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THIS IS SERIOUS!  -- fl. R. Burford, VUK5ZQ .

Presumably your hobby is quitz precious to you or you would never have invested
such time, care, devoticn and money in it. Why, then, are so many amateurs so
complacent of warnings of annihilation?

Complacency is not hard to find, and often only disaster will expel it, and then
there may be no way to repair the damage dane. Usually it is only the few that see
things at all clearly or perhaps are in the position to see what lies ahead.

The very existence of Amateur Radio is constantly being threatened, and measures
must be- taken to combat these threats before they materialise,

One way to combat these threats is to unite in the Wireless Institute of Austra-
lia, which is about to strengthen itself by Federation, when it will truly become
'The Wireless Institute of Australia,' Thcre is strength in numbers, and to what
better organisation could you give your support? The W.I.A. is pledged to promate
and foster the development of amateur radio, and to protect its interests by what-
ever msans it has at its disposal,

How loud do you supposc the voice of a single amateur would be heard in official
quarters? Not above a whisper I'll warrant ! Even many individual voices would barely
create a rustle; only a united mass of individuals with one powerful voice will be
heard or headed in high places.

Public relations must become ond remain a very important part of our activities
and W.I.C.E.N. and amateur participation in the Scout Jamborees On the Air are
invaluable to us in this regard.

We must all strive to keep our great hobby alive and strong by stimulating in-
terest in it and by encouraging membershin of the WIA. Every licensed 'ham' should ba
a member--1.)0% memnbership is our goal.

—-— VK5ZQ, President VK5 Division [Reprinted from VK5 Journal, Sept. 1967]
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W e e o s ol ierd o kResp H open.
—Chindge Proverb

AROUND THE SHOP ~—= RLG

Owing to the unfortunate matter of develuations, it will be necessary to raise
charges, as follows: Subscriptisns: §NZ1.25, Stg 12/6. Vol II: §Nz1.75, Stg 17/6.

Vol III: $NZ1.85, Stglé76, »US2,20. Rustralian subscriptions remain at $A0.99, or near
offer. The new US figure is not devaluation -- only my own inaccura®e sliderule.

If you take it for granted that tha EEB is always late you will be pleasantly
surprised if it arrives on time. Note that we have never committed ourselves as tc
the 'on_time' to be expected. Let us know if you miss two months issues [but not
January ], but be glad that we manage som=how to publish this rag at all,

I have stooped selling 2N4250 Fairchild transistors [at cost], because I have
enough of them, but I continue to receive enquiries by people who want them. To each

 — —— . i

POSTSCRIFT: The Editor wishes to apologice,for the rotten Haplicating quality, thumt prints,
spots, etc. on some pages of this issus. We had some 'help', Makes life more interesting.
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engquirer I have sent suggestions that he act cooperatively with others to buy stuff, but
until recently everyone seems to have preferred to pay 50% more for the privilege of
acting individually. Now we have Mr. D. J. Bedford, 59 Central Ave. Moonah, Tasmania /009
who is selling AY1lll5 transistors at cost. Originally he considered getting the 2N4248
[See June 1967 EEB|, but found that the AY1ll5 is virtually identical, at s much lower
price [35c each in 100-lots, including tax!}. The AY11l1l5 has the same remarkable line-
arity as the 2N4248 [1.05; see June EEQJ, but much cheaper. It doesn't have the gain of
the 2N4250, but it has half the cost. If you don't need the VHF rating of the AY1ll0l, and
if you need silicon, low noise, and linearity, the AY11ll5 would appear to be the best gen-
eral purpcse transistor. [Eut for VHF note the AYlll4. For higher gain and price, the
2N4122. Both have very low noise at RF, with f7 in the 400Mc region! |.

Anyhow, please send your 35c per transistor to Mr. Bedford, NUT the EEH; he much
prefers Postal Orders [uncrossed|, but if you must send a chegque, add 5c for the coffers
of the Sovereign State of Tasmania. If you want data sheets, add another 10c to the
order. And if you want the transistors at all, you had better send him a stamped 4 x 9
in. self-addressed envelope. No S5AE, no transistors. He is doing this as a favour to

you and to himself, and does not intend to lose money on it.<<Fairchild says available early
- February=>
Now, how sbout someone to take on the horde of people who want 2N4250's? I mention

these financial matters here, because I believe it is to the benefit of experimenters to
learn practical methods for saving money on their hobby, by intelligent cooperation, so
that they can do more experimenting! <<If anyone takes on 2N4250, I'll take a dozer>>

I see that a recent issue of "Auto-Call" has christened us 'THE AUSTRALIAN ELECTRO=-
NICS EXPERIMENTERS BULLETIN', and I must admit that that sounds good, though it should in
no manner be construed to indicate that the Bulletin is a subsidiary of Australian Elec-
tronics [it is the other way about|. But we'll still abbreviate it 'Australian EEB'. To
newcomers we must hasten to explain that the name 'Equipment Exchange Bulletin' was
designed to scare off potential subscribers, particularly in New Zealand, because we
didn't have the equipment to handle the vast circulation that we deserve. Now matters
have changed, and although my bombastic style still offends sensible Kiwis, we now look
forward towards a vast circulation, particularly on the east bank of the Tasman.

By the way, "Auto-Call" is a rather interesting little magazine, published in the
Wilds of Kansas, and full of bits of gossip about what is going on in the Amateur World.
Amidst the various groups struggling for powsr and influence on the far side of the Paci-
fic, "Auto-Call" is one of the few sources of information you can trust, if it matters.™
It is also full of homey chatter about all sorts of things even including anti-gravity
and flying saucers. If you want to see for yourself, send us $Al.25, and we'll organise
a subscription for you; that's easier than your obt ining a bank draft, and we have $US
credits anyhow, that need spending. Uh yes, the above offer includes New Zealanders too:
send $1.25 in your own money, and we'll give it to Peth to spend. I don't know what I'm
going_to do with all that credit that is accumulating in N..., but I'll find a way. If
anyone ever plans to go there for a trip or something, please let me know first, and
we'll make a transaction.

Talking further about money [this is just one of those days |, I manayged to organise
a magazine reprint of an article I had published, called 'WHY ABUSE SEMICUNDUCTORS?! and
was going to include it gratis in a forthcoming issue of the EEB. But it turns out that
it cost a wee bit more than I expected, and for the sake of the sagging EEB finances I
think we'd best offer it separately for sale--just like the Proper Magazines do with
special items. The article contains pure essence of Gunther, and modestly I recommend
you to it. It is the eqguivalent of a couple of issues of EEB, and contains a number of
commonsense observations about semi-conductors. It can save you a lot of money and head-
aches, because it is the distilled essence of numerous abused semiconductors. And all

¥ Won't it be interesting to sees what they have to say asbout "Ham Radio" magazine?![P.lgLﬁarE]




Dec 1967/ Feb I968° THE AUSTRALIAN ELECTRONICS EXPERIMENTERS BULLETIN P.181/3

this for only 35c! Just the cost of one AYlll5, heh. Please send Postal Orders or
Stamps or Something, but not-a cheoue unless you add another 5c. Uo it now, and you'll
likely receive a copy instead of a refund; we'll send you the article when it arrives
next month. If you want to do something particularly nice for me you can also include a
SAE, about 4% x 9 inches; if you send a 3 x 5, the article will come out looking very

strange. << Next mopth has come, and so have the 'Abuse' articles. $3.50/dozen ! Be
the first in your block ==

We have received from Chris Horwitz of NSW an interesting defence of the use of
microcircuits et al by experimenters, and shall present it to you in the next issue. It
is a meaty subject, and fraught with implications. It is basically a question [in my
npininnj whether experimenters should spend their time constructing or using; I don't
call Meccano-type assembly "construction", howzver complex. In this lies the whole ques-
tion of whether one is to be a participant or an cbserver of life. It is easier to be an
observer, but it is a lot less satisfying. -- RLG.

P.5. Remember: No January issue, so please don't write to us about it.

128 anyone elsce unilused ihaix iloverber 1967 iaza c? Our roode olde PMG's
_Dept is certuinly expeunsive, isn't it~ T T T

LITERATURE REVIEWLET -- RLG

Several interesting local items have caught my cye {EyBS?J. Particularly the
November -

Electronics Australia,
that much misunderstood and much appreciated magazine. I always find Williams'
Editorials informative and wise; i.e. I agree with them. His tone on the Integrated
Circuit revolution is almost plaintive, but he asserts the wretched things are here to
stay, and invaluable for engineers. I very much agree, but maintain that they have pre-
cious little value for experimenters ... Andoh the problems of type proliferations!

At EEB we have epproached the problem of vast semiconductor types by selecting vari-
ous main types [in our series Selected Semiconductors|, and pointing out that you need
not worry about exact replacement; use a transistor with gain, frequency, etc. suitable
for the circuit, and don't worry sbout it further! Even the question of silicon vs ger-
manium isn't very important unless temperature effects are important. But I might make
one exception. If high linearity is needed, you have either to use plenty of negative
feedback or use one of the more linear transistors | 2N424B-50, AY11l15, 2M4354 |,

In this Nov, El. Aust is explored the proliferation of Gobbledegook in modern elec-
tronic [and other?| terminology ..., 'Effe:tive usc of this schedule will minimise the
service available to you', and much more. Very entertaining--—and true. And in addition
to the usual fascinating Scientific American-type of coverage in front, E.A. has several
very fine constructional articles; who complains zbout their lack? And of course there
is the usual informative section on Tochnical Books and Publications, announcing, among
other things, the appearance of the 4th Edition of the G.E. SCR Manual, and several more
books on Computers for ths brave souls who build their own. And a long and interesting
section on radio amateur activities. In Jan issue nice triggered square wave adapter,
- Let us, therefore, have no more letters moaning about El. Aust, and averring that
EEB is the best magaszine ever. EEB is all right sometimes, but it is ludicrous to com-
pare it to El., Aust, a properly professional magazine with a solid month of fascinating
reading. Australia is fortunate to have it at hand. . [EEB too, of course, ] %

Coryra. [SEC"‘ alse Seer 19¢g 223 P. ‘?-‘fn
. On a much more modest scale, of course, is Corym, ths official publication of the
Youth Radio Clubs Service, available by subscription of $1 from 14 Hovea St. 0'Connor,
A.C.T. 2601. For any of our readers who sometimes fz2el overwhelmed by the technical
level of EEB, Corym will give a pleasant and quite practical respite. And it is a MUST
for all young radio enthusiasts. Along with an B0-40M two transistor converter, the.
November 1967 issue featured 2 Moisture Alarm, with a sensing plate of foil imbedded in

L R R R R RS
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epoxy, and a detector consisting of a single AY11ll4 as common-emitter driving a relay,

I must definitely make one, to supplement my cranky barometer. The wife will appreciate

it too, for the clothes, YoM the Feb 1968 issue of Coryra it looks %s though it is becom~

(See EEB, III 7)o i0g.a first rate %xger%meEters ublication: pages %f Eran51st.
ee Log, 5 Ped7)== 35830 froub&esho% 1hg tec nnc%eg, apo 2 yer f_% articl on,

Australion Experimenter. i .angformeriess tr pir ampsd And’ lots more—For 1065 Deonltoni sg

We'd tell you something about this, but have received no further free copies beyond it}
the first two very interesting issues. Aust Exp appears to have the advantage for begin-
ners that much of its material is available in %“it form. Since Clive pays for his EEB

sub, I suppose I'd better send for his rag too, Jjust to keep up with the ubiguitous -
Witchell and Co, - did that, and got some copies. Format has improved, with interestin

projects of all kinds for beginners, and a serialised Basic Course on Transistors. Nice.
Break-In, [also 73, June 1967, and CQ, Nov. 1967]

The October issue of the New Zealand EFEEK—LEJPES an article on techniques of photo- .1 ")
graphing electronic equipment; from the results of photos in various magazines, this Twluwb
article should be reprinted worldwide. A sheet-metal bender is also described, and this
looks like an ideal answer to a problem that has been bothering me financially for some
time. It will bother you too if you compare the prices of commercially built chassis
with the price of sheet aluminium. B-1 continues with a clever way of securing turns of
air wound coils by heating them electrically to allow them to melt into g rod of plastic!

And an article on our recent subject, printed circuits: the circuit is put on graph
paper, points for holes are pricked through the paper onto the burnished copper, and--
this is clever--plastic contact paper is put over the diagram and cut out to the exact
shape of the wiring. The cut out strip is then put intact onto the copper, using the pin
pricks as guides, and forms a 'resist' in the usual Ferric Chloride etching process. But
the one I still like the best is to use the kind of matrix board having holes already

every 0.1 inch, and just put wiﬁfstthrgug?h fﬁéﬂ:cugpu?enti or sepaﬁftely? pvgr ??m le i

: : i fied! BUL note the latest of a large number o rinte ircuits
and quigky and easily m?dlflad'artlcles, in Sept 1967 CQ Mag--excellent, with photos etc.
The f£ditorial examines the current Juéstion of whether of not there 32 any life left

in experimental radio. The Editor asserts that the 'Ham Spirit' is still there and can
be stimulated, although the equipment used may be commercial. I agree very much with

the former, and disagree strongly with the latter statement, a subject about which I s

shall have more to say anon. See also this issue of EEB, p. 190 and p. 192,

The Jan-Feb issue?of Break-In will include an article by Ced Davis and myself, on
the versatile Common Base Uscillator, an interesting and useful configuration. I recom-
mend that you don't miss it. The recent currency devaluation allows us to obtain an
Associate Membership in the NZART {therefnre subscription to E-Ij for only $A2.00, and
that must be about the bast bargain in amateur radio magazines in the whole world now!

We'll arrange it for you if you like, but pleasz do add an extra 10c to cover costs, The ar-
ticle describes use of the Oscillafor to test crystals and transistors for freq. response.
Amateur Radio-I

Ordinarily I don't bother to review the WIA publication 'Amateur Radio', simply
because I assume that if you ars an honest experimenter you already subscribe to it via
membership in the Institute. But in the November issus in particular, I note an article
on Field Effect Transistors by Rick, VK5ZFl, reprinted from the Journal of the VKS Divi-
sion, probably the most active and enthusiastic WIA group in the country. This is
exactly the article I was planning to reprint here, and I am most pleased to see it in
'AR'. I recommend it to your close examination. The only difficulty is the fact that
some of the best FETs they have been using come from T.l., whose Australian outlet is not
always available for the ready supply of i ,icq?ducturs to experimenters. More hopeful
may be the use of Motorola mateﬁiégy Eﬁghhiﬂgéiféb Fairchild, though the latter's VHF
material is not necessarily as inexpensive. EFEB Review of Selected Transistors by [lotorola

. . 5 L T MNa

In a personal communication, Rick writes that one can often deduce fregquency range
of FETs from the transconductance figure at 100Mc, but "the snuiy actual frequency graph
I have seen was for the TIXM12, which has a flat transconductance curve from d.c. to
350Mc, and then falls to about half at 900Me, dropping to virtually nothing at about
800Mc. Other FETs may or may not follow a similer ourve of {parfnrman:ej“*
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Amateur Radio-II: IMPORTANT

Be it noted that Ron Brown and I are going to publish an extensive review of the techw
nical characteristics of the transistors found on the IBM Computer Circuit Boards, and
that this will appear only in a forthcoming issue of "Amateur Radio", not in the EEB. The
only way you will get a copy will be to join the Wireless Institute of Australia, if you
have not already done so, and I strongly advise you to do this for your own benefit and
for the good of your hobby, whether or not you are a "ham". Not only is the organisation
worthwhile, not only does it provide a good source of technical information through vari-
ous channels, but it provides as well a bond of fellowship in person and/or on the air
which is difficult to discover elsewhere. Specific information for joining may be obtained
from your local Division. Or write to P... Box 36, East Melbourne, Victoria for further

details, Mention EEB while you're about it. Why not? Membership $A4.00 or equivalent;
Subscription to Amateur Radio only = $3.60, so it pays to join the Institute !
For the benefit of our overseas readers, g might mention that there has been no article

of this type published yet in any of the main internstional magazines, and furthermore an
Editor turned something similar [but not as complete | down from me, because he asserted
that transistors were so cheap from other sources th e would be no interest in Com-
puter Board components. Imagine! Overseas people EEH/JDiH the Wireless Institute of
Australia through the Tasmanian Division if they wish, and we shall be pleased to take
care of that for them. They should send their application, stating call [if any| and
interests, and $US4«500r 514@ to us at Sandy Bay.

S

cg

In the October CQ, an interesting CW break-in system, with fast make, slow break; one
FET, two transistors, and a few relays and diodes. Among much else there is also an inte-
resting article showing how it is possible to improve filtering efficiency and regulation
considerably if you tune the choke of a choke-input filter; in this country of course the
fo would be 50c/s. But I very much disagree with the author who says that there is no
problem with transients from chokes [re silicon diode rectifiers |, because he measured the
peak voltage across the choke and found it.not.excessive. This is absurd. - Thesproblem
comes when the choke is subjected not to.an ordinary rectified sine wave; but toe the sharp
pulse that can occur when the power supply is turned on or off: if you use a choke input
filter, be sure to bypass your diodes with condensers, e.g. O,005ufF for 400PFV, sand inver-
sely otherwise with voltage. Actually, though, if you tune your input «choke,; the conden-
ser across the choke to tune it will ,aytamatically bypass transient peaks, -so the author
is right, but for the wrong reason. He also mentions that soms experts "'say sthat capaci-
tor input is bad because of, the heavy charging .current." . Nonsense; everyone by now ought
to know that you merely put 2z resistor in series with & silicon diode to limit the maximum
charging current. These subjects are covered in my article "Why Abuse Semiconductors?!.
The same issue of LQ also has an article on Log Periodic Antennas, a must for beam antenna
snthusiasts.// November issue: diode switched xtal filters for rx. Very. fine idea.

= —_ = — = =3 = = = = = = 1 = - = = == = = _ = = = = = — _ = - —_ —_ = = = = —_ = = - =

1] I have been looking up all the books I have which may have suitable DC/DC converters,
So far, I've only come across two which come near my requirements, both for 12V DC to
about 250V DC. I would have to buy the transformer, as no details about the transformer
are given, and I don't know enough to work out the required windings, etc. I'm going to
try to get the book you mentioned, the "Transistor Radio Handbook" |Editors & Enginaaxsj.
It could come in handy for other reasons too. I have the G.E. & RCA Transistor Manugls,
plus a couple of Mullard books, etc. Eventually I'll come across something suitable to
my needs. For a start I want to replace the vibrator power unit in my car radio...

-- Hs 5. Gutsche, Loxton, S.A.

[[We sent Mr. Gutsche a copy of an article from Break-In which describes a transistorised

vibrator substitute, and which will form part of a forthcoming series_on DC/DC converters.
Some time ago, there was also an article in 73 which described continued on P,184
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the use of two ordinary filament transformers, one for the base feedback, the other for
the collector step-up. But the use of these or even vibrator transformers will give rela-
tively poor efficiency, even if you manage to wind your own. The only proper answer is

to use a torroid model, and it is by far the easiest and simplest matter to save up a bit
and buy one from A & R or equivalent. But if efficiency is not a major consideration,
just about any oscillator circuit will work, with filament or vibrator transformer low
voltage winding as load. There is not much mystery in it, and the T. Radio Hbk. will

give you all necessary cautions and general corcepts... By the way, for transformer win-
ding, you might try Witchell's Transformer Manual, or aquivalent.[lQé? tE8, P. 435, 59]]

2] I am planning an experiment and article on the change in capacity with respect to
voltage across various types of condenser. Most of us know an electrolytic changes capa-
citance inversely with voltage. However, not so many people are aware that there is an
imperceptible change with other condensers, which is obvious in a VFO in which one is
installed. 0ld Clive took me to task, but I said to him 'I TRIED IT' and this is the
final test, I think. Would you like an article on this subject?

-- R+ Davis, VK1RD, D'Connor, A.C.T.

[[YES! -- Ed.]]

3] Have been having a few problems with Texas Instruments regarding purchase of FET's.
TI FET TIXM12 looks good - NF @ 100 MHz = 2 db; info on same up to 600 MHz, Cost =
$2.30; delivery - dubious. Apparently VK3 WIA is purchasing FET's for VHF Converter
prajects for approx B0c ea. LEanuartBrs will be produced in kit form soon. Cost - app-
rox $7.00. VK6 WIA is thinking of purchasing bulk supply of kits for distribution. |
Checked on Transistor TI-XMOS5, [P.lD? - Aug EEB]. This type now discontinued - TI type
2N2415 recommended as substitute. [Hlsu on P,107|. [2N2415 - Ft = 560 MHz; Max gain @

500 MHz = 14 db; NF @ 200 MHz = 2.4 db; 3.4 db & 450 MHz; Cost = approx $3.00 .

220Q
Have been fiddling with the 2N4250 Tran- NN\~ —

sistor as a VHF Amplifier/Multiplier. Results
@ 27 MHz are:= Vin = 100 mV Vout = 5.0 V.
[R1 changed from 47K for Vin = 100 mV, to

100K for Vin = 1.0 V.]

-- G, R. Griﬂvg, Forrest, H:ﬁ. . - - L
[[The Motorola MPF-102 is also cheap, and 3900F . 1 ;?
likely considerably more available than T O.U011 2K

the T.I. items; ask Cannon Electric,melbeurnej]u___.:’_15'{_2,_.-___.;,*“._ S _l_p;.
|

4] Articles have been published in many journals dealing with transmitters, and withj_
transistors in general, but I have yet to find more informative articles than yours. -
BVgho was something I have never heard of until I became a subscriber to EEB. The saving
in open-base circuit transistors has amply repaid me for my subscription already!

I have been an ardent transistor experimenter for some time now, #nd at the moment
almost at the end of a long project of a ldMc SSB transceiver. At the last count I was
up to 27 transistors and 10 diodes, and I still have the driver, p.a. and power supply
circuits to build. Due to the abovementioned difficulties with BVghg I have been tempo-
rarily diverted into the construction of a transistor voltmeter to measure drive voltages,
Perhaps you now see why I anxiously await your article on the subject. The present line
of attack is basically a simple affair using an FET [MFFlDZj with a balanced meter cir-
cuit. A reasonable input impedance of 10MQ on d.c. is being aimed at comparable with a
VIVM. This, of course will be preceded by a diode probe, although I have been toying
with the idea of another FET for this.

-- P. Lumb, G3IRM, Suffolk, England.

[[IF you wish to show your gratitude, you might send us an article on your projects, one
article for each! Or at least circuit diagrams with a few words of explanation. --Ed. |]
[[Fcr.an apparently very good FET-UM, see Radio Electronics, Oct 1967; Cf EEB, Vol 3,P142]]
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[[Note: Computer type 026 or 030 OK for 51]]
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TRANSISTORISED CAR REGULATOR SYSTEMS == ataff

This is a subject which has always fascinated us, so that we thought that you
might be interested in two such systems which have been published. Although this does
not cover the subject of regulation of alternator systems appearing in the newer auto-
mobiles, those already contain their own sophisticated regulation systems. The follow-
ing are useful to replace the ordinary vibrator-type regulators which have an annoying
tendency to wear out, and to produce much radio interference.

The system described by G2IG on P,95 of the February 1965 RSGB Bulletin is designed
for positive earth, shown here as Fig.
l. The circuit is pretty obvious.
TR1 picks up voltage changes through
the zeners CR2, 3, and feeds current
through the emitter followers to the - '
field winding, F., TR4 picks up sig-
nal across R4,. therefore acts as
current regulator. Field resistance
sin this instance was 6Q, so Ie of
TR3 = 2,5A when Vg4 = 14V. Ic aof TR3
= 2.5A, Ic of TR2 = 50mA [dapanding ' '
on gainj. WL = warning light cir-
cuit of ignition, &as usual. One
weakness of this circuit is that CR2
and CR3 zeners must add up to about
a volt more than the fully charged
battery, or about 16V; this is dif- ,
ficult to accomplish unless you are Fig. ! Samicocdusiar voltaze regelator and cureent fiemiter

fng
oty Lo

Eblﬂ to SElEDt +hem from a large desgrod fnr 4 Sevieg 1Y MHarnler Supee-Smine
number, The circuit of Fig. 2 makes
this feature adjustable, and is able
to eliminate TR1. Fig 2
=2 = 25HB50 [or any
4 25V /50Adiode ]
~ LEAD FORMERLY GOING TO VOLTAGE REGULATOR LN \'Cut—gut!
pynamo | ———llew ko : AAAA -_.___{
:?_1 [1.&., sense lead!'] UE%Q,/\ | i e, g
Ro 3
. ' § 150@ _1*
g _ =
0=0CT72 etc ' 1 =
b =Qj yuoltage™ Pottery
| =0C26,736 1008
— 2N250,etc., l =

The circuit of Fig. 2 comes from a nice article by VK5ZBE in the November 1967
issue of the WIA/VKS Journal. Negative earth is assumed; +this will be likely for
most non-british cars, but you cannot take it for granted; it must be determined
unequivocally for each car. Presumably a positive earth system could be made by per-
muting Fig. 2 into Fig. 1 with a little experimentation, Similarly, this system will
probably work for 6 volt systems, with suitable values of zeners and resistances.

In Fig. 2, the problem of the 0,01Q resistor is avoided by a "sense lead" connected
directly to the armature terminal of the dynamo. Evidently the resistance of the old
"A" lead is used in place of the resistor; if necessary for control, however, this
[nld] lead may have to be lengthened somewhat, but this is easier than adding
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fractional resistanc: values Te adjust +he Fig. 2 ckt | presumably similar for Fig. 1],
substitute a 120Q,25W resistor for the battery. Adjust the regulator for 13.5V. Adjust
the current control for about 25A. Be sure to build sturdily; cars cause much vibration,..
By the way, Fig. 2 does have an advantage, in that the collectors of Q2 and (3 can be
earthed directly, thereby dispensing with mica insulators; use silicone grease between

transistors and heat sink.
Or SO

In the nsxt‘gggfbe hope to bring you a few details sbout Condenser-Discharge
ignition systems; the conventional transistorised type has been covered quite adequately
in Vol I EEB and in Radio TV Hobbies about the same time. [The Uol I EEB article will be
repeated in our ‘Anthology' in due course

= =2 = =2 =52 = == = = = =2 | =2 =2 =2 == == = = = = =2 =2 =2E = Z = = ==z = = = |2 ¥ D o= =2 = = = =

ADVERTISING [Personal Adverts frees if reasonable length. Commercials, $1 half page,$§1.50,

f
WANTED. One 200W Mains Transformer, with at least primary intact ... cheaply ﬂerhapsg
-- C. Horwitz, 81 Prospect Road, Summer Hill, WN.5.W. 2130.

“——4——u+—_--—u————__—“___hhﬁn—"—“——&—n_

C5 [?6 Viaw St., Hebart, Tasmania ?P35] regrets tn announce that 7

1 page]

great let of transistnr sockets sold rapidly, and are no more. Alsc no mers '"Parametrie
Amplifiers! by 73. 'VHF Antennas! temporarily out of stock. And: Ne more Computer Bearda |

e s T T ST ey TS ESEsE==mmm=—=—

MORE DETAILS about the ART advertised on P.160 This is a General Purpose Communication e

Receiver, almost identical with the American HRO, but procuced by AWA. Many hams are g 2
using the ART, and it is a popular item because of its high performance. As with naarlyr+$l
any receiver under $200, however, it will want a product detector for SSB., It uses 5§ 5’,'
coil boxes for bands 500Kc to 30Mc. The main tuning dial is large and smooth, and spins® o
over the range smoothly. The Rx has all the usual functions of a good Communication e
Receiver: 2RF, 2IF, Xtal and phasing, variable IF selectivity, ANL, S-meter, AVC, etc. ©
This one is complete with separate P/S. Size 19x10xlU in. Wt about 40-50 lbs. Silver K
grey finish. The set is in good order, and the price is favourable. #70, f.o.r. =
-- A. Shawsmith, 35 Whynot St., West End, ('land. 4101. ,:
= =2 =2 = = =2= = = = = = = = = = = = = = = = = = =¥ 2= Z = = === = = = = =2 = =2 =E == = = = H
LETTERS [Contined from P. 184] é‘
5] I take a very basic view on the use of tubes vs transistors. I use a transistor where
its characteristics fit thz circuit requirements, and a tube when its characteristics do <

likewise. I do not use transistors Jjust for the sake of using them. Transistors can have
grave restrictions when problems of dissipation pulse operation, or linearity are con-
cerned. Most of these problems occur in high power transmitters, in 55B, and in receivers
capable of working into high overload conditions.

For small signesls, high density equipment, and on-off operations, you can't beat
transistors and thcir use is proper. ' But to use transistors just for "one-upmanship" as
is often dcnez, to the detriment of performance ... I just don't see it.

