal, and I'd better
not... -~ RLG))

U.K,
From R, F, Stevens, G2BVN:

"I have discussed the availability of
components with several of our members who are
in the professional field but unfortunately
none of them would commit themselves on paper
on the question.

"Those to whom I have spoken all agree
that at the present time the supply of com-
ponents in the United Kingdom does not present
any problems. One of the factors affecting
the position has been the entry into the mar-
ket of large distributors who hold consider-
able stocks from all the main manufacturers.
Not only are they prepared to supply in large
numbers but will also supply in small quanti-
ties for development and prototype purposes.

"I gather, however, that the position has
not always been as satisfactory as at the
bresent time, and up to as recently as a year
ago there were considerable hold-ups in pro-
duction due to the delay in the supply of
compe.iients. I understand that this applied
particularly to certain types of capacitor."

From G. V. Haylock, G2DHV; and from G2BVN:
((We have received from G2BVN, extracts from
"Electronics Weekly" ("The Technical and
Business Newspaper of Electronics and Com-
munications"”, Dorset House, Stamford St.,
London SEl 9LU, England), and from G2DHV an
entire issue of that newspaper. It contains
news about the electronics industry (of the
sort one might read in the financial pages of
The Australian), together with adverts for
equipment and components, and a precious
section marked "Prices and Deliveries", a
"single source of information showing prices
and delivery times for a cross-section of
commonly-used (components)" of various types.

- G2BVN wrote:

"There has been considerable concern here
at the lack of available supplies to back
up manufacturers' promises. As a result of

the debate Electronics Weekly now publish
a series of availability charts "
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From'"Radio Communication® (RSGB)

((This magazine regularly announces various
items under the "Catalogue Received" listing,
and in the editorial "QTC News". Thus, to
take a couple of items from my files, in the
Dec 71 issue, it was the "Home Radio Cata-
logue”; "The purchase of components... is an
ever increasing problem. Manufacturers are
unwilling to sell in small quantities where
the overheads are said to be uneconomic,., To
try and overcome some of the problems, Home
Radio has formed a buying group with other
component dealers..." etc, with numerous ad-
vantages (240 London Road, Mitcham, Surrey
CR4 3HD, England).

((In the August 1972 Rad, Comm. the Catalogue
was that of Electroplan Ltd (PO Box 19,
Orchard Road, Royston, Herts SG8 5HH, England)
supplying various accessories,

((I would note, however, that in marked con-
trast to the American radio amateur magazines
(where the Parts Availability Crisis is said

to be worse), out of 35 advertisements in the
August 1972 Radio Communication, 23 were for
commercial-amateur equipment, & were for
modules, and 6 were for components, with a
slight amount of overlap in some instances--Ed))

AUSTRALASIA

From an Australian correspondent

"Even here parts have begun to bhecome
scarce, though rather more in lines of mer-
chandise handled by Australian outlets of the
big American firms. Still, from the whinging
overseas it looks as if parts are still more
abundant here than over there. Why don't you
suggest to your overseas readers that they
import their parts from Australian suppliers?"

From _an advertisement

"Fed up with temperamental home brew gear?
Then now is your chance to clean up the shack
and join the DX hunts" ((by buying a good
commercial transceiver)).

NOW BACK TO RLG

This is a strange picture? Parts are available
parts are not available, advertisements show

an abundance (see the pages of Wireless World)
while manufacturers are said to have difficul-
ty supplying, the situation has improved com-
pared to a year ago but retailers are being
forced into cooperatives to survive...?

What is the truth? Is there any point in
importing components from a scarce market over-
seas to a reasonably abundant market here? And
the market in New Zealand seems to be about as
well supplied as in Australia, to judge from
adverts I see in Break-In and in Electronics and
Communications -- and from a lovely "Directory
of N.Z. Electronics" kindly sent to us by the
publishers of the latter-mentioned magazine.

Will the present availability of parts
here dry up soon in reflection of overseas
trends?

It appears that the guestion is not that
simple., One reason for the apparently better

situation here may be the greater resourceful-
ness of Australasian experimenters in adapting

components available; this seems evident by
comparison with the American experience as des-
cribed by Doug De Maw in the July 1972 QST
("The Ailing Emporium"), and Yankee affluence
may have affected the British as well,

Additionally, Rod has pointed out to me
that there are still distributors here who are
small enough to be willing to handle merchan-
dise on the limited scale we require, whereas
De Maw points out (in the QST article) that

"It is ironical that we live in a time when
state-of-art components abound, yet they are
earmarked for the high-quantity commercial
buyer..."

A further problem exists seemingly in an
opposite direction, the large variety in type
numbers of components having similar or iden-
tical components; this has been summarised by 4
Jim Fisk in his Editorial of Feb. 1972 (in Ham
Radio) . Again, however, our experience is more
favourable in this regard, since on one hand
we have a smaller range of material available,
and on the other Australasian experimenters
use common sense in adapting available material
to recommended material; otherwise how could
they make sense of the overseas literature?

Lastly and not at all leastly, some new
information just available has altered the
Australian,and indeed world, position in these
matters -~ affecting not only components but
the electronics industry in general. In the
past week or so (early October) that Industry
has been in an obvious and agonising state of
flux, These developments will be considered
by some of us in the next EEB.

Indeed, I have had to rewrite much of this
page just before going to Camera, because a
detailed analysis of the Parts Availability
situation by Rod Reynolds here will need to be
rewritten, and I don't want to delay publica-
tion on that account. By the time the next
issue appears, matters should have stabilised
somewhat, and a more accurate prognosis of
the parts-availability situation will be
feasible. '

QUOTES (Perhaps relevant to matters on p. 75 ...)

"Sir John Masterman is a distinguished author

and historian, former Provost of Worcester Col- L4
lege, Oxford, and Vice Chancellor of that Uni-
versity. He was wartime deputy chief of MIS5 —-
academics, it seems, were found to be eminently
suitable for the work." -- Newspaper report re-
viewing the author of "The Double-Cross System ¢
of the War 1939 - 1945"

"A laser beam is being developed with ‘'death-
ray' potential. A strange technology indeed,
where the defence against such a weapon would
be a polished mirror 'reflecting the laser

ray back where it started -- with devastating
results'.,.. But research is going ahead at a
‘healthy rate', and scientists are confident
that the main difficulties will be overcome....
"But the scientists in New Mexico —-- and their
Soviet counterparts at Novosibirsk in Siberia -
must all be hoping that the 'death ray' will
never be turned against anything more deadly
than the pile of oil drums in the foothills of
the Munzano Mountains." -- paraphrased somewhat
from a newspaper report, 25/3/72.
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MODULATED LIGHT COMMUNICATION -- Part III

—-- Further Experiments (c.f. EEB, August
1968 and February 1970) --

BY: K, BURLINSON, VK6ZEA

*

Over a period of three years a system
of light modulation has been evolved which
enabled one-way communication over a dis-
tance of 3.5 miles. The development of
the system, a description of the final
system and some suggestions for further
development are outlined here.

The author regrets that he is unable
to supply circuit details, as an inter-
state transfer has prevented access to the
equipment for the past few years.*

The experiments were conducted in
conjunction with R. Averay (VKS5ZGE), whose
assistance was invaluable.

Choice of Light Sources

Our initial experiments with modula-
ted light communication were aimed at the
development of a system capable of being
used for communication between the resi-
dences of the author and his colleague.
As the project continued we decided in-
stead to continue our experiments merely
to see how great a distance we could co-
ver.

Because of our limited budget we
immediately ruled out such comparatively
expensive light sources as lasers, junc-
tion lasers and other semiconductor
sources. (It may be noted, however, that
prices of these have since dropped dras-
tically, and could merit evaluation.)

Similarly, expensive semiconductor
detectors were also excluded; we were
able to acquire a photomultiplier very
cheaply, and this was used in later
experiments,

Our -initial experiments were there-
fore made using an incandescent lamp and
a8 vacuum photodiode detector. These pre-
liminary experiments did not give good
results, due mEinly to restrictions imposed
by the thermal inertia of the light
source. During these experiments we
found that fluorescent room lights crea-
ted serious interference because their
light output varied with the instantan-
eous a.c. mains voltage. We decided, then
to try to use a fluorescent tube light
course, which we hoped would overcome
thermal inertia problems.

* It should be noted, however, that the
considerable detail supplied here should
enable any serious constructor to dupli-
cate a similar or better unit, when
nominal circuits books are available to
provide conventional circuit blocks. --Ed.
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Our hopes here were confirmed by
experiment and we also found that modu-
lation depth and frequency response were
considerably improved. A further benefit
was that the spectral output of the
fluorescent tube better matched the spec-
tral sensitivity curve of our 929 vacuum
phototube, giving a more efficient sys-
tem.

No further experiments were made with
incandescent light sources, which are at
a great disadvantage compared to gas
type light sources in the important sub-
ject areas of modulation percentage and
frequency response,.

The Fluorescent Light Source

A description of our equipment using
a fluorescent tube light source was pre-
sented in EEB in August 1968. The fluor,
tube usedwas an B-watt unit, primarily
because physically-larger tubes posed even
greater problems in designing a reflec-
tor. The tube was mounted in a parabolic
polished aluminium reflector which was
made by bending a flat sheet of aluminium
around parabolic wooden end-pieces. The
unit is reproduced here in fig. 1, be-
cause the original article is now out of
print,

”

3, .

A:¢hn BEND POLISHED
Fluve, 2 nd - ALUMINIUM SHEET

piece AROUND THE TIMBER

ENDPIECES AND
SCREW IT DOWN.

IG.L : Pave bolic Reflector

(Veotce coil oo
~800
OuTput 2N e oo @Fi\qmenra 4
v ~ 3t vetlee - coil noT vsad.
low Xfr vIed
’uf ARE as sTep-
o— Amp. :Ps_va— Fluvo.
Tube
FiG. 2:
FLUORESCENT
3afov TUBE DRIVE
HT CIRCUIT

[ Meg,

0.0 Output to conventiona)

AF Amplifier
(Pref. low noise --RLG)
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The tube was driven by a lO-watt
valve power amplifier via a step-up tran-
sbrmer from the voice-coil output; see
fig. 2.
trgnsformer with the 3.5Q winding connec-
ted to the 3.5Q voice coil output of the
amplifier was found to be as good as any.
The fluro. was biased such that maximum
negative modulation peaks almost extin-
guished it. The bias required was approx
50 volts at 50mA d.c. and was derived
from the amplifier HT via a variable
series resistance, as shown in fig. 2.

Experiments using this transmitter
were generally restricted by the need for
a mains supply for the transmitter (al-
though we later obtained some genemotors
and ran the equipment from a car batt.).

The Receiver System and Photomultiplier

Our receiver at this stage consis-
ted of either a vacuum phototube and
valve amplifier (fig. 3) or an OCP71
phototransistor and transistor amplifier.
Our maximum distance covered was about
500 ft, using the transistorised recei-

ver, the main limitation being excessive
- receiver hiss caused by the OCP71. The
valve receiver was not used for distances
exceeding 60 ft because of power supply
problems. ‘

We then modified our receiver to
accept the photomultiplier, Our first
attempts to use the photomultiplier de-
tector resulted in covering a distance of
over 3000 ft, without modifying the trans-
mitter, This sixfold improvement in per-
formance was limited only by very severe
interference problems caused by an in-
adequately filtered 1000 V supply to the
photomultiplier. It was obvious, however
that the photomultiplier was a much more
sensitive detector. The only other light
sensitive device known to us which claims
similar sensitivity to photomultipliers is
the photoFET, but we have not used one in
our experiments,®

The decision to use a prhotomultiplier
detector imposed further limitations on
our transmitter light soucre. As the
type 931A photomultiplier has maximum
sensitivity at 4000Angstroms, we were com—

*The photoFET has a higher dark current,
and probably more noise. It has high

amplification, but the PMI' can work at a
much lower signal level. For interested

parties, Siliconix makes photoFETs P-102
and P-236 through 238, available from

Jacoby Mitchell Co. in Sydney (tell them
we sent you). -- E4d.

A 600Q to 3.5Q line-speakeY ’

mitted to using light sources which em-
itted efficiently in the blue to. near
ultra-violet range; incandescent lights
were, therefore, useless. This is the
reason we chose to use blue to near UV
light rather than infrared as have all
other current experiments we know of.

A Redesign

Our next step involved complete re-
design of the system. This arose from a
desire to improve upon the fluorescent
tube light source used up to this stage.
The main disadvantages of the fluroes-
cent are:-

1) Difficulty in making the transmitter

. portable because of the need for high

audio power drive and high bias voltage
for the fluoro.

2) Very hard to drive, as it is essen-
tially a constant voltage device. Modu-
lation percentages were low.

3) Poor approximation to a point light
source, and hence reflectors were very
inefficient.

. The new light source chosen was a

24 V mercury vapour lamp of approximately
S-watts output. The arc of this lamp is
a sphere of less than 3/8" diameter, and
lends itself to the use of more efficient
reflectors than could be used with the
fluoro. Because it operated on 24 V it
was convenient for portable equipment.

Pulse-width Modulation

We also decided to change from or-
dinary intensity modulation, where light
intensity is proportional to the modula-
ting voltage, to pulse modulation. The
following advantages were envisioned:-

1) Very simple drive circuits using rela-
tively low power transistors in switching
mode circuits,

2) High modulation percentage, as the
light did not have to be biased to
extinction,

3) Driving circuitry need not emply ac-
curate matching to the load impedance of
the light.

4) Possibility of using digital tech-
niques in the receiver to achieve high
signal to noise ratio. A weak signal could
be reformed before being detected and

hence interference would be reduced con-
siderably, if not eliminated.

The modulation method chosen was
thus pulse-width modulation, as it re-—
quired the lowest bandwidth of the pulse
systems (excepting pulse amplitude modu-
lation -- but this was no improvement
over ordinary intensity modulation), and
would be easiest to decode.
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For our system, when no modulation is
applied the lamp is driven by a 10kHz
Square wave. Wen modulation is present
the pulse duration during each cycle is
dependent upon the modulation voltage
present; see fig. 4

Increasing positive voltages result
in larger on-times of the light, while
increasing negative voltages result in
shorter on-times.

The receiver was redesigned to accomo-
date the change in modulation mode, and a
new d.c./d.c. converter to power the
photomultiplier was built, incorporating
adequate filtering to eliminate converter
whistle from the receiver.

A substantial amount of work was in-
volved in these modifications which took
nearly a year, but experiments with this
system proved that the effort was justi-
fied by the considerable increase in dis-
tance covered, this being 3.5 miles, with
a signal report of 5 by 8 ((viz, per- '
fectly readable, and quite strong at that
distance)). o -

Generation of the Modulated Pulse

As mentioned previously, this tech-
nique involves the variation of pulse
duration according to the modulating vol-
tage at some particular instant. This
can be done easily by mixing a sawtooth
waveform with the modulation, and then
using a Schmitt trigger to generate the
output; see fig. 6. Waveforms are shown in
fig. 4.

It should be noted that the sawtooth
amplitude (peak to peak) should just ex-
ceed the maximum (peak to peak) ampti-

tude of the modulation signal. The trig-
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ger level of the Schmitt trigger should
then be set above the maximum positive (or

negative -- depending on whether yow use .

a positive or negative-going sawtooth)
level of the modulation, but at less than
the sum of the maximum positive (or neg.)
sawtooth level and maximum negative (or
pos.) modulation level. Do not ignore
the signs when adding!

Under these conditions a trailing
edge will occur in the pulse-modulated
output each time a trailing edge occurs
in the sawtooth waveform and in the ab-
sence of modulation the Schmitt trigger
output will be a symmetrical square wave
-- see fig. 7.

Theoretically one could use a tri-
angular waveform rather than a sawtooth
to generate the sum waveform fed to the
trigger. The only difference resulting
in the output would be that both the
leading and trailing edges of the pulses
will shift depending on the modulation
voltage.

We chose to use a sawtooth, as the
occurrence of a trailing edge in the
pulse train output at regular intervals
(depending on the sawtooth frequency) is
expected to be advantageous in future
decoding methods.

In common with other methods using
sampling techniques to encode analogue
information, the sampling frequency should
be greater than twice (and preferably
three times) the maximum modulation fre-
quency. Consequently the sawtooth fre-
quency(which determines the sampling
frequency) should be a minimum of 10kHz
for most speech systems.

Transmitter Requirements

Having chosen to use a small mercury
vapour light source it was necessary to
ensure that its frequency response was
high enough for pulse-width modulation to
be used. Tests revealed that the light
output from the lamp varied approximately
- 50% from the maximum peak output at
20kHz, reducing to - 1% at 50kHz; fig. 5.

It was decided to use a sawtooth
frequency of 10kHz which would enable us
to modulate with audio frequencies up to
a theoretical maximum of S5kHz. Calcula-
tions show that for a modulation percen-
tage of 50%*, the minimum frequency
transmitted is 6.7kHz and the maximum is
20kHz . ’

* I.e., the difference between the minimum
and maximum-on times of the output pulse
is 50% of the duration of one cycle of the
sawtooth waveform. -- KB

To transmit a square pulse of 20kHz,
the frequency response of the transmitter
should extend to 60 or 100kHz., Conse-
quently the output from the light (whose
frequency response is not this good) is
not a good square wave. The waveform of
the output from the light is shown in
fig. 5.

This poor response of the lamp was
useful in that all we had to do to de-
tect the signal in the receiver was to
put in a low-pass filter to remove the
10kHz components of the signal. In other
respects the signal was effectively an
ordinary intensity modulated light beam.

Transmitter Circuitry ¢

A block diagram of the trasmitter
circuitry is shown in fig. 6. Although,
as mentioned previously, it is not pre-
sently possible to present the circuit
in detail, circuit elements can be
fabricated from standard designs avail-
able in any good design or circuits book.

The transmitter was constructed in
two units, one containing the low power
stages, the other containig the lamp,
built-in reflector and the darlington
pair drive transistors. A sheet of pers-
pex ("lucite") was attached to the front
of this unit to protect the reflector
when not in use, but was removed during
transmission. The whole transmitter
operated from two 12V car batteries.

The astable multivibrator generates
a highly asymmetrical output which con-
sists of a short-duration pulse at a re-
petition frequency of 10kHz; fig. 7.
This is fed to a circuit where the pulse
is used to trigger the discharge of a
capacitor otherwise connected in a cons-
tant current charging circuit. The saw-
tooth obtained did not have a very fast
decay time, and was not very linear, but
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neither of these characteristics are
critical., Any sawtooth generator circuit
could be used in place of ours.

The modulation (from a microphone) is
fed into a 2-stage audio amplifier. A
volume control is necessary to allow v
setting the modulation at the proper
level for triggering. No form of dynamic
compression of clipping was used, either
of which would enable more efficient mo-
dulation.

The modulation and the sawtooth are
fed into a mixer, the output of which is
amplifier prior to being applied to the
Schmitt trigger. This amplification
stage should have a frequency response
extending to approximately 50kHz or so.

The triggering level of the Schmitt
trigger was adjustable to enable setting
at the correct level. It should be set,
with the aid of a CRO, to give a symmetri-
cal square wave when no modulation is
applied. The modulation level is thus set
so that the previously mentioned condi-
tions are satisfied.

The pulse-width modulated signal ob-
tained from the Schmitt trigger is d.c.
coupled to the darlington-pair output
transistors. The switching transistor in
series with the lamp is rated to with-
stand the maximum current and voltage, but
because it is always either in cut-off or
saturation (provided it is driven by
fast rise and decay time pulses) the
dissipation is minimal. A comparatively
small heat sink can thus be used.

The Lamp

- The lamp was operated according to
the application notes supplied with it as
far as the series resistors were concer-
ned; I believe the lamp is made by MAZDA,
A press-on, release-off switch was used
in the filament circuit to warm up the
lamp for starting. A bypass switch in
parallel with the series transistor was
used to allow d.c. operation of the lamp
when the modulation was disconnected and
for starting.

It was found that connecting both
ends of the filament together during ope-
ration of the lamp resulted in a smaller,
more uniform arc. This function was
wired onto the filament switch so that
when it was released the filament ends
were connected together. By operating
the lamp in an inverted position a bri-
ghter and more stable arc resulted. The
lamp was therefore mounted in an inverted
position on a fixed mounting in front of
an adjustable 8" diameter polished alu-
minium reflector. The lamp was set at
the focal point of the reflector; fig.8.
The reflector was not of optical grade,
and was merely spun and polished by a
metal spinner with a die normally used
for making frypan lids. As such it was
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quite cheap ($1.50), and a similar re-
flector was used in the receiver.

The Receiver

It was necessary to match the output
impedance of the photomultiplier to the
input impedance of the transistor ampli-
fier and also to include a low pass filter
to remove the 10kHz component of the sig-
nal. Aside from these considerations the
receiver was an ordinary high gain audio
frequency amplifier.

Considerable time was spent in de-
veloping a 12V to 1000V d.c./d.c. con-
verter to supply the photomultiplier.The
1000V output was made free of all ripple
so that it did not cause receier inter-
ference. This was done by extensive fil-
tering and careful layout.

The receiver was built in three sec-
tions:

1) The d.c./d.c. converter.
2) Photomultiplier and resistive divider.
3) Audio amplifier.

It operated from two car batteries.

The output from the photomultiplier
is capacitatively couple to a BCl08 impe-
dance matching stage with an input impe-
dance of approx 1M and output impedance
of approx 10K, This matched the phto-
multiplier impedance to the transitor
audio amplifier.

The audio amplifier should be of high
gain and use low noise transistors for
minimum background hiss. The gain in our
amplifier was limited by instability. It
1s necessary to arrange the construction
in a way such that feedback between the
input and output of each stage is minimi-
zed by keeping the input circuits remote
from the output circuits. Judicious use of
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decoupling and shielding between stages
will also improve amplifier stability.

Our output stage used two 0C72's
driving a loudspeaker, however the ampli-
fier can be simplified by using a head-

phone if desired. *

A low-pass filter with an attenuation
of 6db per octave above 3kc was inserted
in a medium level signal line (after the
low level input stages) to remove com-
ponents of the 10kHz sawtooth waveform
from the signal. This filter used a
small ferrite core inductor available
from disposals sources ((lots of ferrite
and much else is also available through
the Wireless Institute, to members.--Ed.))

The D,C-D,C, Converter (for photomultiplier)
The major effort in receiver cons-

truction was expended on building a ripple

free d.c./d.c. converter to operate the

photomultiplier. This gave an output of
approx. 950V at approx. 5 mA for an input
of 12V,

For our experimental work it was not
considered satisfactory merely to operate
the d.c./d.c. converter at a frequency
outside the passband of our receiver. The
final design is shown in fig. 9.

Both of the transformers used in this
unit were home-wound on disposals type
ferrite cores. The judicious filtering
employed enabled us to reduce the ripple
level below the hiss level of the audio
amplifier, and no converter whistle can
be heard in the speaker during operation,
even with the photomultiplier completely
shielded from all light.

Although the complete converter was
built on one chasses 6" wide, 14" long and
2" deep, all the components of the second
stage filtering are in a separate shielded
enclosure (Shielded only by aluminium,
Magnetic shielding was not necessary as
the oscillator transformers and the sec-
ond stage inductor were at opposite ends
of the chassis,).

The high value electrolytics were
made up by arranging low-vooltage units
in series, If this done with can-type
electrolytics, remember that the cans

of some of the capacitors may be at a
high voltage, and should be very well in-
sulated both from the chassis and from
stray fingers.

Matched 220K resistors are placed
in parallel with the capacitors to equa-
lize the potentials across the capacitors
of each series string. If this is not
done the total voltage will not divide
evenly between all the capacitors unless
they all have the same leakage currents
(which is unlikely). The presence of an

excessively leaky capacitor in the string
may then cause the voltage across other

the various radio handbooks.
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capacitors to exceed their ratings. It
is advisable to check the capacitors be-

fore use.

hqualizing resistors are also re-
quired across the diodes, or at least the
older (non-avalanche) type which we used,
for similar reasons.

The filter capacitors used in the
second stage filter were high quality
paper types and hence no equalizing resis-
tors were required.

It is important to ensure that the
output from any one section is not near
its input, as ripple may be induced in
the output wiring. The output plug from
the unit should be remote from and shiel-
ded from the oscillator section,

RAJR NOTE:

I question certain aspects of Mr,
Burlinson's d.c. converter design. For
one thing, it would be desirable to use
1000WV capacitors available in these days
either new for not-impossible prices, or
oil-filled from disposals sources. This
would reduce the nuisance of series-
parallel connection, and above-all, of
equalising resistors. The latter can
draw quite a lot of power at 1000V, and
that is power taken from the input bat-
tery.

Furthermore, if the oscillator
frequency is low, the 15H iron core choke
is pointless, since its reactance will be
negligible compared to the load resistance.
If, on the other hand, the oscillator
frequency is high (as appears to be the
case here) the many microfarads in the
first section filter appears to be far
more than necessary for effective filter-
ing. Conventional designs use only a few
pF for photomultiplier supply filtering,
and for extra capability 1OpF should be
ample, That this order of capacitance
can be achieved easily (e.g. two 5uF ones
either side of the choke -~ if indeed the
latter does any good), and makes the
non-equalised capacitor system more prac-
tical, as mentioned above. The ferrite
core inductor probably is a quite good
idea, because of the large amount of r.f.
hash these supplies can generate. .

We have added to the 12V line two
capacitors, for r.f. and transient filter-
ing purposes, and an R, F. Choke as well
(if any other equipment is to operate from
the same battery), wound with a number of
turns of No. 12 enamelled wire. The 500
pF electrolytic will probably ensure a-
gainst transients, but if difficulty is
encountered (e.g. shorted transistors!)
it could be worth considering the use of
protective zener diodes as described in
RLG sug-
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gested a 0.0005uF across the EHT winding,
the design suggested (cautiously) in
Stoner's Transistor Radio Handbook (E/E),
but this is of doubtful utility; aTlthough’
it would tend to protect against tran-
sients, it would reduce oscillator switch-
ing efficiency. Now bacr ro Borlinsem:

The Photomultiplier and Optics

The converter was connected to the
photomultiplier by a 10-ft length of
heavily insulated wire. In use the con-
verter was placed as far from the recei-
ver box as possible, generally on the
other side of the car. A separate bat-
tery was used to supply the converter.
It should not be supplied from the car's
battery lest the car body radiate con-
verter whistle!l

The photomultiplier was mounted at
the focal point of an 8" spherical re-
flector fixed at the end of a 4-ft long
8-1/4" internal-diameter PVC pipe, which
served to reduce the amount of stray
light reaching the photomultiplier; see
fig. 10.

The photomultiplier was fixed to
the pipe and the reflector made adjust-
able so that the focal point could be
shifted onto the photocathode. The whole
pipe was mounted in a frame which allowed
aiming of the unit at the transmitter,
Lock-screws were incorporated to hold
the unit steady after it has been correct-
ly aimed. Ordinary shielded wire connec-
ted the photomultiplier to the receiver.

A 1000V isolation capacitor was put
in the photomultiplier in lieu of very
high quality coaxial cable; most shielded
cables won't like having 1000V between
their conductors. The circuit of the
photomultiplier wiring is shown in fig. 11

Receiver‘Lgyout

The receiver was constructed on ma-
trix board and completely enclosed inside
a 6" x 6" x 12" aluminium box. The spea-

We found that the Adelaide branch were
willing to grant us an experimental
licence on condition that they were
allowed to inspect the equipment to
make sure it would cause no interfer-
ence with other radio transmissions,

((Ed Note: In Februamy 1970 (p. 50 ) we

pointed out that our enquiry into the
Wireless Telegraphy Act shows that the
PMG has an Absolute Monopoly on any
electromagnetic energy communication
whatsoever, and that the provisions of
the Act are sufficiently vague to pro-
vide control over all communications
whatsoever. This obviously includes
torch lights and crystal sets, and
appears to include loud-hailers, car
headlamps, and shouted instructions
when these messages pass across com-
mon boundaries, and certainly when

they cause interference with other ’
(licensed?) modes of communication.))
Operation

In operation we found that incan-
descent street lights caused negligible
interference (to us), but that all va-
rieties of gas-filled lamps (fluores-
cent = mercury), Xenon, Sodium, Mer-
cury Vapour, etc -- caused very serious
interference. For these experiments we
therefore located a barren stretch of
country road about 30 miles from Adel.

We found that we could not aim the
receiver towards Adelaide, even though
the city was obscured by hills, as the
haze and smog over the city scattered
enough artificial light to cause
serious interference”™.(overleaf footnote)

In view of the Editor's comment
above, it seems reasonable that we ought
to have considered reporting the Elec-
tricity Trust of S.A. for breach of the
Wireless Telegraphy Act by operating un-
licensed street lights, modulated with a
100 Hz subcarrier, and without announcing
the callsigns of the equipment origina-
ting the carriers at the regular in- -
tervals required by the PMG.

ker should be placed in a separate enclosure to

minimise instability,
to the ground rail of the amplifier.

verter will be a problem,
Earthing the box is conveniently done by

connecting it to a one-to two-foot length of 3/8"
- steel rod (as used for concrete reinforcement)

i This may be
watered often, to improve the earthing ((and even

which is hammered into the ground.

better with some rock salt? —- Ed.))
WARNING

According to the PMG Radio Branch, operation
of this and other modulated light systems con-
stitutes a breach of the Wireless Telegraphy Act
unless the equipment and operators are licensed.

The box should be connected
During use
the box should also be earthed to a metal stake.
If this is not done, whistle from the d.c. con-
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Our equipment was designed to be por-
table so that we could operate in areas of
no interference. Both the transmitter and
receiver operated from a multitude of car
batteries. We also carried a transistor-
ised CRO with us, for testing in the field,,
which operated on 2 more car batteries
((viz, a battery-operated field. Hi. --Ed.))

After the author obtained his AOLCP
we converted some ex-taxi transceivers to
the 144Mc amateur band for 2-way communi-
cation during our experiments. These also
ran on car betteries; it will be remem-
bered that we only set up one way communi-
cation using modulated light.

Along with various lighting arrange-
ments and 6V car batteries for the sol-
dering irons, we carried a total of 13 car
batteries -- hence the need for 2 cars!

—-- although this could be reduced to 3 or
4 if necessary. We did not use either of
the cars' batteries lest we accidentally
flattened them. The car batteries were
all obtained from a friendly local garage,
where we purchased his trade-in batteries
at scrap value of approx. $2 each. Most
batteries were found to be satisfactory
for our fairly light loads. ome, in-
deed, were better than the batteries in
our own cars -- and we soon remedied
that! At the completion of our experi-
ments we sold the batteries to a scrap
merchant. As the value of scrap bat-
teries had risen in this period we actu-
ally made a pofit.

Our experiments were generally con-
ducted along straight stretches of road
late at night (often until 4AM). Set-
ting up the transmitter was fairly simple
and took about 10 minutes. Setting up
the receiver generally took 15-20 min.
(including tea break and watering the
earth connection). The 2-way radio link
was an invaluable aid, especially over
the longer distances.

Our normal procedure was to commence
with the receiver and transmitter about

* E4d. Note: I can't imagine a better
place to insert the following filler:

Quotes without comment

"Adelaide yesterday became the first city in
Australia to issue an air pollution potential
alert, covering the metropolitan area" (7/7/71)

"In Los Angeles they have started to abolish
classes in Physical Education, because the air
is becoming too dangerous for children to
breathe deeply. Yet adults there will tell
you that 'its good to see the stuff you
breathe' and that yellow should be the normal
colour of air in a 'Great' city." -~ Paul
Ehrlich, ABC Radio, 1971.

$0.0.0.0.00.0.0.0.60000000000800¢0.¢
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1/2 mile apart and then move the receiver
at intervals down the road if the equipment
workeq satisfactorily.

The transmitter was aimed by having
the receiver operator issue instructions
over the radio link to the transmitter
operator while observing the light in-
tensity by eye.

NB: IT IS ADVISABLE TO WEAR DARK GLASSES
(GLASS, not plastic) WHEN LOOKING AT UV
LIGHT SOURCES !\ ! ! !

The receiver was aimed merely by
adjusting for maximum audible receiver
volume. Considering the low optical
quality of the reflectors used, no greater
aiming accuracy was considered necessary.

Special Notes

1) The photomultiplier should never be
aimed at bright lights, the sun or moon,
as saturation will occur. Repeated sa-
turation of the photomultiplier will
cause deterioration cof its performance.
When not in use, place the photomulti-
plier in a light-tight container.

2) For transmission distances < 1/2 mile
or so it is generally necessary to off-
aim the receiver so that the transmitter
does not drive the photomultiplier into
saturation,

3) We found it necessxy to operate only
at night time because of our crude opti-
cal equipment, as daylight caused the
photomultiplier to saturate.

4) It is also necessary to keep well
away from all but incandescent street
lights. :

5) Operate on moonless or overcase nights
only. For some strange reason moonlight
causes severe hiss. Even on moonless
nights there is a considerable amount of
hiss from the sky. This hiss level was
several times the hiss level of our re-
ceiver,

Determination of the receiver noise was
made by covering the light entrance of
the photomultiplier pipe assembly, while
all systems were turned on and operating
at normal listening level.