*uszop Jad ¢Q
SMOT ® JO 30T 38spow ® paxtnboe sey *q*y

On the other hand, progress in transistors and circuits is opening up new applications.
For example there is a low frequency' 50KW transistorized amplifier built for the Navy, con-
sisting of 10 modules, 5KW each. Each has s multiplicity of transistors in switching
mode -- an "on-off" type of Class C emplifier, with suitable circuits to smaooth out the
birdies. It seems like an odd way-to do it, but the oversll efficiency is close to 90%,
from power mains to antenna. And you can't do that with tubes ... And, QST has an article

PE 91Th

J038TsuBRIY £1TTEND O

this month about a2 transistor preamplifier for 1256Mc with a 3db noise figure. Q
I was talking with some engineers the other day, and asked them where transistors E_
would be in a few years. They showed me s 50W, 500Mc transistor, and their goal is S0W e
at 1000Mc. For ordinary low powar applications, they predicted that the dual gate FET ]
would take over [a.g. of the 3N140 type|. Its high input resistance would be protected by§§
a huilt-in_zenar diode, making the transistor impervious to static charges. Plastic ver- -
sions, good up to 500M= or so would probably sell for 50c or so, [Enntinued on F.lBH} o
o
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A_SINE WAVE REGENERATIVE SWITCH! [or "SINE WAVE MULTIVIBRATOR'! JRef: Dam EEB, P,165

We have just come across an interesting variation of the Metronome's 2-transistor
oscillator in the RSGB Bulletin for April 1961 ["Techni:al Topics", P.472|. Since it
bears a certain resemblance to the PUJT circuit used in the Metronome |with resistor No,
function roughly Equivalsnt}, and since it is unusual in producing a good AF sine wave,
we present it fer your interest. The configuration is, however, not complementary, and
this requires that the feedback be obtained from the emitter rather than collector of

: generator for signal to a balanced bridge; distortion
_TE'DEE“F' 9qif products blur the null. An amplifier of conventional

4 Txe [thrnugh R4]. Conversion of this circuit to caomple-
‘2%{_ mentary [NFN}PNF] is left as an exercise for the stu-
Re ‘ Tro dent., When L is a high~Z headphone or equivalent, vol-
5¢9K Tr: | P e | tage developed across it is about 0.3V, and is "almost
- e ] /_ f”m?____‘ pure sine wave output", at about 1500cps, with the
o— "t;;} | ( N~/ values shown. A good sine wave is very useful as a
e = |

|
} [ 25K¢:x! :E;E design can be used to increase the output.
- __+m; ]* A sine wave is not nearly as pleasing a sound as a
Ry j éz ‘33 distorted wave, therefore for code practice or other
b 6 Bﬁ% T aural applications, the circuit of Fig. 4, P.167 Decem=-
* i i ber EEB is more suitable, with Sw2 on, and R4 and R2

Fi‘. 1 adjusted to give continuous oscillation;* if less vol-
ume is rquI%%HT'lnwar battery voltage can be used, or S) can be shunted by a resistor;
for serious purposes, the Sw3 system is unnecessary. For generating the purest sine
waves, a Wien Bridge Oscillator is better [HEF. EEB, June & July 195?J, but more com-
plicated... Ah what an embarrassment of riches; 1 remember when it was a real problem
to find a simple circuit for a transistorised sine wave oscillator. A proper Wien
Bridge sine-wave oscillator with very low distortion is described in the Schwartz
Selected Semiconductor Circuits Handbook, P.5-38, and in the Techpress identical |
equivalent, Vol I, P,138, Just for the record, the Schwartz reference also contains a
very low distortion Twin-Tee oscillator [P.S-ESJ and, surprisingly, an ordinary feed-
back type but designed for low distortion LP.S-Blj; it is interesting to see what can
be accomplished with ordinary circuits, with good design.

A valved equivalent to Fig. 1l is described by W6VAT in the April 1962 73, but
he uses it as a proper multivibrator with resistance load roducing sguare waves.

Simfﬂie ore-tr base-leakage sine woyve osc 1y EE3 OeT 17és P 3-4, 3‘( U:;,; 967, P 7E-79.

Concerning PUJT's and Regenarative Switches:

Although the two-transistor_regenerative switch [which we have christened the
'Pseudo-Uni junction Transistor'] is a_favourite configuration for use as an
'analngy' for the operation of &CR's fsee Fig. 2], its unigue “Anode |
properties mimiding SCR's, UJT's, SCS's, or Junneél Diodes have g one 50— t

not until recently receivéd the fecc%ni%imn they deserve -- PN’jiﬁﬁ?; ftt 4
-

not counting our own discussions on the subject’ [EEB P, 165].
Now we have discovered the 'RCA SCR Experimenters Manual' _ N
< available from an EEB Advertiser = beginning with operation Y T A Gate

on P. 2%, and ccntinging throughout the book in a glittering Gare o—| P
array of useful aggllca ions ! "Requirements for substitutions NP o
by locally available components are Ffairly obvious-- but re-

member that we have 240V mains rather than 120U, For theory of gafmﬂeﬂﬁao‘]fq
operation see 73, May 1962, p. 30-31; GE Tr. Manual, 7th, Ch.16. Fig._2

In the RCA book, the ﬂUJE is used primarily only as a UJ , but it is alsg ca~

ﬁahle of function as an SCS [see Refs, EEB, Vol. I1I, p. lﬁ?ﬁ Tunnel. Diode |EEB,
ay 1966, and fcrthcnmlng .and as a éhmckiey Diode, ’ %his atter is analogous to
the application as Tunne 515ue, but with a"zener diode between points X7 and
Y'Y in Fig, 2, with cathode at 'X'., For some fascinating applications of the
Shockley Diode ffnr which we should substitute the zener-modified PUJT], see

'Four Layer Semiconductors! by KBAOE, 73, Oct 1962, p. 16ff: Very fast retrace CRO
sweep generator, multivibrators of varitus types RTTY keyer, keyer, ete,
Presumably the PUJT can be used in place of any UJT or the ofhers ih various cktg,

8.0. 1in the G.E. SCR Hobby Manual. See also 'G.E. Tr. manu%%ﬁg_?th Ed, Ch, 13-l

¥ For footnote, see bottom on P, 189... Sorry, but no room /for nice afterthought.

=
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LETTERS [Cantinued from P.186 ]

and would have noise figures of 2 or 3 db, plus excellent dynamic range.
-=- W, I. Orr, W65AI, San Carlos, California.

3{[1 am very much in agreement with this commonsense view of transistors, although I have
been approaching it, perhaps, from the opposite camp. I'm becoming less convinced that
transistors should be used on principle, particularly where something else will work
easier or better. This is glaringly obvious in the matter of transistors vs valves used
as Class C RF amplifiers, as I discussed at length in the Aug & Sept 1967 LEEB. I'm now
working on a hybrid version, based on an interesting QST design, where power for rapid-
heating valves in the p.a. is derived directly from a transistorised modulator. There
is no reason why this principle couldn't be applied equally well to SSB, though of course
as with all matters involving that exalted mode, it would be more complicated. -- Ed. ]
[[ﬂs you may have noticed, I have been stressing the need to acquire familiarity with
valve circuitry in order fully to understand transistor applications; I am not alone in
this opinion, and only the most rabid transistorites think otherwise. And I have fre-
quently mentioned the "Radio Handbook", published by E£ditors & Engineers as an excellent
basic text. It is worth having on the bookshelf of every experimenter, and its only
drawback is its prodigious cost. This can be madé considerably less painful by sending
away for it to "The Bookstore" as described on P.126 of the Sept 1967 EEB, as indeed for
nearly any American technical work. For those of you who despair at the outrageous
prices demanded in most Australian bookshops, the article in the Sept EEB is required
reading. -- Ed.]]

-~ The following comment was received on the above exchange:

6] I have seen the description of that Navy 50KW transmitter, and it is a horror, so
Bill need not be so generous to transistors. It is designed for use at about 50 to
150Ke, and the actual mode of operation is to "synthesize" the output waveform using
switching, and as far as I can gather, it cannot be modulated, and this is only
suitable for pulse code systems; very pretty, but horribly complicated.

[Letter continued on P. 189]
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CRESTIN ITCM:

Altlhcugk # is optimum for audio
functions, its importance for profes-

— [P L i i i ' g, o= w . " e =y T - =i
o et T o Ty 3 A ¥ [ ha. 4 | I AL TR T e -l (]
phr kLG : plades waliHaNhe HE dUEHINT D SHe LI

The BIFET's unusual coupling of As we e il the TAAZ2D 5, withe

bipolar and MOS/FET periormanne
on a singla chip gives you the unigua
combination of high inpul rasistanca,
high transconductance and iow nose
with high voliage capabilily

That's not ail. The Amperox
BIiFET, tyne TAAZIL, unlike conven-
ticnal MOS/FETE can iake input
iransients of 102 volts, i is immune
to burnout from sletic charge and
requires no special handling,

TAATID EQUIVALENT CIRCINT

ot qualification, the aptimum audio
frequnncy semicanducton daving: i3
aliacas, monalitiic K ina T D18 withe

* i3 of SOUDGcrrhas
¢ Rep of 15000 magshive

1 'u'gl_i:_'_ {jf :E:IJ ‘li'r

o, now, oil-ing-shoel
i prodochion gquartilies far under
$1.00 H's low price and ifs ssusual
rangae of apohicalions makes the
TAALID BIFET idea!l for

e produciion in consumar, profes-
mignal and industrial applications. 1t
ts net only a most univaersai dovien,
it simpiifies circuitry, elminales dis-
arets components, is axtremely
simile to wark with,

o Lo Al
iallid Wi

s:onat #ad industrial applications
canno! be overlvoked. One TAAJZ2D
is a gamplate preamp and driver for
a inpa recorder of & high guality
phunogtaph: it's a low-cost IC for
timina circuits; an impedance con-
viertor: the perfect 10 for active
filiers: it's 2 high impedance IC for
senging piobes that withstand 100
vall fransients; il's .. :t's actually a
new, simple, basic building block for
miecirome circuit designers!

For data and detailed applica-
tHions information on the TAAZRG
BiFET and other, new, volume-
priced, linear monolithic IC's write:
Amperex Elecironic Corperation,
Microalectronies Division, Dept. 371,
Slatersville, Rhode island, 02878,

AT e re

M felaf s PRODRCTS

Australians: See the last
issug of 'Miniwatt Digest!

TaRGRRGYE & THiNKING
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lLettary [Lcntlnuzﬂ from P. 1HR|.

Comment: Why does everyone want to know where transistors are going in the next
few years? Valves are making just as much progress in their own field. For example,
Nuvistors in a TO-5 csse, 750mW anode dissipation, 9.8mA/\V [Q,GOE Micromhos

15 rp = 6300 chi's, p = 62, etc. THESE FIGURES ARE THE
"SAME ORDER AS A TRANSISTOR!!!! But in addition, up goss Gc. Indeed, G_ and hg, for a
good valve leaves any dual gate FET out in the colid.
-- R. A. J. Reynolds, VKTZAR, Newbtown, Tas.

[[Hud has dcoveloped a sophisticated censiderably irproved design for that strance
switching p.a. systcm, and we hcgse to publish the bones of it here, if he can clean up
the maths from ths IREE versi=n. It uses & switching system analogous to Fulse Width
Modulated power amplificos, but concidorebly rore cenplicated. It eliminates completely
all problems of collzctow volizge bri-kdown cssociated edith ordinary Class C p.a.'s, but
substitutes fox them a requirem=z=nt for closz Jwitching control; if the switching goes
wrong, two pouvsr trancistors appezr Linﬁtantan&OuslyJ cirectly across the power supply,
with results which ne~d rot b2 imagined. —- Ed.1]

TJ Besidz mysel? with raje 2t my oun ¢ oidity which has -ost me neerly $90. Don't

think this is any good Tor "Should ha%z kndvn botter? but it can at least be a WARNING
TO WANTONS, soid wertons huing those siliy srouch 1o mzes evound with micrologic inte-
grated circuitry.

Working on a ruther scphistimated projen’ wiih Fairchild modules. They are very
delicate. In early experiments I managed %o o=t sone feed=back in the cpparatus and
buggered up a decede counter c.d decoder trivze, L3d. Geot everythino going nicely and
demonstrated it today to the cuctemezr vha was vory happy with its pecfommconce. All that
remained was to cleen up a few Loards ets. ond tidy up some wiring. Expected to deliver
the prototype n2xt wack and collret cogz "loot". It contzins two ccunter tubes with 150
volts on their anodzz, Tod fro. a sepasat. teppin; on powzr supply, with its own recti-
fier and condenser |16 FED | Thz rect of the crar is fad with 4 volts and 12 volts
again with separatc zecilflers an’ coodensars {E,LUD MED: .,

Fex added satety Lf], when the powse ds switched off I always dis—onnect the 150
volt lead frem thz terminel on the dozade bosrd, so that I =an chesk that everything is
quite 0.K. bziozn rezoinecting it prior to niex:t swiich on. Sounds alright, but it
wasn't! While the goear was cuvitchzd OFF and T wan attending t2 ths wiring, the 150 volt
lead inadvertontly 1all scrass ¢ weTalnal. 1 caw and hearxd a spark - there was
still = rasidual cozz=e in tha 27 17D sondensere. Ddntt worry as I Telt sure that the
2000 MFD condenswe cin the 4 vei: sealy and wll the rust of the gear [abnut 20 standard
transisters | would absork the rush of sursont. They didn't!  When ultimately I re-
wo thing Fuiled Lo rperate. Yazs! The micrologic units had

= 1a i1 i
Li 72 WA

mn
connected end cwitched o Lo
busted - all fcur of thei, $6%9. Coc neT2 of the othze trencistors, condeonsers etc. suf-
fered sny damege. The puak could orly have baen for a fracticn of a nanosecond but it
was evidantly sufficient o buct the tiny units in the modules. As you once remarked in
postscript - "Nuts on modules". Now the® the ho=cz has bolted. I'11 fit a bleeder resis-
tance on the 150 volt ton se this cannc® happen again. =-- "Electroloon', Victoria

e e e B e e B e e — —_ —
= - == = . —_——— = = N S o T e w  — ——— ———— —
T S —— e e~ | L T F T

* [Footnote from P, 187]: In the February 1962 73 [P. 62], K6EAU presents a Code
Practice Oscillator using the PUJT configuratiogn, similar tj that of Fi%. 4 of our
so a

Metronomz circuit, but using 2 aystal speaker |or carpiece? serving a s the

feedback condenser albeit in a different part of the Tosdbach 1000: G NPR_

sEB8 FJ.?n S5«  If an inductive load were used as in the Metronomz, a  Mrics L

0.003uF could be used in place of the crystal unit. See also P,371 1 A/ \JEQ
”-1=4o

of the 6th Ed of GE Transistor flanual, or P, 378 of Tth Edition, i
” T?is uscillatar, or any of the others can easily be used as CW |:ﬁgg|qv
T yonitor as long as power requirement is low. simply by replacin ‘ 5

the battery by rectified un%tage cbtained fiom HE gtn{en %:nm t%e Lﬂhﬁﬁhl. 500K
transmitter-- preferably via a low 7 counling runniEHDintD a paral.

resonant tank, as 1s customary for, RF pickup for a Fig. 3

e
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B] [Reprinted frem 73, August 1967]

Isn't it time u wr eliminated? DSB would defeat ur narrow bandwidth. I prefer AM
for audio quality. S5SB has no base power. It sounds rotten and I've listened on a lot
of new rcvrs too. Splatter is terrible. S5B commercial fad--I don't want a Xevr.. Even
if you can make 1 kc precision gear--but u will never hve perfect operators!! It isn't
the gear so much as thoss sloppy unrespectful operators on the air, particularly SSBers.
What about static con 55B--ha ha. Wipes out SSB. SS5B-- Scientific Step Backward.

--John Fickeisen, WB2.QE, Moravia, New York.
"Punctuation ours-..grazmmar his! -- 73 Editor"

[[EEE Ed Note: No doubt this entertaining piece was in response to a 73 Editorial that
suggested that AM be eliminated formally. Although the above item is amusing, there is
much boney truth in its phrascs. Aside from several cogent tecnhnical arguments, including
actual space on progrocssively more crowded bends, questions of VHF equipment stability,
the desirability of FM, the uses of DSB, and the question whether a badly adjusted AM is
worse than an SSE adjusted by the same oparator--aside from all that, the fact is that
formal elimination cf AM weuld be an intolerable infringsment of the freedom of experi-
menters, and a mandatory end unn cessary complexification of equipment operating under
conditions wheres 5SSO is n=zither necessary nor desireble. Wwhat is the good of the argu-
ment that communication eificiency is increased by* putting all of the power into the side-
bands? It is the same old (R0 argument that says essentially, l=2t's operate with the
highest possible powar, so we can have a natter. For that why not use the telephone,
with perfect VOX? QRP A cperation tests real amatecur skill of construction, antenna
tcchnology, and operating proficiency--and with all the many manifest advantages of ease
of transmission and reception of AM. If "AM" is a dirty werd, and if TVI is a problem,
LBFM has many advantages, and even some of the advantages of readability of S5B8 [with a
better signal/noise ratio|. GZHCG points this out cogently in the Sept 1960 issue of
the RSGH Bulletin [P¢1DE], showing that it suffers less prchlem from interfersnce of all
kinds, given and received, nuch easier to build, adjust, and receive--if detector is
suiteble. The matter of interference is no small one on VHF, where antenna gains can
produce signals of the same order cof magnitude es from high power TV stations. And so
forth., The Editecrial in the Sep* 1965 issue of "Amateur Radio", by VK3Z5 is alse worth
rereading... Oh nuts, I'm not going to succeed in scuttling Progress singlehandedly, but
I certainly recent the increasingly unnecessarily complicated development of our tech-
nology, where new things are grasped beccuse they are newer or smaller or cheaper or
gquicker, without zny rzal consideration of the human beings behind the knobs. Like
Modules and Integraed circuits cnd the rest,® SS5B may be better for some kinds of com-
munication for scme p=zopls, particularly if they are willing to suffer its own kinds of
disadvantages. But it is ar-ant nonsense and a cruel abuss of technological power to
demand that we should 2ll fit into this ethnic conformity. If, in the interests of effi-
ciency, our world is going ta demend that individunls be cacrificed to the tastes of

s : fd 'd just ss sacn an - Lots more discussion on compulsory S5SB

teshnocratic fasHLPn, I'd just s chnabut Drf.inn lektore to Bd ot gubsEqueﬁt Tﬂ'g.

9]... Re Puzzle in Dec ECB, seems likely X! generates a peaky waveform, wHUSE peak to
avg value is large. At A, the meter lotks at half wave avg, but at B a full wave resct.
charges a loss-free rcapacitor to the peaic value of the wave orm, viz, 1100V, Definitely
not & sinusoid, more lik=ly a square pulse of short duration...’ I have a considerable
number of transistors with' illegible numbers from okt boards., How to_decipher?.., I built
the NMetronome < Dec EEB > uwhich promptly blew up a few 033 and an 083, before settling

down properly, even though no other components were faulty, Why?? --R. Klar, Tottenh,Vic.

[[Ed Reply: Several people madz similar comment on Puzzle, but although on the right
path, they still haven't said what is in 'A's no amplifying components there* Re illeg.
transistor markings, see forthcoming article in 'Amateur Radio! which will explain all...
Very interesting about the popped transistors in the Metronome. Probably due to the
amazingly high peak currents [remember: Inductive Load I], and some transistors stand up
to it better than others. Didn't encounter this trouble with several we tried, but it

is possible. Probably a goed idea not to usc a supply over 3V: it works well with l-l/EUI]

¥cf. EED Vol III Sept 1967, P,)l20.; Dec 1967, P. 175. Also last page of this issue.
*¥* More, much more about this next month. A remarkably complicated yet simple answer.
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a neu.l monthly

for amateurs

wats fitfarant

B the latest in technical ideas and home construction . . .

B featuring Jim Fisk, W1DTY, the well known amateur radio editor . . .

M and including articles by your favorite authors,

NOW different? %

It looks different — it is different! It's easier to find
information . , . easier to read . . . easier to under-
stand . . . easier to build from . . . it's a magazine

you'll find it easy to like.

Write for FREE copy...or
FREE copy and 4 month trial for $1.00

to Ham Radio Magazine, Greenville, Mew Hampshire

03048. Offer expires March 31, 1968. Be sure to

NOTE FROM Ec9: include your address and Zip code. [Postcode ]

FOR YOUR CONVENIENCE, AND TO HELP THIS NEW MAGAZINE OFF TO A START,

YOU MAY SEND US EQUI’MLENT $A, _AND WE‘LL SEND THEM THE $US FOR YUU.
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o3 E‘ gj iofoars, dodiers, g oae fhat doa Patd BT TREN deelbaie Lo St ol e
E' E.g' 8 [ Ihear 73, metty dighis, . -
) . , . Frankly, ham radic has been overwheimed hy science. L i
d_k:} am A shurl,‘ though pointed, dizszertation upoa your July I do believe that, as you noted, more- good PR will
o O elitorial, if I may. slieviate this th h N j
H H o First, slthough 1 fry to keep shreast of develop- h K apathy somewhat, and the news of ;
;3 o g Hibie S5 W s e oveheAe Tt G the ham rig on tlu.‘ maun will draw a lot of fence riders ‘gg H
£, M magnzines in the feld, I am not myself an amateyr 00 the pasture. Howevermuch, we have another -]
0 ﬁ_,ﬂ g: Thix is not dee to leek of Ahility-—-1 could pass the q"“,“h;'" - - - Why dues hamdom need miore hams!? AY &
D < e O test tomorrow with po difficulty. My choice was hased by Pn!h" there Ale lop many ,hn.m ol the ale. al- -5
jul 3 vpon a lot of eonsiderstion nod thoushi rq-a_;d_\.r, withult ndd'““. to the m,"'”'“'“m' You may well g-g“
.- oo It i+ my own personal pbservation that the l.:rhu'l:t ot the huge silence “'h'.ch. qnuqlunﬂ_vq the VHF ) :3
%ERPU :D o Citizen's band hnz done more to afford hamdom new bands, und 1 fully agree. Bul it is one thing to pro- 'ﬁE e}
I~ ,_._IEI ﬁ_ members than vou fenlize . . . T can point out a dozen M T.'n;.;im and f"':e “““‘:"“I t"‘]“t J‘;:“‘ dq' ﬁ?{? to 23,
i ., o i - . B0 up ore and eclexyr oot the lower hands, ¢ s .
SHice i3 14y r
g‘, m H in my arvea who have forsnken CEB for the hem bands i o 5%
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The above item reprinted from October 1967 issue of 73, P. 109, together with the part
which didn't get included by the electronic stencil. 1In an advertisement by a manu-
facturer of quite good American slectronic equipment, they state "All it takes iS.es.
parts PLUS Patience, Workmanship, Integrity, Experience and Know-how." It does indeed,
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A 50Q S0Watt INDICATING DURMMY LOAD -~ G. R. Grieve [VK6]

The circuit shown in Fig. 1 shous the results of a few tests, to obtain a simple
direct-reading RF Wattmeter and dummy load. This device makes it much easier to test

Ry R3 R, * Ema
R.F A%MLiDn 10 OCPTI + -
T u+_@ 3 VWSS
"R a : 127K

g |2V 22w |
3 (See Fext) Lamp: .
S el S |

& L o !+__,|J

Fig. 1 Thqu =

= [*GE Equivalent = L-14B; see Ref. 6] _ o
or tune a transmitter, particularly when transistors are involved [tune for maximum
output]. A number of 1U resistors are placed in parallel to give the desired resis-
taq&F? i%hey must be the composition |preferably depusited] carbon type, not wire-
woundy "I Fig. 1, for 50Q, eighteen 1K 1lW resistors are paralleled to form R} R2
and the others form part of the total resistance. The resistance of the lamp, L,
varies from 8 to 11Q, but this change is negligible in comparison with the other
resistances¥ For 75Q input, R1 should consist of seventeen 1.5K 1U resistors; for
3002, Rl could be seventeen 680Q paralleled resistors, and R2+R3%+R4 = 1.2K. [But
see later discussion, Fig. 5].

The conventional method for paralleling resistors in a dummy load, is to drill
holes in two circular pieces of metal, insert. the leads of the resistors into the
holes, and solder carefully; this forms a sandwich of the two discs with the resis-
tors between. A bit of room should be left between sach resistor. A good method of
feeding the lot is to install a female coaxial connector in the middle of one disc,
and run the centre wire to the other disc. The leads to the resistors should be
clipped off quite short, but soldering must not transfer too much heat to the resis-

¥ This imcreases reliability, and is a notable improvement over systems of Refs. 9-11
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tor body. Use a hot iron, pre-tin all surfaces, and apply heat only briefly! using
plenty of solder. Nearly any type of soloerable metal may be used for the discs,
but best is No. 18 gauge copper of the type used for flashing on roofs.

P.16

All parts may be mounted in an ice cream or tobacco tin of suitable size, or in
a conventional rectangular aluminium box. The main requirements are that it be r.f.
and light tight., This prevents r.f. radiation, and leakage toc the phutntransistn?.
The signal from the phototransistor depends on the amount of light from L, which is
determined by the voltage across Rl, and thence by the power dissipated by the lot,

. : . ( WaTTs)
according ta the classical: P= Power,dissipated in resistance, R.(SL)
[l] P = EE/E. E= Potential developed across the rssistancsd?j

The range of this instrument can be increased or decreased at will, merely by chan-
ging either the lamp or the distance between phototransistor and lan. ane dEtEF-
mined, however, the geometry should be fixed fiemly to preserve calibration. .Eall-
bration of current reading vs power input must be done individually for each instal-
lation, so there is little point in reproducing my curve here. The system shown in
Fig. 1 has an advantage that the curve is fairly linear over the middle two-thirds

of the range.

The pouwer rating of the unit will depend on the number of resistors used for Rl.
Since RF power is usually rated for RI1S, this unit will handle about 20U continuously,
or 500 intermittently. If your likely maximum power range is lower, the numbers and
values of resistors in R1 may be reduced appropriately, for an increase in frequency
regsponse [and decreased custﬁ. For higher power, more resistors |of higher resis-

tance] can be paralleled,

The limitation of this device is the leakage current of the phototransistor,
which varies considerably with temperature; readings should be made relatively
quickly. This could be compensated for by the use of a circuit such as that of Fig.
2, which balances out the leakage in a bridoe, with zero adjust, R7. RB can adjust
calibration electrically for a given physical geometry, and its value will depend on
the sensitivity of the meter movement used., For temperature compensation, Tr2 should
be in thermal [but not illumination] contact with Trl. -

For the benefit of newcomers to electronics, I should mention that a phototran-
sistor may be obtained at modest cost, by scratching off the upper third of paint
from an ordinary OCTl. Results are quite satisfactory, compared to an QCP71 if the

axis of the transistor is oriented tg the light for maximum sic « Much b '
cutting the top off of a transistnrﬁ Ref, %J ' signal o Sses WA
If care is taken with the physical arrangement of Rl and the coaxial socket sys-

tem! this device should give consistent readings up to 50fc, and probably higher[ﬂaf.lﬂj
This will depend on the size of the Rl unit. For example, another system [HEF. 3

was good up to about 300Mc with R1 being only a single 2W resistor, with short leads
everywhere. If calibration is made with ordinary 50 cps alternating current, calcu-
lated RS power should be multiplied by two to 7ive peak power. Peak power, however,
would only be relevant for SS8 and other peak-operating systems, so that main cali-
bration can be in RMS. A calibration curve may be drawn, or the meter face may be
calibrated directly, depending on your ambition. Obviously, if you wish the maximum
accuracy at VHF, the voltage across Rl should be measured with a proper diode r.f,.
probe and valve voltmeter, at the highest frequency to be encountered. From this the

power 1is calculated according to Equation [l].

Editer's Addendum:
This system is superior to those using light bulbs as the only dummy resistance{Eg;

Hafs.l,g—ll],ha:ausé the resistance of light bulbs varies enormously with voltage
across them; for example a 100U lamp will have haffjgﬁgsresistance at 50U as at 100W.

One idea from Ref& / might, however, prove .useful: If you have an old photographic -

18 10 | 2 i ;

B il
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light meter it could be used as the light-sensing device, with very good sensitivity.
It also has a scale which is usually logarithmic, and this ought to straighten out
the calibraticn curve, Alternatively, an ordinary selenium photocell plus meter
could be used. It would have the advantage over Fig. 1, that temperature sensiti-

vity and leakage would_be negligible, but a sensitive meter is desirable. See also

my discussion of Refs. 7 & B, _
In Ref. 2 is described an interesting variation of the Dummy Lnad/HF Meter,

which measures the voltage directly across Rl1, by using a rectifier. This is shown

in Fig. 3:
9 R, ¥2K /—\D | S0 K 1.9 00>
= — R S 3 il
Rr‘lﬂiﬁ} oy g \ézﬁ/; VW g . EJG
3 3 K o, 55
H,L o) 2 Ry & T " VT fO—“‘_@-‘L
e oc O3 ogd "D " T - 1
| 3= sopA T
s 4 ’ < :{] r F' b .:-_j,-

In this case, Rl consisted of thirty 1500Q ‘20 resistors in parallel, with the usual
sandwich geometry. It was rated at 600 continuous, or 100W intermittently., The
system was calibrated by measuring the voltage across Rl or R3 with an r.f. detector
probe and associated conventional valve voltmeter. Voltage across R3 is 0.1 of the
voltage across R1l, and this is useful when the voltage encountered across Rl exceeds
the PIV rating of the r.f., probe. The power is calculated from Egn [l}, where

R = Ry, 1In the American article they calibrated the meter directly in peak watts,
presumably for the esoteric requirements of Citizens Band transmitters, but here we
shall be satisfied by RM5. Note that the instrument needs to be calibrated with the
r.f. probe at full scale only [in this case, 5W or 5Dm], and that all other cali-
brations on the meter can be determined by the relativs voltage across Rl, and the
formula. 1In my opinion, if Cl were increased temporarily to 0.5uf, calibration
could be made at 50 cps, and would be reasonably good up to HF. For best accuracy,
of course, the r.f, probe would be necessary.

In Ref. 3, a similar arrangement is used as in Ref. 2, but a valve voltmeter is
used as the detector, so that the circuit simplifies to Fig. 4. It has the advantage
that the unit is its own r.f. probe, and power can be calculated directly from the
VTVil's d.c. meter readingjzaccurding to: 1N281

Um + VUd 5 R R3
[2] pP1 = [ Hl ‘JD%G',IX / '—:Nz'hhr ém * IR.HT-I[H
RE 11 3
where Um = d.c. meter reading, Vd = = cusrres VTVM
voltage drop across the diode. If the Q-00! 470 -
diodg is a 'gold bonded' germanium 1
type such as 1N28l1 ar 0A5, vd = 0,1V, = ' Fig. 4

An ordinary germanium point contact
diode such as 0OA90 or thoss on computer boards will have VUd = 0.13V or so. Silicon
types [DA200, black silicon on Boards] will have 0.3 to 0.35V. Note that R2 and R3
form a voltage divider with the usual 11 Meg input resistance of a valve voltmeter,
so that Um is 0,707 of the actual diode voltage, giving RIS volts reading. If the

VTVM has a resistance different from 11 Megs, R2 should be changed accordingly.,

The systems of Figs. 3 or 4 are particularly adaptable to use at very low power
levels, as you might find with small transistorised equipment, while the system of
Fig., 1 is less adequate below 1W, because of the finite power required to light the
lamp. -This could undgubtedly be improved as.desired, by tho use of a more sensitive

lamp, a@nd a more sensitive light detector. or merel lacing Trl
p'ﬂny of these systems cnuid be used tb measure EGEEP F?gm a s?é%g%rhgaiﬁgaalﬁTEﬁsr

characteristic impedance than Rl, without the inconvenience of having to change the

L R R R
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value of R1, simply by putting an external resistance in series with the input to

the dummy logd. The voltage across Rl will be less in direct proportion to the

fraction of total resistance, with power reading being reduced in the same propor-

tion. Thus, if the added series resistance is Rs, if Pt is the power to be measured,

and if Pl is the power in Rl according to Equation [2], then to measure Pt:
Ry/LR3+Rg]

QO '
|
ig. B [Py 103/Ry )[Ry +7s]

It should be noted that the power delivered to an antenna will not necessarily
be the same as read by this instrument. ]t will depend on standing waves on feeders,
and on various reactances. The noninductive load presented by Rl is ideal, and it
will be a rsre antenna that will present a noninductive load to the final. There-
fore any.- antenna reactance must be balanced out with the coupling controls of the
transmitter. This can, however, be done as a final adjustment, with all prelimin-
aries being accomplished with the dummy.

Re Dy, Y i 1 ) Py

The use of the dummy allows not only power level measurements, but alsoc various
experimentations, without risk of interfering with other signals. It can be worth-
while to install a coaxial switch or relay so that the Dummy can be used rapidly and
conveniently. Among the experimentations possible is the worthwhile one of adjusting
all circuit parameters to get the best efficiency--the most r.f. output for a given
d.c. input to the various stages. This is most easily done with valves, e.g. by
increasing grid bias and drive, consistent [hnmeuer] with modulation limearity. With
transistors some problems can arise, as discussed at lenjth in the August and Sept.
1967 CEB's. For an excellent general discussion of RF Power Measurements, see Ref. 5.

References: [ Owing to lack of space, References 6-12 will be presented and discussed next mnnth]
1] 'RF Output Indicator' by John Wilson, 73, Nov, 1961, p.84.

2] 'Build Dummy Load and RF ileter', by E.F. Rice and A. filueller, Radio-Electronics,
Nov. 1967, p.50.

3] 'Accurate flilliwatt Level RF Power lieasurements' by D.J. Bernays, K4UUX, 73,
June 1962, p.18.

4] See also 'Aqueous Dummy Loads', by A.P. Marion, W2CUE, QST, June 1965, p.lé6.
R1 can consist of wires dipped into conducting salt solutions, but there are

plenty of problems.
5] Radio Frequency Power Measurements. U.S. Govt Publication NBS 536 [Nat. Bureau of standards |

* oW W R UK K R F N W FFK KA F K R EE KK XK FH R KR XN
HOMO MICRONESIS ; 'If a job's worth doing well, it's not worth
doing at all' -~ Australian Proverb,

I have been sneering at Microcircuits, and the modulisation of human
values® particularly in reference to equipment used by experimenters. Nasty me.

I-herewith give an open opportunity for rebuttal, to an eloquent dissenter,’
Chris Horwitz, of Summer Hill, New South Wales:

'You stated recently that microcircuits are not good. Why? Because they work
first go; they don't go wrong -- i.e., component fatigue doesn't exist; they are
small; they are fast. Surely, even with low-down amateurs, the idea, not the
equipment, is the important thing. If the idea is worthwhile, why get held up by

*EEB, Vol, III ngé?J, pp.111, 120, 181, Vol IV; ‘pp 3, 11, 12. [Eun‘tlnued on P. Ed]
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SIMPLE SIMPLE SIDEWINDING* -~ L. Smith, VK6ZGA

A simple SSB Exciter.

This little rig was perverted from the 'WIA/UK6 Bulletin' of september 1965;
it is clean cut and wrung out of the very minimum of parts that will put out a clean )

55B signal.

$12BHT

-.Iﬁ_ . e
-,
I-3mi
— RFC 3 RFC ( )
1K r ) =3
SB 5B
i O q% Dl C,= 350pf, but see text
—_—— L1= 35T No 30, link 12T on cold end
= ink 6T on centre of coil
§ — 0.0l L2 = 16T Na. 26, Lin
ﬂlzﬂH?J__ﬁ_.“IE ' L3 = 35T No. 30, Link 6T, cold end.
Ca;'iﬂ& i Bllg- % ¢ L4 = 50T No, 28 on ¥"slug tuned.
: Ty = E: 4 L1-3 are wound on " formers, slug tuned.
L i — All resistances in ohms, capacitance in pf if
i — 1 U.01  whole numbers, uf as decimals or as shown.
.::_'ﬁ” 1K b i 10uf D = any r.f. types suitable for SSB mixing, and
j g B — matched for forward conduction, by use of an chmmeter.
IPTT | —— 1 ! ([DOES anyone have an old receiver? I'm a poor student,
[ S0MA source ] +250V but would like to get on the air again. Write c/- EEB]]
or any BOMPCR . s s e st S SN S WS NS RS TS SRRl SRR SR R 4

First off, the r.f. signal is fixed phased and so is the audio, but due to the
fact that we are using a carbon mike with its limited audio band pass, it really
works out fine for fixed phasing.

Measurements were made in actual operation, and we came up with these figures:
1200 cps: 30db suppression, 2500 cps: 20db suppression. 500 cps: 15db suppres-
sion., This may not be commercial SSB but it sure beats the pants [sic} off DSB.

Construction of this unit requires no special parts, and at that the tolerances
are real loose. It is only necessary that the tuned circuits resonate at the operat-
ing frequency, and that the audig coupling transformer have about a 600 ohm output to
the diode modulator., For this purpose I have used an ARC 5 Rx output transformer.

It is important that as little as possible of the xtal oscillator voltage get
into the fields of the coils L2, 3, 4., Keep the osc coil, L1 as far from the other
coils as possible to avoid trouble in nulling out the balanced modulator. The diodes
must be in matched pairs as to forward resistance.

Don't think that by adding an extra audio valve and xtal mike you will improve
the rig. The secret of the quality is in the carbon mike and its limited band pass,
and added bandpass in the audio section will cause the fixed phasing to go too far
out at both ends. If you want to build this rig for use on any other bands you can
do so by making the tuned circuits resonate at the desired frequency. Keep in mind,
however, that the r.f, phasing unit will have to be changed to present about 100 ohms
to the balancad modulator and the link. This means that you will need only one half
the capacity of Cx for twice the frequency

/¥ For Footnote, please see averleaf.
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Tuning up the rig is simple. Unbalance one pot, and tune all coil slugs for
maximum output. Tunme the output pi network L4 and condenser for maximum. Then
adjust the balance pots for minimum output. You are now in business, and ready to
be called a liar, for it is not possible to build a phasing rig with only two valves.
Or is it?

VK6GH suggests that Rx and Cx in the r.f. phase shift network shown as 100 ohms
and 350pf be replaced by 68 ohms and 680pf. Also that care be taken to see that the
screen voltage of the 6BQ6 is 175-200. A 6BU6 is a direct substitute for a 6BQ6.

For a rather more slegant apparatus, see '5 Watts 5.5.8. - Home-Brew Without
Hangover', by Greg Johnston, Amateur Radio, Jan 1967, p.9. It uses a lattice

filter, etc. . [Continued on P, 25D]
**-—:{-*-H--Jv.'-*ﬂ-****%*-}é%****%***%****-}!—*

ELECTROLYSIS FOR PRINTED CIRCUITS®* ~- contributed by Fr. Anselm C.P., Uk9

eseee To make the circuit, simply paint the circuit design onto the laminate board
with shellac and allow to dry, then attach a crocodile clip to an unpainted part
with a lead running from the clip to the positive terminal of a car battery or low
voltage transformer and rectifier unit. Immerse the board in copper sulphate solu-
tion and place a piece of copper wire somewhere in the sclution so that it does not
touch the board or clip. Attach this wire to the nejgative terminal of the power
Source and the process will begin,

The unpainted copper will pase slowly into solution. When the current has
ceased to flow, the unwanted copper will have all been etched away. If isolated
patches of copper remain, it will be found that these are very thin and are easily
removed with a pen-knife,

The process is both safe and cheap, as the amount of electricity used is almost
negligible and copper is deposited from the solution and onto the negative wire at a
rate equal to that at which it is being removed from the board, hence the copper
sulphate solution remains at an almost constant concentration and none is lost. The
slight increase in concentration is due to some loss of water,

For the average board the length of time needed using 12 V., 2 o0z. would be
about one hour. [sic].

This method has been thoroughly tested and used and I assure you that it is
entirely successful.

THE AUSTRALIAN POST [sic] OFFICE u—thy thstEdlturf "
It is with much gnashing of tecth that we have suffered the latest outrage o €. expen-
sive & exccerable sergica vagsuffer from the Australian Post Office. It appears ;h%§ in pest
mcnths some letters have sim ly not been rercived at Huonville, containing subscr%p iaons :;
renecw=ls. Where are thay?. End knows, and He hasn't told us, Well, we ragretdthli situa ifn
very much, but con enly weit for letiers of complaint to arrive, whence we readjus Dnur mail-
ing lists as nacessary. Don't send cash when you subscribe, If you send a Postal ;der£h
keap the siub. If you send a chzque fmada out for Sc more if ‘you wish to bale us with the
goominable Tasmanian Tax | kezp track of the payment, and let us know if it isn't submitted

for payment wi'hin o fow monthSes... What a life.

* [From previous page] In spite of the Editor's antipathy to both amputated side-
bands and valves, he has to admit that this device is so simple and practical [sic]
that a host of new ducklings are likely to result. Can someone transistorise it?
€.g. like the exciter in the Auq. 1967 issue of Amateur Radio. - A- transistorised
transverter will be included as part of the constructional section of Transistorised
Transmitters; the Tr Tx series will continue next month. == Ed

** Reprinted from: '"Practical Electronigs! Ucﬁ. 1966, by P.R. Newell, Blackburn,
Lancs. : v :

L me R
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TRANSFORMER LEAKAGE IMPLICATIONS; or: the art of creating Silk Purses -- Staff,

-- A discussion of the December 1967 Puzzle, posed originally by D.K. Madden of
Hobart, to whom we also owe the basic solution.

In the December EEB we presented an
apparently simple Puzzie, but one which has
rather unexpected ramifications.
For continuity, we reproduce the
original here, as Fig. 1., A reads
120V. B reads 1100V. The resis-
tance from D to E is 13.57Q when v
the switch is in position C. What '
is inm UX'?

The trouble is that we did not
add the important qualification '
that 'X' is very simple; no valves
or anything. It is simply a trans-
former with a full secondary voltage .
of 3200V, tapped at about 270V, RMS. fig. 1
Points D and E are connected to the
LT portion of the winding, at one end. UWhen the switch is at AR, the meter merely
reads the half-wave average rectified LD5] voltage from the LT winding:; the wind-
ing itself, of course, has a low d.c. resistance. When the switch is at B, a rather
strange thing happens. There is appreciable leakane to earth from the centre of the
HT winding.* Now assume that the polarity of secondary voltage places terminal D
negative with respect to terminal E. You would expect D1 and D4 to be cut off, and
D2 and D3 to be conducting, i.e., forward biased. However, the EHT winding results
in a very much higher voltage at the equivalent leakage point, X, which then places
the cathode of D3 very much positive with respect to its anode, and which therefore
cuts it off! Since D1 and D4 are already biased off by the LT, D2 is the only one
which can conduct, and the bridge has now become a half wave rectifier. Thus, the
condenser now sees only the half wave rectified signal from D2. When the transfor-
mer reverses polarity, the leakane current back biases D2 and U4, and is conducted
back through D1 and/br D3 without bothering the condenser at all,

The net result is that the condenser charges to some high potential [depending
on leakaje parametera}, the actual value of which depends on its discharge through
the high resistance meter. This Puzzle has considerable practical value, because it
shows a real situation in which Mr. Madden found a ridiculously high voltage on a
condenser which should not have carried more than a feuw hundred volts. It was part
of a typical X-Ray pouwer installation, and could have had serious results if fir.
Madden had placed himself across the condenser rather than the meter; the condenser
retains its charge for some time even after the power is removed. The matter of
leakage from the secondary centre is also not unimportant. It can be most hazardous
to assume that an apparently unearthed EHT secondary winding is 'safe' with respect
to earthed loads; don't touch either end of an unearthed EHT winding while the
power is on!

* Rod Reynolds says: 'Because of symmetry of the transformer windings with respect
to earth, it looks to the external circuit as though there is an equivalent capacity
representing the distributed capacity of the whole secondary, but localised at the
centre of the winding'. There was much more, but I didn't understand it, K so won't
mention it here. L '
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lA] Discussion: Leakage Reactance [R.A.J. Reynolds | {NEH Assistant Ed! Details next munth]

Unfortunately, our lack of mentioning the basic simplicity of this system caused our
correspondents to go to a lot of work, and yet their answers [p. 23| are fairly consistent
with assumptions not involving a transformer sourcs. Before we proceed to that, I should
like to point out a few basic corollaries to the above arguments, derived from many tedious
hours thinking about this silly problem!

It is possible to postulate the existence of a diode-switched pulse which excites an
HT transformer secondary [having, therefore, high inductanca] to resonance trains at 10-
20Kc. ~ This effect is likely not the main source of the HT leakage in this system, although
it could be significant in SCR-controlled circuits, where the switching action can bs vio-
lent, and enormous transients could be expected. The distributed capacity mentioned on Pags
21, above [nh, its not all that cnmplicated] should be quite sufficient to feed the required
energy to the bridge, without invoking any core-saturation or pulse excited resaonance phe-
nomena.,

If you consider the resistance in the load circuit to be, say, 10Megs [including all
circuit lEakages], then if the effective halfrsecondary supply voltage is 1600V, the value of
the leakage condenser can be shown [by graphical integratiun] to be about 218 pf, This
value is rather low for a large transformer of the type used here, and my guess is that if
the real values of circuit leakage etc were to be determined, a typical value of 500 to
750 pf would be found. Its implications have been discussed, above,

1B] Shock Excitation of transformers [RLG]

Rod's mention of pulse-excited rscillation of an HT secondary is all that remains of
a mere elaborate but inapplicable hypothesis, alas, but it reminds me of the complexities
which attend turn-on of nearly any transformer. Without any extra condenser across the
primary, there is a finite chance that the turn-on will be at such a point in the cycle that
a large transient will be produced, with disastrous effect on the di des in the secondary
leg. For this reason, an unsuppressed transformer requires rectifier diodes with safety
factors of 3-5 times nominal peak voltage rating¥.

This effect has a nasty corollary. Several years ago I read in Radio-Electronics that
someone blew up several a.c. voltmeters which were connected to HT windings [no other load ]

befors power was applied; obviously in the days before diode-protected meters. It appears

that this is caused by a special kind of transient. Rod Reynolds says:

"This would have been due to the high energy voltage spike caused by the application of
input voltage at a peak velue coinciding with a high residual flux in the transformer core
from a previous recent turn-off." Moral: Always turn a transformer on before measuring
its HT secondary voltage,

If you place a 0.0luf [BOOWV, for safety!] condrnser across the 240V mains, it will cure
most ordinary transients, and will allow the use of rectifier silicon diodes with safety
factors of about 1.5%; the capacity can be inversely proportional to voltage, if in secondary.

If, however, you place a 0.luf condenser on the primary of your power transformer, you
stand a chance of trouble again, from shock-excited resonance of the primary with the 0,1
uf, unless you put the correct value of a resistance in series with it; see the formula in
the silicon diode section of any Mullard Semiconductor Technical Manual ***The above expla-
nation is not wholly exact, according to Rod, but the fact still remains that if you put
too much or too little C across the primary of the transformer, you can have trouble., I
repeat this too, because a friend recently found this out the hard way even though he read
my Dicde Technical Notes*¥, See also: "Diodes in Power Aupplies", VKT7RG, AR, 9/66, p. 17.

* Yes yes, I know I have said this before, but who listens? E.g., cf. VK2ZEZ/T in AR, March'67,
** Available for SAE. Sce Also EEB, Vol I [1965], Feb & May, if you have them.

S2 also: Miniwatt Ticest, Jan 1965: Transien: Suppression for SCRs;July 1962, p. 155 for

— ¢ —— —— —

the forumlas relative to networks to suppress transients for diode power supplies.
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2] From T. Cengia, Wynyard, Tas.: 'An RF Spike Source is in X.' Well, 4his has

slementa. of similarity to Rod's original idea, but isn't too applicable .now;
we'll send him a Consolation Prize. His answer to Puzzle 2 stated that diode non-

linearity affected meter calibratien. This is not strictly true in the way that he
meant it; see Item 4b.

b e . I R e e T T e p—

5] From R. Klar, Tottenham, Vic.: 'These possibilities:
a 'X' is a source of asymmetrical waveform, which seems unlikely.
b 'X' generates a peaky waveform, whose peak to average value is large., Uhen

switched to A, the meter looks at the half wave average value, i,e, 120V, At B a

full wave rectifier charges a loss-free capacitor to the peak value of the waveform,
viz: 1100V, Definitely not a sinusoid, more likely a square pulse of short duration.'
-- Not too bad, though CRO analysis of the waveform at A would have disproved this.
And how about that 13.57Q output resigtance? Mr. Klar also described an interesting
modification of the Uecember fetronome system: The output of the Metronome was fed

to the 220V and 240V taps [unly] of a power transformer. An 8 inch 3Q speaker was
taken from the 6V winding, and a 1/25Q neon was connected to the 600V secondary
winding. Result: both sight and sound S1gNal .ene

4] Fraom R. £. Dunk. Sefton, N.S.W.:

a] 'Box 'X' could contain a high power output stage driven by a square pulse input
having a mark to space ratio of approx 1:4.6. The d.c. meter will only read the ave-
rage voltage of any waveform presented to it, so that on position A, half wave rec-
tification without filtering would occur, causing the meter to read thes low averaage
d.c. value of the pulses. 0On position B, full wave rectification with filtering
would occur, causing the meter nou to read the high average d.c. voltage which would

in fact be half of the peak-to-peak voltage of the output., Thus:
1100V --A-~--[A----F=-- -— - 1100V = T S e e
max | i
|

|
120V avg - F-“__I'—‘_ I s E _IH'

Position A. V = 0.10%nax Positicn B. Vgyg=VYpax= Meter Reading.
[1f Maﬁkfﬁpace = 1:1, Vavg = 0.5Vmax. Therefore M/S = 0.5/0,109 = 4.6
b

'In reference to Puzzle 2, most multimeters supply the d.c. meter movement with
full wave but unfiltered a.c. when on the a.c. ranges, and the movement is propor-
tional to the average d.c. value with the scale calibrated to read RNS for a sine
wave,

'If the forward voltage of the diodes is naot far enough above the d.c, FSD vol-
tage of the meter, the diodes will clip the peaks of the full wave input, lowering
the average d.c. value, and causing the meter to read low,

'This problem is more apparent with the poorer sensitivity meters as the peak to
peak voltage applied is greater with respect to the margin likely to be allowed bet-
ween the FSO voltage of the meter and the forward voltage of the protection diodes,

Thus:
Vmax Vmax ~ -~~~ 7 : R R TR e
Vavg Vfwd 7 }/ " 3 -
I""Ia'u.a'lg W OENTT TR RSt st
Without protective diodes With protective diodes [low meter readng]

'Since, for a sine wave, Umax is more than double Vavg, the forward voltage of
the protecting diodes must be more than double that of the meter movement if accuracy
is to be maintained on the a.c. scales.'

' —— Part [a} is similar to that of Mr. Klar, with similar comment. Except that Mr,
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Dunk cleverly showed the output being taken across an‘uutput choke in a diagram not
reproduced here, thus accounting for the low d.c. resistance. Part [b] smuqu plau-
sible except for the third paragraph; the ratio of peak to average ualug ylll '
always be the same for a given waveform, indeed n/2 for a full wave rectified sine
wave he shows |though in most simple meter rectifiers, output is half wave, and the
ratio is nou nE. And this must have nothing to do with the sensitivity of the meter
movement. Also, how does one explain the fact that the lower reading was still ob-
tained even though a number of the protecting dicdes were put in series?

We have given these gentlemen a big E for Effort, and a bit of a nice reward.
We don't have a very large circulation, but it is a choice one! How about helping
us to increase it? Tell your friends about the Impossible Puzzles in the EEB, and
the astonishing answers to them.

E S S T HE A S I S

.

g°d |

‘Homo_Micronesis .[Continued from P.18] -~ by RALG

faulty design or parts whichare really secondary?

o -
»

'"The other objections you make are based on the assumption that amateur equip-
ment was conceived such that it broke down and so that it was bulky and inefficient.
Objections like these are prudish about the wrong things. There are only two objec-
tions to IC's: when they do break douwn they cannot be repaired even by microsurgery
[1 tried, fool that I am], The other objection every struggling amateur knows.'

ok ge

™ T

Well, I'm not sure what the other objection is, but I'd hazard a guess that
. when the struggling amateur gets through putting together a set of put-together
electronic meccano toys, he exults in the fact that 'it works', but then is laft
with a vague sense of disquiet; ‘'did L build that?' Of course it works first go;
someone else has done all the work, and you have just carried out his instructions,

For that kind of thing I can hire a girl who knows nothing zbout electronics, but
who is .careful.

I have not said that microcircuits are not good; they are excellent -- for the
engineer. But I maintain that they have no place, or very little, in an ordinary
experimenter's workshop. This will not endear me to manufacturers of such toys,
but it is still true,

UT 9TOTHIB g5y UB UT 998 TT
JoquauTIadXs U89y B ST 2Z9TMIOY °Ji

Does it really matter whether you create interesting and useful things in the EE
workshop rather than buying them neatly packuged and well engineered? Does it really’
matter whether you build your own amateur equipment rather than buying 'Amateur!
equipment from big firms? Indeed, does it really matter whether you do anything,
rather than having someone else do it for you?

aqpds ut ¢

Is the convenience, polish, ease, cheapness, compactness, and ownership worth
the loss of individuality and the loss of personal participation in the world? Your
attitude on this kind of matter will be the same attitude that you will bring to
other aspects of your society: the kinds of cars you drive, the kinds of houses
you build, the kind of education you give to your children, and the kind of poli=-
ticians you elect to represent those attitudes.

Do you want to build a society based on British tradition of creativity, or on
American tradition of engineering? What kind of society do you prefer, Australians?

Ll o e L B R B R R TS
. URGENT ANNDUNCEMENTS: Unima%inatiua recders whose cars usc 12V batterins rathez than the
300V _variety, may reinterpret sornewhat the staements cn p. 186/B last manth. With the 12
ohm 25W R in place of batter{ adjust_cutput voltage_to 13.5V; or if you don't have a R
an aﬂprnxlmata adjustment wi ! be'14.3V to no load. Then disconnect R, connect a sumewhai
discharged battery, and adjust the currcnt control to about 25Amps; a battery can be dis-
charged by starting the car a few times in succession. If necessary to gain control, the
"former" dynamo lead can be lengthencd a bit... For ckt as shown, dynamo return is to +,inside,
Readers who wondzr why they lost a month when resubscribing, did ‘not read the notice we
printed a few months agd; w2 have a new labelling system. Same No. of actual copies sent.
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FROM AUSTRALIAN ELECTRONICS, 76 View St., Hobart, Tas., 7005. Everything Post "Free",

Concerning Delivery: We do what we can with the Post. Now we certify nearly every piece
of merchandise, to avoid problems. Problems even appear with First Class post, as illus-
trated by the note on P. 20 of this issue of EEB. We also had an incident recently which
involved a very ordinary letter which took 10 days to wend its way to Hobart from N.S5.W.

It concerned a matter of some urgency, and the result was consternation and expense. Com-
plain to the PMG? Ha. We have done that before, with even more cause. Sometimes we even
get an answer, without results, of course. One parcel marked "FRAGILE™ arrived in ragged

condition; honestly, it had tyre marks on it!
afew famous
Concerning Stock: We seem to have acquired sewersd copies of the/G.E. Transistor Manual

[ 7th Editidﬁj, which can be sold for the [amazing, for Australia] price of $2.15, while
theyﬁéfgfﬂgsg;milarly we have the G.E. SCR & Transistor Hobby Manusl, for $1.50. Together
with, the 'RCA” SCR Experimenters Manual [$1.00], these books introduce a wide range of ap-
plications and theory of Silicon Controlled Rectifiers. Subjects covered by one or the
other of these books include the use of SCR's in motor speed control, lamp dimmer, battery
charging, tachometer, electronic ignition, remote control, model railroad control, photo-
timer, flasher, etc! To convert ratings for locally availsble SCR's, merely determine
maximum PIV in the circuit [by in5pectinn], and multiply by about 2, Avg fwd current de-
pends on load, of course. And remember that the American mains are 115V, ours 240V/50cps.

By an interesting coincidence [related to the needs of a customer and ourselves | we also
happen to have several SCR's in stock., Current is avg fwd operating value. Namely:

0.8A: 100V = $0.85, 200V [Ig &£ 10uA!] = $1.25, 300V = $1.40 200V [Ig> 10uA |= 81.10

2.0A: 600V [OK for Mains, if O.1uF across mains| = $2.70; will control Up to 500W.
4.7A: 150V [Ig 0.01-10mA] = $1.25, 200V = $1.60; 10A: 200V = $2.10

Where gate current is not indicated, it is ordinarily less than 10mA. The 200V/0.8A
items, however, are a phenomenon. Most of them have Ig < 2uA, which means that you can
control an enormous amount of power with practically nothing; control by RF, static charge,
proximity effect [a.c. pickup], etc becomes practical. This is the sort of sensitivity you
would expect from a Silicon Controlled Switch [rEF G.E. Tx Hanual}, but in this case there
is only one [cathnde] gate. M '

-

-2 =nsuze rsligtbility, put a condenser across the a.c. input., For HT, 0,0WF, for LT
C.leF; if no trensfozmer ik used, these values can be increased tenfald. And: Use a 27K
resistor [not ‘orger than 56K] from gate to cathode, and be sure to use a diode between
the gate and the current source. Detailad characteristics are shown on cach SCR sold.

The 0.B8A SCR's will get hot with 0.8A, therefore need good air circulation for max
current [ﬂmerinan rating l.EHmpsf], or 3 simple metal strap to hold them down to a piece of
metal., Ths higher current ratings need an appropriate heat sink, silicon grease, etc. At
least two sgquare inches [tutal] per watt to be dissipated, assuming a fwd drop of 1.5V.

JyusT avrived, ff_c/-f-ra#-.-,-,'ipﬂr_ Fiyrsr cema ,"CIPEF Seyrved,

Protiy Traonsistor Sockets: Sorry these are all gone, in a hurry. But we do have some ugly
black ones now, which work 0K, At least they are round; how do you drill a rectangular
hole? The present stock of the ugly sockets is limited, and at $1.05 per dozen, they are
not likely to last very long. Ideal for experimenting, RF, etc. Very popular indeed.

Concerning Books: It is not easy to buy books by post, even at our low prices, because it
is difficult to know the contents from a title. We have, therefore, prepared a detailed
description of nearly every book in stock, which should make it easier for you. It comes
to about a dozen foolscap pages, and is more fun than browsing through a bookshop. Cheaper
too, because you won't be as susceptible to buy by impulse, not to mention the fact that
our prices are probably the lowest in Australia. We do recommend our books to your con-
sideration, because they are selected to provide the most iformation for the least cost. If
you want the Giant Packet, please send a largish SAE, with a 9¢c stamp on it. You provide
the stamp because of our low prices, and low margins. Be sure to specify "Packet" or sucly.
Other Stock: Remember we still have some diodes, 200-2000V at competitive prices, etc.

Avery few Computer Boavds have
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%
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The birth of a magazine is a comphcated
process. it starts as an dea and develops
through the coordinated efforts of authors,
artists, typographers and pressmen. The in-
gredients are varied: articles, schematics,
long-distance telephone calls, photography,
advertising, subscriptions, public relations,
paper and ink, all lovingly stirred together
with prodigious amounts of midnight ol
MName: ham radio, born January, 1965

Why ham radie? Veiy simple. The elec-
tromics  and  commumications  industry s
noving forward at a remendous clip, and so
> amateur radio. Single sidebans! has largely
replaced a-m, transistors are taking the place
of vacuum tubes, and integrated circuls are
finding their way into the ham warkshop. The

r\-rnh‘ﬂm e et T h-u-' LT Ay I‘lﬂr\n it dn

keep the a.'ﬂatr-'urwr_li mformed This doesn't
mean that you have 10 impress your readers
by printing every piece of state-of-the-art
news that appears on the horizon,

Quite to the contrary, Hf you limit vourself
to the state of the art, you'll get jost in a hurry.
Advances are being made so rapidly, you just
get tuned im and there's something new o
worry about. And, since each new advance is
built on what has been done in the pasi, if
you don't get a clear idea of present tech-
niques, you'll be hopetessly lost as time goes
on.

Transistors have been with us fer fifteen
years, but it has just been within the [ast year
or so that hams have starled really thinking
in terms of solid state. True, you usually wail
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for that old vacuum-tube equipment to wear
out heiore replacing it with solid-state gear,
but many of the littie gizmos around the
shack that you've put together in the past few
vears should be iransistorized. Ase they?
Probanly not.

When vacuum tubes bocame practical de-
vites, amataurs were among the first to use
them in home construction Likewise with
semiconductor diodes. Not so with Transis-
tors, Why? Because hams didn’t have enough
good practical information 1o go by, Unfor-
tunately, transistors hiow out 2 lot easier than
tithes, and many amateurs who experimented
with them in the early days were disillusioned
by a ruw of "dead soldiers” on their bench.