6) Beware of haze and smog in the trans-
mission path. They will reduce consid-
derably the maximum transmission distance.

7) Put helper springs in your car when
you carry your 13 car batteries, or else
rent a truck!!

Ed, Note: There's another page of "Future
Possibilities"; look for it next month,
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-- by Rod A, Reynolds (RLG Translation)

: My general impression of the book is
similar to that of RLG as described last monthy
There seems now to be a sensible reorganisation
of the whole presentation. Although some of
this may well be the final impact of cumulative
changes I feel that there has been a qualita-
tive change from the practice of years past.

For one thing, the advertising section
at the rear of the book has gone completely!
It has been replaced by more pages of text.
My initial comment about the 1971 volume (EEB
Apr 1971) does indeed apply to the 1972 one,
whatever my later reservations may have been
about the 1971: ARRL have expanded theory and
reduced superfluous matter, And, much to their
credit they have reduced greatly the duplica-
tion of superfluous high power transmitters:
these were replaced by some good transistor-
ised material,

The order of chapters has been chanced
about, and transmitters and P/S come early
.rather than later in the book. I'm not sure
that this is an improvement for the Tx, but
it certainly is for the P/S. Semiconductors
have, for the most part, been incorporated
throughout the text, and the section "Semi-
conductor Devices contains some updating, e.qg.
ICs.

Needless to say, some improvements are
possible. One could mourn the demise of the
section "Testing Unknown Rectifiers" which
appeared in some earlier editions; there is
still a large number of disposals diodes which
merit such testing!

It is a pity that there is no "Integra-
ted Circuits" section in their "Semiconductor
Characteristics" chapter; the material pre-
sented in the text is not nearly adequate in
this regard. For amateurs who (like us) do
not necessarily have specific ICs at hand, or
for others who might wish to make substitu—
tions, it would be most desirable to know
which pins served what function.

On p. 520 there is an oscilloscope
circuit for monitoring modulation. For the
Tube they specify: "“V1 - Electrostatic—
deflection cathode-ray tube, 2- to S5-inch.
Base connections and heater ratings vary with
type chosen.” But there isn't a single CRO
tube listed, either base diagrams or charac-
teristics in the "Vacuum Tubes and Semicon-
ductors" characteristics chapter. It is
well worth keeping older editions of the
Handbook.

Finally, one must note the quality of
the paper which has deteriorated steadily
for several years, and which is now an aged
newsprint yellow. Surely it would be pos-~
sible to improve this paper whiteness a bit
-- and charge another 50c? But the non-
glare (matte) finish should be retained; it
is most worthwhile. .

Overall, ARRL are obviously making con-
sidered progress with this 49th Edition, and
we have every hope that they will produce a
really first class Handbook for their anni-
versary 50th one, when the remaining redun-
dancies will have been eliminated, and their
crisp prose will be presented on reasonably
clean-looking paper. '
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WHERE ANGLES TREAD: a squaretable, of sorts.....
PART

I:
The ARRL Handbook; A Rebuttal, by D. A, Blakes-

lee, WIKLK., EEB, Feb 1972, p. 19.
PART II:
RLG to DAB, 28 Feb 1972:
Dear Sir,

Your comments of February l4th regarding

our review of the 1971 edition of the ARRL Hand-
book are noted, and are being referred to the Re-
viewer for comment and publication,

I may, however, note that your comment in
respect to the review of the Radio Handbook by Orr
was uncalled for, and I do not intend to print it
in the form submitted. That book was examined in
meticulous detail by a communication engineer and *
by a radiophysicist -- both radio amateurs close-
ly concerned by the future of amateur radio tech-
nology -- and every effort was made to provide
constructive comment which might be of value in
maintaining the standard of that fine Handbook, o

These matters have been communicated in some
detail to the Author, only a small portion of
which appeared in our review.

Our Solicitors advise us that most of the
last paragraph in your letter, involving your
opinions of 73 Magazine, are libellous, and that
we are not at liberty to print them.

Yours faithfully, etc.

PART III:

"Objects and Requirements of an Amateur Radio
Handbook, Part II", by R. A, J. Reynolds, VK72ZAR,
EEB, Feb 1972, p. 20.

PART IV:
"The 1972 Radio Amateur's Handbook"(Published
by ARRL, Newington, Connecticut, U.S.A,) -- being

essentially a Review of that work by D. A. Blakes-
lee, WI1KLK, which was included in the same Post as
the item in Part I, above. EEB, Apr 1972, p. 41.

PART V: ,
DAB to RLG, 28 March 1972:

Dear Mr. Gunther:

Quite frankly I didn't expect any of my
letter would appear in EEB. I find it interesting
that you will allow your reviewer to comment on
my letter., I understand fromprivate correspon-
dence from Mr. Orr that he wrote to you before the
review of his book appeared, but I didn't see any
of his comments in EEB along with the review.
Apparently reviewers have privileges not accorded
to authors in your publication,

My letter was a comment on the way that EEB
does its book reviews, and thus I feel my views on
the review of the Radio Handbook were quite ger- .
maine to the subject at hand. I don't doubt the
qualifications of the gentlemen who did the Radio
Handbook piece. 1In fact, their professions were
quite visible via their words. But, I also have a

- background as a communications engineer, having

designed systems in England, Germany and North
Africa, Later I worked as Vice President and Di-
rector of Engineering for a five-company group that
manufactured telephone and audio equipment. The
Australian government recognized the value of our
designs and favored us with a number of orders.
Now I have given up commercial enterprises and am
devoting my life to amateur radio. I frankly can-
not understand why your reviewer's opinions should
rate the better part of an issue, but a paragraph
from me is labelled "uncalled for" by you.

I fear your reviewers have lost sight of the
purpose of a review., This weekend I am writing a

book review for publication in Spectrum, the
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tronic Engineers. I have examined the book for
several weeks trying to analyze the purpose the
author had in mind, how well he covered his sub-
ject, and of what value the book might be to a
reader of Spectrum. I have no doubt that if I
went off on a flight of fancy about how I would
write such a book that the IEEE editor would place
my review in the dust bin, and rightly so.

If one wants to write an article on what a
handbook should contain, fine. But it should ap-
pear as an article, not as a book review. I get
some 1000 letters of comment per year about the
ARRL Handbook, most of which are very useful. You
may think that your Radio Handbook review was
constructive, but as a working author I can tell
you that most of the comments were so vague as to
be of little value, What has happened is that your
readers still do not know very much about the new
edition of RH,

Ah, I appreciate the concern of your solici-
tors. Guessing that your laws on libel probably
follow the English, rather than those of this
country, it would appear that by publishing a
review which the author has retracted in public as
being untrue, EEB has already been close to libel,
I can understand your solicitor's advice not to
touch the subject again, as solicitors are the
most cautious of men.

Sincerely, etc.

PART VI:

A Comment by R, H. Ferris, VK7ZDF, author of
"Objects and Requirements of an Amateur Radio
Handbook, Part I -- and a brief discussion of the
Radio Handbook, 18th Edition, by W, I, Orr..." :-

This trivial argument appears to arise from a
conflict of fundamental goals, and a failure by
Mr. Blakeslee, the ARRL Handbook's Editor, to take
at face value what we have clearly stated in print:
The Review of the Radio Handbook was an examination
of the philosophy of handbook writing, as in fact
stated in the title (as above), the leader, and
the opening paragraph.

We do not draw the fine distinction between an
article and a Review in EEB. For us a Review must
examine not only the "purpose" and how well the
author covered his subject, but whether or how the
subject covered was worth covering.

Thus, the Radio Handbook by W. I, Orr was
considered in its entirety with relevance to the
requimnents’ of the subject., This approach con-
trasts sharply with the rather pedestrian prac-
tice simply of listing a selected portion of the subject
index, which can (at the whim of the Reviewer) be
meaningless or misleading.

I can, indeed, be in general agreement with
Mx. Blakeslee's expressed ideas about the book
review for IEEE without fear of contradicting what
I have stated, recognising merely that the task of
making a review for IEEE is different than one of
making a review for EEB. The philosophy of ap-
proach is different, the audience and their re-
quirement is different, and thus the review cannot
be provided in the same context,

PART VII:
A Comment by R. Leo Gunther, sometime editor
of this magnificent publication:

Our Solicitor's veto of a portion of Mr,
Blakeslee's Letter (Part I, above) was not based
on the validity of the Review taken from 73 maga-
zine (which was rather a favourable view of the
ARRL Handbook -- which the author later retracted?
-- hi). It was based on the indisputably strong

comments made by Mr, Blakeslee on the integrity
and honesty of the publisher of 73 magazine,

Quite

(The Angel Stampede)
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aside from our own opinions on that matter, it
would be dangerous to print such material. We got
into a fair bit of trouble last year on a state-
ment which was substantially tamer than the one Mr,

¢ Blakeslwe submitted to us!

As for fairness in reviewing, well, as I said
we'd do (Feb EEB, p. 19), we printed Mr. Blakeslee's
comments about the 1972 ARRL Handbook. I reckon we
are being reasonably open-minded to allow an Editor
to review his own handbook.

PART VII:
((Since we have afforded Mr, Blakeslee the
abovementioned Privilege, it seemed only reasonable

to extend same to Mr. Orr, whose reply is presented
here below.)

WIO to RLG, 12 April 1972:

Dear Leo,

Thank you for the privilege of letting me
review the Handbook. Well, I would start out by
saying that the Radio Handbook, in its smcll way,
compensates for the burning of the Library of Alex-
andria in the year 640 by Hadrian and that it
fittingly plugs the cultural gap of the ages. That
seems to cover things pretty well.

Yours, etc,

PART VIII (concluded):

Call it off, Doug! I think you've done a fine
job in QST, and even the 1972 Handbook isn't so bad
for a change. And lo! Rod agrees with me, so

it must be true, Cheers, i

H0.0:8,0,0.0,6,0,0.0,9,0.00.0.6.0.0.006060606064¢

FILTER VS PHASING EXCITERS -~ Revisited

Please consider the following item to be added to
the material in EEB April 1972, p. 41 -~ which
should now be reexamined.

A quotation from the 1972 ARRL Handbook, P. 391:

"... and alignment stability. It is still prac-
tical for the builder to fabricate his own crystal-
lattice filter by utilizing low-cost surplus crys-
tals. This possibility should not be overlooked
if the builder is interested in keeping the over-
all cost of the home-built exciter at a minimum,"

WHAT NOT TO DO ?

I once made a 5V filament transformer for a
chap who wanted to isolate rectifier fila-
ments, He explained that he had one with tap-
pings of 1.5V, 2,5V, and 6.3V, He found that
by short-circuiting the 1.5V winding the 6.3V
one came down beautifully to 5V. He actually
used it for a while until it turned odd
colours and stopped working!

HELP! We're running out of “What Not to Do 2"
items. How about you good readers sending us
some -~- annonymously, of course. -- Ed.
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HIDDEN ANTENNAS
-- & Squaretable, between K, A. Harding
of Sydney, and the Editor

KAH: The article by Lionel Sharp in the @ctober 4

1971 EEB on the "Motorola Semiconductor Data

Book" will probably result in Dresser of Corinda

being inundated. I did write to Motorola
Sydney but got no reply. On the other hand, I
wrote to Motorola informally asking for ap-
plication notes, and back they came with no
trouble. So you take your chances?

RLG: You've had better luck than we had.

KAH: All right, but here's an interesting pro-
blem possibly more amenable to solution:

Local regulations forbid roof-top anten-
nas, or anything like a permanent structure in
my little courtyard. So, the thing to do will
be to build a relatively simple receiver and
try it out on some sneakily contrived vertical
antenna. There is little point in my trying
to tackle a good general coverage receiver un-
less I can bring in the signals.

. That antenna could run up the outside wall
to about 20 ft high, but reading leads me to
believe that the building itself will cause
"big losses. The only other altdrnative that
comes to mind is a permanently fitted antenna
‘base near the back of the courtyard (only
about 12 ft from an aluminium roofed patio),
and going out there to set up and/or take down
the "pole" when necessary. It doesn't sound
very satisfactory.

Still -- i've heard of amateur operators
working out from 2nd floor flats in multi-
story towers, so there must be a way -— even
if efficiency is down.

RLG: Maybe you could try a vertical antenna on
a baloon filled with helium -- or hydrogen if
you don't mind explosions? Trouble with this
is that if the baloon is lightweight the
helium will diffuse through it, necessitating
occasional replacement, and helium is expen-
sive,

On the other hand you can pick up just
about as much signal with a short antenna as
with a long one, IF the short one is suitably
matched to your receiver input (or transmitter
-output) circuit. This is not generally real-
ised, but is the cornerstone upon which very
short high-performance antenna systems are
based -- just run your antenna into a source
follower (into the receiver) and tune out the
reactance. Aside from this, the main reason
to have an antenna out in the clear is to get
away from noise (or to avoid r.f. getting into

the power lines, telephone, etc if transmitting)

For a suitable short or long antenna you
might try the old trick of using a thin wire
(e.g. No. 26); the neighbours won't likely see
it, but keep it above head level! Maybe use a
nearby tree as Sky Hook. Or even the eaves of
the house of a cooperative neighbour??

I should like to repeat that we don't
ordinarily conduct a consulting service, but
this is a problem which interests me. I have
dug into the Files, and came up with the fol-
lowing relevant references:

"Using a T-Network", W2EEY/1, CQ, May 1968:
"The Pi-network is familiar to all as a circuit
used in most transmitter output stages and un-

balanced type antenna tuners. A 'T' network
tuner which employs the same elements as a
pi-network but in a different circuit arrange-
ment, has definite advantages over the pi-
network when a match to a very short antenna
is required."

"The Apartment Dweller's Dilemma", by W1ICP,

QST, Oct 1971: "How to use Random-Length

Wire Antennas". "There are some exceptions to
the following rules but in general, they can

be depended upon.

1) An outdoor antenna will work better than

an indoor one.

2) An antenna inside a frame building with
wood exteriors is better than the same antenna
in a steel-and-concrete building.

3) The higher above ground, inside or out,
the better the antenna will work.

4) The bigger (or longer) you can make an
indoor antenna, the better -~ even if it means
running the wire around corners.

5) Even a poor antenna should produce
some contacts.,"

"Sky Hooks" by GM3SIY, Rad. Comm, Jan 1969:
How to make your own hydrogen and fill a
baloon with it; for heavens sake be careful!

"An Indoor Aerial”, by G3NXM, Rad. Comm., Jan
1972: A trap dipole loaded about in the centre
of each leg, and mounted in the attic.

"The Window-pane Simple Quad", "“8AP, from QST
Sept 1971 and reported in "Technical Topics",
Rad. Comm, Jan 1972. Tape aluminium foil

to a window!

"Using Thin-Wire Antennas", W2EEY/1l, 73, Nov
1968: Thin wires can be used, but present
various problems, particularly if transmitting.
Ideally it should run at right angles to the
building, to reduce losses. And the resonant
frequency, reactance, and directivity of a
thin wire are not likely to be the same as
thick. Best idea is to cut and try. "Almost
any type antenna placed outdoors will work
better than an indoor type...."

"How to Fly Your Kite", EI4R, 73 May 1969: The
design and construction of a suitable Sky Hook:
scale up a "kiddie kite", use lightweight -
braided wire, and run full wave on 160 M’

"Iwin Bisecting Loop Antenna“, W9JBM, CQ, 2/72,
If you put two loops in series, bisecting each
other at right angles, you can get a full-
wave antenna with no single leg longer than
1/8 wavelength. See article for details.