What it amounts to is this. There is an awful

Pt md avman oF dlai ot mamcabipn b Dl
Pt sl gt g i

gt to underﬁlf‘md he{'u.ra- you get into state-
of-the art design. If you're an engineer, line,
but not all hams are engineers. Most hams

l"\li.\:"‘

wanl practical circuits which they can adapt
to Himir spevial jobs.

As an example of where this state-of-the-ait
phobia has laken us, consider single sideband
for 2 moment. ! would guess that at least
80%: of the hams operating on our lower
bands are using single-sideband equipment.
But how many of them actually understand
what goes on inside that box? Not nearly
enough!

The problem here is that ssh appears to be
a lot more comolex than a-m. Certainly the
gear required Lo generate a ssh signal is more
complex than that old a-m rig, but uader-




standing what makes it tick is not. The two
modes are very closely related. Not particu-
larly compatible, but related. The problem is
that a simple, concise explanation of sideband
has been lacking. Several excellent articles
along this line were written in the early fifties,
but many of the hams who have sideband
equipment now have never seen them.

Ham radio is designed to fill this gap. It is
designed to inform. It wiil be geared to the
state of the art—the state of the art'in
practice. It will be a magazine which shows
you how to use new devices and old. Al-
though we will encourage the use of b{:hd
state, we will not discriminate against vacuum
tubes for the sake of being modera. There are
a lot of places where vacuum tubes are still
very practical and desirable gadgets.

When new technigues and devices become
available, look for a complese
how to use them in ham radio. Lur articles
will run the gamut from the simple to the
complex, but they will all be oriented to the

2 intion of

practical approach—the amateur approach.
Not all of you are interested in the same
things, nor da you have simiiar electromc
backgrounds, so the fare served up in ham
radio will be varied,

We will have simple projects for the novice
and the cne-night-a-week experimenter, in-
valved projecis for the experienced ham who
likes to wark i bis shop, practical design ana
tiweory articles for the fellow who wanis to
start from scratch, and the last word for the
VHFer, RTTY bug and ATV eathusiast.

Amateur racho, just by its nature, is a very
diversified hobby. Each ham follows his own
special interests, whether home construction,
public service, DX, trafiic or a multitude of
others. If you dan’t see an article that covers
your particular plane of interest, it's because
no one has taken the lime (o write it. If you
have a little gimcrack that you've just put to-
gether, and think others would be interested
in whal it can do, draw a schematic, take
some pictures and write it up. You don't have
to be a professional writer 1o get your name
in print; most of ours are pot.

In addition to full-length feature articles,
we are in the market for shorties for the ham
notebook. If you have found a new and better

EE® P 25cC

way of doing something in the shack, have a
new construction wrinkle, or have some small
gem of technical information to convey, send
it in to ham notebook. This monthly feature
will cover everything from Antennas to Zener
dindes, construction and design—technical
tips that are wseful around the shack and
shop. You'll get paid for your effarts, and the
rest of our readers will benefit {rom your in-
Eenuity,

i you're intecested in contributing some-
thing to ham radio, write for our "Author's
Cuwide.” This handy little pamphlet shows
row 1o put your story together, the essentials
of clear wiiting, the abbreviations we use,
and what we need in terms of schematics and
photographs, It also outlines our rates and
payiment policy,

fayments lor manuscripts are generous and
immediate, fwe like your article, you'll get a
check with our letter of occeptance, usually
within a week of when you put it in the mail,
After we accept it, it wan't sit in our files for
months or years waiting for publication, It
witl be put inta print just as soon as possible,
Articles that sit in the file are no good te the
reader, 10 the author or 1o us. Nobody wants
to read about (or huild) a VHF converter
today that was the hotiest thing on two
wheels when it was oniginally designed three
vedrs ago!

Mam gauna o Dot Stzedd anll We ]
always be looking for ways to improve be-
cause amateur radic 15 a dynamuc hobby,
always on the maove. As the equipment, tech-
mgues and challenges of amateur radio
change, so will we. We'll constantly try to
snake ham radio more useful to yvou as weil
a; more interesiing and stimulating. We can
promise you now, we'll never become com-
placent, we'll always-try to maxke ham radio

belter
Jim Fisk W1DTY
Editor

Note: |If you received more than one copy

ol this first issue of ham radio, don't worry
about it-1t simply means that you're an active
amateur and your name has appeared on
maore than one of our mailing lists. Just give
the extra copy to a friend who hasn't seen it.
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here we are

a word from the publisher

Here we are! It's been a long trip since early
October when [im and | decided that there
was definitely a place for ham radio. Where
will the money come from? What will we call
it? What will it look like?! How will we get
subscribers? How will we obtain advertisers?
All of these questions, and many more, had
to be answered one by one as ham radio be-
gamn to take the final shape that you see here.
it has not been an easy road. We did nct
expect it to be. However, there have bheen
many unexpected rewards along the way as
many folks, both individual amateurs and
those in industry, have given us valuable sup-
port and encouragement. We cuickly found
that there were many others who felt just as
strongly as we that our magazine would be
quite useful to the amateur community,

Can amateur radio really support a new.
magazine? We think it can, and here are some
reasons why: Much has bee: said in recent
years about what is wrong with our hobby, -
but aitogether too little about what is healthy
and right about it. We feel that amateur radio
is @ healthy patient and that it is going to he
with us for a long time to come. Let's face it,
we wouldn't be investing our time and money
in this project if this were not the case.

In spite of what others may say, you need
only look at the Call Book to see that the total
aumber of licensees is continuing to grow.
Admittedly, this growth mav not be as fast as
(B or other parts of the ei=ctronics industry,
but still, we are growing. This growth could
be, and should be, faster, but it is up to us in
amateur radio o provide growth. Nc one else
is going to do it for us.

There was, perhaps, a certain period of in-
decision during the incentive-licensing con-
roversy. This issue has besn decided, and the
amateur knows exactly wiiere he stands in the
future. Home construction ideas and equip-
ment purchases ¢an now be planned with
the full assurance that you'll be able to use

.this gear as intended. The potential newcomer
need have no apprehension over what his

future operating privileges will be.

One of our major enemies is considered to
be Citizens Band, and yet, it has been a
farlure. Even Chairman Hyde of the FCC has
now suggested that major changes, including
an increase in the license fee and a technical
examination, should be considered as a
meacs of improving this service. This could
well have a very positive effect on amateur
radio. The many youngsiers who are intro-
duced to radio each year via CB might well
he channelled te our nevice bands. Both radio
services would benefit from this chaage in
policy, as would the individuals involved.

A new outlook is necessary. If we con-
tinue to work with old ideas and concepts,
we can hardiy oxpecl (o mawntain our tra-
ditional spot in the electronics world. We are
a branap of one of the fastest moving areas
of technology. If you have any dnubts, im0k
at the developments of the past few year in
solid-state techniques or satellite communi-
cations. Amateur radio will have to ook and
act the part if we are to keep up.

Ham radio intends to take a very positive
step in the advancement of amateur radio. As
a start, this magazine locks years ahead of
others because we have taken advantage of

techniques and ideas in technical
publishing to bring yc:u something very timely
in appearance. Equally as much effort is
Boing into the prepatation of editoria!
materiai. A lot of work has been done to make
the articles easier to read. Ideas have been
more clearly organized, words and sentences
have been carefully put together with pro-
fessional techniques designed to make ham
radio easier and more enjoyable to read!

We still have a lot to do. Our business is
communications technology. This goes just as
much for the printed word as for the latest
integrated circuit. There will be many more
new ideas in ham radio as the months go by.
We think you'll like them.

Skip Tenney WiNLB
Publisher
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A few notes by the Editor.
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Another more conventional apparatus is also described by VK2ASK in Amateur Radio of

December 1967, using a balanced modulator-- and transistors.
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The cerve master 5 an altachment for an
oscitloscope which will displav the volt-
ampere characiersocs of almost any two-
lernunal device 2: well as mosl Gransislors. As
examples, here gre soma of the devico: thal
can be elecincally chsplayed:

I

T, Commew siena and posve; dindes foibt

con, gormaniung, selenwm, aliium arsengde,

cener Jicdes
Tunne! diodes and back dindes.
Neon bulbs and V-B tubes

¥

Photorells ipkolo-recasions;

3CR and hght-activated-switches (LAS).

= F W g e b

Thyrioes and thvrectors
Transistors; NP and FNP, germanium
ot silicon,

The range of the curve master is 1000 voits
reverse, and several amperes forward, With a

=)

hitle expenence, you can identify a diode or
trans:<*nr as sibicon or germanium by their
unigue ang  reverse-
leakage charactenstics. Sinca they vary quite
widely, semiconductor ratings should always
be checked. With a curve fracer vou can
easily pick out especially good units from
your stock for special uses. The curve master
will check and grade surplus and bargain de-
vices—and mav sven convince you nat to buy
any more!

forwardg-conduction

EED RsE
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how it works

The basic circuits of a two-terminal curve
tracer are shown in fig. 1. An ac voltage is
applied to the device under test, and at the
same time, to the honzontal axis of an
oscilloscope. Any current drawn by the device
is displayed as a voltage drop on the vertical
axis. The harizontal voltage can be increased
heyond the device’s breakdown point without
harm, since the voitage sweeps this region
very quickly and the breakdown current is
imited by circuit resistance. Since the test
voltage goes both positive and negative, both
the forward and reverse regions of the doviee
are diplayed as shown in fig, TA. !

PNGT YO [ VLTS

SCRLE} 1 ]

w&‘ﬂ TR&cT

=15 hanseo) e

REVERSE TRACE

A senies diode can be added (fig. 18 and
1C) to eiiminate either part of the trace. This
permits expansion and detaled examination
of the remaining part, and also establishes the
start of the trace for voltage measuremeni
reference.

A typical transistor set up is shown in fig.
1D. Each transistor juncticn s checked in-
dividually, The curve master is made up of
these simple circuits with shunts and multi-
pliers to allow a wide range of readings on
any scope. It will display voltages from less
than one volt to 1000 volts, and current from
less than 100 micro-amps to several amperes.

the circuit

The complete schematic of the curve
master is shown in fig. 2. The 750-Vac trans-
former supplies the {orward and reverse test

FoR G

Mdr<

== e

il

voltages. Ddiodes D1 and D3 are the blocking
diodes described above. 53 selects the region
to he displaved-—forward, reverse or both. 52
selects the value of the shunt resistance to
give vertical ranges of 0.7, 1.0, 10, 100, and
1000 mA per division, 54 has two functions:
sections C and D are the horizontal voltage
range multipiiers, providing ranges of 1, 5, 10,
50, and 100 volts per division; sections A and
B select the current-limiting resistances, in
two' ranges. 5 and 300 mA maximum, as
selected by the limit switch 51, 56 selects the
transistor junction to be displayed and re-
verses the test poiarities for NPN or PNFP de-
vicey S7 adjusts the basc-enmtter resistance
fig. 1. Tha basic
two-tarminal curve
tracer and soveral
diffgrent types of
traces which imay

be obisined with
| ’ ik,
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for the 8Veer tests. An internal calibrator (55
and D4) s provided for calibraung the scope,

construction

There is nothing critical about the layout
just remember that up to 1 kV appears across
the swilches and test jacks, so everything
should Le well insulated. Diode D3 must be
rated above the maximum test voltage and
may be made up of several 400- or 600-veolt
TV-tvpe power diodes in series. D7 s a 50-
volt or better diode rated at several amperes.
D2 bypasses any reverse leakage from D1. The
750-Vac rransformer may be any small re-
ceiver transformer with a secondary voltage
of at least 750 volts {1 kV peak). All low-
voltage windings are series connected to
supp ly the low-voltage, high-current, forward
sweep. If the secondary voltage is too |ow,
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ASSISTANT EDITOR! T EF®ESsss=Ea2as=pe 2 EE-ssss=asz=z==%

We are pleased to announce that we have acquired an Assistant Editor, R.A.J.
Reynolds, VK7ZAR. The only problem will be to keep Rod frem using too many equa-
tions and big words. On the other hand, early readers will remember his fine art-
icles introducing SCR's to the EEB. He has the ability to state complicated ideas
simply, if he so desires, an ability which comes with good knowledge of the field.
In comparison, look at the mileage I get out of Ohm's Law - all the rest is filler!

I hope to be able to put Rod to werk on several important projects, including
the EEB Anthology, and our long-overdue Anthology of Transistorised Transmitters,
In addition it will help to have someone attack the several bulging folders in my
files. It takes every available minute of My spare time just to keep EEB going
routinely,

The EEB Anthology will be a boon to those who missed Vol I, and soon Vol II
will be gone too. The situation is incredible. A few months ago we had a couple of
advertisements asking for Vol I complete or in parts, with price left open. One
chap volunteered a feuw issues, at a price. 1 am impressed; maybe we ought to print
Up a couple dozen more copies of Vol I, and distribute them through an intermediary
at §5 each, eh? ' '

Ideally I ought to give the typescripts of each issue to Rod to survey before
committing them to stencil, but I'm rather afraid of this. He's likely to find so
many inaccuracies that we'll never publish anything.

Seriously, though, it is a rare person who will work to help an enterprise
like this. uUe have also had several other worthy souls who have submitted ideas or
articles far beyond the call of duty or subscription credit, and I have tried to
acknowledge some of them a bit by listing them as 'Associates' on the back page.

It is heart-warming, because there is negligible financial reward, only the satis-
faction of doing something creative, and of sharing it with others.

e

OO W % % s o3 % %
I see that our Typiste has changed my "Honi soit qui mal y soit" %o the more conven-

tional form, and ",.. Inefficient Males" to a less offensive title, but that's all

right. She catches spelling errors and does final organisation of all text, so she
has earned the right to do a bit of alteration in favour of discretion.
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EDITORIAL . . ., . "There is no need for panic; Bubonic .

s WL MR g Qi Plague is no worse than a bad cold, '
-—- Anonymous, 17th century.

A few months ago, Barrie, our mathematician, advanced the hypothesis that it
would bebetter to call Editorials by some other name, because who ever pays any
attention to Editorials? So I tried that. Result: everyone wants to know ''what
happened to your controversial editorials?!'' -- including Barrie., In view of the
nature of last month's 'Homo licronesis', it would appear that one can be as contro-
versial as one pleases, if one provides a misleading title. Can't win. So here
are plenty of them:

Honi soit qui mal y pense.

I have received some remarkably snide comments about my occasional use of Latin.
I was.a Pole, a Catholic, a Snob, an expatriate Yank, etc. Shux, I like the ‘sono-
rous sounds of Latin, that's all. Also, I am not whelly convinced that English is
everywhere and always the most expressive tongue in the world. As for that Christ-
mas Poem, sure it was banalj; you want headier stuff in the EEJ7? The title of that
poem meant: 'Peace on earth to men and beasts', because nowadays it can be sorta
hard to tell the one from the other.

That Deadline!

I apologise for the very sharp squeeze between the delivery of the Rarch EEB at
the end of flarch, and the deadline for Ham Rladio subscriptions at the end of flarch,
But those who had the faith to send in subs were still included even after the dead-
line, because it was our fault, and indeed part of the delay in posting was caused
by problems of reproducina the HR advert. Even so, the first advert for HR appeared
last month, and I was amazed that only a few dozen people took advantage of it., CQCur
tastes must be jaded indesd when we refuse something that is free, when it is
obviously good. But dozens of people paid $1 or %3 for H.R..Interesting.

Bound Volume III [1967]:

Perhaps related to that subject, a reader has subbested that it is unwise to
economise on covers of bound volumes, because of and so forth. I don't think so.
In these times, everything costs more and more, particularly printed matter, courtesy
of Her flajesty's Post Office. Now, I realise that, just as most people didn't much
appreciate being offered free an excellent technical publication, they probably don't
much appreciate our saving them a feuw pennies, but look at it this way: If you pay
$1.75 for a bound volume instead of w2+ 715, you can use the differsence to buy some
beer [mhat you can buy of it nowadays for that mnnay], which can be sipped slowly as
you peruse the pages of the bound volume. This lends the maximum aesthetic en joeyment
to a creative experience--and after all, for what more are we living? Besides--if
you want to improve the covers, you need only spray or paint them with plastic,

Again this year, the bound volumes appear to be delayed slichtly, Ue start to

put them together as soon as possible, but in Australia everything moves with deli-
berated haste. It has its advantages.

Cross hlodulation.

The other day I had the startling experience of rejecting, for the first time,
a suggested article by a reader. It would have been a transistorised mixer. But )
feel that the subject has been covered ad nauseam in the readily available ham lite-
rature. Furthermore, the cross-modulation problem of transistors in front-end RF
applications often Jleaves something to be desired. FET's and Nuvistors®*meet these
criteria admirably, so that it seems hardly worthwhile to continue with transistors
in this service®* [See footnote next page]. I have the uncomfortable feeling,

———_.__._—-—.-—-—-—————-—.1—-—--—_.—.-———.....—.._-—.._.—
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the beginning of the demise
of the transistor. But I think that eventually the Tr, FET, and valve will strike

a real equilibrium in which the characteristics of each will be used to best advan-

tage with respect to impedance, power, frequency, and so forth., //For FET Front Ends,
See (ST, Jan, Feb, & Mar 1968, All kinds,

however, that this constitutes some kind of milestone:

Integrated Circuits [concluded]

But I refuse to admit IC's into that company, for Reasons. One has to draw a
line somewhere, and that's it. The increasing number of IC articles in the experi-
menters literature has made it much easier for me to tear out worthwhile articles
from the various magazines, particularly where it makes it possible to avoid con-
flict of one good article with another which starts on a subsequent page. When the
mags contain nothinc but IC's, it will be even easier: 1I'l1 simply stop subscribing,
and devote all that time and money to other things. Maybe just as well,.

Why f[lagazines??

In the present situation, with a2 flood of ilagazines that cross my desk every
month, as I clip out one or two really worthwhile articles from each, I am wondering
whether it is worth it. UWouldn't the money be better spent on a yearly purchase of
anthologies, circuits books, and Handbooks? [even my favourite, Technical Topics
comés out in an anthology every once in a whila}. Particularly as it can be a major
problem to FIND a particular article in a agreat stack of magazines. How often have
you looked for some Really Good circuit amongst the fless, and then given up in dis=-
gust, and grabbed the Handbooks and Circuit Books instead where you knew you could
find something at least? Nouw you mustn't take the above too seriously, or you'll
stop subscribing to the EEB, and Cor ra, then whom would we talk to?

Inefficient Mails:

As the latest yet, of the outrages by Her lla jesty's Post Uffice, discussed from
time to time in these pages, the Postmaster General's Department in its wisdom has
decided to send '"First Class'" Mail by ship rather than by air between Tasmania and
the flainland, if it doesn't have the right shape. One presumes that when this
'First Class" mail reaches the Mainlanc of Australia, it will then be handled by
air 'where air service is available, and its use would speed delivery.'

* Now this may not seem very important td'yuu tenizens of 'North Island'. but
take note: this is not the first nor the last manipulation of The Public h; the
Post Office. fMl2il service to Tasmania his not always been exceptional; that it will
get worse unless letters are surcharged for 'Air lail', extra for 'Certification’ or
'Registration' or 'Express Delivery' would be amusing if it weren't so frustrating-
a?d dangerous. Uhen can the ordinary sender ever be sure that his particular letter
will not meet the certain requirements for shape or size? You can comfortably depend
on th? likelihood that our mail service will become less efficient, less reliable
MOTe lnconvenient, and more expensive until those bureaucrats in t;e PMG's Denartéent

are enjoined from meddling with a public service which should be run solely in the
public interest! Bah,

** [From Page 28]. On the other hand, if you already have a transistor front-end,
or if you are plagued by cross modulation or image problems for other reasons, a
neat solution seems to be provided by the RF Q fultiplier. Cirecuit in next EEB. A

valve version is also found in the receiver chapter of late ARRL Handbooks. For
that matter, why not introduce some negative feedback into the first transistor
RF stage or mixer? If cross-modulation results from nonlinearity, that should
improve it considerably. Has anyone heard of this having been done?

Sorry for the margins wandering all over, but we have a new typewriter, needs adjustment.,

I
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Condenser-discharge Automotive Ignitions: :
It was

Late last year we promised to present some coverage of this subject.
based on an interesting idea by Rod Reynolds, now our Assistant Editor, and in sup-
port of it I accumulated several articles on the subject from the magazines. But

the time for preparing the article did not present itself.

Now fir. 0. J. Bedford has mentioned to me that he has been experimenting with
condenser discharge ignition systems, and that he would look over the File. With
luck, he may be able to use that material for an article, which we shall present for

your interest.

Talking about Files, I have a fairly thick File on 'Construction' which contains
a few articles on 'How to flake Things that Work', along with considerable material
from the magazines with various construction technigues and with various arguments on
why you should or should not construct things for yourself in the first place. This
File needs working up, to provide a nice series of articles on this important subject.
If anyone out there feels strongly about this subject, and would like to undertake
that task, I should appreciate hearing from him. I just do not have the time requi-
red to work up a lot of the very nice material in my files. It is not that we lack
articles, but that this is an important sub ject, which ought to be presented here.
In addition, the reason we don't lack articles, is the fact that I make sure that
they are prepared well in advance. In this instance, there would be no hurry, and
the Volunteer could work on the File at his leisure--but he should definitely work
on it. There is little we can offer as material inducement, other than the usual
free subscriptiun[s] to EEB, but an arrangement could also be made to provide cer-
tain technical books from A.E. at wholesale for this person, if so desired,

[liscellaneous:

Would the chap to whom I loaned two RSGB Bulletins with TVIi ckts please return
them? Thank you.,

To the reader who wanted to know about a reference to Public Address systems,
see 'Public Address' by N. H. Crowhurst, published by Norman Price Publishers,

London, for 4/6, stg. The same publisher also produces many other fine, cheap books.
In refsrente te the FUJT/Regenerative Switch doscribsd in the RCA SCR Manual and im the

LETTEHS =====_—.=====::'I..-;_—.::::::=====:=_—.====:===:==:*..
) . . . | [Peter G: What's wrong with Letters? Some are quite
Are Linear Circuits very Linear? interesting-- besides some issues have more, some less ||

Referring to the rather critical remarks made about microcircuits in March EEB
I couldn't agree more ... PROVIUING they are.about the linear IC's which have rEEEHi
tly been invading the electronics market [must of you will have seen those horrid
little integrated IF strips and audio amp's by now].

But to include digital IC's in the same category would be taking things too
f?r. By way of example, I recently built an electronic keyer from an article pub-
lished in CQ magazine last December. The project used 7 digital IC's, and 5 transis-
tors. Total cost was a mere %22 odd, all parts bought brand new, However. to have
used transistors in place of the IC's would have required a total of 38 tr;nsistnrs
49 extra resistors, and would have increased the cost to 560 {nu kidding}l ’

For ?hese.reasuns, and for the improved reliability and size, I had no qualms
mhate?e? 1n using IC's. And the pleasure in getting the thing to work was certainly
not diminished, rather increased.

. Hencerurth would all criticisms of microcircuits please contain the qualifi-
cation " lipear" ! -- P, Nesbit, VK3APH, East lalvern, Victoria. [cont. P, 32]
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SHOCK EXCITATION and TRANSIENTS in HT POWER SUPPLIES -= RLG
|Discussion continued from P.22 of the flarch EEB ]

Last month I discussed, again, the conditions attending the production of tran-
sient overvoltages in transformers feeding semiconductor diode rectifiers, and houw
to suppress them. There are two other aspects which might be considered briefly:

1] Choke input filter can improve regulation and increase current available from a
given transformer¥*, but shock excitation of the choke by turn-on {ur fo] process
can cause ruinous transients, which could damage the rectifier diodes. Some people
will swear that they have never been bothered by this problem, but

a They may have a high safety factor |[e.g. 2-4 times] of diode ratings over
the peak input voltage, or

b] They may have been lucky. You can be certain that the one unlikely time that
you turn on the transmitter to call a rare UX, will be the one unlikely moment that
you have hit the wrong part of the a.c. cycle. It does happen.,

For reliability, the price is small: Put a condenser [of suitable voltage
rating!] in series with a resistor, across the choke, or from imput of choke to
earth-line. For most ordinary power supplies 0.05uF in series with 1KQ will suffice,
but for best reliability, use

i (12 e {5 [Silicon Replacement of Tube Rectifiers, W4JA, QST, Jan*¥
uf = ——— 1965, p.46], where L is inductance in henrys at minimum
AER load, E is the d.c. output voltage, and I is max d.c. cur-

rent lpad,
The resistance should be <€/I; I don't think it is very critical, and it is there
to damp out resonant excitation discussed last month.

You can tune the choke by placing a condenser across it of such a value as to
produce minimum a.c. ripple at the output, under nominal load. This will improve
the regulation still more over a certain current range, and will automatically tend
to bypass sharp transients [c.f. Feb EEB, p.5).[Also 13, Nov. 1966, p., 30: HT Pwr Design |

2] If you build an EHT le.g. >1KV or so] power supply, you will find that you will
probably need appreciably more safety factor for the PIV of your diode rectifiers,
than for ordinary HT. This may be caused by the increased energy in high voltage
spikes; it increases as the square of the voltage. This energy takes a finite time
to dissipate as it pushes the depletion layer apart in the diode, and if it is exces-
sive the junction can be punctured by the high concentration of charge in the time
before the holes and electrons reach their maximum separation. This means that if
the nominal voltage is high, a diode can still be punctured by a transient even
though it is rated to withstand the voltage involved under static conditions, and
even thouph it has an ordinary safety factor [e.gs 1.5].%%*

The situation is worsened when using a half-wave configuration, with capacita-
tive load, because half wave imposes double the PIV on the diode than would cccur
with full wave, With the 2000V secondary supply for my diode tester, I had to use
12,000V worth of diodes [after an 8000V string evaporated! |: 2000V [RmS] x 1.4
[peak?ﬁms] x 2 [safety factor] x 2[ for half wave] = 12,000, The same number of
seriesed diodes were needed as for full wave, but there was no centre tap on the
transformer, and a bridge would have doubled the number of diodes once again. That
gets expensive. Each diode, of course, was paralleled by 20 lilegs and 220pF in this
instance. Probably C should have been larger to compensate adequately for hole sto-
rage effects [which make different diodes turn off at different times, thereby

* Because the power factor is improved. It would be impraved even further with
resistance load -- R.A.J.R.// ** Also reprinted in Amateur Radio, August 1965,

*%*¥  This paragraph courtesy of the Assistant Editor.

L R R R R
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placing more load on the others in the string], but the load was very low [a feuw .
microamperes for testing back biased diudes] so that too much shunting capacity
would have fed too much ripple around the rectifiers. In any event it worked.

Note that in this example, R shunting the diodes could be 20Megs, not the usual
500K one often sees in this application. The leakage current of an ordinary silicon
diode is at most a few microamperes at half its maximum PIV rating. This gives it a
back resistance of several hundred megohms, so that a 10 Meg shunt is quite adequate
for HT, for all but the lowest quality of disposals silicon diodes, or for germanium.
Germanium diodes usually have some ten times the leakage of silicon ones, but they
are less susceptible to transient overload, because their leakage tends to damp it
out.

Further excellent information on diodes, their problems, and applications, will
be found in the RCA Transistor ilenual, G.E. Transistor Manual, Selected Semiconductor
Circuits Handbook LSchmartz/U.S. Government Printing Office|, Power Rectification
with Silicon Diodes by fil. Dayal [MUllard, Ltd., 1964], Reference flanual of Transistor
Circuits [Mullard], and several other references mentioned in the A.E. Diode Techni-
cal Notes, which are alsc recommended for vour perusal. Then of course there is the
periodical literature which incluces, among much else, the abovementioned article in
Q5T, '"Silicon Diodes and Common Sense in CQ, Sept. 1965. And '"Why Abuse Semicon-
ductors?" , available from EES for 35c. Also: "Modern Power Supply Design", §ST, Feb. 1968.

LETTERS [Cont. from P.30] [[ comment on "Are Linear Circuits very Linear?" : ||
The cost of 38 transistors from computer boards is about %5.70; o©r the cost of 38
of the excellent AY11l1l5 transistors, new, would be 3513.%0. The cost of 100 resistors
at disposals rates would be about w9« Construction of 38-transistors worth of gear
might have taken about 20 hours, or perhaps three weeks of spare time. neliability
is a function of care and design. Compactness is commonly a grossly overesteemed
fashion, but can be achieved by careful cesign, and the use of printed circuitry, --Ed.JJ

IBM Transistors are High Quality

I acquired an Astor Transistor & last week which has transistor sockets in
every position. Thought I'd try computer transistors in it, and much to my surprise
I found 033 and 034 wark perfectly in the mixer, i.f., and driver stages.

-- A. Whittingham, Stanbridge, N.S5.U.

CQ Now Pays for Articles

All articles received after about March 1 are being paid for upon acceptance
and receipt of all related material, Our payment rates are nominally 20 per prin-
ted page .... ' '

Incidentally, I've noticed some bad mis-information lately in some of the
foreign magazines regarding a supposed increase in CQ's overseas subscription price.
It isn't true. !hile we've been hit with substantial domestic Postal rate increases
recently, our rates for mail to foreion countries remains the same, Hence, our
domestic subscription prices have been increased to $6.00 per year while our over-
seas rate remains at %US6,00.

-- Dick Ross, K2MGA, Port Washington, New York, UsS.A,

Sugar and Spice and .....

I would like to purchase some issues of EEB. 1I'd like to write to some intere-
sted in radio. What is it like in Australia. Do you have many English people near.
Are you English in origin. How do you celebrate Xmas out there? lWe have had 1-1/2
inches of snow today, not at all nice. !hat are Aussie girls like? Kind regards.,

| -- J. Savage, 7 Weyhill Close, Swindon, Wilts. England.
[[No, I'm not English in origin. Any Aussie qirls out there?%? -= RLG]]

R .S




*April 1968 THE AUSTRALIAN EEB P, 33
INDICATING DUMKY LOAD: References and discussion, cont. from flarch EEB, P.18

A point has been raised: why bother using the lamp system to detect pouwer,
when the diode-rectifier type seems so much more straightforward. The reason is
that the lamp type gives a power reading independent of waveform. This can be
quite important with transistor RF power amplifiers [at least] which have relati-
vely high harmonic output, and whose tuned couplers rarely have sufficient Q. The
diode rectifier type of power detector also suffers from yreater sensitivity to
spurious pickup.

One very simple way to measure power, however, is the use of an RF Ammeter,
if available, Simply measure current into a known resistance load. But don't try
to shunt the RF ammeter to change the scale; it won't work; an impedance trans-
former is necessary, and requires recalibration.

6] ‘'What's New for You?' by Paul Franson, WALCCH, 73, Jan 1968, P.88. You can
overload certain commercial non-inductive wirewound resistors by some 10 times or
so, for 5 seconds; the same idea ought to apply to nearly any wirewound resistor,
but has limitations with the composition type, as discussed below.

'A Compact Dummy Load for Coax Line! by KENKZ, in CO Antenna Roundup, p.l35.
In reference to overloading dummies, oil immersion seems a simple way to triple the
power dissipation ability of carbon resistors as dummies in a sealed coffee tin.
If the lamp in the NMarch EEB article were placed, say, against a piece of perspex
[lucite] against the phototransistor or photocell, there seems no reason why the
electronic part of the circuit couldn't enjoy the same oil bath, with additional

advantage of cooling jr at least :elaying sudden temperature chaq%g. See also: Shop
!
Yy 0

and Shack Shortcuts Etﬂ » P. 221. And: Electronic Circuits Handbook A, Ps. X13.
The abovementione 13 article also discusses the availabilit " a phototran-

sistor produced by G.E., the L-148, which is like the OCPTl, but has a built-in lens
to focus the light. Obtaining it from G.E. Aust. mioht be another matter .....

?] 'Optical Systems for Photoelectric Levices', [iniuatt Digest, Jan 1965, p.é60.
The sensitivity of fir. Crieve's system could be increased for a given light and

heat production, by the use of a simple lens system; I have founcd the simple self-
focussing bulbs used in torches, to be quite useful for such things for the experi-
menter, but they are rarely available above the 2.2V rating in Australia, and must
also be run under-voltage if any reasonable life is to be expected--if they are made
by Eveready. The British 'Uiinchester!' type is much better if it can be obtained.

8] ‘'Photosensors for Bvery application.[Darticularly involving EEmicnnductnra]',
Miniwatt Digest, Aug. 1965, p.164. The complete description of the kind of material
available in Australia and MNew Zealand. A variety of photosensors can be used, with
varying deqrees of sensitivity. Several would have lower temperature sensitivity

than the OCP7l. More recent: Miniwatt Digest, Jan. 1968; the lovelv BPX 25 phototransis.
ote also photodiode DAP12. ~1uIlard puts out wholz booklet on Cdg pthDCEElS-

N
9] 'Resistance of Light Bulbs' Radio Handbook, 5th Edition [Radio, Ltd., 1938], P548

'Build yourself a Light Wattmeter' by C. Henry, 73, Nov 1965, p.98.

'Light Bulbs for Dummy Loads', by W8OUR, 73, Sept. 1965, p.86. Light bulbs are
good up to 100fc, if you don't care about constant resistance with power. These
refersnces show the enormous variation of resistance of lamps with current, as much
as one-tenth of the resistance at half rated lamp power. This makes them quantita-
tively useful only if used with a special impedance matching system, or if power is
carefully matched to lamp rating to give the desired resistance. It is a most awk -
ward arrangement, and any other kind of resistance system would seem to be more

sensible ... Mr. Henry's system uses a Cds photocel Phili STC V.
More bulb resistance gats:yShnn,é Shack shor cjaél cd g. 21%?51 ] 4

10] 'A Cardboard flailing Tube Uattmeter', by WYCSD, 13, August 1963, p.46. See also
Henty in Ref. 9. These use an exposure meter or photocell to detect light.

11] 'The Detroit Dummy' by B. Barbee, Radio-Electronics, May 1966, p.47. Uses four

L R R R R
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6.3V lamps as dummy, for low power [4W]. Estimates power by comparison with hri?ht- .
ness of a standard 6.3V bulb fed a known amount of power via a calibrated potentio-

meter,
12] 'A $2, 200-watt Dummy Load', by w20LU, 73, May 1967, p.66. Uses surplus 'non-

inductive' resistors, but only non-reactive up to about 20flc. Ref. 6 relevant.
'Transmitter Dummy Load', by G2BVN, RSGB Bulletin, Oct. 1966, p.664. More of

same, but a special glass-tin-oxide power resistor is available commercially; 250U
and more, non-inductive to 70Nc.

1%] 'Resistors', by W8QUR, 73, Aug. 1966, p.83. Ordinary carbon resistors, such as
used in [ir. Grieve's apparatus can show reactive effects, which increase when dia-
mater/iength ratio increases. Even so, they are pretty good up to 500fic, and obvi-
ously leave far behind all wirewound 'moninductive! resistors. A special note must
be made here, however, to beware of apparent 'Carbon' resistors which have an extra
wide first colour band: they are low wattage wirewounds! One of these of 1K2W has
L of 3.4pH [But ideal as parasitic suppressors: the 109 1/2w size has 0.24pH induc-
tance]. Note that carbon resistors do not like to take overloads as much as other
types, and if you apply 1l to a 1U resistor in air, you should not do it for too
long, particularly if it is enclosed, if you want to maintain its resistance cali-

bration.

LETTERS A Sad Di-Ode!
Those of us with great ambitions Its typescript pages, we'd have
Do aspire learned how wrong
To achieve big things 'lectronic, Te sin
But perspire Uith errors: Alas, poor knowledge
With sweat from brow when things go of the art.
wronq Alack!
And know I thought I knew, and sallied to
That, had we studied EEB again, Attack
To grow But all the diodes failed, and so
Accustomed to the new technigues It's back
contained To books I go with fresh resolve,
within Dammit.

- Electruloon, Victoria.

SSB is Spoiling the Bands

I'm still sending VK4SS DX news every month, and he does the same for my maga
I haven't worked a VK yet, but most of these stations you were able to work on AR
are now on 558, and so many other S58's call' them that the lone AM does not stand a
chance unless he is 5/9+. As for me, I think SSB is spoiling the bands. It makes
it too easy for you to work DX; this means any DX coming up is on 55B, and then
you have a whole host of people calling him. liakes quite a noise on the band.

-= Jim Coote, G3UGD, Worthumberland.

[[Yﬂu‘ll just have to join them, Jim, or go to Cly~-the last refuge of the competent.
Actually, CWU has quite a lot more DX-pouer than even 5SB, it's quite a lot easier to
read, and you can apply fantastic selectivity techniques to it to cut out the QRM.
It also goes a fair bit slower, so that there is some tendency not to talk just to
hear one's own lovely voice. flore and more in our lovely world there is a tendency
to communicate for the sake of communication, without bothering to ask whether the
communication is worth making. Thoreau raised the point some time ago, but was
outvoted. -- Ed

S T S rsoooom o S e T T T T e e e E .

QUOTE WITHOUT COMMENT:'Save that S-Line' by W2AJW [cQ, Feb. 1968]: "Save it... from pre-
mature obsolescence resulting from the trend towards transceive operation...."
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LITERATURE REVIEWLET -- RLG

Last year we presented a Literature Review in the form of a multitude of titlas
of articles appearing in the international literature. It wags very difficult, and
not much appreciated by readers either. VYet, one feels compelled to do something
about the flood of literature that pours across the Editor's desk each month, to

share it with you.

The best methods are to use that material as background and references for EEB
articles [a most trying task at times], and to oresent selected topics of particular
interest [to me] under the above heading. It is better to say a lot about a few
topics, than a little about many ..? But there are so very many from which to
choose! Intelligent technical review of literature can be very useful, if intelligent...

CORYRA [14 Hovea St., 0'Connor, A.C.T. 2601; HAl for 12 issues; back issues 12c¢, if..

I had a few nice words to say in Fehruary about this monthly publication of the
Youth Radio Clubs Service, in continuation of our article on p.57 of the Vol III EEB.
The hurried P.5. on p.4 of Feb. shows only a little of the delight I felt when exami-
ning the Feb. 1968 issue of Coryra. I think that there is now no question that this
magazine has graduated to the rank of a serious experimenters' Journal, and it is
my opinion that if you like EEG, you'll like Coryra too, though for quite different
reasons sometimes. There is simple beginner material in Coryra for those who com-
plain that EEB is '"like two people talking at once', and there is good applied or
theoretical copy there for those who believe that EEB doesn't have enough applied or
theoretical material. o

To give you an idea, here are highlights from a few recent issues:
February: Transistor Radio Service Techniques. 8 pages, and very good indeed,
Transformerless Transistor Pover Amplifiers. This fine article on theory

and commonsense practice gave me a tuinge, because in my pile of half-finished arti-
cles there is one on just this subject, approaching it from a basic then practical
point of view. That is just what Len Uhyte has done here, and I'm afraid he's done
it better. So if I publish that article one day, I'll modify it so as not to repeat
what he has covered; it will also be an introduction to a couple of fine practical
articles we have on compl.mentary amplifiers, but the field is moving so fast! Have
you seen Fairchild's new circuit, using practically nothing, but with lots of feed-
back? But Len gets fine results from computer board transistors, so why buy expen-
sive types? ; ;
larch: Transistor Fundamentals: a nice basic treatment, from the 1959 Radiotronics,

though I'm not entirely convinced that an article like this is necessarily
Justified when similar material is found so easily in the various handbooks and
theory books which form a basic library o cvery serious experimenter.

Complementary transistor pouwer amalifiers, continued. This time using the
special complementary pair f-om Fairchild which "have better power capabilities than
the computer ones ... and arz more toleront to heat ..M Maybe so, but I sent for
that special set of transisto-s from Fairchild, and their big output transistors are
a couple of little TO-18's, with big heat sinks. I'11 bet that if you put heat sinks
on computer board types 033 and 083, they'll give out a lot more power too. Heat can
indeed be more of a problem for g-rra2nium items, but base circuit stabilising current
can be reasonably hih without cdifficulty, and heat sinks suitably situated can do
the rest.[LInFeresting id=a, 713 Jun '65: wrap aluminium foil around leads for heat sink ]

Testing Diodes and Transistors. All about how to do it with an ohmmeter.
But the author, John q#?he, ought to have mentioned that it is not necessarily
enough to make certain that the ohmmeter is on the 'high' range to avoid damaging
the transistor; on some chmmeters [for example one of mine] there is a 45V battery
on the highest two ranges. A middle range is safest. Furthermore I was a bit disap-
pointed that the author did not give reference to the extensive series of articles
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we have presented [Grandma's Tests] on technigues for testing all possible voltage
and current properties of transistors; it is not difficult [See also: 'Why Abuse
Semiconductors?'" by HLG} and can resolve a lot of ambiguities quickly; for example
it is simple to determine whether or not a crook transistor can be used as a zener:
If either base-emitter or base-collector is back biased, it will make a good zener
if the back current rises very sharply as back voltage is increased beyond the zener
voltage; maximum current must, of course, be limited, usually to about 100pA maxi-
mum. And results from testing transistor voltage ratings can be most gratifying.
For example, for the 30V [nn the specs sheats] AY1115's recently sold through the
EEB, I measured some BV,,, values well up around the 80V mark. True voltage mea-
surements of your semiconductors can double the usefulness of items in your parts
boxes.

Short-lWiave Listening. And the usual excellent, low price Components sale. I
had better not say too much about that Sale here, or Len may be swamped by bargain
seekers; I have to exercise restraint, and am not always successful,

April: Transistor Fundamentals [continued]. 1 have to admit that the treatment is
better than found in most handbooks or theory books; the problem is that
the latter rarely steer a good course betucen stupid simplicity and stupid complex-
ity. This series of articles does well in that regard, and I find it a good review.
Amateur Radio. A cdefinitive article, telling what it is all about.
Preamplifiers for Transistor Amplifiers. ©5ee also the excellent series on
this subject also appearing in recent issues of Mliniwatt Digest or Qutlook,
Complementary Symmetry Amplifiers [continued]: A Loud Hailer. Or: uwhat to
do when your neighbour starts up his electric mower on a Sunday florning. Honestly,
my neighbour took 40 ghastly minutes to do a patch of lawn I could have done over
twice in 10 minutes with a hand mower. Prooress?

Now, I shan't devote more time in future issues to reviewing Coryra again,
because if you are interested by the above report, you'll send for back issues and
subscribe to future ones, and if you're not, why bother? If Rojer runs out of back
issues from the flood of EE3-ites, I'll be glad to run them off for him if he sends
me the skins.,

= D D 2 =2 m m = = o omm e =

LETTERS
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Commonsense Substitutions [[as part of the.article on A Simple letronome ] ]| [ EEB, Dec '67]]

I might say parenthetically, that it is frustrating to look at USA circuits and
not to be able to duplicate them exactly. The above arrangement may, therefore,
prove useful in this part of the world. -~ fl. H. Gabriel, Brisbane, Q'land.

[[Ed. Note: One must not be very concerned about being able to duplicate 'exactly!
the various circuits in the foreign literature, as I have discussed on P,158-159 of
the Nov. EEB. If you know what the circuit is doing, you can easily figure out the
logical substitutions. DOon't worry about transistor types. Any transistor of sui-
table approximate power rating, frequency, and gain will work in most circuits. And
for the most part, these requirements can be ascertained by inspection of the cir-
cuit, and from description of its function in the article. For the rest--a bit of
experimentation, stage by stage is not difficult. After all, what experimenter
wants everything set out for him perfectly? For that he can buy modules or whole
apparatus.]]

How to Buff an FET

Been playing with FETs in Command TX. VG but V E R Y hard to get an effective
buffer even at very low [lmw] level to prevent pulling. 0l1d HRO now all solid state
SE5301 RF/MIX/0SC VG still 455 if into SSB/AN/FM dets. --i. N. Kallam, Cardiac, Vic.

[Vy FB Ofl, bt FETs wrth usng becz vy gud linearity so no X-liod SSB/AM/FN bah cul --G]]

.




April 1968 THE AUSTRALIAN EEB P. 3T

TRANSISTORISED TRANSMITTERS, Part V-A -= RLG
-~ References for Power Amplifier Design.

Design vs. Practice.

As I continue the discussion from the December 1967 issue, I continue to be imp-
ressed by the wealth of material available on construction of transistorised trans-
mitters. If you wonder whether I'll ever stop talking azbout transmitters and start
describing them [I shall], you need only look in the current ham magazines. Nearly every
month you will find a constructional article in one or more of them, and even old asT
has bean making a good showing. There are plenty in References98, 18, 31, & 32, and in
most circuits books and manuals. Except for a smattering of practical theory in Refs 1,
18, 31, & 32, there isn't much available on an experimenters level for transistorised
transmitters. A bit of theory appears occasionally in the main ham magazines, but most
of the good stuff seems to lie buried in the several excellent Application Notes of the
big firms. I try to cover it a bit here, and if you want more information yau'll have
to consult the sources, as outlined in Refs 4, 9B, 27-30. They are gggl worth reading.

Mullard is reported to have published some very good material from their Convention
last June, According to Ref 22 and 7, but it doesn't seem to have percolated down to
Australia yet; if any of you readers in Britain can get a collection of the "Mullard
Practical Planar for Transistors" which features design and construction, I really
would appreciate having a look at it; it would be appreciated if that copy were extra,
so we could keep it. It costs a fair bit to put material through a copy machine.

Now before continuing with the Deccmber subject of Modulation, lets take a few
issues to discuss more important and more fundamental matters concerning the ubiquitous
Final R.F. Power Amplifier.

The first affair will be to present a list of Heferences for the whole series of
articles on P.A.'s. I shall break tradition to present the References first, because
these references are not listed to impress you, but to form a part of the text. They
are put into a separatc list merely for convenience and for limitation of Ecd space.
The comments associated with each reference should be read the first time the reference
is presented in the text, and the title of the article should be noted in connection
with the text. 1 admit that this makes rocky reading, but you will likely have to read
the text more than once in any event; it is still easier and more rewarding than
struggling through the great body of the original materizl! Some of the references are
nat included in the text, and should be examined for general background interest.

References for R.F. Power Amplifiers

l] Basic Theory and Application of Transistors, Army Technical Manual TM 11-690 Lﬁ good
general purpose reference work. Parts of interest here cover coupling networks and
neutralisation., Treatment is unsophisticated but competent |.

2] LQ Magazine, Jan 1966, P. 22. "Output Circuitry Design for Transistors," by WBTKX
"The use of transistors in r.f. power amplifiers creates problems in designing the
collector load and the impedance transformation circuit." See also Ref 26 here, and

_"High Frequency Power Amplifiers" in Ref 18. |

3| Fairchild, APP-5B, in 3 parts. "Class C High Frequency Amplifier" by A. Evangelisti.
[If you send to FC for this, it would be good also to ask for the shests on the 2N708,
2N914, and 2N2368. Amplifiers described are for 70, 150, & 250Mc, QRP] [Don't overlook
excellent higher power FC transistors: AY8105, SE3030, SE3035, etc. See EEB 6/67

d] Motorols, AN-100. "Achieving Stable High Frequency Design with the Mesa Transistor"
by D.G. Paterson [Neutralisation vs mismatching. The use of the 2N700 . Motorola also
publish several other good sheets on transistor parameters and frequency response, e.g.
their duplicated sheets entitled "High Frequency Amplifier Transistors", and AN-139.
See also their "Semiconductor Data Manual with Application Notes included in back,
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, and- the classical "Power Transistor Manusl" for discussion of voltage ratings. We hope
soon to present a list of 5Selected transistors by Motorola, analogous to lists in last
June-August EEB .... In Australia, Motorola is ably represented by: Cannon Electric
[Australia| P/L, P.0. Box 22, Brighton East, Victoria 3187. In the U.S.A.: Motorola
Semiconductors, Box 955, Phoenix, Arizona B5001.

5] Motorola, AN-107. "Transient Protection for High-Frequency Transistors," by W.D.
Roehr |Power supply d.c. bypassing, and time constants in the amplifiers]

5] Motorola A.N. 112, "400Mc Power Oscillator using the 2N700 Transistor," by W.A.
Rheinfelder. [FT = 1000Mc. Essentially a common-base or "parasitic" oscillator;
see Break-In, March 1968 for article on this interesting subject].

?] Mullard Outlook, July/Aug 1967. "14Mc Power Amplifier using the BD123. Details of

- suitable Mullard material available are listed in the November 1967 EEB; lists of
their technical publications available appear in Electronics Australia, or they can
be requested.

E] QST., Feb, 1968, p. 46. "An Unusual RF Amplifier Circuit" by W3MGOD

9] 0ST., Jan. 1968, p. 11. "Toroidal-Wound Inductors" "Why, Where, and How to use them"

Oa | Radio Data Reference Book [ 2nd Edition], by G.R. Jessop & T.R. Preece | RSG13, 1967

Bﬂn amazing and well presented collection of a remarkable number of labour-saving
graphs, charts, nomograms, and formulae on everything Electrunic] 34
93] RCA PUBLICATIONS: 1In terms of technical materia we have received on request, RCA
appears to be ahead of the others; the STC material is less wvoluminous, but also of
high quality. One probably important item which I have not reviewed is the RCA Sili-
con Power Circuits Manual, described on P. 107 of last August's EEB. I expect it to
be a gem full of sensible theory and lots of practical circuits including transmitterss&
See last Sept. EEB for details of transistors and address of AWV. If their stock
of RCA technical publications is lacking for a given item desired you might try: RCA
Electronics Components and Devices, Somerville, New Jersey, U.S5.A. The same procedure
applies to the other companies: request information from the local Representatives
first, and wait a decent interval of time before going further. Several of the Aust-
ralian Representatives are excellent, and if you can show them that you are serious
they will give you good service. When you write them, it is worthwhile to request a
list of publications available, if they have one.

10] RCA Application Note SMA-20. "A 27Mc 5W Citizens Band Transmitter using RCA Trans-

istors" by S.J. Matyckas [More complete details of the circuit in my Ref. 18 |

11] RCA, SMA-10. "Design of an Amplitude Modulated VHF Transmitter using the RCA 2n2631"

by S.J. Matyckas. |6 Tr, Po = 7.5W on 50Me. OK, but tapped parallel resonant tank |

12| RCA, ST-3250. "Design Trade offs for AF Transistor Power Amplifiers" by R. Minton.

13} RCA SMA-40. "Frequency Multiplication using'ﬂuerléy Transistors," by R. Minton &

H.C. Lee. [See details in the Sept. 1967 EEB|

ldE RCA S5T-3164. "Microwave Power Generation Using Uverlay Transistors," by H.C. Les.

Comprehensive plumbing design for SHF. Interesting discussion of common-emitter

vs. common base configurations, with examples and relative power UutputSJ.

15] RCA 5T-2929. "OVERLAY". See Sept 1967 EEB for review.

16| RCA ST-3058."Overlay Transistors Move into Microwave Region." by C. Lee and G.J.

Gilbert. [Hf low gigacycle frequencies they outperform varactors and conventional
transistor amplifiers. Typical 340Mc amp with plumbing, P, = 2.9W. Wuw.]

17 ) RCA Ham Tips, via RSGB Bulletin, July 1967, p. 448, Also EEB Vol III, p. 123,

lﬂ} RCA Transistor Manual, Edition SC-12 or subsequent. [H delicious blend of basic

‘og aLH‘b

355G

5 3 UM-LPBI ;

"P‘ﬂ!‘d‘ rﬁ?él 5'1‘3:_'! r-u_uih.u;nt,{

theory and useful practice on a wide variety of circuits. Plus characteristics of
their cheap high performance high power VHF transistors, available here from AWV.
See EEB, Sept. 1967 for details of availability of 'Overlay' types}.

19] RCA ST-3447. "RF Breakdown phenomenon Improves the Voltage Capability of a Transis-
tor," by P. Schiff. [Effect can be 1.3 or more, above fu e» but don't depend on it!]
ED]‘ﬂEﬂ ST-3219, "RF Power Transistors in Vehicular Radio Communications Equipment" by

5. Matyckas [Thaury and practical examples; details of ckt in my Ref lB].
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El] RCA 5T-3230. "Semiconductor High Frequency Power Amplifier Design" by R. Minton.

22 | RSGB Bulletin, Sept. 1967, P. 576. "Technical Topics"

23| 73, Feb. 1962, p. 12. "Final Tanks" by W6JAT. For valves, but good background,

24] 13, Apr. 1967, p. B4. "Ferromagnetic Beads" by WGSFM.

25 | 73, Aug. 1967, p. 36. "Using Toroids in Ham Gear" by M.Goldstein, VE1ADH. Cf Ref 9,

26] 13, Feb. 1967, p. 64. "Practical Tips on Building Transistor Transmitters", KHECJF.

27] Llevite Applications Note 50-15, "A Caommon Emitter 50Mc RF Power Amplifier Design."
ﬁrum_ﬁlg, or possibly direct from Clevite Corp, Palo Alto Plant, 1801 Page Mill Road,
Palo Alto, California, U.S.A. [BDW, uses their 3TX003 transistor. Ask for specs|.

28] STC Appl. Note MK/179X. "Transistor RF Power Amplifiers," by M«V. Bond. Their
address in Australia: Standard Telephones and Cables P/L. Electronic Components Dept,
Moorebank Ave., Liverpool, N.S5.W. 2170... The transistors auailabl% thﬁﬁﬁﬁﬁnﬁli
appear to be quite good, but so far, repeated requests for a list o ely prices has
yielded nothing, so I can't say whether they compare favourably with the RCA items
in that respect.

29] ITT Semiconductor Application Note AN-1. "VHF/UHF Transistor Amplifier Design" by
J.G. Tatum, In Four Parts. Obtain from 21C, or possibly directly from ITT Semiconduc-
tors, 3301 Electronics Way, West Palm Beach, Florida, U.S.A. Cf. EEB Vol III, p.l22.

30] 1.1. Application Nota, Sept 1959. "VHF Transistor Power Stages" I'm sure that TI
must have more material on transmitters than this; they have whole books on transistor
circuit design. If anyone has more specific information on this, please let me know.
Their Address in Australia: Texas Instruments [Hustralia], Elizabeth, S.A. 5112.

If you don't get a reply from S.A. in a month or so, you might try: Texas Instruments
Inc, Semiconductor-Components Division, P.0. Box 5012, Dallas 22, Texas. The Amcr-
ican Branch tends to be very cooperative in furnishing technical material, but they
refer you to 5.A. for the supply of any transistors. But .....

31] Transistor Radio Handbook, by D. Stomer & L. Earnshaw [Editors & Engineers|. This
classical work contains a variety of nice practical designs of considerable interest
to the radio amateur. Although it is somewhat dated, it is still so good that Sams
| who now own £ & E!} hasn't bothered to get out another Edition. A good book to own,
along with References 18 and 32. The only problem is that the Australian price is
greatly inflated over the proper one, a problem which can be solved easily by refer-

ence to p. 126 of the Vol III EEB.

. 32) Transistor Transmitters for the Amateur, by D. Stoner Lﬁams]. [Nine practical pro-
Jjects, plus some conventional but useful theory -- but note that the polarity of the
driver transistor on P, 95 is reversed). [[The Grapevine has it that Sams is going
to publish still znother book on this subject, probably involving FET's; what an
embarrassment of riches]]

33| Electronics dorld, Sept. 1964, P. 50, "Selecting High Frequency Transistors" by

R. Hejhall & D. Thorpe. [All about frequency ratings. See also Ref. 4 : AN-139|
TAMARAARAAANARARAANAAARTRAANARATATR

QST & THE ARRL HANDBOOK

There isn't enough room to start on the rest of Tr Tx, so I'd like to say a word on

QU5T. That magazine has picked up noticeably this past year, presumably connected with
calthy compsfition from the other magazines. A good sampling of transistorised trans-
mitters has been included. If your Cldb subscribes to ﬁS? be sure to look at it.

The grapevine says that the ARRL Handbook for l?ﬁﬁnﬁés "many changes, improved
coverage of semiconductors... a big improvement over last year's issue." That wouldn't
be difficult. From impressive adverts in %ST something would seem to have happened; at
least the cover of the Handbook has been ¢ anged. For the first time in 192 years, it
now bears pretty pictures. The text says: 35 NEW construction projects including a 50W
S5B transceiver; solid-state converter, s.s. keyer, s.s. AF generator, s.s. VOX, power
supply, s.s. preamﬁlifierfclipper, gtc etec., It would seem that the semiconductor age
has penetrated to Newington. Well goo¢, better late than never. Maybe if the ARRL Hand—
book is good enough, it will stimulate RSGB to come out with the. threatened 4th Edition
of their excellent Handbook. I hear that 3rd Editions are quite out of print. A pity.

-Auiﬂy the way, doesanyone have a First Edition RSGB 4.R. Handbook? If so, please write EEB

.-and we can negotiate a price, or maybe exchange for First Edition EEB, or something! Hi.
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CONDENSER STEW [An April Special] -~ I. N. Clusive [VK9]

The following procecdure is the result of several years investigation %ntn the
properties of various kinds of condensers. Although used condensers were involved
in the preliminary experiments, it is recommended that new ones be used for the
final results. The resulting mixture is guaranteed to remove paint, discolour fur-
niture, or eliminate snails from the garden. All volume measurements are with the
Imperial gallon; for the American gal, add 25%.

Take 4 gals of good quality water, boil briefly, and put into a very clean 8 gal
container, and cover.* Allow to cool one day or so. Put 6-12 oz good quality foil
condensers in about 1-1/2 gals boiling water, and simmer for about 1/2 hr. Spoon out
the condensers, which will be looking a bit wilted by this time, and add the liquid
mess to the cold water.

Add 2 lbs of silicon diodes to about a gal of water, boil for about 10 min, then
add the same wilted condensers to the boiling mixture and simmer for another 20 min,
adding a few new condensers in the last five minutes. Spoon out the now very much
used condensers, and discard them.

To the simmering liquid now add the juice of one large lemon or equivalent, and one
rounded [not heaping] teaspoon of table salt, as well as a tablespoon of ammonium
phosphate, and stir in., To this hot liquid add 8 lbs of melted electrolytics; it
is easy to melt electrolytics--just put them into a warmish oven for several hours.
Stir in the electrolytics very well, because they make quite a mess. Then turn off
heat, add 1 tsp of ground chalk [EEE the 'dustless! kind!}, and stir well again.
Add to the rest of the liquid, using a knife to help remove the goo from the pan,

Cover the 8 gal container again. When its temperature has reached lukewarm,
add a cup of grommets; with the cold water previausly in the container, it should
take only a few hours for the temperature to drop. Do not delay toe long, but it
should not be above blood heat. The grommets ought to be the heavy kind which sink
to the bottom. There is nothing more useless than a bunch of washers floating on the
top of your stew.

After a few days this mixture will begin to look rather strange, and if some of
the stuff from the condensers floats to the top, it should be skimmed off carefully.
In due course the mixture will settle down, and when there isn't a sign of any grom-
mets, it will be ready. There are several ways that the mess can be utilised.

One use is as a solvent for the workshop on cold winter evenings; it is guaran-
teed to dissolve anything in 30 minutes, so you are cautioned to use it sparingly.
Another use is in the garden, particularly on warm days; it gives the plants a
strange look after 15 minutes or so.

You will have quite a lot of the stew left over, and unless you want to throw it
out, you'll have to store it as possible. It will be found that a teaspoon of sili-
con diodes per quart of stew will enhance its keeping qualities considerably., It is
important not to use more than this amount of diodes, or the mixture will detericrate
quickly. The left-over grommets at the bottom of the big container should be gathered
uUp carefully and stored in a covered [but not sealed] container with some boiled
water, in the refrigerator in event of further use.

April fuel!