D 0.0.0.0.0.0.0.60.6060.0600600054

How to tell a Mouse from a Rat

If you are troubled by wee scamperings,
set a mousetrap. If it is a mouse, a suitably
baited mousetrap will work inevitably, and
with less grief than one of the fancy modern
chemicals. If the trap is overturned a couple
of times without quarry and then is not dis-
turbed, good chance its a rat. In that event
use a suitable mixture as described in EEB
1970, p. 80 or buy a proper rat-trap. If
this fails there is no alternative to the

use of a chemical poison, but these tend to
have the disagreeable effect of allowing the
creature to die in the walls, creating a
fearsome stink for a while....
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LETTER: General Coverage Receiver Design

Some time ago I mentioned about a. digital .
counter. Well I never got round to writing an
article about it, and now its out of date, that's
how fast the State of the Art progresses, None-
theless its still doing a good job and I hope to
add a divide-by 20 unit to extendits range to
160MHz.: - B . ST

I note with great interest the discussions
re cross modulation in receivers, using FETs, etc,
I am in the planning stages of a general-coverage
receiver, 2-20 (+) MHz, all transistor using 9
MHz Xtal filter I.F. Basically it will have 4
Mc bands. if it works out as.I want it, the main
VFO covering 11-15MHz and then mix that with 4
MHz Xtal and its harmonics. for: the higher bands.
This to save band-switched VFO. Maybe its a hard.
way to go about it, but worth a try. Thus:

PRESELECTOR )| . LLs e,
A ] A “7?——
R.F A.F.
' » . _mis T
M. a[IF = ){IF OET
) ;|: (Pandpass)
A
2 M. Q %—d"lﬂ"' Loop\
ic . ?
ar w2t s iy 1
N .
VFO 1ok
=15 MHy

((D.F.M. = Digital (or other) Frequency Meter))
BAND MIXER VFO INJECT,

2 - 6Miz 11 - 15 Mz
-6 -10 15-19 (11 > 15 + 4 MHz)
10 -14 19-23 (11 15 + 8 MHz)

etc etc ( etc )

The V.F. Osc, dial to be calibrated perhaps every
S50KHz or so and provision to mix VFO with 9MHz Xt1
to give a 2 - 6 MHz output to feed the Digital
Frequency Meter for accurate readout if required.
SMHz osc. to have 9MHz + A (3kHz) Xtals also to
read SSB, this being used as BFO injection.

The biggest problem at the moment is the
Bgnd Pass Filter between VFO mixer and signal
mixer. This is to keep the injection free of
spurious and unwanted mixer products from 4 Miz
harmonics, etc. But this shouldn't be impossible.

Now with all your talk for and against FETs,
especially dual gates (e.g. 3N140 etc) I am not
S0 sure what to use as mixer, but am in favour of
a ring of diodes as we use in telephone carrier
work. Anyway I intend to try this,

Another problem, does anyone know where to
get hold of a LINEAR FREQUENCY LAW tuning capa-

R e e e L .ttt ¢ Tt

(An "EEB SPECIAL") ' ‘ _ . .99_
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citor? Single gang will do, for the VFO tuning,
Its nice to have a linear frequency scale, but
where to get such a capacitor nowadays? ' The old
HRO Receiver had something -like it, but in 4 gang.
Maybe 'fomeone knows someone who makes thses
still? Cee e : :
Incidentally, crossmodulation problems are
especially severe here, as most towns have HF
comnunications with the rest of the world, and
up to say ten ‘HF transmitters on at once from 100
watts-to lkw (++) each and all in the 4-8Miz
range. - » : : : ’

¥

Your mention of unintentional mixing outside
the receiver ({(due to rectification by roofing
iron, plumbing, etc, and reradiation of the mixed
signals to the receiver, which can thereby do no-
thing to separate them)) is also interesting, .as
this is something we run into a lot. One very .
common one is guy wires and fittings at the Tx or
Rx aerials themselves. And often it is not just
a plain mixing but the second harmonic of one Tx
with the fundamental of the other., But you
can't receive the 2nd harmonic! Its strangebut
true. S

An example:- an F.S5.K, Tx on 7,3MHz approx,
an AM Tx on 6.8MHz say, will produce interference
on 6 .3MHz (2 x 6.8 - 7.3MHz), but you can't hear
the 2 x 6,.8MHz signal. Just some of the frus-
trations of radio communications, but most in-
teresting.... The only real cure for us anyhow
is to find and eliminate the offending "diode"
external to the receiver -- sometimes a long and
tiresome process.

-- C. 8. Schulz, VK9ZEV, Goroka, T.P.N.G.

{{This chap has some good ideas on receiver design
the most important of which is actually to get
around to it. However, I can see one basic pro-
blem in the system that he proposes, and that is
his choice of 1st I.F. frequency. Yes, it would
be nice to use one of those 9 or 10MHz Xtal
filters, but stability around 9MHz would leave
something to be desired. Why not use a 40MHZ
I.F. or at the other end of the scale an I.F.
around 1 MHz, in order to get better stability,
And there is a lot to be said for going a little
kit further and using a 1 - 2 MHZ VFO and a 1 Miz
Hammonic Generator. This gets more and more like
the RACAL, and most modern wide range receivers,
but it is very convenient, and very little extra
trouble,

({(As far as the first converter injection filters
are concerned, there is no easy way of getting
around this. Good harmonic selection,and good
injection filtering are a must, See circuits of
RACAL for example, for some ideas.

((No comment on the absence of the second har-
monic of that "down-pipe mixing" interference.
In this game, anything can, and does happen!
Best of luck! ~- RAJR))

p.9.9.6.56¢.69.6066000060664

Ed, Note:

Mr. Schulz's reference to unintentional mix-
ing outside the receiver came from our article in
EEB, Aug. 1969, p. 89, titled "Effortless Cross
Modulation". The cure lies in bonding or tighten-
ing all loose roof surfaces, and this could be
awkward if they are on your neighbour's roof. A
year or two ago I also wrote a Letter to Break-
In, pointing out some absurdities in the attitudes
of Officialdom on this subject....

Most tuning capacitors have a certain amount
of offset to improve linearity; the rest can be
achieved by restricting frequency range by pad-
ding -- as described in several periodical articles,

Article on optimising Front Ends, EEB 2/73,
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o LETTER: Antennas as Noise Source? Do youllwant an article on marihuana too?
- Could it be possible that much of the ((nol))

Before I go, here is an-
other rather effective
light source, shown at
the left. You have lots
of ways of attaching

the lamp; think up one
yourself. The shade is
a piece of Cirenoid

noise coming into receivers could be due to )
galvanic action in the antenna, and not Srerely
caused by internal noise in the valves?

For some time I have been of the opinion
that much of the noise in receivers is caused
by using much aluminium construction and in-
correct fixing material -- e.g. steel, brass,

copper, etc, since the components contained coloured filter rolled ;
therein could be at an entirely different into a cylinder. This ;
electrolytic potential, Q:::::::> gives a diffused coloured ‘
-- F. W. Chapman, Ekibin, Qld. light from the sides, and .
a& strong white light downwards, increased by A
((Only in a strong wind, perhaps, when ma- reflection from the inside of the cylinder. .. E
terials rubbed together, but that would omly Now these two ideas are original, with a
glve a “"static" noise, not the kind of “dwwt™ friend and me, and are NOT TO BE MADE FOR SALE
noise characteristic of electron movement in BY YOU (but ok by me). If you give them away

valves, resistors, etc. -- Asst. Ed.)) that's OK, but no rake-offs please! g:
(Put that bit in if you ever publish them)

~- D. Brown, Gosford, N.S.W.

LETIER: Artful David ({I don't think it will drive the "art lighting”
Here's an idea which is, I think, a sui- people out of bu§ines§. I've noticed that when 4
table sequel to the Super Wormturner (EEB, the YF wants a nice }1ght fixture there is 3
June 1969). It is an arcistic piece which talk about how easy it is to make a nice one,
anyone can make and hang in their loungeroom but even;ually the retailers furnish the
with pride. merchandise, at a healthy price. —- RLG))
Recipe: One coloured plastic water container, ‘
Jerry-can style (some 60c at Coles), ) 6070.010.00.090066000000004 ‘
core Zeovets THE AUSTRALIAN EEB: Editor = R, Leo Gunther {VK7RG) H
: or = . ’ ¢ '
gzg\?riigﬁgvbiiﬁx—plug Asst. Ed. = Rod A.J. Reynolds (VK?ZAR),. Assoc. Ed. = ;
: : Chris Pitcher (Northcote, Vic.), Associates: L. J.
Method: Cut a hole in the screw-on 1id which Yelland (Prahran, Vic.), R.S, Maddever (Corio, Vic.).
is the right size to fit the socket through. Draughtsman = Stephen K. Gunther, Subs Managers =

R.A, Walton, F. Merritt, or N.Z.A,R,T. Brenda Ford is

Wire up and insert light bulb (whatever size Secretary, and ensures publication of EEB notwithstanding.

you can get to fit through the hold). Put in
a suitable place and switch on: then enjoy the

ks S v e

SUBSCRIPTIONS:

i
adnrgtlon and envy of your friends. The Aust,, TPNG: $1.55/yr, $4.20/3-yrs; sent to R.A. Walton L
drawing follows herewith 115 Wilmot St., Huonville, Tasmania 7005, ]
((Aufk"- says ha drew New Zealand: $1.55/yr, $4.20/3-yrs; sent to N.Z.A.R.T.

This ,y“‘ dowrm — whircd P.O, Box 1459, Christchurch (in N.Z. funds).

oves oaly Thar he's a Canada, USA: $2.80/yr, $7.40/3-yrs; sent to Frank Mer—
P Z‘sr in Haad ritt (VE7AFJ), P,O. Box 309, Parksville, B.C,, Canada.
berrev as;k:“ T e a7 (Send cheque or Money Order in your own currency)
Poj,r:v;;ﬁ"‘a board- Alg)) Elsewhere: Fstg.1.15/yr, £Stg.3.15/3-yrs to Walton.
.S

BOUND VOLUMES: 1971 = $A2.55, $NZ3.00, $C3.80, etc.,pp.
All previous volumes are now out of print, sorry.

Sl

R

..

v "R suerle soor‘\ir\3 glow. ...

The same sort of trick can be used with Back Issues: 30c each, post free; 1972 only. g
many translucent coloured plastic containers. SUBSCRIPTIONS begin only with the next regular issue; )
Perhaps if enough staunch socialists build these  all others m“Stlbe ordered Sefarately as back issues. '
kxind of things, the “art lighting" people with EEB is usually late, and it also takes tlme.to process ?
their schizophrenic price tags (i.e., prices back orders, so please be patient (for a while).
entirely divorced from reality) might be driven RENEWALS: If you can stand more EEBs please send your 3

right out of business? renewal promptly when you receive your Notice, but NOT i

BEFORE: if you send too soon it mucks up our primitive

On an ecological tambourine.... Electric paperwork system; if you send too late, ditto. If you
power supply is ultimately the greatest pollu- don't renew at all, the Editor feels rejected and sad.
tion problem,..... ((etc etc)). - COMMERCIAL ADVERTISING: $10/page, $6/half-page, not too

. . ) i ti i t i .
Would you like an article on sources of bad for a circulation approaching a thousand enthusiasts

power supply? ((YES!)).....

An interesting point concerning marhuana
research in Australia: a psychology student
wanted sponsorhip ‘to do toxicity research on
marihuana. He was advised by the Honourable
Customs Minister to approach the breweries,
which he did, and they sponsored his research,

Considering.... ((I think we won't carry David's

discussion much further here., Don't want to
tweak the Lion's Tail too hard at a time...))

Personal adverts of reasonable length are free on the
blotter pages in the centre of each issue.

PLEASE PLEASE PRINT YOUR NAME AND ADDRESS CLEARLY on
any correspondence to us. Pretty please? Thanku.

THIS ELECTRONICS EXPERIMENTERS BULLETIN IS PRINTED AS
A LABOUR OF LOVE EVERY OTHER MONTH or so, BEGINNING
FEBRUARY or so, PROSPECTIVE AUTHORS SHOULD SEND FOR
OUR "MANUSCRIPT POLICY" SHEET. ARTICLES EARN FREE
SUBSCRIPTION CREDIT (only). 1IF YOU HAVE A TECHNICAL
FACT OR OPINION, OR RECIPE, HERE IS YOUR OPPORTUNITY
TO SHARE IT WITH OTHERS,

The Offset portion of this odd publication is printed
as a labour of love (considering their reasonable
charges) by the Advance Publticity Co., Hobart 341-817.
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THE RECIPROCATING DETECTOR: A SQUARETABLE

Corporation, Massachusetts,

... EEB/ Dec 1972
'fof;the Damoﬁi
USA) and R. ‘H} Ferris (ofi

-- between R, S. Badessa' .

the University of Tasmania, Hobart, Tasmania) -- with

£

F

This is a unique type of detector,
quite distinct from Phase Locked Loops
and "carrier regeneration" systems, and
these latter terms should not be associa-
ted with it,

We are most grateful to Mr. Badessa for
giving us the opportunity to present his
system in tlese pages. The following com-
ments might be made:

In its "non-synchronous" mode (SSB) the
detector is simply a modulated oscillator,
with modulation recovered as the lower
sideband as in any normal product detec—
tor.

In the synchronous mode (aM, DSBSC),
the detector acts as a synchronous en-
velope detector, similar in principle to
that used in chopper-amplifiers, but with
an automatic phase reversal cunningly in-
built to cope with DSBSC. The reference
gating is performed by a resonant system
maintaining forced oscillations at the
carrier frequency,

The "noise limiting" function is not
quite so nice as it sounds, as it is es-
sentially a low-pass filter mechanism,
and limiting must be compromised with
audio bandwidth.

The great value of this device lies
in its ability to demodulate the three
major H.F. modes with the same, simple
circuit. On the dher hand it does not
- have the flexibility of the PLL, spe-
cifically the ability to handle doppler
shift, detect FM, coherent AGC etc —-
but that's the old story about eating
cakes.

Note that although Mr. Badessa em-
phasizes the significant bandwidth of
the synchronous mode, it is implicit
that the output is a definite maximum
only when tuned "spot on". Note too,
that the presence of the latent synchron-
ous mode while receiving SSB makes the
detector very vulnerable to interfer-
ence from adjacent carriers.

RSB

With regard to the noise-limiting func-
tion of the detector, it can indeed be
categorized as a low-pass filter mechanism
(RHF Para. 5). But I think that it should
be emphasized that this filtering action
shows up solely as a factor controlling the
speed with which the generated reference
accomodates itself to changes in signal.

I hope that readers do not conclude that
the audio output is itself constrained by
the 500 Hz passband of the reference f}l—
ter. As in any detector the audio cutoff

is determmined primarily by the c¢haracter-
istics of the i.f.

an occasional quip by the Editor. Ref: EEB 6/72, 8~10/72.

‘Mr. Ferris brought up a‘very.impottant'

‘point when he referred to the "latent syn-

chronous mode" that is present when re-
ceiving SSB, and I'm sure some readers
share his concern that a detector of this
type might try to lock to every stray '

carrier that happened to be near. What it
basically comes down to is this:
1) In order to have any pulling effect v

whatever, an interfering carrier must fall
within half a synchronous bandwidth of the
receiver tuning -- i.e., within perhaps

75 Hz, This is true regardless of how
strong the interference may be.

2) The most that an interfering carrier
could disturb the reference frequency is
also 75 Hz, but it can only do this if
the interference is the much stronger of
the two. If the strengths are equal, the
presence of the signal in its non-syn-
chronous state reduces the synchronous
bandwidth to only about 20% of its normal
value. Hence, the most that the inter-
fering carrier could change the reference
frequency is 15 Hz, and this figure would
be further reduced as the signal-to-
interference ratic improved.

3) It could be argued that the ability of
the detector to give a perfect zero beat
with an interfering carrier that happens
to fall very near, even provides a de-
gree of countermeasure.

Regarding the use of the R.D, for FM,
very little experimental work has been
done along these lines., I did try briefly
a system in which an FM signal is put
through a null network (the null being at
the signal centre frequency) before ap-
plying it to the R.D. If the synchronous -
bandwidth is made wide enough to include
the full FM deviation, the R.D, acts very
much as though it were detecting a DSB§C
signal. I don't Xknow what advantage, if - .
any, this might have over regular FM de-
modulation. But if it does have an ad-
vantage, it won't be the first time the
R.D. has surprised us!

RLG
((Before RHF composed his reply to
this piece by RSB, RSB sent us a
followup concerning FM:))

RSB:
B thought you might be interested to
learn of some further work which was done
recently using the Reciprocating Detector
2o demodulate FM.

As you know, I had suggested the tech-
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nique of broadening the synchronous
bandwidth to include the full FM devia-
tion, and preceding the detector with a
null network. This cheme has proven to
be unreliable with any practical FM de-
viation, since the "narrow band filter"
is no longer narrow and allows the re-
ference amplitude to drop virtually to
zero whenever the r.f. frequency tra-
verses the null. The result is a curious
form of distortion in which an incorrect
flip of sense is liable to occur within
the audio cycle,

is

It is, of course, possible to rearrange
the component parts of the R.,D, into what
is essentially a conventional FM discrim-
inator. This can be done with no change
in the basic R,D, unit (see diagrams,
bottom of this column).

As an FM detector the two 430 pF ca-
pacitors take the sum rather than the
difference of outputs 4 and 7 of the basic
unit. This suppresses any tendency toward
positive feedback and also introduces a
phase shift of 90°,

Stirling Olberg (W1SNN) has used this
arrangement successfully under realistic
operating conditions, and the result s
appear in Ham Radio for March 1973.