¥1t is guite important that the tontainer be kept in a room with an even tempera-

ture, preferably cool. : Ll g 3
TANANRAANATARKARTERANARAAARARKARANAR // Talking sbout carrosive mixes:

BY THE W.AY, BEWARE whcn soldoring the new Teflon [PTFE ]J-insulated wire |prasentad i?'MiniT
watt Digest, Jan. 19651. Under certain condx, when burned Teflon turns into deadly gas..!!!..
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the eee eee bbb!

Personal advertisements free if reasonable length, otherwise please add some money .
Commercial advertisements 5c/line, w1l.00 half page, $1.50 full page; this is total
space ordersd, and can be spread out over several issues. Advertisements are accep-
ted in exchange for good technical material. We reserve the right to omit copy etc.
Free adverts are good for only one issue at a time; resubmit each month to rerun.

Please write clearly.

- —_— _ = — - = = —_ = = = — = - = - = = —_

POLYESTER and ELECTROLYTIC CAPACITORS

We have recently been appointed official Australian agents for 'flercury' brand poly-
ester and electrolytic capacitors. The capacitors are of English make and of high-
est quality. Because of their price, they are ideal for the experimenters and ser-
vicemen.

Polyester, 100WV, radial leads: [all in pF]
fc each Tc each 0.020: 9c 0.050: 1llc
0.068: 13C
0.0010 0,0047 10c each o=
0.0015 0, 0050 PV 0,000z 1dc
0.0020 0.0068 Ll Q10 lgc
0.030 0.15: 19c
0.0030 0.010 0.05 0.5p: Bes
0.0033 0.015 i reer =
0.0040 0.040
» 04 0.047

Electrnlyt%gl 10V, radial leads.
SuF: 10c; 10pF: 10c; 25ufF: 12c¢; 30uf: l4c; 50pF: 16c; 100uf: 17c; 200uF: 20c.

PLEASE NOTE - Capacitor pack. We will supply 3 capacitors of all the values listed
above [23 polyestor and 7 Electrolyticsj totalling 90 capacitors at special EEB
price of $8.85 inclusive of postage,

Ue pride ourselves in the prompt service we provide,

KITSETS AUST - BOX 176 P.0. DEE @HY, N.5.U. 2099

RESISTORS new, top grade, 1/2w - 5% tolerance, any value between 10 chms and llleg,
any amount. Price: 5c each or 4.00 per 100.
RESISTORS new, top orade, 1/ﬁm - 5% tolerance, any value between 10 ohms and lhleg,
any amount. Price: 4c each or (3,00 per 100.

Resistor Packs: e will supply 3 resistors of each value between 10 ohms and lileg

Eotalling ™ I71 resistors. 1/24 pack: $6.00. 1/4U pack 94.95. Post free,
KITSETS AUST - BOX 176 P.0. DEE WHY, N.S.W. 2099

.-——.—.——.._-—.--__..___.--..._—-__=-.n._-.-—.._—..-._.-___-.._

Please do not request any more AY1ll5 Transistors. They were sold rapidly, and
there are no more. There appears to be plenty of demand among EEB readers for the
AY11l1l5, so if you want a number for yourself, why not order them from Fairchild and
sell the rest here [See February EEB, P.2] '

== D. J. Bedford, 59 Central Ave., HOONAH, Tasmania 7009

h——-—-.-.--.-._-.—-—a__.-_-.-.--—-—_.._——_,_.—..-.._..—a_._—___...._.......--.-.-_—

wANTED - One dial mechanism for a Marconi B28 [also known as a CR100]. Only the
dial gear and drive system is required. The revolving indicator section is not
wanted. -- O3, Clarke, VK5BS, 18 Cornish St. SLENELG NORTH, Sth. Aust. 5045

N,
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FOR SALE: Addressograph Plates for the amazing price of $25 per thousand, plus
freight. In good condition. They were declared surplus when a company changed to
a different system. Contact " Item A'" c/- P.0. Box 177, SANDY BAY, Tasmania, 7005

= — o Em e e o omw omw omm om= s s e omm = e
= -_--‘HH“____-_“"'_'—__==-..==--——-.-a——.--.-———q---—-.-
LS e T === S

COMPUTER BOARDS AVAILABLE: |
1] Ordinary HF transistors [fT 6-12c] on IBf Circuit Boards, EOE/transistnr, 15

per hundred transistors, all other components [diodes, resistors, condensers, etc, ]
free, Bulk users: enquire. All Board Sales Post 'Free!,

2] Special Boards containing four 1600R 20 carbon resistors each, plus two PNP
transistors. With eight of these boards you can make a lovely 50Q T75W Dummy Load
[See March and April 1968 EEE], and in addition you obtain 16 nice transistors; you
must nct think the IBM Board transistors are poor because they are cheap. They are
excellent, and cost IBil a fortune. 50c each for these special Boards, 8 Boards for
$3.50, while they last. Post 'Fres'.

3] Special Boards containing a great wealth of computer diodes, racked on special
vertical sections of the Board, The diodes are the glass-encapsulated small-signal
fast response type, silicon or germanium, ideal for computer or logic work. They
work well, also for low power rectifiers lsilicon 100mA, germanium Eﬁmﬂ}, and the
germanium diodes are good to VHF. At this price you could throw the transistors
away and save a fortune on the diodes: 30c/transistnr, $25/hundred transistors.

No other bulk rate on these items, From:

THE WIRELESS INSTITUTE OF AUSTRALIA, Tasmanian Division, P.(. Box 851J GPO Haobart,

Tas. 7001, Computer Board Notes supplied with each order. All Post 'Free!,
. 4—#%++4—++44FF+&—F++%~%++j—P++4—P+++4—k+4~h+++4ﬂ:i+J: bbbt oo 4
LETTERS q*§§§FANTEE_EHEENTL:: in;:EIMiE? d:2§9ﬁ U?EFE. Al Rechner, 13 Blamey Ave,

'“"‘*Qkﬁrﬂaduiaw, S.A. 5083

Printed Circuits, etc,

I was pleased to see that Grandma has the sama method of preparing Printed Cir-
cuit boards as I have, But I tell you what, she's not far out. I know for a fact
that several industries devoted ta mass-producing electronic gear have deciced that
it is really the best way after all, They usually paint it on clear plastic, contact
print this onto photo-resist, and etch the result. This is then punched [i.e., all
holes in the same motion], and assembled. It has been found that there are less
costly mistakes this way than with all the sophisticated enlargements and the like,

I am with you all the way on transistor voltage ratings too. I also, was decei-
ved by 'flexible' junctions, and it made trahsistdrs extremely costly far a long
time! [i.e., pre-££8].

Re literature: I like the Editors and Engineers Transistor Radio Handbook very
much, specially the absence of the 'oh well, we all know they aren't really as good
as valves...', Another book worth a glance, if you can get through the ghastly lay-
out is Fundamentals of liodern Semi-conductors [surry, the author escapes me], I'm
afraid I don't like 'Electronics Australia'...... The English Practical Electronics
and Practical Wireless I like; also American Elementary Clectronics is not bad some-
times., However, I for one DO read the EEB from cover to cover. -- C.P., N.S.W.

[[Electrnnica Australia is a fine magazine, with an ever-increasing awareness of

semi-conductor technology; reread '01d Psth' on P.22 of the [larch 1967 EEB, and our
discussion in the August 1966 issue too .... How czn you read EE3 from cover to
cover; it doesn't have any? -- Ed. ]] [[Mr. P. also wanted to know how to buy stuff
abroad. fiain gist of my reply was that it wasn't worth it, particularly after crush-
ing duty and the unreliability or plain dishonesty of surplus merchants. B8ut if you
want to try, there are plenty of advertisers in the foreign magazines, and you need
only send them §US or Stg. -- by Registered Post. ]]
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All items post paid, tax paid. Please add 5c if payment by cheque from the Mainland; not
necessary for Postal or Monesy Orders. All prepayment, no credit. $1 Minimum. Our prices are
the lowest in Australia for comparable merchandise! Delivery: WNominally slow -- stricily
spare time; add 15% for repid service. We can import items for you, if prepaid. Stock limited.

RESISTORS:

2 Watt 470K [nnlyl, matallised, high voltage n3n-inductive type. 3c each.

WELWYN Glass-encapsulated, new high-stability resistors: 125Meg, 1000Meg, l0KMeg: $0.65 ea;
Last stock of this type of resistor. Original cost, about £5 each.

PLASTIC INSTRUMENT RADIO CABINETS: [5&3 Feb. 1967 issue of EEB for drawing]

63" high, 41" deep at base [ 33" at top], 11" wide at base [9" at top |, made of high-impact
styrene, originally designed for a portable radio. Their sloping front, sturdy constructioen,
and convenient size make them ideal for instrument and radio work of all kinds. A 1¥"x1j"
cavity in the rear is designed to accomodate three ordinary "SizeD" Dry Cells, and a sliding
cover fits over them securely. There is a flange ¢" from the front edge, against which a
front panel can rest. MNo front panel is provided, but provision has been made for two screw
holes in the back to accomodate a panel mounting bracket. The plastic can easily be drilled,
filed, sawed, or painted; unlike perspex it will not regdily chip or crack. It can also be
melted or glued. If you wish, we can supply some special glue for 25c. Price for the Cabin-
ets: $1.50, Post "free" in the Commonwealth. Delivery from Melbourne. A real bargain. Stock

low.
SILICON DIODE RECTIFIERS: [Diode Technical Notes included with each order |
50V/100A: %5 ea, 250A/200V: $15.
Various silicon Zener Diodes, 1w, 180-220V, our choice. Work fine as 0.75A rectifiers, if :
PIV rating is observed [viz, same as Zener rating|. $0.25 ea, $2/doz.

SILICON CONTROLLED RECTIFIERS: [SCR Technical Note included with each order |
PV or Vho Fed Amgs Max Iy Erdce The 200V/0.BA SCRs are a phenomenon. Most of them

AUSTRALIAN ELECTRONICS: Té View St., Hobart, Tasmania 7005

100 D.8 10mA 0.85 have a gate current firing sensitivity [I_] less
200 0.8 2mA 1.10 than two microamperes, as shown in the graph:
200 0.8 10uA! 1,25 This means that IngicInamsz
320 0.8 10mA 1.40 they will con- oo
1.0 Vg = 3d Vv
: trol an enormous
200 4,7 10mA 1.60 amount of power jf“—blﬁﬁ
200 10.0 20mA 2.10 with practically 0.5

Jjething: con-
trol by RF, static charge, proximity effect [a.c. pickup |, 0 "o i" 0.2 0.3 0.4 0.5V
etc becomes practical. This is the sort of sensitivity v ) - * :
you expect from a Silicon Controlled Switch [ref: G.E. gate-cathode
Transistor Manual], but in this case there is only one gate | the usual Eathnds-Eats].

Silicon controlled rectifiers may be used for metor speed controls, lamp dimmers,battery
chargers, tachometers, electronic ignitions, remcte control, model railroad control, photo-
timers, flabers, etc! Excellent coverage of this subject is afforded by the G.E. and R.C.A.
SCR Hobby Manusls, the International Rectificr Co [Warburton Franki| SCR Handbooks Vol I & II,
and the G.E. 5CR Manual, 4th Edition. Sse thz big Mainland bookshops, er order from the
bookstore specified on p. 126 of the Septenber 1947 issus of The Australian EEB, for consi-
derably lower cost, but slower servics.

et Rk . e
FOR DIODES AND SCR'S, BE SURE TO ALLOW A PIV SAFETY FACTOR OF AT LEAST l.5-fold. See 'Nuté%.'

TRANSISTOR SOCKETS: Round black plastic type, adjustable three-pin type $1.05/doz,
POTTED FILTER CHOKES: 10Hy 200mA, $2.75 ea. -While they last.

BOOKS : [Pleasg add to the list of BSGB Books: SSB Eguipment, $0.30, for those who like suchj. -

It is quite impossible to include here sufficient information adequately to describe the
technical books we stock, so we are not going to try. If we stock a book, you can be cer-
tain that it is a good book for the subject, and that furthermore it is sold at a reasonable
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PRICE, an unusual happening in Australia. 0On the other hand, we have prepared a detailed des-
cription of nearly every book in stock, which ought to make it considerably easier for you to *
purchase by post. It comes to about a dozen foolscap pages, and is more fun than browsing
through a bookshop [and likely cheaper too, because you won't be as likely to buy by impulsa].
If you want this Giant Packet, please send a large SAE, with "PACKET' mzrked on it.

ettt et e e

Thia i F; i : . .
nE Tollowang Bonks:.ors row A stoek: complex, depending on performance required.

CQ Books: The "Contents" illustrate the range of subjects,
Diode Source Book [including articles each of which is preceeded by an intermediate
on switching, varactor, microwave, level introduction on Design Philosophy. There
mixer, zener, photo, tunnel, and are eleven pages of Contents! Sections include:
power diodes. And detailed specs. I: INTRODUCTION [including preferred list of
for all lN--- types by number and transistors, abbreviations, symbols; you can
by Funntinn] $2.50 substitute Australian transistors easily by in-
Care and Repair of HI FI $2.50, o.n.o. spection of the circuit quuirementa].

I1: DIRECT-COUPLED AMPLIFIERS.

III: LOW-FREQUENCY AMPLIFIERS.

IV: HIGH-FREQUENCY AMPLIFIERS.

V: OSCILLATORS. VI: SWITCHING CIRCUITS.
VII: LOGIC. VIII: AC/DC POWER SUPPLIES.
IX: AC/DC PCWER CONVERTERS.

73 Books:

73 Useful Transistor Circuits, lovely 1.00
Receivers, comprehensive, very useful 2,00
Ham RTTY, for tired typewriter mechs. 2.00
VHF Antennas, very nice indeed, BIG 2.00

H b how to build and k . . : :
o0, Sy Dol Bldld: enc: R 1.00 . SMALL SIGNAL NONLINEAR CIRCUITS [including
Test Equipment 0.60 .
modulators, mixers, convorters, detectors,
Sams Books: frequency multipliers, and frequency diuiders].
T istor T itt A s ;
FEHSLS.Dr .ranaml e RO Ham? #s 29 A further shect of description of this remar-
Diode Circuits Handbook, very nice. 3.25 : : . .
: : : kable book is availzble, cn request. Circuits
Jxaheistor Uircult Menia) [Uul s Sk do not overlap those of other books., xcpt Tech
. . ch-—
Handbook of Tr. Circuits [Vel II 5.25 _press bemiconductor Circuits bookss ..o o .

]t et 4 -1 ] ] ]

101 wWays to use VOM/VTVM, very nice 2.95
Techpress Benks:

Motorola Books:

Zener Diode Hdbk: Ckts, characterist. 2.50 Selected Semiconductor Circuits: $1.25
/8: Covedrmant Bookas Tr:nsz;tni Sgess a;j.iehstlﬁgtluns [wurldwldag5
Introduction to Electronics 1.15 SNSRIy ool Lo 2.

: : Diode Select-A-Spec [wurldw1de] 2.95
Basic Electronics [at all levels] 3.45 o cind £ R ei e W ats 95
Basic Theory and Application of Tr. 14751 Fii:cfple: UF ETplz i ; U.illzn 1'95
Theory/Use Electronic Test Equipment 1.30 A Pl REERERED ’

Principles of RF Power Amplifiers 1.95
RF Power Measurements 0.25 i i £ T o Li 5
[Frea with any other order of U.S. buuks] Antn:ip ;S.D . ianazlﬁslﬂnp ‘< ti 1'35
Fundamentals of Electronics [E Uuls] 17.00 e r1TClp o8 B RRIRDRLY i
. Power Supplies and Regulators, lots! 2.95
[[Th;a set, or part, can be sent on appro- Fir damantad Vac Tub % AF A I 1,95
val to et Toatas: Lrom it als, Vac Tubes mps, lots! .
SPREIRERGRE. Jno i 1nns]] Transistor Select-A-Spec 3,95
GUNTHER ARTICLE, booklet: [This lists a vast number of transistors by
"Why .Abuse Semiconductors?" 0.35 various characteristics. Free with order for
[[Many details on the proper use and testing any three Techpress Bunks]
of samiCﬂnductﬂrS. A must]] E e E T T T T E T e e e ey
CE e T T T T T H-E.ﬁ. Tunnel Diode Manual LﬂmEZiﬁg dE‘u’iCE, now

THE SELECTED SEMICONDUCTOR CIRCUITS HANDBOOK available in Australia-- or use the PUJT/Re-

generative Switch PNP/NPN transistor equiva-
zgﬂs' Schwartz; Hard Cover, well bound, lent, described in RCA SCR Manual & inqre:ent
pa, B¥ x 10"; $4.50, post free. EEB's. | Retail price = $1.50. SPECIAL: $0.75!

This useful book contains a remarkable

2 - HIE- = 1 3 s
collection of semiconductor circuits of G.B. Books at less than retail prices!:

; ¢ : : Data Book lSEE Electronics Australia, April
basic design. = il
Sha ik gn. The circuits are those of 1968, p. 141. This is quite necessary because
& most needed systems, some simple, some there is so very much in this huUkJ $1.25
VA

[[cnntinued, next nulumn--]] Technical Topics, by Pat Hawker, G $1,00
Service Valve & Semicon. Equiuaients 0.50

L R R R
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*SIMPLE SIMPLE SIDEWINDING: Corrections & Comments (Ref: EEB, March 1968, p. 19] This item

was not included in Cantents on P. 27 hers, hecauaafin?nrmatinn was received after printing it!

A] From John Mc Kenzie, ZL2ADB: o _

1. The sideband selector switch is 1ncumﬁlete. The unconnected terminals must be can-

nected to reverse connections when the switch is thrown to the "SB2" side.

2. Earth the cathode resistor return lines of the $12BH7 and 6BQ6 Ualves![[ﬂut then it will

3. I don't think the centre-tap RFC to earth from L2 is necsssarg. work !SSB:Bah,

4. A near identical circuit appeared in the August & September 1961 issues of Break-1In, the
"Tucker-Tin," a two tube SSB/CW Transmitter, by Fred Johnson, ZL2AMJ. This design has been
regarded over here as a classic introduction to $5B, and I think it should be slightly
superior to Mr. Smith's design..... A nice project for cutting one's teeth an.

B] From Al Rechner, VKSEK:
The circuit is incomplete, and contains a couple of wrong component values. I draw at-

tention to these not as eriticism of EEB, but to assist erstwhile SSB enthusiasts.

l. The audio phase shift componen®s between T2 and SB1/SB2 switch comprise two resistors
of 1K each and two condensers of 0.1uf each, not 0.01. See circuit [helawj].

2. The audio from SB1/2 switch would be short-circuited by the secondary of L1 and the
100 ohm | should be 125 nhms] RF phase shift resistor; see circuit for correct arrangement
34 The wiring of SB1l/2 switch was incomplete. EbeIDW]]
C] Comment by EEB Editor:

In reference to Item A,3, the RFC would presumably make the balance of L2 less critical
of tap and geometry -- but the link is at the centre of L2, not bottom as on our diagram.

In reference to the origin of this circuit, Leslie said in his first sentence that "the
rig was perverted from the 'WIA/VK6 Bulletin of September 1965," and except for the cor-
rections pointed out by our correspondents, perhaps represents simplifications..? Presumably
ZL2AMJ's design has become so classical that he has suffered the well known fate of all truly
successful innovators: annonymity. We make only slight apology for it; besides "We guarantee
nothing," hi. We are pleased to reintroduce this fine design to Australia again at this time.
. The circuit reproduced here is the complete one from COQ, Sept. 1962, p, 23. We are:
indebted to Mr. Rechner for providing this reference.

In reference to the first
footnote at the bottom of
P. 20 of the March EEB,

i
someone has indeed Trans- i I,
istorised the circuit:"An 043 hm ?1
80M Transistorized SSB w e TR LT e
Exciter” by I1TDJ in Cq, i N0 [ S [ BV me
Feb. 1968, p. 544+, but as H?E I ﬂ; gt R e |
one might have expected, g ;%ﬂ i , F LT
the 2 valves are replaced ¢ }—Jii ] e &—Tq—+" e r
hg 12 transistors! Al- R a T _$U1i_w .....
though I am apathetic to 4 Fﬁ T N inse
SSB on principle, I am not P [ wg %4-— S
against the elegant tech- T B LA o6 ]:E R
nical innovation it repre- wee Wil e -I"_q“Tﬁv“ r‘ 1]
sents, and will welcome ez | T . ) i » T
any contributions on the At wmem Tl [RES ad w5
subject by EEB readers, as GED G l;im Il fﬂﬂ
long as it 1s of particula: F&i?fj? Tﬁ_T oy %F T
interest, TN j? e o | £
By the way, "The Phaser 16 8 N O L S
for Two Metres" in the —Lh
Sept. 1964 Amateur Radio o e s
has been brought to my Fig. 2--Circuit af the "WHF Quacker,' o simple und r'm:x;:lfir-‘.:ve' sideband gcnf.rmtar praviding m.ﬁlph 14
attention. HUE plEESE note me output 12 diive most vhi sidehand hutnrn.dymng unity, Although the U:”T hos unhlf :a:bout 15 db
that it|i5 an FM E)(L"iter’ sidebcand supprassion, it represents o substontial improvzmant aver an a.m. signal of similar power,
not 5SB! Phase modulation
is FM in ich t
ns:illata;fhrlnay Eecigz‘jﬁ:‘l& G- 100 mmi Ji.h'm mi:cu. L;--1 & link :rnu;ﬂ m:'ur cold end of L, ) )
where FI‘EQUEHC}’ deviation Cy--390 mml silyar n'-u:n‘ L'";'].E',:: ;;ﬁ,tzl,,. diamater spoced one wire sire
is directly proportional EVJﬁﬁﬂ’“”fmmp"“”"'”dm“ s i i";"z,zg' % diamiat -
to modulation f'I'E-QIJBI'II:y, 1:rfUL::dI1 I,;, #128 o. closewound an X7 dia, slug :.-;o rf.tlir.r::‘,.- &. ‘2  diometer, spread cr compress
& z QI bl bt LE
gggng}lg%égugg'pggpgi FM b ’..:-I-jd t of prr;.n.llhhn;)h:p wirm wz:-unﬂh over Ly [(Mote: T-,-;;Am,- cﬂ;h:;ﬁjT[ﬁa to grid transtormer (such os
= ol twisl ¥ ink wires mora thas ane ar lwo Stancor A b
aFﬂhﬁEE—cﬂIr’Eitlng natwm_:' |i:\e:j. : ? o B g Ty=Any plate 1o line tronsformer approximolely 10K
and Iaghggihbﬂnhg‘g?ﬂsngnié Lp==t 1 bifilar wound on 3 form. spaced two wire to 2K fsuch os Triad A-23X),
to say on this subject. .. diemetars. 1See fig. 4. T~ Pawer rrﬂrufnrrnar.. N7 v ~m D ma, 63 v, of
--ALG Lyl link wound aver cenrer of Ly 2w osuch os Merit P3045),
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[[Eimpla ? Sideband comments -- cuntinued:]}
L Stoner & Earnshaw, published

Eustscrigt:F. 128-136 of theé excellent Transistor Radio Handbook :
also describes @ l0-transistor equivalent phasing SSB exciter, with much

This Handbook is excellent for a wide variety of subjects, and its presenta-
968 article certainly shows that the Handbook is still current,

itors & Engineers
descriptive text.

tion of a circuit covered by a

---------------------

BEWARE OF CHEAP IMPORTED TRANSISTOR RADIOS.
of them boasting 10 transistors mﬂﬁ
there only to make the line-up loo

have only 6 or 7 functioning.
impressive. Fact is that 6 or 7 transistors is ordinarily

---------------------------------

According to Electronics World of Feb. 1968, some

Others may be rejects; put

quite sufficient, but human nature assumes that if there are more, it has to be better. Ohmi.
R LRI R R RN RN R iR RN LR RN RN RN R IR IR R RN IR LRI IRIR IRl NIRIRINIRIRIRIRININ]

CRO PI [for the Little YF at OHM]

-- by Alice Gunther

Ingredients: 500V Silly Cone [ur germaniums if in saasmn]. oquare Root [be sure that Root 2

disappears |. Carbon Pile. Worm Drive.
Method: Load into Final Tank.

front end mixer, but avoid Breadboard Backlash.

To cook: From a cold start, drift is inconsequential after 15 min. warm up
Cook The junctigns carefully for 20 milliseconds at 25Amps, or 1 Amp
Delay the line, and dondens er.
Coul ombs, and stand by for channeling.

To serve: Cut with laser beam, serve on thin wafer supported by tungsten grid.
feed point, deplete the layer with small signal gain.
Tip the whole thing, down ,the Heat Sink!

improves temper |.
sitics, but avoid tendency to squegg.

In event of failure:

Charge of Audio or DC Currents
Skin on interface.

wait until juice Fluws]
Pinch effect, apply high tension. Run
Form a mesa crust, and modulate downward.
ignore birdiea]-
for 1 minute | slow heating
Cook for half a MHO to a brown pair of

faise the
Store in ceramic envelope.

TN ATARAT AR AN ATATATATTITA TR T RATIT

SUBSCRIPTIONS to R. A. Walton, 115 Wilmot
Bf, Huonville, Tas., 7109, Uncrossed P.D.'s
preferred in Australia; if cheque, it could
be nice to add another 5c for the 5tate Tax.
Other couptries please pay by cheque_in own
currency Esea first page, this issue|, but
for NEW ZEALAND, please send P.0. or cheque
to: Judi Smith, Box 5183, Auckland, 1, NZ
NOTE: Subscriptions arz accepted for tnnl
one year at a time, and begin only with thé
next issue. All other 1968 copies, 1l3c ea.
RENEWALS must be scnt promptly to avoid mis-
sing anv issues. _ Please use our enveclope.
E7U ) VOLUMES: I [19653 unavailsble, sorry.
II |T966): AAL.65, $NZ1.75, $US2.00, 17/6.

Heavens! Look
I'm

FROM: THE AUSTRALIAN EEB
An informal electronics
experimenters hulletin]

P.0. Box 177, Sandy Bay,
Tasmania, 7005, Australis.

' [Registered at the
G.P.0ey Hobart, fo:

transmission by post
as

a perindinal]

Vol. III [1967]: $ALl.75, $NZ1.85, $US2.20,
Stg. 18/6. Nice covers 35c. All Post "Free"

STAFF: Editor: R, L. Gunther. Assistant Ed:
R.A.J. Reynolds., Stencils: L. Gothard. Art-
work: I. Eadie. Assembly: V. Nichols. Subs:
R.A. Walton, J. Smith. issn:iates: R.5. Mad-
dever, D.K. Madden, J.A. Hill, A. Gregory, etc!

RTICLES earn up to 12 months subscription
lna cash], depending. All opinions belon

o authors; we guarantee nothing. Materiag
from EEB should be acknowledged.
STENCILS courtesy Gestetner Pty.

on their amazing "Gestetfax" Ma-
recommend it highly to you.

reproduced
ELECTRONIC
Ctd., done
chine. We

at all this blank space.
specchless.
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TRANSISTORISED TRANSMITTERS, Part V-B --RLG

-- Efficiency Trade-offs in R.F. Power Amplifiers.

The previously mentioned wealth of published materizl continues to make itself felt;
in this instance in the necessity for lengthening the bibliography published last month.
I'm sorry about this; I don't mean to blind you with science, as Ken Kelly says, but I
also believe that there is no point in making stupid errors when someone else has already
made them, and has written them all up. Therefore, pleaase add the following items to last
month's list, or at least make a note there ta refer to this page for continuation:

34] LY, March 1968, p. 67: "The Tuned Doublet," by P.C. Amis, WTRGL. |will be relevant to
my discussion of antenna matching systems |.
35| GST, April 1968, p. 37: "Guidelines for Transistor Transmitters", by D.W.Nelson,WB2EGZ.
35] Miniwatt Digest, March 1966, p. 90: "The Transistor Unity Gain Parameters" |See also
~ references 4 and 33]
37| 13, April 1964, p. 38: "The Case of the Naughty Pi-Net"

Note that in this rather lengthy' list, I am mentioning principally design articles
only. The practical materisl is even more plentiful, and will be described in our Anthol-
ogy, at the earliest opportunity.

We now continue the discussion désigneﬂ to convince the skeptical that a ten ohm
output impedance must be handled somewhat differently than one of 10,000 ohms.

On Making Efficiencies, or: Don't modulate your mobile rig when you pass under a low tree!

It is & natural temptation to attempt to obtain as much power as possible from a
final power amplifier. With valves this permits of remarkable liberties with vacuum tube
structures. With transistors there are limitations. If you crank up the collector
current to obtain more power ocutput, you may find that the trancistor gets hotter, and
power output stays the same or decreases. If you increase collector supply voltage to
improve your E“/R, you may find a sudden and permanent fall in output power when you
modulate or detune [particularly if you modulste while detuning]. If you increase RF
drive in an effort to improve efficiency and power output, the same outcome is likely.
If, in an effort to obtain the lovely miniaturisation suggested by transistor size, you
use miniature coils, you may find your second harmonic output signal is nearly as strong
as the fundamental; needless to say, efficiency at the fundamental would be poor. If, with
the same motivation, you save a bit of space on the transistor's heat sink, temperature

R - .
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will rise, collector current will increase, but power output won't.

| Transistarised Transmitters |

If the temperature

increase is not accompanied by adequate stage temperature’Stsbilisation, the collector
current will continue to increase which will increase temperature which will increase
current -- indeed, to the level provided by the capabilities of your power supply oper-

ating into a dead short.

Why miniaturise |[35]* ?

Now, don't these sound like real, practical situations?

All right, the scoffers

will then please continue to read with attention, unless they are provided with an in-

definite supply of transistors.
12, 28, and 29, and from my own experience.

In this discussion I draw heavily from References 4,

It is unfortunate that it is difficult to express concisely the enormous amount of
interaction between voltage, gain, power, and frequency characteristics of transistors.
I shall, therefore, consider these factors individually, and the interactions will.be

evident:

A. Transistor Ratinns.

1. Collector breakdown voltage rating, BV.g

If higher it results in:
a. Lower output capacitance, Co
b. Higher frequency response, fT
c. Higher saturation voltage, Vgat
d. Lower maximum power output, Po
[i.e., lower Efficiencyj

e. Higher voltage operating capability.