RLG

Serves me right; if I had got this ar-
ticle (and the Rest) into print earlier
we would have had a scoop, but never mind.
Olberg's March HR article does indeed
verify RSB's admission that the R.D., won't

work inherently as an FM-detector, but only

if it is fluxed about to work as a dis-
criminator of garden-variety type. I can't

AUDIO
sig | 2° 3
IN : W g
22 5 Basic
RD [ 1
UNIT Il

RD (WITH 500 kHz FILTER)

AUDIO

Sh¢

1 1 4 30pF

29 3 :
SIG 7 :;
UL’T BASIC

RD 4 |

UNIT [

430pF ) »

RD MODIFIED FOR FM

( (RECIPROCATING DETECTOR SQUARETABLE -- cont.))
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see what this achieves, except that it
would be useful for versatility when the
R.D. was used for other modes too.

RHF
It does achieve
Olberg's statement

just that, but then

in the HR article is
rather misleading: "A recent investga-
tion on fm, revealed that the recipro-
cating detector is a satisfactory fm dis-
criminator... and... produces essentially
a conventional fm discriminator". -- in
fact of the Foster-Seeley variety. From
the point of view of experimenter inter-
est it could have been more useful for
the author to add a bit of discussion
telling why it won't work as an R. D,
ber se€.

More to the point, such a discrimina-
tor detector should be preceeded by a
proper limiter, and one might assume
that his MC1550 i.f. amplifiers achieve
this but for the fact that they are fed
an a.g.c. signal, and there is nothing
to indicate that the a.g.c. is reduced on
f.m. mode to produce amplifier saturation.
This reduces the noise immunity of which
an f.m. system is capable.

( (RHF goes on to comment further on
Olberg's article, concerning non-esls-
tent non-BFO hiss;and a possiblex mistake
in the circuit of the Vackar oscillator.

Conclusion about the former was: ))

What Olberg's comment about the lack
of BFO hiss does indicate is that therg
is a tendency towards some squelch action
by the R.D. (when rigged for AM,DSB,SSB).

RSB .

I understand that a clarifigatlon.by
Mr. Olberg of some of these points w;ll
be made in future issues of (Ham Radb) .

RHF

~ Back now to the proper use of the B.D.
T shall admit that RSB is basically r}ght
and that most of the queries raised w1§h
you the other night can safely be attri-
buted to Mr. Henessy's fine brew.

I have one technical point rema}n}ng,
however, in respect of the noise liml-
ting but otherwise not of fundameptal
import. On the other hand.there is one
very significant matter which sould be
considered first and it is rather a

ilosophical point. '
P %ﬁerﬁ is a ?amiliar Principle which
painful experience has taught.us_all t¥
respect, designated as the Er1nc1ple o
Life: "You can't get Someth%ng for
Nothing", invidiously disguised as the

/First Law of Thermodynamics.

Now, RSB has come along with the RiD.
and has apprently rolled ;hg previously
inviolate P of L, thus raising some sus-—-
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picion in the mind of your Scribe.
much Thought the following relationship
is revealed, and I may add that it is

derived from RSB's proper original IEEE

paper.

The demodulation process is fundamentally

NONLINEAR, If and only if the phase er-
ror between signal and reference is zero
(or 180°), i.e. the signal is tuned right
on the nose of the filter response, the
output will be proportional to the ampli-
tude of the input —-- in respect of AM and
DSBSC signals. This then, is the price
that must be paid.

The nonlinearity can be seen directly
from equation 10 (p. 41-3 of the IEEE Re-
port) :

A =TI /2m Ex(cos X - cos y)- cos(x-0) - cos(y-~

remembering that x and y are both depen-
dent on Ig, or more easily from fig. 2 on
T. 41-2 (%showing signal vs reference cur-
rent waveforms)). The audio output is
proportional to the net shaded area on the
graph ((oh all right, I'll include its));

/ \\ 5i3r\c.‘ CUi’re?\t
‘x ,I ‘\/ js 515 s‘fﬂ(w.t"'g)
. / v
TN \ (RsB's
TEEE
9 fi?cgc)

efevence Currens

/ L]
\ /N ba=d T, sinw,t
\\,/ Yy .

above the x axis will be positive, below is

negative as usual. Let the signal ampli-
tude ls.inc;ease indefinitely. If the de-
tector is linear the shaded area will in-
crease proportionally. However, all that

will happen is that x —> © and Yy —> 8 + 7

and the net area converges rapidly to the
limit

8 + T
AR O{
=R ) sin@gad (¢ =W/t)
5]

]

2 (Er/R;) cos ©

——
———————t

since iR = aglg sintwst, and og = Er/Rglg.

This is to say that the thing limits at
a level determined by the amplitude of the
reference, which does not follow the modu-
lation, by definition. This after all, is
the very mechanism used for noise-limiting
and_illustrates the point that the noise-
limiting is nct a rate-otf-change type as
stated, but a rather squashy peak limiter.

Oply if 8 = 0 or m will the demodulation be
linear and the limiting sharn, '

( (RECIPROCATING DETECTOR SQUARETABLE —— cont.))
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After - ((RLG: You non-engineer-types will please

remember that there are all kinds in
electronics; this is good stuff, so just
go along until you understand it again))

RHF
Stop interrupting!

By the same token, for SSB,

(1) & is never 0 or 7 since it is changing
all the time, leading to great distortion
unless the reference level is increased
greatly above that of the signal. In this
case X —> y —> T and the demodulation
becomes linear. This

REFERENCE >> SIGNAL affair

9) should ring a bell in our minds,
just like demodulating SSB with a BFO and
AM detector as in the old days! In fact a
careful look at the circuit (see last

two EEBs) will show that as far as the de-
modulation of SSB is concerned the system
simply becomes a pair of diodes driven by
a rather crazy-type BFO, so its not sur-
prising that the old rule applies.

{2) Since the mean level of speech, and
hence onan SSB signal is well below the
peak levels (gatistically-distributed of
course) the reference signal must be main-
tained at a fairly high level to avoid
peak limiting. Note that the circuit
already has an audio filter in it which
will tend to remove nasty harmonic com-
ponents caused by that clipping which

does occur.

Notwithstanding all this, it should not
be overlooked that the R.D.'s performance
has been found satisfactory for usual
communications purposes (at least accor- -
ding to Oldberg in HR), and its multi-
mode virtues cannot be denied, For HIFI
signals, however, or weak signal detection
(where linearity is a must) there is no
escapting the rather more complicated
alternatives., The P of L wins again?

((RLG: A rather messy mathematical
Appendix follows; if anyone is interested
lease send an SSAE and I'1ll send you a

photocopy.))

((after much further discussion between
RLF and RHF, the following emerged:))

RHF

" For vyour own edification (no need to
print this!) the Rate of Change-type
limiter chops any modulating waveform
whose rise time is faster than that of =
component of the highest acceptable modula-
tion frequency, regardless of its actual -
amplitude, whereas the peak limiter here
described will chop any waveform whose amp-
litude exceeds a level proportional to

the mean signal. In the first instance
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the limiter discriminates between signal and noise on the basis of their respec—
tive spectra; in the second the discrimination is on the basis of the statisti-
cal amplitude distribution of the desired modulation. :
Finally, now that Steve Badessa has produced a very simple and presumably )
effective DSB demodulator, it is worth digging up an old question, "Which is the
best Mode"? This matter szems to have been well suppressed since SSB took over
the bands (or the markets?), with minor exceptions such as Pat Hawker in Techni-
cal Topics (monthly in Radio Communication) . |
Looking at Haviland's table of "Relative Communication Efficiency", a fac-
tor which includes both the "Communications Potential" of a given mode (i.e., the
ability of a given transmitter power level to cause the desired information to
appear at the output of the detector) and "Interference Potential" of the mode
' -~ I see that DSBSC and SSB are rated EQUAL, both being 13.2db superior to the
a.m. Since DSB can be generated at high power levels, at the output frequency,
the relative simplicity of a DSB Tx is undeniable and is desirable. ‘

. RLG: . Haviland's paper is discussed briefly 'in the RECEIVERS chapter of
Pat Hawker's Amateur Radio Techniques (RSGB see cover EEB of Augt. 1972), and
will be the subject of considerable further discussion in these Pages sometime,

Previously the only argument against DSB was the fairly complicated detec-
tor needed, but that no longer applies what with ICs and such. Though we can
note that an effective:PLL published by Cowan some time ago used only seven
valves, not a blinding display of complexity!

RHF': Furthermore, if DSB should become popular (therefore "practical")
and if one is prepared to put a little time into a Phase-locked detector and go
Biaural, there's an extra 6db bonus over SSB available. The previous argument
against DSB that it took up too much room in the band is neatly included in
Haviland's RCE factor which takes this into account.

RLG: Add to this the fact that many amateur spurious sidebands are only
imperfectly suppressed (producing substantial QORM from high Yankee power systems!)
and consider the increasingly common pratice of netting -- and it will become
apparent that the principal factor which keeps DSB from regaining popularity is
inertia and the commercial markets. ,

As far as I can see, although the R.D. is a cunning system it cannot pro-
vide the Biaural feature of a PLL-with-audio-phase-~discriminator, so the latter
would seem to be on its own for maximum effectiveness of DSBSC, In either event
DSB is now an idea whose time is (again) ripe. Perchance could some enterpri-
sing commercial firm be persuaded that there is a potential market in it (that
6db advantage ought to go over well?) this could happen? In interim here is a
real opportunity for experimenters to get fine results with gimple equipment!

Lets give Mr. Badessa a word edgewise! and we invite comment on the above.
(from readers and the world) .

RSB: 1 have read Dick Ferris's comments on the R.D. and feel that he has
raised some good points, but some qualification is desirable. For example, it 1is
true that an increase of signal smplitude, Is in fig. 2 (of the IEEE paper) will
not result in a proportional increase of shaded area (holding the reference
constant) and that therefore this represents non-linearity. But fig. 2 was
drawn for the purpose of deriving the equations and illustrates a condition of
fractional ¢, i.e., a condition in which the signal current alreadv exceeds the
reference current, Far from being typical, a condition of fractional g occours
only at the instant of a noise impulse. An R.D. could not be built in which g
remained fractional, since the value of a for an unmodulated carrier is equal to
the loop gain, and with fractional loop gain no generation of reference could
occur. So, although nonlinearity does indeed occur when the reference is low
compared to the signal, fig. 2 tends to give an exaggerated view of the problem.
I don't mean to imply that all non-linearity would disappear if g were not fract-
ional{ though it would be very much less at an @ such as 2, a typical value. The
question is whether the nonlinearity that does occur as a consequence of opera-

ting_the R.D. at unconventionally low reference levels is great enough to offset
the improved impulse noise rejection that results.
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There are a couple of reasons why the R.D. can get by with such low rgfergnce—to_
signal ratios. One reason is the fact that the reference increases with increasze
of signal level, and more reference is developed as it is needed, at least for the
slow (250 Hz) fluctuations in envelope. So, although the reference-to-signal ratio
may be low, at least it has a tendency to remain put.

But another reason for this performance is probably the tolerance of the ear for
certain types of distortion. To illustrate, Suppose a single sideband signal is
demodulated by a simple two-diode detector in which the reference is somehow made to
have an envelope that is an exact replica (in level as well as in shape) of that of
the signal. If the signal envelope happens to be flat, as it would be if a single
sinusoidal tone were were being transmitted, a triangular beat waveform results, If
the signal is a speech-modulated wave, the triangular beat becomes modulated in fre-
quency while its amplitude follows the signal envelope faithfully,

What would such a waveform sound like? Surprisingly natural if you have a filter '
at the output to get rid of some of those "nasty harmonic components". Remember that
the harmonics of a triangular wave start with the third and that this third harmonic
is already almost 20 db below the fundamental before any filtering has been done.
This, plus the fact that the audio band in SSB starts at 300 Hz, just doesn't leave .
much room for distortion, In the r.d. the triangular waveforms that do occur exist
only momentarily,

1 was surprised with Dick said the R.D. was not a rate-of-change limiter, but
after studying his definition I had to admit that the R.D. does not satisfy the re-
quirements precisely. And by the same token its unconventional mannerof responding
to changes in the mean signal level makes it difficult to classify as a peak limiter.

First of all let's think of ¢ as being the factor by which You can increase the
signal level, while holding the reference level constant, before you run into a re-
ference-limited condition (g = 1). If a has a value of 2 and you double the signal
level abruptly, o momentarily drops to 1 (the triangle) because of the lag in the
narrow band filter, But eventually the reference level also doubles and ¢ is res-—
tored to its steady-state value of 2; the steady-state value is bPreferably designated
g, to distinguish it from the variable a. If the time required for the filter to
respond is T, you can double the signal again after T seconds without causing g to
become fractional, and you can double it T seconds after that, etc. If you keep this
brocess up you are increasing the signal 6 db every T seconds for an average rate of
increase of 6/T db/second (or 20 log as/T db/second for the general case) . This
a 1s less than a.. It is the familiar upward-swooping buildup associated with posi-
tive feedback. ?t is also the maximum sustained rate-of-change that the input sig-
nal can undergo without being clipped. I emphasize the word sustained, because as
was just noted, the signal was able to double abruptly without bieng clipped (it
tolerated an infinite rate-of-change!). Yet if the delay had been only T/10 seconds
before doubling it again, the clipping would have been severe., So although the R.D.
may not satisfy Dick's definition of a rate-of-change limiter it does utilize a
rate-of-change principle to govern its operation as a peak-limiter,

According to Dick's definition of a peak-limiter, it is one that will chop any *
waveform whose amplitude exceeds a level proportional to the mean signal. In other
words, if the mean signal increases, the waveform will be chopped at a higher voltage
level than it would be if the mean signal had not changed. 1In the graphs shown here
below is shown the envelope of a signal consisting of an unmodulated carrier upon g
which is added a repetitive pulse. If the repetition rate is sufficiently high, the
pPulse contributes significantly to the mean value of the signal. Consepently when
the amplitude of the pulses (but not that
ulaEul= of the unmodulated carrier) is increased

20 db as shown, the mean value of the
signal undergoes a drastic increase, But
there is no change in the level at which
the waveform out of the R.D. is clipped
that can be attributed to this increase!

7 : PEAK VALUE FOLLOWS MAXIMUM ALLOWABLE
v INPUT
MEAN VALUE OF INPU DB/SEC AND IS NOT PERTURBED BY INCREASE
OF MEAN VALUE AT INPUT

INPUT ENVELOPE
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Why is this so? Because the reference was already rate-of-change limited during the
pulses of low amplitude. It would not build up any faster than this when the pulses
became ten times as large. The reference derives its power from the input signal
subsequent to the clipping action (and hence is protected from false buildup in the
same manner as the output signal). The reference is not aware of the existence of that
portion of the pulses above the clipping level.

RHF

I am quite in tune with Steve about the R.D., -- and would only like to comment
briefly (ha ha) as follows: : v

a) Distorition. Quite happy to accept that the R.D.'s performance is satisfactory in
this regard under normal operating conditions. It just goes against the grain a bit
to use something that is inherently nonlinear ... Itfs nice to think that at least in
theory ideal operation is possible. And of course there had to be a solution to the
Principle of Life problem mentioned a few pages ago. If I get time I'll feed that
horrible formula for A(t) into the moron (("computer" —-- RLG)) and plot a few graphs
of said transfer characteristic and see just how linear detection is. Our old friend

Fourier will also tell us how much harmonic distortion and intermod we get for typical
signals too.

RLG
Bah! Academics.

RHF
You're a fine one to talk. To continue,

b) Noise Limiting. That Steve had anything further to comment about this is due only
to my rather sloppy expression in the "postscript" (which was intended for information
of RLG, not a scientific statement). When I said, "... the peak limiter will chop any
waveforms whose amplitude exceeds a level proportional to the mean signal"”, I was not
intending to refer to the instantaneous mean, but rather to the integrated mean, as
it would in fact be in practice. A

Twit: It is a simple fact of life that any real mean-detecting circuit will have
a fairly long time-constant associated with it for the express purpose of eliminating
modulation components. This same time-constant will prevent the output of the circuit
from changing rapidly, even if the instantaneous mean of the input signal does so.
Hence the clipping level will only change slowly, as in Stave's illustrations, al-
though ultimately it will arrive at the true mean level. The time-constant is, how-
ever, usually chosen to be much longer than the expected noise-pulse duration so that
this situation does not arise.

What all this guff amounts to is that by implication of normal circuit practice I
correctly described the essence of noise-limiting action in the first instance, and

did not intend to raise any question about it at all, even if I didn't say so very

explicitly.
RLG

Magnificent hindsight.

RHF

Shaddup. It has, however, been a worthwhile exercise insofar as it prompted
Steve's further elucidation on the dynamic operation of the circuit. So far as noise-
limiting is concerned this might well be summarised as one rather interesting, if
academic, point: that the clipping level increases linearly with a rate independent of
the amount by which the noise exceeds the signal, instead of exponentially and propor-
tional as in most other "automatic peak limiters". It is fomseeable that this could
give rise to improved £ performance under some circumstances.

RLG

To come down out of the Clouds a bit, Chris Pitcher in Melbourne has actually
built one of these Reciprocating Detectors and according to my translation of his
voluminous scribble the Device is undergoing extensive tests, and hopefully that will
be the subject of further communications in these pages. 1I'll have a long natter with
him on the subject when I go to Melbourne in a few days -- hoping that I can put
these manuscripts in the hands of our Printer first!

Many thanks to Steve Badessa and to Dick Ferris for their patient correspondence.
EEB is particularly suited for this kind of interchange. If anyone (including the
Authors) wish to carry these discussions further we should be pleased to hear from
them. Particularly needed are actual test comparisons between the Reciprocating De-
tector and Product Detectors under actual field conditions of signal and noise.
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A CRYSTAL-CONTROLLED VARIABLE-WIDTH-PULSE GENERATOR ~-- R. S. Maddever
' (VK3)

-- being Part III of the series "Counting with Electronics",
a Reasonable Discussion of practical sort which will surely
satisfy those who look toward ICs,

A crystal oscillator produces a train of 10 psec pulses. These are summed
in a counting section until a total predetermined by switches has been reached.
Thereupon an output flip-flop changes state, the counter is reset to zero, and
counting again takes place until the predetermined total is reached. The final
flip-flp has thus a square wave autput with mark-to-space ratio of 1:1.

When used to produce a 50 Hz wave the pulse width is 0.0l sec, or 10% psec.
Thus, since the switched controls allow precise settings in 10 Usec steps, the
nominal 50 Hz can be varied precisely in steps of 1 in 1,000, or 0.1%. Smaller
variations can be effected, if necessary, by "pulling" the crystal frequency with
added variable capacitance,

(Note that, as designed, it is not possible to obtain exactly 60 Hz for use
in North America, For this a pulse width of 8333 1/3 pgsec is required, and could
be achieved by pulling or changing the crystal frequency, or by having one stage
dividing by 3 or 6 somewhere.)

As shown, with output fed into a power stage having some filtering and
tuning, the generator is very suitable for operating a synchronous motor in a
clock or telescope drive. The switching can readily be set to give solar, lunar,
siderial and other rates with precise repeatability. Half and double speeds
are readily available by extra simple switching.

The generator is also suitable for driving stepped motors to give precise
speed control, and as a precision time delay. A higher frequency crystal oscil-
lator and extra dividing stages would allow even more brecise setting of the
pulse width. With the integrated circuits specified here, however, it is pro-
bably not possible to increase the precision by more than a factor of 10 because
of the need for a reset pulse of about 1 psec.

CIRCUIT DESCRIPTION

A train of pulses at 10 psec intervals is produced from a flip-flop following
a 200 kHz crystal oscillator (this crystal was readily available). The pulses
are sent through a chain of three decade dividers (MC780) and then through a
single flip-flop. Each decade divider, whose output is in binary 8421 form, is
decoded to decimal by an MC770, the outputs of which are connece&d to a 10—
position switch. The first decade is thus incrementing every 10 psec, the second
decade every 100 psec and the third every 1,000 psec. The flip-flop changes
state every 10,000 psec.

The switch-selected outputs from the decoders and flip-flop are applied to an
INCLUSIVE AND gate consisting of inverters from the MC789 and the NOR gate of half =«
the MC725 (the other half of the 725 is not used). When all four inputs to this
AND gate go High, the Monostable formed by a pl 914 produces a 5 psec pulse which
both trips the output flip-flop and, at the same time, resets the counting stages
to zero through a buffer amplifier formed by two inverters in the MC789. .

- The output flip-flop thus changes state each time the "count" set on the
switches is reached., It sends out a square wave, the "mark" and "space" lengths
each being the count number x 10 Msec long.

- For driving a 340 volt synchronous motor a simple darlington pair with a small
mains transformer used "backwards" in the collector can follow the flip-flop and
15 very satisfactory. Output is approximately 300 volts peak-to-peak for a current
drain at 12 volta of about 200 mA. Capacitors across the transformer secondary and
between collector and base of the darlington pair improve the wave shape. Power
can come either from a 12 volt supply, with suitable dropping to produce 3.6 V at
350 mA for the logic, or from a conventional mains supply.

Approximate cost: Oscillator $8, Dividing stages $27, Inverter etc $6, Output

stage $8, Mains power supply $12, Switches (edge?) $10. Total about $75.
Accuracy: Essentially that of the crfétal o%cillator.
Schematic Diggram: Please turn to page _117 .
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CRYSTAL-CONTROLLED
VARIABLE-WIDTH

PULSE GENERATOR
DOUBLE-  mc il
SPEED SW 9gq a I 111923
A 3 :E< -
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] B 12V 200mA)
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WHEN ALL DECODER OUTPUTS ‘ —!_L
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RESET COUNTER AND TRIP \ | 400
THE OUTPUT FLIP-FLOP. | AND _at;e_._) CLOCK |
A/R-2155 OR
3, TELESCOPE
K MOTOR

40250

LETTER: Transistorised CRO Design Problems.

I've spent most of the last six months
building a transistorised oscilloscope. It
started life as a slow scan affair for tracing
crystal filter passbands, but developed further.

I kept finding I could alter it, and now
even though it is only 10% x 10" x 4%, it has
acquired the best part of 50 transistors and
nearly as many diodes!

The biggest problem has been hum and in-
teraction between the time base and Y-amp.

To solve all this I have now four separate
stabilised supplies, accounting for 12 tran-
sistors and four zeners, Thus:

BRIDGES Regui.ATIRS

+12v. T'me boase .~
——L——O Avnplifrer
. b X7
—O0 EHT Gen.

1dv

1dv

=L Av. Time base
] O Bias
R ~L- A mplifrer
@ias

150

U2 +A50V. to Time
- Base and A»\p'f‘l‘;‘tr 5rag¢.|

On top of this is the +250v one stabilised
at 220 (Two VR108's) for the output amplifier
(each consisting of four BF178). The EHT is
r.f, derived to°give 3000V distributed as
-1500v and +1500v. A 3FP7 CRO tube was chosen
because it has both bong-persistence and short
persistence screens. I filter out the right
one by perspex scrreens. This proves very .use-

N

ful, as sweeps down to seconds can be used and
still produce passbands well, whereas the short
trace is good for general use,

The whole thing is d.c. coupled,

If ever

you want some fun, just try eleven transis-
tors as a d.c. amplifier to produce push-pull
output; every time you alter something you
alter everything else!!

Finally, would anyone out there want to

try a sked for me on 20m c.w.
a VK or 2L for W.A.C.

sometime; I need
The location is not too

good here, and input is only about 40 watts to
When I do hear a station there are so
many high power ones as QRM I don't get a look

a GSRV.

in,

-- Peter Lumb, G3IRM, 22 Hervey Road,
Bury Saint Edmunds, Suffolk, England,

((Peter's problem of feed isolation in power

supplies is not new.

Back in the days of

valves, this was a very big problem, since
zero-impedance power supplies were very hard

to find,

easily

solved,

These days, the problems are more
The situation is this:

{(Due to improved technology, power supply cur-
rents have somewhat reduced with the use of .
transistors, whilst the voltages have gone
down., What this means is that the capacitors
can have higher values for the same physical
size, but what is more important is the advant
of the transistor regulator -- which Peter has

put to good and typical use,

This, with the

aid of an operational amplifier, can be used
to obtain a power supply with nearly zero Zout

within a limited current range.

Hence inter-

circuit coupling via the power supply can be
eliminated,for all practical purposes.-~RAJR))

. - _ N o _ - T
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MODULATED LIGHT COMMUNICATION —~— Part 1IV
-— Future Possibilities

BY: K, Burlinson, VK6ZEA

The equipment described in our Aug-
tober 1972 EEB article (p. 87) might be
considered rather impractical because of
several deficiencies. It should, however,
oe emphasized that this does not repre-
sent cur "ultimate" system, but merely
the most recent stage of development. Nor
should our interest in the system be in-
terpreted as implying the practicality of
the idea. Our interest stems mainly from
the relative uniqueness of the project,

Further development was, alas, halted
two years ago by the author moving inter-
state and being unable to continue expts.

Ideas for future improvement centre
primarily around more sophisticated re-
ceiver design. By differentiating the
signal from the photomultiplier it should
be possible to reconstruct the original
pulse-width modulated waveform in the
receiver, rather than treat the signal as
though it were intensity-modulated. The
reconstructed pulse-width waveform could
then be integrated to reproduce the modu-
lation signal. Under these conditions the
passband of the receiver could be restric-
ted to the range between approx 5 kHz and
25 kHz. Note that it would not be neces-
sary for the receiver passband to extend
to low frequencies. This would enable us
to roll off the receiver response to low
frequencies such that 100 Hz interference
from artificial lights would no longer be
troublesome -- as long as the photo-
multiplier was not driven into saturation
((Maybe an argument in favour of a rhoto-
FET of the low noise variety? —— Ed.))

Interference from moonlight and sky-
light should be minimised as light in-
tensity variations, unless they are rapid
and severe enough to interfere with the
differential process, will all be sup-
pressed when the constant amplitude pulse
width modulated signal is reconstructed.

By the use of considerably improved
optics, we may be able to operate in day-
light., We make no apology for using low-
quality optics, as our interest has been
directed towards development of the elec-
tronics... There is also the problem of
expense -- good optical equipment costs §.

Suggestions such as using volume com-
pression.and possibly AGC in our trans-
mitter audio amplifier stages, and a bet-
ter mixer, would result in a worthwhile
improvement in the modulation percentage
of our output.

Both RAJR and RLG have suggested the
use of various Frequency Modulation (FM)
Ssytems. By using a carrier of approx.
10kHz, which would then be frequency mo-
dulated, it wcould be possible to achieve
the same advantages as we could obtain
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by using PWM. The prime reason for using
these more complex systems, it must be
remembered, is to enable the use of a
receiver with a passband which does not
extend below, say S5kHz. This allows
elimination of interference from arti-
ficial lights. It may also be possible
to bypass this interference by the com-
bined use of good optics and IR instead
of UV, in which case ordinary intensity
modulation could be used.

An important secondary reasonfor
using PWM is the much improved modula-
tion percentages achieved.

An important advantage of FM over ‘
PWM is that it would require a lower
bandwidth. The bandwidth for PwWM depends
on the modulation % desired, and tends to
infinity as the modulation % approaches
100%. The bandwidth of an FM system
depends only upon the frequency response
desired for the system.

We may, however, consider an impor-
tant advantage of PWM to be the ability
to use switching techniques to modulate
the lamp. Hence it is relatively simple
to achieve good modulation percentages,
with no problem of overdriving the lamp
nor the need for a high power modulator,

Some form of pulse-frequency modula-
tion may indeed turn out to be a better
proposition than either PWM or FM, where
the advantages of switching mode drive
circuits and the lower bandwidth require-
ments of FM would both be realised!

POSTSCRIPT by RLG:

A major advantage of FM is the use of
Severe amplitude-limiting stages in the
receiver. Since the vast majority of
noise and pickup is AM, this slays numer-
out dragons at a blow -- if transducer
saturation is avoided (viz, in the photo-
tube or other light-receiver).

... I have a pile of literature which *
can be used as a Reference List, and which
will appear another time, despite cries of
protest by readers (for reasons described
elsewhere in these pages). (Next month) .

We have also received an immense cir-
cuit diagram of the whole mess from Mr.
Burlinson, Since it occupies several
feet -~ I mean decimetres —- of space we
shall try to summarise and condense it a
bit. Another time.

If anyone else has any results from
modulated-light work we should of course
be very pleased to hear about it!

PMAANMAANANAANAMANNN

LETTERS TO WELFARE DEPARTMENT (continued):

-- I am forwarding my marriage certificate
and my three children one of which was a mis-
take as you will see...
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LETTERSLETTERSLETTERSLETTERSLETTERSLETTERSLETTE

IC's vs Discretes

Arthur Adams' article in the June 1972 EEB
on the Parts Availability Crisis certainly pro-
voked great interest on my part., Having had
similar problems as an amateur designer and
general electronic "dabbler" I agree with his
suggestions for helping to alleviate the
situation. ,

Although I am not a communications or ama-
teur radio bug, I find articles such as the
Reciprocating Detector very interesting.

Without going into depth regarding the use
of ICs vs discrete components, I have .found in
my hobby work and design/manufacture that each
have their particular advantage for particular
applications at hand.

I'm using ICs to great advantage in the
latest design on a coin-operated unit, now on
the drawing board. It is an "Electronic Darts"
type game, with requirements for illuminated
"players" dart flight trajectories, target
score illumination, score update and readouts,
coin counting, game timing, etc. As you can
imagine, to do this with all discrete components
would be too costly and physically prohibitive,,

For hobbies, ICs offer many advantages, par-
ticularly in Audio/stereo/quadraphonic repro-
duction fields. Discrete transistor preamps
and tone controls still are a lower cost method
at the present stage, but ICs will soon be an
advantage there too,

In general I believe in the policy of the
best component for the job in hand.

-- Ron Corben, Anglers Paradise, Q1d.

Unrequited Virtue?

Many thanks for the October issue of EEB.
Quite interested in your publication, but I
do not wish to continue receiving it. Best
wishes for Xmas and the New Year.

~- (Correspondent), Campbelltown,

Too Much Literature?

1 would just like to make one comment; you
recommend SO many various magazines and various
other assorted interplatedsniketts that it
would leave me in an unusual state of total
bankruptcy if I followed all your advice.

Your Crystal Set Technology was good, and I
intend now to fiddle with vinegar 5¢c and 2c¢
pieces instead of studying. Keep your standard
where it is. I eagerly await vour next issue.’

-- Gordon Markwart, VK2ZGO, Robertson NSW

We don't like "ham"-type radio either.

Regarding your magazine's content, al-
though not particularly interested in ham
radio, I generally find sufficient general
electronics and hints etc in it tomake it
worth the money.

-- Fred Temple, Morwell, Vic.

Patience

=127~
(continued from previous column:)

({You should see what its like having
to produce it! -~ RLG))

Faint Hope
We wouldn't want EEB to expire.
find cheque...

-~ Roy Spotswood, Bingera, Qld.

Please

((Can't say I share your sentiment... —- RLG))

Part 2 next month (or next year)...

If I have any comment to make, one would
be having to wait what one could loosely term
an indefinite time for PART 2 of an article,
when you've had your appetite whetted and are
raring to go, One such article would be the
R.D, detector,

Perhaps subscribers unconsciously adopt a
similar "indefinite" or "put it off till next
month" attitude when suscription time comes
around. Possible?

Me? I like EEB, waiting and all!

-- L., J. Godfrey, Albert Park, Vic,.

Too Casual
No renewal, thanks. You are much too
casual with publication dates for me.

-- (Correspondent), Wauchope, NSW.

A TONIC SOUP: Add together in suitable propor-
tions: unpearled barley, parsley, mint, celery

carrot, potato peelings, sage (small amt). Drink
some daily, hot or cold. Guaranteed. (OFGS N/L)

THIS ELECTRONICS EXPERIMENTERS BULLETIN IS PRINTED WITH
LOVE ABOUT SIX TIMES PER  YEAR EXCEPT WHEN IT ISN'T. PRO-
SPECTIVE AUTHORS SHOULD SEND FOR GUR "MANUSCRIPT POLICY"
SHEET. ARTICLES EARN FREE SUBSCRIPTION CREDIT {only) .
IF YOU HAVE A TECHNICAL FACT OR OPINION OR RECIPE, HERE
IS YOUR OPPORTUNITY TO SHARE IT WITH OTHERS,

EDITOR: R, Leo Gunther (VK7RG). ASSISTANT EDITORS: R,
A, J. Reynolds (VK7ZAR) and Rich. H, Ferris (VK7ZDF) .
Associate Editors: Chris Pitcher and Les Yelland (VK3).
Draughtsman: Stephen K. Gunther. Secretaries: Brenda
Ford and Alice Gunther. Subs Manager: Robert A, Walton

AUST, TPNG: $1.55/yr, $4.20/3-yrs to R, A, Walton, 115
Wilmot St., Huonville, Tasmania 7109. P.O.'s preferred.

NEW ZEALAND: $1.70/yr, $4.60/3-yrs to N.Z. Assoc. of A.
R. Transmitters, P.O. Box 1459, Christchurch (NZ funds) .