The collector breakdown voltage rating is an
inherent function of the construction of the
transistor. In regard to Item c, the satur-
ation voltage is the yoltage to which the
collector drops when the transistor is hard-
on, i.e. at the peak of the RF driving cycle.
If the saturation voltage [Ugatj is higher,
the collector voltage swing will be lower, and
therefore the power output will be lower. It
is interesting to note that the RF Vgat is
usually higher than the d.c. value given in
the technical sheets. A typical B0V transisto:-
with a d.c. Vgat = 0.8V may have an RF Vggq =
4V, while one with a 20V rating might have

RF Vgat = 1V.

It is obvious that for given conditions, a
lower BVge rating will give more power out, but
this is limited by item e, dictated by the

maximum collector voltage swing; this
must be more than twice the supply vol-
tage. 'dMore than' can be read as a
safety factor of 30-100%, depending.
Although there is some indication that
a transistor run above fyg will have a
better-than expected voltage breakdown
characteristic [[19, 29|, I shouldn't
depend on it if I were you*¥* Remember
too, that at high I., BV ., decreases.

2. DC Current Gain, hpg. If it

increases it means a:

a. Higher fT,
b. Higher power gain, P.G.
c. Lower maximum FD.

d. Poorer linearity [therefurs more
distortion for modulation, particularly

*¥*This may explain the apparent'flexib-
ility' of transistor voltage ratings
which have been abused by experimenters
operating at high f. There is no such
thing as a flexible transistor voltage
rating, though it may appear so because
of the necessity for rating them con-
servatively to satisfy the human desire
to get something for nothing!

*Miniaturisation is really quite all right for very low power work, but the requirements
of tank coils and heat sinks make it not so convenient for powers over a few watts.
Compactness is desirable; it is necessary for good RF geometry, particularly with low
impedance devices, but that is not the same as cramming everything into the smallest
possible space. In the szme vein I wonder why people use high power transistors at all
for work other than mobile. L[EEJJ The currents required for powers over 5 watts are con-
sidersble, and require heavy duty power supplies which are no easier than HT ones for
valves; and it is much much easier and non-critical to use a valve for a high power final
If you use a high power transistor p.a. powered from storage batteries and a charger,
how is that easier than a nice simple and non-messy HT mains-operated supply? 50 watts

at 12v requires over 4 amps !
only two ohms! Gah.

The collector load impedance for this would have to be
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e. Less d.c. bias stability
[ therefore more base and/or emitter
stabilisation to prevent runaway |

f. Less a.c. stability [more tendency
to parastitic oscillation |

g. Higher input impedance and higher
radiation resistance.

J. RF Current Gain, hfg. You can find
it from the data sheets given at a cer-
tain frequency, f, where fr = hfa x f.

If hgg is higher, it means:

a. Higher input and output resistance.
b. Lower input inductance.

€. Equal or higher power gain.

d. Lower maximum power output.

Note that hre, like hpp will increase as
Ig increases, up to a maximum, and then
will decrease with increase of I., as you
can see from examining the characteristics
curves, e.g. furnished by Fairchild. Above
fxe [the frequency where heg is down 3db
from the d.c. ualue], hees decreases by
6édb/octave; it halves for s doubling of f.

4. Power rating, Pes

This depends on the construction of the tr,
and your ability to take advantage of it
depends on keeping the transistor cool.
For this reason it is evident that P
given for case at 25°C is true only for an
infinite heat sink and zero thermal res—
istance [i.e., perfect heat transfer to
the heat sink |. If the heat sink is inad-
equate, the tr will get hotter, with, con-
sequences described above. Generally, try
to keep silicon transistors below the
temperature that feels decidedly uncom-
fortable, and germanium ones below 'guite
warm'. For design, allow at least two
square inches of heat sink [in:luding both
sides of sink] per watt for silicon; three
for germanium. In general, assume a prac-
tical operating power dissipation half or
less than half of the P. specified for a
given heat sink condition.

5. Freguency rating.

This can be complicated, but if you con-
sider fy, the frequency at which hfe = 1,
it is increased by:

a.Higher BV g rating.
b. Higher I. rating.
Ci Highar th rating,

EEB May 1968/ P.47

d. Higher Ve,
e. Higher I., up to a maximum, then down.

fT is theoretically somewhat lower than the
maximum possible frequency of oscillation
[fmax]: [[32]] but I should not count on it.
fr 1s also 'not flexible' but may be con-
siderably higher than specified, and explains
why some transistors will work at a higher
frequency than they 'are supposed to'.

See Ref. 32, P.15 for concise description of

frequency parameters. 5See also Ref. 4:
[AN-139] and Ref. 33.

B. Transistor Operating Conditions
1. D.c. Supply Voltage, Vee
a] If Vee is higher it will tend to:

Increase input and output imped-
ances, Z

Decrease output capacitance, Cgp
Increase fy

Decrease Noise Figure, NF
Increase Power Gain, PG

Increase Power Output, Po

bJ Consider Safety Factor.

In accord with Item A.1l, Vgc must be

half or less of the BVegg rating |if _
base-emitter resistance low| or BVggo [if
Rbe high | if the collector is feeding an
inductive or tuned load. If collector modul-
ating, double this safety factor once more.
For a mobile rig the safety factor must be
high enough to include voltage excursions
resulting from the high Q which results from
detuning by normal variations in loading,
e.g. when the whip touches a low branch!

Safety factor can be placed on a considerably
sounder basis if you measure the actual BVee
of each relevant transistor, by methods

which have been described in the Grandma's
Tests series in the EEB. You will often

find that BVpg is higher than on the specs
sheets, and that is pleasant.

c | Relationship to fT,

Although fT increases with Vees One will
generally chose supply voltage on the basis
of safety factor rather than frequency cap-
ability. ﬁlthqugh_FT can be reduced by very
high voltage |[12]] owing to limitations
imposed by the maximum velocity of the elec-
trons and holes, I shouldn't think this to

e,
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be a practical consideration.
d ] Relationship to Power Output.

In general, P, will increase more rapidly than
Voor but it does not increase by the square as
you might think. The actual relationship is
closer to: -

1.4
FD e [UEC]

Zg

L[29]]

For the usual range of supply voltages this
can be approximated by

[Vee ]

2 i AT
2.5 Z_

and I mention this EEDtEIlE Eac because it
w1ll be used later in thlshartlclEanr calcu=-
lating matching conditions.

It is worth noting, however, that this relst-
ionship shows that an increase in supply vol-
tage is not necessarily the best method for
obtaining higher power rapidly, particularly
in view of the various problems associated
with safety.

E] A practical matter.

Assume a 6V supply. Minimum peak voltage will
be 12V. For a safety factor of two, this
goes to 24V. If you run high I_ | discussed
below] this can raise the rating to 36V. If
you collector modulate, that becaomes 72V.
Well! You see what I mean? See also May
1967 EEB and Ref. No. 35. For germanium,
safety factor can be lower.

2. Collector Current, Ic
If it increases,

a. fr goes up to a maximum, then down.

b. hgg and hpp likewise.

c. Pe increases.

d. Po goes up or down, depending on § i
hfe, and impedance matching.

€. With ordinary transistor, PG increases
to a constant maximum,

f. With an AGC transistor, PG increases
to maximum, then decreases.

9. Zin and Z5,+ decrease.

h Uce[sat increases.

i. Noise figure decreases to a minimum,
then rises. Interacts with source res-
istance. See data sheets.

[ Transistorised Transmitters |

J» BVge rating is reduced; at very
high currents it can be as low
as 25% of the pretty zero-current
value gquoted on the specs sheets.
k. Efficiency decreases at 1. above
the point where g is maximum.
The waveform becomes clipped, and
mean value of I. is increased:
the transistor gets hotter for a
given P,. And modulation wave-
forms are distorted, particularly
for SSB. |[28, 29JJ

3. Operating frequency, f.[SEE Item
A5
If higher, ]

a. (3constant below fye for common-
emitter, then decreases at 6db/octave
[SEE Item ﬁ.BJ to fr.

b. A constant below fxp for common
base, then decreases at 6db/octave, to
Fmax. fyub 15 usually somewhat higher
than fig, depending on Nfge

c. Pp and PG decrease above T e

d. Z-terminations become more re-
active: harder to match to loads.

e. U[sat] increases.

f. "Stored charge in a transistor
can be rather large in the RF type...
Thus as you go to higher freguencies,
it becomes harder te turn the transis-
tor off during the reverse half cycle,
and it becomes a less efficient switch,"
L[EQJ] Therefore efficiency decreases.
Efficiency can be improved by distort-
ing waveforms purposely, by adjustment
of matching elements.

This latter condition is interesting
indeed; it is called "Series Peaking",
and can be achieved by ensuring that
the matching circuit at the input is
tuned to the inductive side of reson-
ance [viz, high|. In an untuned input
system this would involve inserting a
small coil in series with the base [if
common emitter|. But remember that as
the wave beccmes more spiky the LC in
the collector is shused, and N must be
higher. But this increases the chance
of high collector veltages when detuned,
see Items A.l. B.l. above.
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4. Relationships involving loaded Q.
It is worth pondering that an amplifier
is considered to enter the "Broadband"
condition if { is less than 10 [[4J],
but our ordinary design centre for r.f.
power amps is (] about 12-15. It seems
evident that the harmonic-reducing prop-
erties of the Q=12 system are marginal,
yet much higher loaded () [a.q. above 2D1
results in excessive energy loss in the
tuned circuits, It will be remembered
that Q is essentially a measure of the
energy stored in the tuned circuit, rel-
ative to the energy lost in it, and that
when the load is removed from a tuned
circuit, its Q may go up ta 100-600.
Since the Z of a parallel resonant cir-
cuit is proportional to 2, you can see
why an unloaded collector tank can shoot
up to high peak voltages.

For analogous reasons, do not tune
while modulating, at least not with full
power applied. For SSB, the pulse syst-
ems used to tune valve p.a.'s under high
peak currents are useless for transis—
tors, because of the susceptibility of
the transistor to transient overvoltages
even for a fEWJHEEC.

U will be discussed further under the
forthcoming section "Transients &
Instabilities".

5. Power Output, Ps is increased by:

a8+ Lower BV g or I. ratings

b. Higher V.g

c. Higher Ic, up to a point.

d. Lower hgg and hfe ratings.

e. Lower f1 rating.

f. Lower operating f, where f}-fﬂ

9. Higher efficiency, all else
constant. But a given stage prod-
ucing more Py will usually be
less efficient.

h. Optimum matching, all else con-
stant.

i. Neutralisation and unilateralis—

ation, when necessary and possible,

half
If the RF power output equals/the d.c.

power input [efficiency 50%], obviously

the transistor must be able to dissipate
comfortably as much power as it is putt-
ing out. This comment can be considered

to be added to Item Ah.4, above.

In general, a transistor should operate
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at relatively high currents for the best
trade-off between power and frequency capab-
ility [[lE]J, making sure that the other
factors [e.g. reduction of hfg and f1 do not
interfere. Ref. 12 gives practical design
considerations, and Ref. 29 much simple theory
for squeezing the last ounce of performance
from transistors. Note that this is NOT the
same as 'squeezing it until it melts'; a
proper trade-off is a measured compromise
based on these many variables.

6. Power Gain, PG is increased by:

a| Higher hfe rating

b| Lower efficiency [e.g. larger I. con-
duction angle, lower base bias |.

c] Lower operating f, where f>fx Above
fa» PG falls at 6-Bdb per octave, as freqg-
uency increases, until at fmaxs PB = Odb,
Note that an amplifier can have PG even at
f1, where hgg L:fﬁj = 1.0, because there is
still a voltasge step up from input to output,
owing to the different impedance levels.
Minimum useful PG is from 4db to 10db, de-
pending on your requirements, 10db of PG will
be obtained from a perfectly neutralised and
unilateralised amplifier at about ¥ K 3 | de-
pending on many facturs]. For practical pur-
poses, significant PG falls off above 4 to

1/3 of fr. A =
: &=
d | Higher Vgc and I,
_ Lo =
e| Lower external collector-to-base catac-

itance.
fj Lower P,, at high Py levels.
g| Lower Ceb, and Cgp,
h ] Higher operating temperature!
iJ Meutralisation or unilat.
J] Suitable impedance matching.
kj Lower emitter L and lower Th,

When f1 is high, a remarkably small amt of
emitter inductance can reduce PG, so that
lead geometry and bypassing are quite import-
ant for a common-emitter ckt; they are even
more critical for a common-base system, be-
cause it tends to be inherently less stable.

Appreciable emitter inductance [in a common-
enitter stage| can also increase instability,
viz, tendency of an amplifier to oscillate,
particularly if load is inductive.

Note that the input impedance of a typical
15w [PDJ stage can be as low as 0.50.+ j2.30.

i = aen




This can obviously pose problems in matching, ‘

and underlines the necessity for keeping

emitter inductance low. P

lj Low unbypassed emitter circuit resist-
ance; emitter resistance is not necessarily
undesirable, it merely reduces PG, though it
improves linearity, znd protects the base
from excessive RF drive.
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C. Interactions.

Now I know one thing. If you have been
sufficiently interested in this subject to
read this far, you are a devoted experimenter.
I admit that the above presentation is not
simple, but it is a condensation of a much
larger body of information on this subject,
and does try to correlate it. It does so,
however, with too much detail for rapid compre
hension. Since, as I say, you are a devoted
experimenter, would you like to do us all a
favour by preparing a nice set of graphs or
charts which summarise the above relation-
ships [all the ones under the heading "On
Making Efficiencies" [? Please write to me
first to signify your intention, in the un-
likely event that there is more than one of
you who wishes to perform this service. The
whole summary ought to fit nicely on cne page
if organised intelligently. It should be
done neatly in ink, to scale, so that we can
simply make an electronic stencil from it, to
save trouble. Thank you!

It is worth noting that References Nos.

3, 10, 11, 13, 14, 16, 20, 21, 27, [and 35 to |

a certain extent| combine fine discussions of
design theory with typical examples of com-
plete amplifiers or whole transmitters. Det-
ailed performancz data is given. These are
well worth reading, to see just how the prac-
tical engineers have cleverly balanced the
various "Trade-offs" to obtain optimum designs.
By looking at the titles in my Bibliography
[EEB, April 1968 | you can ascertain which
subjects would interest you more.

FINAL NEW EEB ADDRESSING SYSTEM!
We have been thrashing sbout durin

¥
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LETTER - Transistors are nice beasts.

- + .« Semiconductors are good. Maybe
they are plagued by all the horrible
variables you mention |in Tr Tx artic-
-les |, maybe one should love valves and
hate transistors etc; so what. Transis-
tors are good fun. The fact that 'old
tars' burn out a few is not necessarily
painful.

After all the melancholy tears and
sorry stories I read in the letters to
the Editor, I tender the following: 1
bought some computer boards, read up on
transistors, purchased some parts,
built up a 9Mc SSB |heh heh| exciter,
turned it on, and it worked nearly per-
fectly. Found some crystal carrier
shift, and regeneration in the last
lead I had hurriedly wired in at the
end, of course, fixed these without
putting a multimeter to the whole thing.
Checked it out against my Swan, and the
transistorised thing beats it hands
down fer splatter, VFO drift etc. Maybe
its not perfect, it hasn't been through
a laboratory, but I'm immensely happy.
It only puts out 4mW of power at 3,5Mc,
but I'm sure that if I resolutely ig-
nore the frightening messages that the
'Transistor Transmitters' articles con-
vey under such headings as 'Feedthrough'
'Nonlinearity at HF,' 'Derating,' etc,
and if I buy a few high power transis-
tors, and press on -- everything will
be fine. Incidentally is it really
worthwhile devoting half a page to non-
linearity at high freguencies? Is not
this tranmsistor property so abundantly
self cbvious that it barely rates a
mention?

Personally, I very much like the
technical content, the breezy editor-
ials, and the commonsense approach for
the experimenter, in the EEB, but I
would like a little more slant towards
why it will work, and not the pessim-
istic approach of 'troubles on troubles!

- R.F. Meany, VK3HA,
‘ Christmas Hills, Vic,
[[Good on ya, mate. Press on! --Ed. |]

T — IR — N S N

g the past 6 months, to find a way to handle a rapidly grow-

ing address list [nuw 4DD]. Now the Asst Ed has proved his worth by finding us an Addressograph
machine at about 8% of its new cost, and the Ed has done his bit by finding Addressograph raw

materials at an B8% discount —- its easy, you need only to be desperate.

correlating and cross-checking addresses for a solid
work involved is unbelievable, and nearly unendurable.

issue. By the way, if
NASHT, don't blame us.

wWe have, thus, been

month now to make the changeover; the
Thus the rather later-than-usual May

your name shows up as WINGE rather than WINCH, or AAGH! instead of
Have you ever considered the idea of writing legibly, hmmmm?

R R R R R SRR RRRRRRRRERR R R R ————————————
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RF Q Multiplier

Muitipiicr at the #f imput iz a familiar

gadget, What it does (and that is-nar-
rowing your if pnsshamd) s accompiished by
introtducing some regencration al the ¢ mpul
making it high “Q".

It doses nothing to imgpwove Tmage Rejection,
or to Jessen the effecis of Crossmoedulation
(overloading the mixer by a sirong nenr by
signal). _

Much wore logieal place for a “%) Multi-
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plier” would be ul the rf Section--whore it
will reject the timage and improve or eliminate
crossmadulation, Why then is it used in tho
if Section onty? ilere ave Lthe ressons:

Lol "Q Multiplise” has to be tonable and

(at maximum selectivity) will not track
A o normally broad rf Amplilier does,
Thiz means adiditional cantrels,

2oAn atlempl o use ohe was made in

"Hegeneretive Pre-relector”—-it failed he-
eause it hod mestly gair and nol seleetiv-
ity in its dosipn,

2. Nobody tried.

The following gadpel was buiit mostly to
prove ihat 1t ean be dore. In order not to dig
intn the receiver—it was designed as a sepa-
raly unit, and connceis between the antenna
and the receiver, 1t is sell powered (drrin--50
microanipse), With troassistor and constants
shown it covers hoth B9 and 40 meter bands,

The theory hehind it, though not quite
clearly understood, s something ke this:

There i practically no coupling between 12
and L3 antil L1 is at resonance. Since Li is
a part of & circuit that can be brought eloae
to regensration—its “Q" is high, and only a
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30 0 S
COL 13 MRS %22
KTAL 0BG O
SELEVER GUUPLING TO  MaTom wp
LI TO BA2E

gharply vesonant signal will be coupled to L3
This results in @ narvower bandpass, by a
{avtor of about 7510, compared to that of an
rf Amplifier, and no Jdoubt ean be improved
further,

Regeneration is yvery smooth, nnd even in

L OTURN & 34 12° 10 1" Long

TIGELER, 5 TURANS w 28 Owin
GROUND  EHD OF L0 JUMBLE Woun

___.I.::, (R Lhis crode form it will he a wseful pddition
ANT COUPLMG YO MATEH WP o many receiviers nml converters,
... KaBLI
: Wi S s e B e e SR S S e s
' *

BIBLIOGRAPHY OF QU-MULTIPLIERS -- EEB--

ARRL RADIO AMATEUR HANDBOOK, 1964, p. 140: A transistorised i.f. Q-mult, peaking or nulling
merely by adjustment of regeneration control. Clever. By 1967, however, this circuit has
disappeared, referring [p.lll] merely to kit versions, & several references to the fact
that Q-multipliers are used in "inexpensive receivers." This is progresa? What in 19687

ARRL RADIO AMATEUR HANDBOOK, 1967, p. 113: Valve version of the r.f. Q-multiplier, s simple
oscillator with adjustable regeneration, but coupled directly to the r.f. stage. ARRL makes
one good point: The "r.f. Q multiplier is not a cure for a poor inductor" at the r.f. input.

ELECTRONICS CIRCUITS HANDBOOK, Vol I, by Tom Kneitel [cq publ.], p. 96: wusual valve i.f.
type. P. 97 uses a crystal instead of tuned coil, presumably giving sharper null or peak.

IBID, Vol II, P, 3B8: I.f. Q~mult for 1400kc. Peak only. P. 39: I.f. 1500-1650kc, valve type;
Presumably could be used in mobile systems in which the car receiver were used as converter,

RADID ELECTRONICS, Aug. 1967: "Two Interference Nullers," transistorised versions of the i.f.
Q-multiplier and the Select-o-ject. The latter phases out or reinforces selected audio
frequencies for better CW copy or heterodyne elimination. With these and a noise blanker
[QST], a nominal receiver leaves little more to be desired, though a mechanical filter helps.
The Q-mult in this article uses transistors, with a separate one for [[cnntinuad, Pa 54]]

wit!, comments.
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HAM RADIOD Revisited

One of the articles I had to postpone for this issue of EEB was a discussion of the
impossibility of reviewing magazines adequately, but the second issue of Ham Radio has
just arrived, and I must say a little about it. The BT7% of EEB subscribers who did not
take advantage of the opportunity are probably missing out on a good thing, though the
three year rate comes to $US3.33 [ﬁﬂﬁ.DD] so you can get in on it anytime -- but I
suggest you do it from the first issue, if still available. BY THE WAY, please stop
asking us to get subscriptions for you; tiat was to help out, but it is toe much trouble
as a regular thing; merely go to the Bank, buy a $US draft and send it off by post
[though you'd best register it if you are sending it through Australian mails |.

In fact, I find it depressing to be faced with so many interesting articles at one
go. I prefer a couple of good ones each month, as you find with the Australian or New
Zealand publications, or RSGB or ARRL or Mobile News, abroad. 1 think that the flood
of articles represents the increasing complexification of our technological environment,
and the increasingly depressing situation where the individual is faced by an increasing
amount of information which he is impelled to assimilate. It comes through his newspaper,
through his Telly & Wireless, through a flood of inexpensive books, through a multitude
of advertisements [thﬂugh this is not quite as bad in Australia|, and through a library
of periodicals he is obligated or enticed to peruse to keep up with his professianal or
hobby responsibilities. The growth curve is compound exponential, and is getting worse.
It is certain to end in intellectual digestion... I am reminded of a story I once read
called, I believe, "A Canticle for Liebowitz" in which a world that had suffered too
long at the hands of its amoral scientists |that's usTJ had finally rebelled, and per-
secuted them diligently. The only repository of learning in a world of savagery was in
the hands of the Church, and do you know what the Church fathers cherished most amongst
their repositories?: Scientific works, and in particular a rediscovered diagram of a
transistorised amplifier -- which they embroidered painstakingly in gold leaf, of course.
Bah.

Well-- back to the world, the flesh, and Ham Radio; I'm sure that by now Jim is con-
fused, am I with him or against him? Well, if we have to have bulky technical periodic-
als his is the best I have seen for some time, though it is finding quite a lot of
competition now from CO and even QST. A few technical comments:

There is a lot of stuff on SSB and Linear Amplifier Design, Station control, Z-
Bridge, and all that; and a pleasant note on Moonbounce to Australia. In reference to
C. Horwitz's article in next EEB, "A Modern Low-Voltage Power Supply with Built-in Short-
circuit Protection" [I am enthusiastic about those fully descriptive titles| by WB2EGZ.
It will be discussed in the Horwitz "Fail Safe Power Supply," although the main princi-
pla ia rather different. The HR supply uses the "Crowbar! principle: when you overload
the supply, it purposely blows a fuse rather than the transistors. Crude. The Horwitz
idea is better, though the HR article is a good one on that particular type of device.

"Another CW Monitor and Code-Practice Oscillator" [I like Jim's honesty in adding
that word ”annther"] by K6RIL, uses a modified multivibrator with a speaker transformer
in the feedback loop to lclean up the tone for easy listening". No, you want a nice
dirty tone for easy listening. A sine wave, for example, sounds terrible. A sawtooth
from a simple relaxation oscillator, or a messy wave like that of our Metronome/Oscill-
‘ator [c.f. EEB Dec. 1967] is best. |

. "Replace One Unijunction Transistor with Two Transistors," by K9VXL is, of course,
our old friend the PUJT or 'Regenerative Switch' which we have discussed the past few
months. It is a truly remarkable device, enabling successful and inexpensive mimicry

.of tunnel diodes, SCR's and SCS's as well as UJT's. Articles from you on this are wel-
come at EEB.

"An Improved Transistor Voltmeter and its Applications" by R,S. Maddever of Corio
. Victoria, is of course, the best of the lot. After reading that,; two American blokes
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wrote to us in haste, asking for EEB Bound Volumes, back issues, and immediate subscrip-
tions, and clutching fistﬂg&segf dollar bills. Who are we to argue? | |

Finally, probably thehpest article, in my opinion, is a lovely piece un"Thé Sec-
rets of Long-Tail Biasing in Transistor Circuits" by W2DXH, Jim Ashe. I read it w1?h
delight, and regard it as one of the more significant of the recent spate of practical
transistor amplifier design articles which have appeared in the literature here and
abroad., I shall manfully resist the temptation to comment on it technically, and let
you read it in its entirety-- in Ham Radio. Those of you who feel that %3 is too much to
spend per year [if a three year QGET, should put pressure on your Division of the WIA to
subscribe for the Library of that Division, so that you will at least get a chance to
see it,

There is an article about the Quemont Circular Electronics Slide Rule, and I mus#
must resist ordering a couple of dozen of them to supply to you people; that kind of
thing has kept me excessively occupied lo these several years; if you are interested
seriously you can doc it yourself.

HR's April feature involved the new UY224 Dynistor Device. Oh I hate those sort
of things. As with the recent (ST articles, I got taken in fully, and was gleefully
planning to write up this latest Development for your elucidation, when the curves looked
strangely familiar, and I realised that I had a whole boxful of this remarkable device
out in the garage just waiting to be used in Miniature Mobile Equipment. Ceramic Encap-
sulation, indeed... I prefer Condenser Stew; at least its useful if made carefullyyiaavs

IMPROVED SLAVE FLASH UNIT -~ L.J. Yelland [VK3|

In the 'Reader-Built-It' column, p. B7 of the October 1967 Electronics Australia,
a design appeared for a light-triggered flash unit, useful to run an auxiliary flash-gun
from the pulse of light appearing from a main flash unit. The circuit is shown in Fig.l
below., The Light Dependent Resistor, ORP-12 drives an AC-125 amplifier to trigger the
SCR. In my own modification of this circuit, shown in Fig. 2, the amplifier has been

N LBR <
DRE=E2 A\ — "
AL SCR MY E; | SCR
e ﬁki[j\ 6.8K = T ¢ YA N4
=7 =T N >t J[Edjuml; jn
[ \__,/ T} " ’ | suit TO
K FLASH NIPPLE | FLASH NIPPLE
__ll‘l_,.l_._..—> . [.-_.__gu _-}._ LI'! o
W' Fig. 1 ‘ ' Fig j* *Special; see text
| ig. Tt pecial; see tex

eliminated. The circuit is thereby greatly simplified, and the leakage current drain on
the batteries is negligible if the unit is stored in the dark. The modified unit depends
for its success on the new very sensitive SCRs now becoming available: The G.E. 2N2326A
or equivalent [EDDUID.EAfiianA from Australian Electronics. These remarkable SCR's open
up a whole new field of possibilities for high sensitivitycontrol; the order of sensit-
ivity is similar to that shown by Silicon Controlled Switches [:.f.: G.E. Transistor
Manual].. Has anyone else found anything interesting from them?

WUOTE WITHOUT COMMENT

"Many articles have been written on home-brew equipment, most of which dwell on the
electronic connections of the various [cnmpnnentsJ... This article is meant to pass
along some ideas on home-brew equipment where the others leave off-- making the
equipment look commercially made." From: 'The Commercial Look', by K. Schofield,
LQ, March 1968, p. 79.

i Eu; see "Grumbles" by 'Sam' in CQ, April 1968; he's trying to be funny, buttrue.
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Personal advertisements free if reasonable length. Commercial advertisements 5c/line,
$1.00 half page, $1.50 full page; can be spread over several issues. We reserve the
right to omit copy, edit for clarity, etc. We assume no responsibility for merchandise
sold through advertisements.
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POLYESTER and ELECTROLYTIC CAPACITORS

We have recently been appointed official Australian agents for 'Mercury' brand polyester
and electrolytic capacitors. The capacitors are of English make and of highest quality,
Because of their price, they are ideal for the experimenters and servicemen.

Polyester, 100WV, radial leads: [all in }#FJ

7c_each fc_each 0.020: 9c 0.050: 1llc
; 0.0010 0.0047 0k sEeh - 0.068: ldg
e 0.080: ldc
0.0015 0.0050
; 0.022 0.10: 15¢
0.0020 U.08:8 2 e
0.030 0.15: 1%¢c
0.0030 0.010 0.033 0.22: 23¢
0.0033 0.015 g TR =
0.0040 0.040
™ 0.047

Electrolytic, 10V, radial leads.
S4F: 10c; 10,F: 10c; 25,F: 12c; 304 : ldc; S0uF: 16c; 100u4F: 17c; 200.F: 20c.

PLEASE NOTE - Capacitor pack. We will supply 3 capacitors of all the values listed
above [23 polyester and 7 electrolytics| totalling 90 capacitors at special EEB price
of $B.85 inclusive of postage.

We pride ourselves in the prompt service we provide.

KITSETS AUST - BOX 176 P.0. DEE WHY, N.S5.W. 2099

SPECIAL RESISTORS: 470K 2 Watt, Metallised, High voltage type, non-inductive. 2¢ each
 3.5.A.E. Vrite: A. Marshall, 37 Radcliffe Crescent, Rosetta, Tasmania 7010.

==_._.___.________.._._..______.=-..:__.,__._,—_..._.__==

WANTED TO BUY: About four years ago 'Ham Radio Suppliers' were selling new 'EIMAC'
4-250A Valves at $10 each. I require one of these urgently, and will pay that price +
freight if anyone has one of them doing nothing. Please contact:-

RESISTOR PRICES

RESISTORS new, top grade, 1/2W - 5% tolerance, any value between 10 ohms and 1Meg,
any amount. Price: 5c each or $4.00 per 100. ,

RESISTORS new, top grade, 1/4W - 5% tolerance, any value between 10 ohms and 1Meg,
any amount, Price: 4c each or $3,00 per 100.