CANADA, U,S,A.: $3.50/yr to Frank Merritt (VE7AFJ), P,
0. Box 309, Parksville, B,C,, Canada. But enguiries to us.

Elsewhere: X 1.40/yr (cheque) to Bob Walton, as above,

BOUND VOLUMES: (1971, 1972): Aust and NZ: $2.50 (NZ 50c
more if want Registered for reliability). Canada or
U.S.A,: $4.50, No its not worth that, but then the §...

RENEWALS: If you don't renw I can fold EEB and go fish-
ing. But then what would I do with this great stack of
lovely manuscripts? If you want to see what's in them
you'll have to Renew if there's a Renewal Stamp on this
issue. If you include your Address Label you'll make it
much much easier for me. Please dosohuh?

COMMERCIAL ADVERTISING: (Offset) $10/page, $6/half: cir-
culation about 1000 including somepromotion -- all to
devoted Enthusiasts, Why not try them on?

You have a fine mag, and I patiently (Imhave, #RINTING under great duress, the Advance Publicity Co.

to be) await my first copy.
-- G. Rand, VK72AQ, E. Devonport, Tas.

prospers irregardless, because they deo good work (if
supplied good prints) and at low low prices. 341-817 ph.
And their Proprietor is a Gentleman. Try them!
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Top Brand 5% to 10% 1/2 W and 1 W.

100 for $1.00
Top quality (definitely no junk), all 10% tolerance.

No rubbish. Mixed values

POLYESTER CAPACITORS

CARBON RESISTORS

((7898 ¥HL NI II MYS NOX WHHI TTIL HSVITd ASVATd) )

160 to 270 V, wide range of values -- 100 for $3.00 (+P.P. 50c).

CERAMIC CAPACITORS:

50 for $1.00

All modern disc-type

standard pots and tab

50c) .
~voltage types at

(+ P,P.
evable value).

pots —- 10 for $2.50
Top quality, current low

POTENTIOMETERS including stereo pots, switch pots,

25 for $2.00 '(unbeli

ELECTROLYTICS

-- 20 for $1.50
EM401 -- 10 for $1.95

TAG STRIPS (10 pin)
SEMICONDUCTORS

-- 10 for $3.00

8 for $2.00

EM4A04 —-—
BZY 88/6V2

SE 1001 -- 10 for $2.50

TRIMMERS (12-120 pF)

-- 10 for $1.20

50c) .

(+ P.P,

COPPER-CLAD BOARD 6" x 6", single-sided -- 10 for $3.00

FERRIC CHLORIDE ETCHANT (solid)

100 gram bag -- 40c.

L3
.

-— Pack and Post 20c, or extra (as indicated) for heavy parcels.

MICRONICS —

_

a

P.0. BOX 1758, Randwick, N.S.W. 203]|
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. pitchers corner —- by chris pitcher (vk3)

\) —> Electronics_in New Zealand

L/ Those NZ magazines certainly make us look like country
C cousins don't they (hmmm, what's the life like in NZland?).
) Also the summary of parts availability in Electronics Weekly.
Pity someone couldn't arrange a similar service here. The
trouble is you'd be ridden out on a rail for daring to publish such
‘private and confidential' information!:

—> The Parts Availability Crisis

Crisis is right. But I'm a bit dubious about putting us at the mercy of the.
overseas suppliers. Since all the equipment we work on is Milspec and requires
type-approved parts, all such parts have to be ordered overseas (local stocks
nill, always). We wait, on average, 4 months for resistors and capacitors (yes').
For subassemblies and the like -~ well, if we're lucky we get them, provided
they are not "discontinued". We have a sweep generator, new cost = $5000,
and the mots who built it have been taken over. So, no parts, no service, no
new plug ins. When it breaks down, throw it away. And our so-called "local"
companles are not interested in type-approval, so it must get worse.

Here's an exercise. Try and buy a 28V d.c., 5A, DPDT switch. I don't care
what it looks like, just so long as it is a switch. All the locals will supply
is 3A; or 5A SPDT, and we would have to ask Quality Control to test it to a
Milspec for us. Now, I'm not that much of a Nationalist that I demand everything
have Australian labour in it; all I care about is the availability, and at the
moment ,it ain't!’

Another thing, if things don't improve in (say) 3 years, I doubt whether
there will be much opportunity for Engineers in this country. Mechanical En-
gineers are in that position at the moment:; no manufacturing going on, SO no
jobs.... Things don't seem too bad in Electronics,but I fear for the future.

Back to the PAC, Have you tried to buy any precision resistors lately?

They make 'em in the U.K., -- 12 weeks delivery from the time they decide tc make
them. This could be months from the time they get the order.

Finally, if you want to make a lot of money, find a way of importing and
selling overseas Milspec components inside a fortnight, and you can name your
price to the Services. Only takes good liaison with someone in the USA. And
of course certain other advantages of local type... And further:

Most local suppliers now have $20 minimum orders, and they like retail sales
like a hole in the head. If someone was prepared to become a retail outlet,
buying in $20 lots, They would not only worship the ground one treads on, but
likely also advertise for you as well. Me? Don't have the time, alas.

—> The Reciprocating Regenerator?

All you people are doing a lot of talking about Reciprocating Detectors, but

I'm being rash and have built one. Its almost working. I'll let you know. But
but but... I wonder. Have we rediscovered the Regenerative Detector? Have a
think about this circuit for a moment (left).

+V  If we turn the pot up to the point where the

- oscillator is going, we have a normal BF. /PD,

‘——%ﬁ—- But if we turn it down to the point where 1t
is just not oscillating? Don't we end up with
the equivalent of the R.D.? Time has not

allowed complete development yet, but I feel
‘Ej there is a bit of sleight-of-hand in it some-

A0 ¥ 5o

ouT ? where! I'll let you know how it goes.

C)SC' I saw a rather good attempt at defining
RO[) : Receiver performance in Ham Radio recently.
I>E1' So, people are listening... I recently worked
up a method to use a transistor if place of a valve in an i.f. stage, using con-
ventional i.f. transformers. Open secondary connection between capacitor and coil,
run the C to emitter of a common base amp, run collector to output. Nice, eh?
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AN AUTOMOTIVE EXHAUST GAS ANALYSER
- —— by Peter Ward (VK2) and Rod Reynolds

Why? ,
A subject that most budding engineers
and physicists have to study is the effic-
iency of heat engines, and in particular,
internal combustion engines. These are
horrible machines that are difficult to
analyse inasmuch as there are lots of mo-
ving parts, all generating heat and was-
ting mechanical energy, and even the energy
source 1s a somewhat irreversible explosion
On top of this, mechanical considerations
don't allow you to gen valves suddenly,

and it takes work to move gas -- and so
on....

Real Systems

On the other hand, said engineers
assume, at first anyway, that everything
happens slowly, cylinder walls do not con-
duct heat, the bearings are all friction-
less and everything is at STP etc -- and
they do come up with some interesting re-
sults. Such as: It will work (probably).
It might even have an efficiency of about
30%, which isn't too bad!

And so said engineers build the pre-
dicted engine and find that nothing goes
right, and in particular the exhaust
system burns up. Controlled fiddling
does yield good results, however, and the
whole aralysis changes to tne proverbial
cut and try and trade-off.

Tradoffs

To an engineer, one of the mini-
mums to be established is the amount of
fuel used to obtain a given power output.
Researchers as early as 1916 discovered
that there was a relationship between the
Power Output, the Fuel Economy, the Fuel
to Oxygen (or more normally fuel/air)
ratio, the Temperature of the exhaust
gases (EGT), and in the particular case
of the Internal Combustion engine, the
ignition timing, for a given design of
engine. See fig, 1 for a typical set of
curves,

Easy Economy

So what does all this mean? It means
that you can, with the aid of fig. 1 and
a simple pyrometer (a thermocouple con-
nected to a microammeter) set the maxi-
mum power or maximum fuel economy of any
combustion engine, and in particular your
motor car engine -- even if you have one
of those new rotary engines,

Observe fig. 1 again; for s given
throttle setting, peak EGT occurs at a
fuel/air ratio of 0.067 —- a ratio at "
which 100% utilisation of available fuel
and air is made, i.e,. chemically correct
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or "stoichiometric” mixture. At this
point, economy is at a maximum, but avail-
able power is down 3%. If we now richen
the mixture until the EGT drops about
500C. from the peak*, we come to the point
of maximum power, but the fuel consump-
tion has increased by about 20%!

The ramifications of this are enor-
mous. On one hand the car manufacturers
want to advertise maximum power and maxi-
mum mpg all at the same time, and with con-
ventional testing methods the tradeoff is
obtained by sticking an exhaust gas analy-
Ser up the tail pipe and setting the fuel
to air mixture at 0,072 or thereabouts.,
This is rather messy.

* Traditionally this has been stated in
degrees-Fahrenheit, but since the world is
now going metric, it is time that we
Started stating and using temperature
figures in sensible units: Centigrade.

A degree-Fahrenheit is a bit over half of

a Centigrade degree. 0°C. is freezing of
water, 100°C is boiling of same, 20°C is

@ nice room temperature in Tasmania, 25°

in USA: and 37° is blood heat. Simple? --Ed.
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But with the aid of an EGT indica-
tor, simply finding the EGT peak, and
then richening the mixture so that the
EGT falls 30°9C. or so is just as good.

With these figures in front of you,
you will realise just how haphazard and
inaccurate "tuning by ear" is, whether you
are playing with your (?) aircraft mix-
ture control, or the adjustable main jet
in your car.

A Practical System

A thermocouple (to be described la-
ter) is mounted in the exhaust port of
the leanest cylinder as close as possible
to the exhaust valve. A microammeter on
the dashboard is calibrated in ©C. x 100,
Chromel P - Alumel thermocouples are
generally used because of their corrosion
resistance.

The problem most apparent
the EGT system to cars is that
normally operate with cecnstant throttle
setting. We can, however, use the sys-
tem in the same way that we would a con-
ventional Exhaust Gas Analyser. That is,
set the carby mixture at any particular
throttle setting. With multiple probes
we can take the guess work out of tuning
a multiple carby set up, e.g.

in adapting
they do not

- The production-line carby must be
jetted to suit the worst possible fuel
distribution characteristics in the pro-
duction spread and must be richer than
necessary for most engines,.

WARNING WARNING WARNING WARNING!

It might look as though best
economy might be obtained by running
lean of EGT peak, but the fuel dis-
tribution in even the best engines is
poor enough to cause lean hotspotting
and eventual damage to valves, plugs
and piston tops. Thus, it is advis-
able to run a little rich on theaver-
age so that the worst corner of the
leanest cylinder is safe.

THESE PROCEDURES SHOULD NOT BE
UNDERTAKEN BY READERS UNFAMILIAR WITH
AUTOMOTIVE ENGINEERING PRACTICES

(EXHAUST GAS ANALYSER -- Cont)

A good many cars have externally
adjustable main jets or else may be fitted
with them, e.g. Stromberg units as fitted
to Holdens. 1If control can be extended

to the dashboard by means of a flexible

cable, the mixture may be set on the “run
(Memories of my old 1922 Essex 4! —--RARJ)
This is much better than the usual "runs

»
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sweetly" or "good grey exhaust" methods
of tuning.

((Bd, Note: The matter of advisability
or otherwise, of adjusting one's ownh jets,
together with a number of esoteric and
earthy matters will be taken up in Part
IT of this series, as well some various

Improvements and modifications.))

Building the System

The illustration (fig. 2) and notes
should explain the job fully. With a
homebuilt system, EGT peak is easy to
find, though some difficulty arises if
we want to set an exact number of degrees
below peak. An approximate calibration
system can be applied as follows:

Richen the mixture until the motor
just starts to run roughly. This occurs
about 100°C. below peak. Then consider
the scale linear, and put marks (on the
meter face) at 25°C. intervals.

Incidentally, the actual temperature
is about the 900°C., level, and therefore
it is not practical to calibrate the
thermocouple with any egquipment normally
accessible to automotive enthusiasts.
Indeed, it is neither practical nor de-
sirable to consider the absolute tempera-
ture; only the AT matters, the desired
reduction below peak temperature. The
absolute temperature will depend on a
wide variety of variables, and is not
relevant.

The probe should be installed in
the exhaust manifold of the leanest
cylinder, identified by having the whtest
or lightest grey plug electrode insulator.
Under this condition a depression of 30°
to 60°C. is probably safe. We must,

CHROMEL -P AND //f”/f”“

ALUMEL WIRES* A

CONNECTOR
BLOCK —

"1/4u
COPPER TUBE

DRILL 1/4" HOLE
IN CENT. AND BRAZE

&

TWIST AND WELD ~
<5 BLOB ON TIP CLAMP TO
CONVENIENT

BOLT

1/4" HOLE

ORDINARY
CAD,PLATED
HOSE

CLAMP

DRILL 1/4"
HOLE IN
MANIFOLD

FILL COUPPER TUBE WITH CLAY (MAKE SURE WIRES
ARE CLEAR INSIDE, NOT SHORTING) AND FIRE
IN KILN AT SUITABLE TEMPERATURE.

* ENSURE A NEAT SMALL EVEN WELD, No. 26 B/S
CHROMEL -P/ALUNEL W1RE WAS AVAILABLE FROM
H.B., SELBY AND Co., NOTTING HILL, VIC,, AT
10c EA. PER FOOT, MATCHED PAIR.

TO pA METER, CALIBRATED IN CCent,

]

IG. 2: THE HOME-BUILT SYSTEM
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however, emphasize that caution must be
exercised to avoid the possibility of
'lean hot-spotting". Consequently, THESE
PROCEDURES SHOULD NOT BE UNDERTAKEN BY
READERS UNFAMILIAR WITH AUTOMOTIVE EN-
GINEERING PRACTICES,

The circuit of fig. 3 allows ex-
pansion of the top end of the scale in
order to make the readings easier.

Adjustable main jets are available
commercially for Stromberg and Solex
carbys, whilst S.U, carbys are ready as
they are.

sSome Notes:

PAW: With a simple system such as ours,
readings will vary slightly with cabin
temperature, but this will not worry us.
The aircraft models have to be fully
capensated because they often have to be
"redlined" at 1050°F for turbocharged
engines.

RAJR: There are, of course, many ways to
build such a unit as this. One way that

I have attempted is to mount the thermo-
couple wires in the small twin bore
ceramic from an old IRD two-watt resistor,
the kind that was in general use some

30 years ago -- the type having solid
lead ends. A search through the junkbox
might yield a couple.

A hole can be drilled and tapped 1/8"
BSP taper in the exhaust manifold at the
appropriate point, and a brass rod threa-
ded 1/8" BSP straight, drilled to just
take the ceramic rod and slit, so as to
act as a clamp when screwed into the taper
in the manifold. Its easier if you have
a lathe (though I didn't use one).

Due to the small d.c. voltages encoun-

Ay Mee oo -

tered, care must be taken to isolate the
M o =
A Ao T
24w
ek
Loz
+
> ;*D
> > Oy
ZEN,
43K 2 1.5k %43"
T o+

FIG., 3: CIRCUIT FOR EXPANDED METER SCALE,
TRANSISTORS MAY BY AY1115 OR AMNY SMALL SILICON TR,
THIS CIRCUIT EXPANDS THE SCALE APPROX 4 TIMES USE
"ZERO" CONTROL TO BRING POINTER ONTO SCALE AT THE
DESIRED TEMP, INCREASING EMITTER RESISTOR TO 2.7K
DECREASES MAGNIFICATION TO ZERO (1.,e., SCALE READS

. NORMALLY, IN MY MODEL). DIFFERENT VALUES INBETWEEN ¥
GIVE DIFFERENT MAGNIFICATIONS, NOTE: IF COMPUTER
GERMANIUM TRANSISTORS ARE USED, CAN USE GE, DIODE IN
SERIES WITH EMITTER TO GET OFFSET.

(EXHAUST GAS ANALYSER -- Cont.)
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wires from the earth of the car at all
points other than the meter unit,
Note: 1/8" BSP is about 3/8" 0.D,

Esoteric Problems

There are numerous problems which
may be associated with certain engine
designs. E.g., pre-heated intake, water-
cooled manifolds, or post-valve burning
(in some high performance engines, e.g.
motorbikes). And the Peak EGT can move,
depending on pressure, humidity, oil in
the npetrol, % oxygen in the air, tempera-
ture at the other end of the thermocouple,
and other factors according to Murphy.
Finally, it could well be worth not going
to any of this trouble for socme so-called
cars, such as the Volkswagen. Some of
these matters will be discussed in Part IT,

CAA ,\ ~

v \
AT AV AV ANANANAT A
VowoW o Ly

AN A A
Sy

AN S A A A AN AN A
""‘/\/’5\" MVAVATE \hf\ \',/\ AT
AT AV AV AEAVANA WANAWA S WA

B v RN 'i v oV 0 / F)

VoA

LICENCE EXPIRATION (etc)

((ARNS Bulletin, Feb, 1972, note by K@NL))

Every so often, an item in the swap pa-
pers appears, telling how so-and-so is off the
air because he let his licence lapse. This is
a situation that could have been prevented by
the expenditure of less than (25c).

Many years ago, the Foundatien for Amateur
Radio of the Washington, DC area arranged a
License Expiration Service. Jocan Machinchick,
K3KBI, volunteered to perform the service and
she has been doing it all these many years. And
it has been working wonderfully.

All you need to do is to send her a
stamped postcard, with the date on it you want
her to put it in the mail. You can say any-
thing you wish to yourself. Wwhen the date ar-
rives, which you have specified, she will mail
your card to you, thus prompting you to get
that renewal in the mail immediately.

Her address:

Joan Machinchick, K3KBI
1023 Lake Clair Drive, RFD 4
Annapolis, Maryland 21401, U.S.A,

EEB Ed's Note: This is intriguinging idea, and
although the PMG takes care of licence re-
minders here, the service could well be useful
for other matters as relevant. The only problem
is that you have to pop U.S. Postage on the
card, and you have to be prepared to wait some

6 to 8 weeks for delivery, assuming no postal
strikes or dockers strikes on the East or West
banks of the Pacific. But the normal time lag
can be calculated in the date desired, and the
Australian Postal Strike can be forcast with
some accuracy by assuming that it will occur
during the Christmas season of years just pre-
ceeding massive postage rate increases., For
those brave souls interested in the scheme, send
a Postcard as above, with about 15c u.s. pos-
tage on it, or 2ic u.s. if by air mail (takes
fowr to fourteen days by air, depending...).
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A NEW LOOK AT FETs, by C. Pitcher (VK3)

Readers who feel that they want a re-
view of varius principles on FETs, may
consult a variety of sources in this day
and age, from a fairly sketchy coverage 1n
all of the Amateur Radio Handbooks, to a
wide variety of their applications in the
Handbooks, Amateur Radio Techniques, etc.
There are whole books on the subject, as

in Ed Nell's "FET -- Principles, experi-
ments, and projects" (Sams, U.S.A.), which
was referenced several times in EEB dur-

ing the past year. Or there are marvel-
ous Application Notes on the subject put
out by Siliconix, Motorola, and RCA., They
are usually available from the right
source by writing on suitable Company
Letterhead (Siliconix: 1140 W. Evelyn Ave
Sunnyvale, California. Motorola: H. M.
Bamford and Sons P.L, 228 Murray St.,
Hobart, Tas. 7000; or Motorola Semicon--
ductor Products Inc, Box 20912, Phoenix
Arizona 85036. RCA: Write AWV, who are
very cooperative, usually; Amalgamated
Wireless Valve Co P.L., 348 Victoria R4,
Rydalmere, N.S.W, 2116} . And finally there
is ample material published constantly

in all of the amateur magazines, e.g.

"An Introduction to the Field Effect
Transistor" by G. S. Byass, VK3ZWA, Ama-
teur Radio, May 1968; "FET Primer" by

J. Fisk, W1DTY, 73 Dec 1965; or a whole
range of current material in the past
years Ham Radio, particularly in the
columns by Ed Noll (and come to think of
it, see also his "Solid State QRP Pro-
jects" as reviewed in the Feb 72 EEB).

FETs:

The Basics
As practically everyone knows by now
FETs are far simpler in operation than
the bipolar (i.e. conventional type)
transistors. An FET exsentially combines
the voltage-controlled conductance of a
valve with the conduction mechanism of a
bipolar transistor.

This simplicity shows in the data
sheets. Only two parameters describe the
forward characteristics. These are:

1) Ipgg: Zero gate-to-source-voltage
drain current, and

Gate-~-to-source voltage for
zero drain current (the
“pinch off voltage").

2) VP .

Inbetween these points, the transfer
characteristic curve is a parabola, pure
and simple., Don't worry if the books
give expressions like

((herewith follows an expression

for I as a function of IDSSI Izss,

Vgs, Vp, with 16 terms in it, wh}ch
I refuse to type! Hi, —-- RLG)

If it was that bad, I would have taken up
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fishing long ago. That is the correct
theoretical relationship but the FETs
don't much believe in theory, so they
merely follow instead the curve,

VGS 2

I =(I + IGSS)(VP - 1) -1

D DSS GSS
where 1 is the reverse saturation (viz
leakage? current of the input diode. For
In > 100pA we can neglect this, and the
expression becomes,

2

VGs
Ip = (IDSS) (V_C;___ - 1)

This may seem a bit far from George
Ohm, but it isn't really.

Measuring an FET

The two constants (for a particular
FET) needed to unscrew the FET are Ipgg
and Vp., a voltage and a current, which we
can easily measure.

Fig. 1 shows a suitable test set up.
With the pot wound right down (zero vol-
tage gate-to-source), the meter measures
Ingg- Wind the pot up until the current
becomes some fraction of Ipgg. and then
measure the voltage on the gate.

Then if we take,

¢ = In (at the measured Vgg)

Ipss

the Pinch-off Voltage, V
Vas (as measured?

(L - vK)

and that is all we need.

VP=

simply by re-

We could measure V
ducing I to zero, yes, but the only trou-
ble 1is tEat everyone's idea of zero is

different. It is safer to keep it up at
a current we can measure.

The other thing I said you may need
is Izgg- This is simply the leakage of
a reverse-biased silicon diode. If you
can measure it, good luck to you; if you
can't, then it won't worry you....
Grandma would have approved of this kind
of approach; if the milk doesn't taste
sour, it isn't.

Plotting an FET

Now, using the values of Iphgg and Vp
actually obtained for a given FET (or do
you believe that the published data ap-
ply to every unit??), we can plot our
I, vs Vgg curve®, Fig. 2 shows the idea.

#Strictly speaking, this is for constant

Vhg. but who is strict in these permis-
DS

sive days?
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But those who have met parameters
before are going to worry about the for-
ward characteristics that all the good
boocks publish, i.e.,

Iy vs VDS' with VGS constant.

Well, I'll compromise with them and talk
about the first bit for Vpg < (Vp - VGS)'
See fig. 3.

What we want to know here are the
coordinates of the knee voltage, which is
where the triode region ends. This is
useful if we are going to use our FET as
a voltage-controlled resistor -- and that
1z rather nice, because garden-variety
VDR's tend to work at highish voltages
as far as semicons are concerned,

Thus above the knee is where the
FET starts looking like a constant-current

device (like a pentode) -- and that can be

useful in voltage regulators, as RLG des-
cribed in the 1970 power-supply series,
and as he will revisit here in due course.

Finding the Knee in fig. 3

Start with the Ipgg curve (VGS = 0).
The knee is at
Vps = Vp
Now the curve for Vgg = 1l volt has its
knee voltage when

VDS = (VP - VGS) =6.4 -1 = 5.4 volts

in this instance. And the current at
that point is given by

Ve 2

Ip = Ipggs (1 - y ) = 5.6 mA here.

and so on, for each value of Vgg.

EEB/ Dec 1972

measured at the point where the triode
region ends. And so,

Vp

OUTPUT RESISTANCE = v
I (1 - 5
DSS -
p

Grandma's Results

On the other hand, showing their
usual abhorrence for anything theo-
retical, the actual resistance will be
between about 0.4 to 0.9 times this
value. Also, it is not quite a straight
line, but if you want to know how straight
it is you have to measure it., The same
if you want the output impedance in the
pentode region (i.e., above the knee):
you can take my word for it as being
higher than 20 K{! if you like.

The appropriate Murphy's Factor of
0.4 to 0.9 may therefore be represented
as a suitable Arbitrary Constant in the
above resistance formulae,

~

Discovering Transconductance (Gm)

Unlike the bipolar transistor, the
FET is operated by voltage (rather than by
current) at its input, and so like the
good old valve, its amplification is re-
lated to mutual conductance, Gm, rather
than current-gain.

In this case, without involving
ourselves in maths, the transconductance,
Gm, at any point is the slope of the In

vs V curve (analogous to I vs V, for
valves), and the initial slope is
2 Ipss
Gn, = Vo » Measured at I, = Ipss-

And this gets less as the current gets
less, following the relationship

The average slope of the triode I
region (i.e., below the knee) is the re- Gm = Gm_ T
sistance from drain to source for that DsSS R
particular Vgg. This is
given by the complicated
relationship, R = V/I, or 10
: . FIG, 3: Forward characteristics
in older books, R = E/I. I, | (Calculated; same NF 501) .
In this case, (mA) | NOTE: These are straight-
line approximations. They Vos=9 _
- 4. 4 may, in some cases, be =T
RDS VDS/ID 3 Loss L out by up to 20% {(es-
FIG, 2: Measurements on tlmated) as regards
I, NF-501 FET. VDs = 12v. slope at any point, Knee
SUPPLY VOLTAGE (mA) as well as the
At Point P: facter 0.4-0.9
-0 (Must be 64 64 mentioned in :_‘_‘3
* > vPi) the text. g0/ ___---~
But 1t
T ID doesn’t
matter
very =~V
.- _T_ - 4+ 4 much, S S aee===TT
-~ =3y
Yss 1\ S iz
| ] -
= —Q-_V;_
—o 0V. T T Rpy = enormous
fig. 1: Test setup for .
measuring Ipeg and Vp o P Vs (volrs) 0 : : \/p‘s gv::(rsl

—
-8 P “+ 6 -4
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Marvelous, isn't it, the amount of
information we obtain from just two
measurements! We can now describe and
design around any FET we have, just by
making two measurements. The implica-
tions are deep, and I leave you to
ponder them alone.

" More than this isn't particularly
necessary, but where it is it is covered
nicely in the Literature:; incidentally,
to the list at the beginning of this
article, might well be added the RCA
Transistor Manual, which like their
Tube Manual contains in the beginning of
the book a very nice condensation of the
theory of operation of the relevants,

Here I will just make mention of two
other topics, since they are an exten-
sion of what I have said.

FETs as Direct Current Amplifiers

The advantages of FETs hare are the
high input impedance, and the temperature
performance. The former needs no mention
-- most of us are old enough to remember
valves:; 1if not, museums will (probably)
have some! But I would like to chat
about temperature effects,

Consider fig. 4. The output voltage
Vpg, can be set at one temperature (say,
25 deg. C. = 77° F.) by varying the bias
voltage, Vgg. ©Now, that bias voltage is
in series wilth a reverse-biased diode
(viz, the gate-source), which has a
leakage current which rises with tempera-
ture.

(NEW LOOK AT FETs -- Cont.)
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low Igss, or f£ind another of the same,
and long-tail-pair them? (1 e., use a
balanced circuit). ,

_ The other source of drift 1s a
little more complicated.

Still more Drift

What happens is that our transfer
curve (Ip vs Vgg) shifts, as in fig. 5.
Without getting tooo involved, there is a
point (Q) where the temperature coef-
ficient of drain current is zero; i.e.,
where temperature effect drops out.

Very handy!

And naturally, the coordinates of
that point depend on Vp and Ipgg. I will
send the relationship to anyone who is
really keen about it (along with two
aspirns plus instructions for use), but
it is simpler to find it by experiment
(the point Q).

Fig. 6 is taken from Texas Instru-
ment's "Communications Handbook", and
can be taken as near enough. Read in
along the bottom the value of Vp for the
FET you have, and the vertical scale
gives the percentage of Ipgs to run it
at, for zero temperature coefficient!!

Then,

we use
Vg .2

- )

Ip = Ipss (1 - T

of course,

to get it there.
Of course, you are going to be

—— — i — " — . —— — . — —— . Grn. . —— — . Y W= S o —— — T —— — —

Obviously, current needs resistance in series with
it to do anything (V = IR again), so the effect will be 1 40+
dependent on the size of our gate resistance.
rIG, 6:
é typical value for Iggs is 10 nA (or 10~°A) MAX, “ VARIATION OF Ipg with V.
at 25¥C. This will increase tenfold for a 50°C, rise in & ao-
temperature, which should cover most places (except, e {curve B for P-channel £ET)
perhaps, Melbourne). So, ° {Curve B for N-channel FET)
the range will be 10- 100nA q
or 10-100mV equivalent in- gwm
put drift per Megohm of =
base resistance. g
If thatis alarming, 2.0 1 FIG, 5: gzw
either select the FET for I, Effect of temperature on Ip. ©
(m A) 2
+VpD [5- 604
&
g
G
l.o4 9 4904
2
g
&
0.5+ § 204
[
g
(5]
° Vs (volrs) N o
FIG. 4: Slmple l:‘; 1 ':; a:o 3’.0 S
d.c, amplifier Ve (as measured)
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awkward and ask what to do if your FET

has a pinch-off voltage greater than 3 V
or less than half a volt, Well, the first
one will have a negative temperature coe-
fficient, dependent on I, and the higher
the value, the higher the temperature
coefficient for a given current.

In the other case, it will be posi-
tive, and the same remarks apply. Very
useful for temperature compensation,
particularly when mixed with a few of
the other beasts ( - 2.5 mv/°C, for ex-
ample) .

I hope you will agree that it is
logical, then, to match two FETs for V
and Ipgg, and claim that they will be
matched as the temperature changes.
only remaining drift will be due to
temperature differences betwan the
two (never to be overlooked, I assure
you.), and differences in gate leakages,
which I talked around (rather neatly?)
before. Temperature difference between
the two transistors can be reduced by
mounting them near each other {(and
MurphYs Law may produce feedback or
something else as msty as a result), or
mounting them on the same piece of metal.

The

FETs when Freguency is higher than D.C,

There is plenty written on this as-
pect, so rather than take up any more
space, I will refer to two articles for an
excellent discussion of noise in FETs:

1) Robinson, F: Wireless World, 7/70,
2) Baxandall, P: " ", 12/68.

The only thing I would point out, is the
article by Robinson, where he gives an
expression for Noise Figure as

v B

=T
- but the C he is referring to is the INPUT
" capacity, while fT refers to OUTPUT ca-

pacity.

Additionally, I can recommend the
"complimentary cascode" circuit for r.f.
use from 100 kHz to somewhere-up-there!
Fig. 7 shows the general layout,

In fig. 7, if Rg >> hib of Q,,

F= 1

z
S

?

A
B

FIG, 7: COMPLEMENTARY CASCODE.

(NEW LOOK AT FETs -- Cont.)
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then the Gn = Gn of Q3

Zout = Zout ©f O,
Zin = Zln of Ql
And the feedback impedance is negligible,

)9.9.0,0.0.9.9.0.0.0.9.0.9.0.0.0.0.0.0 0 ¢

SWOOP  -- by Elise White (YF/K@CNV)

((Amateur Radio News Service
Bulletin, December 1970))

Where can I find an old fashioned
wash boiler? I had an influx of ten ama-
teurs, causing a coffee crisis at our house
last week. The gallon camp coffee pot
was strictly supplementary to my 9-cup
electric pot. Let's say it was more or
less of a fluid situation until one of
the follows wanted a solution to a prob-
lem. Apparently his wife didn't care for
purple people on the color TV, and his
particular brand of conversation did not
Jibe with what was going on on the screen.

The technical discussion got deeper
and the coffee consumption got higher. A
number of suggestions were made and the
gentlemen seemed satisfied and then came
another question. It seems he lives ap-
proximately three miles from his local
telephone office. The proBem: He has
recently purchased a new linear. He puts
it on the air one quiet Sunday afternoon.
The local switchboard lit up like a fire
station panel on a 5-alarm fire

Its a wonder he didn't have half the
farmers in eastern Colorado sitting on his
docrstep with pitchforks. The brain bus-
ters didn't have an answer to that one but
the coffee consumption sure went up while
the discussion was hot. Three gallons
and 27 cups later one realised his wife
had been waiting for him for 30 minutes
so they could go back on the western slope
and another had fifteen minutes to get
to the optical company before it closed.

Purple people, high voltage, low
amperage, transformers, proper grounding,
restringing dial cords, leaky condensers,
diodes, transistors, feedback, printed
circuit boards, motor noise, emergency
traffic, beams, antennas, wind, corrosion.
Yes, it was a long informative afternoon.
Each went his assorted way wih new ideas
and a satisfaction that he had helped
solve a fellow's problem.

YYYYYYYYYYyYyyyyyyyy
LETTERS TO WELFARE DEPARTMENT (continued)
-- . am very much annoyed to find that you

have branded my boy as illiterate, as this
is a dirty lie. I was married to his fa-

ther a week before he was born!
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