Resistor Packs: We will supply 3 resistors of each value between 10 ohms and 1Meg
totalling 171 resistors. 1/2W pack: $6.00. 1/4W pack $4.95. Post free.

KITSETS AUST - BOX 176 P.O. DEE wHY, N.S.W. 2099

ADDRESSOGRAPH PLATES for sale, for $7) per 2200, plus freight. These plates are in
good condition. They were declared surplus when a company changed to a different
system. If your firm or a companion firm uses Addressograph mailing lists you can save
money. Contact "A", Box 177, Sandy Bay, Tas. 7005. i
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Q-MULTIPLTER BIBLIOGRAPHY [[continued from P. 51]]: -
peak and null functions. Although this article uses FETs for the Select-o-ject, the ardinary
transistorised version appears in recent ARRL Handbooks, at least up to 1967.

— [[Continued next munth]] [snrry...]
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COMPUTER CIRCUIT BOARDS: A lush source of inexpensive, high quality germanium transistors,
signal diodes [germanium and sili:un], tantalum & aluminium electrolytics, mylar conden-
sers, and a wealth of resistors of various sizes. The transistors are excellent for
general purpose [lnw nnise] audio, and RF to about 2Mc [f = E-lZMcE:_?ith the usual
50-100mW, 50-100mA power ratings, 30-100BV.pg. For special boards |if still availabls],
see further details in the April EEB. 20c per transistor [all other components free |,
$15/100 transistors. Post Free. Technical Notes supplied [he certain you receive both
sheets of the nntes]. Write: THE WIRELESS INSTITUTE OF AUSTRALIA, VKT DIVISION,

P.0. BOX 851-J. G.P.0., Habart 7001, Tasmania.
Postal Orders greatly preferred to out-of-state cheques.
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AUSTRALIAN ELECTRONICS, 76 View Street, Hobart, Tasmania 7005, has for several years,
been selling semiconductors at competitive prices, and although we don't claim to have
been responsible for the considerable improvement in semiconductor prices generally in
Australia during this time, our efforts have not gone unnoticed. For about a year we
have been trying to leave this activity, but the lure of interesting bits of equipment
[Fnr example the high stability high resistance resistors, or the very high sensitivity
5EH'5] has kept our hand in it, in a somewhat slower pace. In addition some lovely
books have appeared on the market, and we have been offering them at list prices -- a
remarkably low price for Australia! And not least, EEB has needed extra capitalisation
during this period of growth. As you may realise, EEB originally started as an advert-.
ising medium for A.E., but has progressed to rather more. Now, however, the press of
work has become just too great, and we are selling present stock, and are resisting all
temptations to replace it. The latter, for example, resulted in a severe shortage of
certain publications for which a considerable demand developed a few months ago, and we
were forced to order those items to fill back orders -- but only that much, no more. Be
warned, therefore, that if you have been intending to buy a book [or merchandise | from
us, you had better buy it while the opportunity remains. The alternative will be to
buy it at the higher price on the Mainland, or send abroad for it yourself. The latter
alternative is practical, but takes quite a lot of time.

As proof of this programme you may have noticed a flurry of advertisements we have
been placing in the Australian electronics magazines during the past few months, This
has resulted in a gratifying depletion of our stocks, and we shall keep it up until they
are gone. You may order from the Catalogue which appeared in the April EEB, or you may
send a largish SAE for our 'PACKET' which describes in some detail the contents of our
books. We hope the latter will prove ir-estible, so you need only send the addressed
envelope; we'll add the stamps. By the way, you need only send an envelope about
4-1/2 x 10 inches or so; some customers have been sending monstrously large ones.

Please note that our stock of silicon diodes is now exhausted. Even the odd-items
are gone, which were too few to advertise; customers have been asking for them, but
those components are now truly gone. All that remain are the high stability resistors
and the 5ilicon Controlled Rectifiers. The SCR's are very versatile devices which can
control power far more usefully than the Thratrons that they have superseded. And our
prices are low. If you want to buy a dozen of them, we'll sell at cost. Here is your
opportunity to do the most with your money, and to fill your parts box with very useful
items. Act now, buy SCR's before the hoarders get them all. Hi.

The high sensitivity 0.8A SCRs are particularly interesting [$1.25, post free |,
and open up a world of possibilities, as illustrated by two of the articles in this
issue. Transistor sockets nearly gone now, too.
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==£§>~Miscellanenus: Would the chap to whom I loaned two RSGB Bulletins with TVM ecircuits
PLEASE RETURN THEM? Otherwise I am going to have to look up his correspondence from

my rats-nest files, and I shall be exceeding wrothful.
RLG.
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i The Touch Keyer

This simple circuit allows key-tvpe opera- Fig. 2. The touch %r'rﬁ )
tion without a key. The operitor just touches :3’;}? ;ﬂf’& :J’:;";;_"; “;-r
the grid and taps out the CW with his finger. - ol e kil O
When you touch the sensor plate, a small cur-

u;j_nal
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rent is applied to the gate of the SCR from

: PYL the battery B1. This turns on the SCR, which

i e, SHME 1E7I000 ArS : ’ )
G o ey : supplies hall-wave power to relay RY1 to en-
AN . erggize the relay, Diode CR1L provides a return
=P o I_[th not uss  path for the reluy-induced voltage and is nec-
W e LT supply & essary to prevent 60 cvele relay chatter, The

ey | Rl = o

S SCH triggers when a low level positive current
VECH AR [T LT rela =i Sk
i e ﬂ-i, 5"?]] is applied to the gate of the SCR and turns

off as soon as the current is removed. The
Fig. 1. Here's the ideal 5|::.*_}5titum for o key: low b.ﬂ.t{-'r}' \'nllagu along with the use of an
Touching the touch plate with your finger turns isolation transformer provides no hazard to the
on the silicon controlled rectifier (SCRI, which ) David Met KSGVK
throws the relay to key your transmitter, operator. - . . Uawi elzger »
ocTouER 1%¢6  Reprint from T3 Magezine P, 2

:Hith the nmow high-gensitivity SCA's, the touch grid could be very simple,
end in some instences meraly allow triggering by a.c. pickup by the budyj

A Little Knowledge is a Dangerous Thing.
EDITORIAL -- RLG A Lot of Knowledge is even more dangerous.

-= Anon.
Beware of Metronome!

Readers of Thz Australian Experimenter are cautioned to be careful when using the
Metronome that appears on P.10 of their February 1968 issue. The circuit is the conven-
tional feedback type using a speaker transformer. As I mentioned in the December 1967
Metronome Article in EEB, I have found this type to be unreliable for timing music,
because the sound from an instrument played nearby enters the loudspeaker | which also
works as a moving-coil microphone | and may upset slightly the frequency of clicks. This
can be simply maddening to musiciars.

Far better is the use of a simple regenerative switch, as described in the December
1967 EEB, or tha more elsborate double multivibrator of Miniwatt Digest for Januaryl967.

Bound Volume II

is now, at last, out of print, sorry. There has to be a limit to the number of
bound volumes we can print each year. All we can say to newcomers is that in due course
we shall publish an Anthology [or we'll get rich churning out Vols I & II at $5 a copy |.
If some piece of information is really important in context, we'll just have to repeat
the fact or statement or circuit in a given current article. At worst we'll have to
provide you with photocopies of articles requested from Vols I or II, at 6c per page +
post, but we don't prefer it because it complicates life.

There are, however, still a few covers left for Vol IT, and you can have them now
for the cost of the post, about 9. Vol III covers are the usual 35c, while they last;

helps to keep your loose copies together: Just remove all staples, line up the pages,
and glue into the folder with white wood glue.

ATTENTION: New Zealand Subscribers!
Owing to the lack of response by ZL to a couple of years of intensive promotion,
and to lack of time by present representatives, we are discontinuing the services of our

New Zealand Representative. We should like to express our heartfelt thanks-to '0ld Peth'
and to Judi Smith for their conscientious service in our cause.
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Henceforth all New Zealand subscriptions and all correspondences are to be directed
to the Australian Subscription Manager of the EEB, whose address appears on the back
page of each issue. Funds will be accepted only in the form of blank British Postal
Notes, not New Zealand ones. They take a little while to acquire, but if you like EEB
sufficiently, you'll take the trouble. Non-negotiable funds just complicate life, and
we've had enough of that.

Help.
Those of you who have written to us in the past year, requesting bound volumes, back

issues, photocopies, information, or services may perhaps have noticed that there was
often a slight delay, say several months. As the subscription list for EEB grows and
grows [nnw up to 4DD], and as people are sending in more articles, and as we get involved
with silly subscriptions to other magazines, and as my own life becomes more complicated
owing to professional responsibilities -- the paperwork here has become unmanagesble.

I have been fortunate recently to have found Mrs. B. Tweedie who lives nearby, who
will assume a multitude of secretarial tasks, and will manage EEB affairs efficiently,
hooray! She will type the stencils, crank the Machine, bind the Volumes, correlate the
Address Lists, send out Back Issues, and in general keep all you people happy. FPoor
girl. We'll keep Mrs. Gothard busy on the Anthologies.

This will leave me 'free' to Edit this rag, and may even result in publishing issues
on time, who knows? Rejoice, thzrefore, and be exceeding glad: EED staggers on.

Auto Electrics

Ref: 'Transistorised Car Regulator Systems', p. 185/7 of Feb EEB, and 'Urgent
Announcements' on p. 24 of March EFB.

Astute readers have pointed out that the electronic regulators in our February issue
will work only if the other end of the field winding in the dynamo werc returned to the
common terminal internally; for Fig. 1 this was the 'E' terminal, and for Fig. 2 it was
the 'A' terminal. If it is the o‘her way about [as happens for some units] you have the
choice of reconnecting it after disassembling the dynamo, or of using a different cir-
cuit. For Fig. 2, for example, (2 could be NPN in the common emitter configuration
[amitter to earthj, with collector load resistor to the positive rail. Q3 could be PNP
or NPN, still in the emitter-follower configuration. If PNP, Q3 would appear as 1in
Fig. 2, but its base goes to the collector of the NPN (2, and additional resistor would
be necessary from terminals 'F' to 'A' of the dynamo. If NPN, Q3 would simply have
collector goinr to 'A' and emitter to 'F', with base to collector of the NPN Q2. All of
this is obviously written so that we Mo not have to make a drawing here, but if you
sketch it out, you will see how it works,

B

E;E Other readers also demonstrated their interest in the EEB by stating that their car
-~ batteries were of the 12V rather than 300V type, as described in March, p. 20.

éﬁi We understangfthat Volkswagen is qbing to go electronic in a big way. They will have
uiz a complicated control system which will adjust automatically a number of operating con-
é&% ditions for optimum performance, involving fuel, valves, and electrical paramzters. It
;%_E sounds like a fascinating idea, but who could service it if something went wrong? And
X something always goes wrong; that is the First Law of Electronics, no matter how integ-

rated or potted are the components. If VW beat this rule, it would be an engineering
achievement of the highest order. But such caomplexity. Why not electric cars now?

Errare sibi devastare [“ﬂuthurs are peuple”]
Owing to the lack of honourary officers, and primarily to technical emphasis, this ma-

qazine has been remarkably free of the exaggeration of self-interest which is dignified as
"Politics." Recently, however, I lost my temper when an author hurt my pride by sugges-
ting that I was able to foist off anything on the EEE readership merely because they took
it all in one swallow. Aside from the distinct evidence to the contrary shown on P. 43 of
last month's issue [and also, above, this page|, this exchange ofPleasantries took placz
after I had worked quite hard on his manuscript, and had resubmitted it to him for review!
So now I've probably lost us a very good article because I don't have znough patience with
people, and each of us retires to nurse his hurt pride. In a previous year I might have
drawn a cynical conclusion, but now only a sadness about the gulf that separates humans...

R R R T
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LETTERS -—- \Valves are Nice Beasts

The first piece of valve equipment I made was a 35W RTVH amplifier.
It oscillates {he:ausa of high Z circuits],

rebuild it, and it is still hopeless.

I had to

it sparks and ruins the output valve sockets [because of the HT circuits], the out-

put transformer is partly burnt out, and the leads are all mixed up;

the power

supply uses four stupid 0A210's [again because of the HT circuits|, and incidentally

it is a shambles.
getting everything to work.
istors -- they are much nicer things.
can walk'. Good advice.

Well, I'm still using valves, a CRO at last, 0 to 500Kc probably.

Eefore that I was quite happily working with transistors, and
My advice to sll young experimenters is to use trans-
Like the EEB sez, 'You can't run before you

And because

I still hate valves, instead of 2 valves in a Miller circuit I'm working on a cir-
cuit using eleven transistors to do the same job.

[[ Now I've heard everything -- Ed J]

SUBSCRIPTIONS to R.A. Walton, 115 Wilmot St.
Hucnville, Tas., 7109. Uncrossed P.0.'s pre-
ferred in Australia; if cheque, an extra 5c
would pay for the stupid Stamp Duty. Other
countries pay by cheque in your own curren-
cy. SUBSCRIPTIONS BEGIN ONLY WITH THE NEXT
ISSUE. All other 1968 copies are 1l3c [Aust]
each, or equivalent. Pleasec note.

BOUND VOLUME III [only]: $Al.75,
Stg. 18/6. Vol III covers 35c.

STAFF: Editor: R.L. Gunther. Assistant Ed.:

gus2. 20.
Post frese.

FROM: THE AUSTRALIAN EEB
[ﬁn informal electronics

experimenters bulletin |
P.0, Box 177, Sandy Bay,
Tasmania, 7005 Australia

-~ C. Horwitz, Summer Hill, NSW

R.A.J. Reynolds, Secretary: B. Tweedie. Art
Work: I. Eadie. Assembly: V. Nichols. Subs:
R.A. Walton, Associates: R.5. Maddever, D.
K. Madden, J.A. Hill, A. Gregory, etc, etc.

ARTICLES earn up to 12 months subscription
no :ash], depending. All opinions belong
to authors; we guarantee nothing. Material
reproduced from EEB should be acknowledged.

ELECTRONIC STENCILS courtesy Gestetner Pty.

Ltd., done on their amazing 'Gestetfax' Ma-
chine. We recommend it highly to you.
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TWO YEAR SUBSCRIPTIONS:

Owing to our new Addressograph labelling system, we are pleased to announce
that we are now able to take subscriptions or resubscriptions for two years. The
Big Mags offer a Discount, and so shall we: 10%. If you subscribe for two years
it will cost only $1.782, but if you send cheque [rather than P.0. or M.0.], you'd
best add another 5c to help support Tasmanian M,P.'s., No discount on overseas subs,
because they are more trouble.

Conceivably you could also subscribe for more than 2 years, if you are optim-
istic to imagine that overwork won't destroy the Editor before then.

- — = — — P — - — - - - P — — — — - o — = _ —_— —_ —_ — — - —_— - - — = s - g —_— —_ -
= i - — — - - - - - - — - - —_ - _ — —_ -— _— = e = - —_ — - = - - — - - - = = - —- = =3 -_

LETTER TO THE ARRL

Dear ARRL,

Your Editorial called "Communications Escalation' in the NMay 1968 Q5T was
excellent. You have called for "a new dimension to the traditional concept of pub-
lic service'" consisting of "expanded personal communication'. You have suggested
that we could well afford to talk less about technical trivia, or make "authentic

but minimum contact, ' in favour of truly meaningful communication.. And you ask:
" How? "

I should like to suggest that amateurs will tend to communicate more when
they have more to communicate. Are amateurs well balanced? Usually, no. Amateur
radio is one of the most engrossing hobbies; it grasps a person, young or old, and
there is a tendency to devote time to it, to the exclusion of much else. This is
a not-unreasonable attitude during the first flush of enthusiasm, but all too often
it continues indefinitely, not as a function of discovery, but of escape from more
demanding responsibilities. Those responsibilities may perhaps, be classified
loosely under the following catagories:

a] Responsibilities to family. Family work is demanding, and often inconvenient,
It is easier to disappear into the hamshack, with microphone or soldering iron,
than to help with the house tasks, or read someone a story, or help with the
gdrden.

b] Responsibilities to friends. It is often easier to contact the world than
face the more intimate and more meaningful challenges of person-to-person
relationships.

5 EEEEEEEEEEEEEEEEEEEEE,,,————




P.60/EEB June 1968 [Letter to the ARRL]

c] Responsibilities to society. A democracy [or a socialism I]can only function
well when individuals are willing to devote personal time to advancing the well-
being of the community, however that well-being may be defined in a given society,
A ham stuck in his priuate/bublic reveries about grounded grids and banal banter
may feel comfortable, but his can be an essentially sslfish activity, as denying
assistance to disaster victims. In a real sense, modern society stands on the
brink of a disaster; while community activities require participation by intell-
igent aware citizens, we babble about QSLs.

d] Responsibility to self. This is, perhaps, the most important, and all of the
above points follow from it. When we leave school, how much do we bother to think
about the world? How often do we read a book? How often do we discuss matters of
personal or social importance beyond a superficial level? How often do we put
things behind us with the smug cliche about never discussing politics or religion?
In a world crumbling from rotten politics, and loss of understanding of the value
of life, we deny the importance of politics or religion !

How are you to expect hams to discuss anything important unless they are int-
erested in, and involved in anything important? How are they to know the meaning
of the events of the world about them, when they derive nearly all facts and
apparent meanings from newspapers and equally superficial magazines? How are they
to examine ideas deeply, so that they can discuss them meaningfully, if they never
read a book about them?

And yet, how often do hams find time during the frenzy of 'civilised' life to
sit down and read a good book -- and I don't mean an escape-book [fnr that they
have ham radio]? How often do they take time out from their engrossing hobby, to
invite a few friends over -- not for an evening of chat about baseball scores or
babies or office gossip, but about the things that are really important to everyone:
The value of the individual in a world of increasing impersonality, the struggle
for meaningful government, the dangers of interpersonal alienation, the meaning of
life for children, the meaning of life, the meaning of death.

When radio amateurs are stimulated to think more deeply about the world outsids
of their narrow hobby, they will be motivated to talk about it.

Yours sincerely,
R.L. Gunther, VKTRG
Editor,. The Australian EEB.
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QUOTE WITHOUT COMMENT &

"If you don't mind too much we'll let the other ham magazines stick to being
serious. Our hobby may be a service in the eyes of the. ARRL, but to me and a lot of
others it is enjoyable . . . it is fun. I suspect that as soon as amateur radio
stops being fun it is going to fold Up, so let's stress the fun side of our hobby.
It is fun to build ... it is fun to operate ... it is fun to do unusual things.
Let's see what we can do to make as much of amateur racio fun as we can. I always
remember a fellow TV director who explained that he used to go in for boxing, then
one day he found himself being beaten to a pulp in the ring. He suddenly discovered
that he wasn't having any fun and that was the last time he ever fought.'" --

e e S et ..-.-._.___..._._.......__.._,_____..__._.__._......_-_.-..-..n.

Rod Reynolds has mentioned that = very good, relatively non-toxic, and non-inflammable
solvent is the "CRC" type usually sold in pressure packs for electrical/electronic uses.
In that form it is prohibitively expensive, but as a liquid it costs about the same for a
gallon as for a pressure pack. Still too dear for washing clothes, but excellent in the
workshop. It lifts the grease and floats it off rather than making a soup. ask for CRC 2-26
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IMPROVING RECEIVER RF AND iIXER PERFORMANCE --= R.A.J. Reynolds, VKTZAR
-~ Part I: Eqguivalent Noise Resistance of Various Ualves*
FUNCTION:| R. F., AMP. || MIXER I am the proud possessor of an
Remote | Sharp | ex-Navy Marconi B-28 receiver. This set
E.N.R. is typical of several excellent receivers
> 200K ‘6856, 6KB  made during and immediately after the War,

6L7, 6SAT  having 2 RF and 3 IF stages, along with an

[ excellent crystal filter [pruuided that it
14-60K ;gaﬁﬁ [ééi} is correctly aligned]. When I acquired
1 OBAT — this set; I aligned it using a signal gen-

10-16K 6K7,65K?’ ? erator and output meter. This gave good

! results, but nothing like those obtained

Gk 6BR6 GaGT 6AK5 when sweep and marker generators were
65J7  j6us employed. The subject of communication
! 6U8 |12AT7,AU7 receiver alignment warrants coverage in
500Q -2K 68Y7 I SQE?[T] 6J6[1.BK} these pages or others; I note with pleas-
[ 6U8[T] ure that Ham Radio, the new American mag-

[1.5k] 6AGS

6526*% BAKS ’ 7360[1.5K ] azine, plans to do this in the June 1968
| 6c86 ! ' issue {[EEE Ed. Note: Ue shall be printing
12AU7,AXT _an article from Tony Cengia, VK7, on a

i -vari transistorised sweep generator,
00-5000 6EHT*H 6AK5[T] [3850 pen-vericap
. 2 SJSETj Eﬁa?g[;}Eg9éﬂ= one of these munths]]
[5DDQ,I 6EJT '5GDQj The B-28 receiver is very good ex-
each] | 6U8[T 1295 | cept in one major respect: between 10Mc
12AT7( T | 380Q | and 30 fic, the sensitivity tails off, and
4 R e the noise due to the first valve increases.

Examination of the accompanying Table shows the reason. The first valve is a KTW62,
and is the English equivalent of a 6K7 or 6U7, but with a higher mutual conductance,
viz. 2.1mﬁ/u [= "2100 micrnmhns“].lt has a ridiculously high Equivalent Noise Res-
istance. The E,N.R. is essentially a measure of %the noisiness' of a valve; the
higher the E.N.R., the more signal you will need to obtain a readable output, and
therefore the poorer will be the Signal/Noise ratio. A S/N of 6db is just barely
discernahle, for all practical purposes. A more useful measure of sensitivity is
obtained for S/N = 10db [viz., S/N = 3.16].

The E.N.R. can be given a commonschse meaning, if you examine the voltage you
would have to place on the grid of a valve to give you the same signal at the anode
as generated by the internal noise of the value, It can be shown*** that for a
bandwidth of 3kc, noise voltages of 1luV would be expected for a 6K7, compared to
0.2uV for a 68Y7, a valve I am about to consider.

The problem was to find a valve that would wire into the existing circuit
without needing too many alterations. It would need to be a remote cut-off pentode,
having similar voltage and current ratings to the KTW~-62, and at the same time hav-
ing reasonably high gain and low E.N.R. Considerable searching through the valve
data handbooks revealed that a value satisfying most of these requirements is the
éBYT7, a 9-pin mineature. It has the one disadvantage that [Continued on Page 62]

* From "Technical Topics" by J. Pat Hauken LRSGB,. 1965], P.22 plus my own cal-
culations. See also RSGB Amateur Radio Handbook, 3rd Edition, p.79ff + Ch. 5.
** Semi-remote. very goad,
#**The actual grid noise voltage, E~, can be calculated approximately from:

En = /EkTﬁaf, where k = Boltzmann's Constant = 1.372 x 10'23, T = Absolute
Temperature, degrees, K. R = E.N.R. AF = bandwidth, cps. From Radio Data
Reference Book, by G.R. Jessop [H.E.E,B.]
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it is less remotely cutoff than the KTW62, and could possibly give worse intermod-
ulation performance; in practice this was not noticed.

The result was an enormous improvement in receiver sensitivity at even modest
frequencies. Details will be furnished in next month's installment, along with a
lot of unnecessary gab by the Editor, describing why receiver performance may or
may not be improved by substituting a less-noisy RF valve; if more sensitivity
results in increased Cross Modulation or in instability, one may wonder what has
been gained; intelligent compromise may be necessary in most instances.
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Reprinted from The Microphone [Journal of The Australian Tape Recording Society ]
SOLID STATE AMPLIFIER CANNDT BURN OUT

A British company has produced a 60 watt solid state audio amplifier which, it
is claimed, offers complete protection against the burning ocut of transistorised
circuits by overload misuse. Patent has been applied for and the company believes
that it is the first in the world. The manufacturers say that it is possible to
put mains voltage into the input without damage, or to place a complete short cir-
cuit on the output under full gain without injury to the amplifier. This is made
possible by use of a solid state safety device with a few microseconds operating
time - an advance on the practice of using "fast fuses'. After tripping, the dev-
ice can be reset by pressing a button.

The amplifier is expected to be of use in relay and public address equipment,
sound reinforcement, laboratory equipment, power supplies and in test equipment
where variable power circuits are liable to inadvertent overload. Output of the
amplifier is 60 watts RMS between 50 Hz - 20 kHz and distortion over this range is
said to be better than two per cent at full output, one per cent at 1 kHz.

The equipment is suitable for operation from 100-120v or 200-250v mains or from
a 24v battery at slightly reduced output. Total noise level, including hum is said
to be low. Two amplifiers can be coupled in parallel to offer 120 watts. The unit
is compact and is built on a standard 19 inch panel, 3 1/2 in. deep for standard
rack mounting. Weight is 16 1b.

[[EEB E?ﬁtur'a comment: This is most interesting. Anyone have an idea how it is
done?

LETTER -  More 2N4250 !

I am ordering another hundred 2N4250 from Fairchild; EEB readers snapped up
the last lot rapidly, and I could use some more. It is really an amazing transistor,
with superb gain, low noise, and linearity of remarkable degree from 1lpA to 50mA.

I was actually considering the TT4250 by STC which appears to have certain
advantages, but after several weeks STC still have not given a price, so I shall
stay with Fairchild.

Perhaps you may wish to let your readers know about the availability of the
2N4250, on the same basis as described on P.2 of the February 1968 EEB: In this
instance, 70c per transistor, plus SSAE, payment by Postal Note only | If Mainland
cheque, add 5c]. The stamped self-addressed envelope is necessary. Data sheets
provided free. EEB readers should note that these bulk transistors sell very rap-
idly; if they do not order within two weeks of receiving this issue, there is not
much point in doing it later. Order will be filled sometime in July, if received from F.C.

-- D.J. Bedford, 59 Central Ave., [loonah, Tasmania. 7009
[{wE have had similar treatment from STC, only we have been trying to get their
prices for over a year, so that we could describe their transistors. Obviously
they don't lack customers -- Ed.]]
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BIBLIOGRAPHY OF Q-MULTIPLIERS -- EEB Staff -- with comments S
Part II, Continued from May, P. 51, 54.

RADIO HANDBOOK, by W.I. Orr [Editors and Engineers], from the 15th Edition on, in
the chapter on '"Radio Receiver Fundamentals!'. The standard valved Q-mult. One
might hope that the next edition will not merely repeat the same thing for the
fourth time, but will transistorise it, and perhaps show a double transistor [or
FET] version for couble peaking, nul and peak, or double nulling simultaneously.

RECEIVERS, by Jim Kyle [73 published], p. 18: Complete Q-mult, standard., Also "The
Simplest Q-multiplier,' being an i.f. stage with adjustable regeneration, heh.
This is an excellent book on receivers, though if the print got any smaller it
would vanish.

RSGB ANMATEUR RADIO CIRCUITS BOOK. An excellent compendium including many lovely
ckts, though it has the maddening British practice of omitting the index; you make
your own. P.22: Valved Q-mult: peak, null, or BFO; and transistorised too. Also
T-notch etec etc. A new Edition has been printed; See RSGB Bulletin for details.

RSGB ANATEUR RADIO HANDBOOK, 3rd Ed., P.91: Principles. P.112 Valved i.f. standard
type.

SHOP AND SHACK SHORTCUTS, compiled by Oon Stoner [CQ puhl.], p. 95: Q-Multiplier

- modification for 915kec, for BC-348 receivers. [by HLGE]

TECHNICAL TOPICS, by J. Pat Hawker, p. 26: The same RF § mult as in ARRL Hdbk, but
in an interesting ckt using a beam deflection mixer. [mﬂre about that in our

series on optimising Front End Designs.] WNote that anode load is L, not R. P. 33:
The cleverest (Q-mult circuit I have yet seen, which uses the i.f. transformer of
the radio, instead of separate coils. P.54: Transistorised Q-mult, presumably able
to peak or null if adjusted as for the ARAL circuit. Also regenerative i.f. stage,
plus a great quantity of other absolutely delectable circuits in the Eypical TT
manner.// New Edition of TT now out, called "Amateur Radio Techniques", via R.5.G.B.

73 MAGAZINE, April 1968: "Use of the U-Multiplier to Increase Intelligibility of
Received Voice Signals," by R.C. Ives. Very clever [can alsa use a bridged T-
notch filter]:

1} Tune signal in, exactly. 2] Remove heteradynes by filters, another Q-mult,etc.
3] Tune Q-mult to null signal exactly. 4] adjust null depth for maximum intellig-
ibility -- usually just below point where male voice starts to sound "tinny '\

5] Retune Q-mult slightly. Result is to increase effective % modulation, improving
mid frequencies.

Those of you who think that the seiectiuity provided by Q multipliers is old fash-
ioned because of double-conversion techniques, would do well to look at the January
1968 QST in which is presented a single conversion superhet using a mechanical
filter, having enormous performance for selectivity and sensitivity. "The double-~
conversion receiver may be on its way out... " ! because of its higher nuise/signal
raFiu, birdies, etc. This receiver outperforms double conversion models for Signal/
noise, with comparable selectivity. I knew there would be some good reason for my
having put off that double conversion of my BC-348, but it does need a mechanical
filter-- the best invention of the 20th century... I think that it is now about time
to print an interesting bit on Exalted Carrier reception, scon in the EEB.

I might add that although T-notch filters are described in most of the refer-
ences cited in the Q-Multiplier Bibliography [EEB May-June 1968], they will work
gell only if considerable care is used in their mechanical and electrical comstruct-
1?n,with experimentation for best nulling. As far as I am concerned, a T-notch
filter is a beast to construct, because the various components are all connected

together so strangsly that it is impossible to arrange them for optimum isolation
of input and output !

- = = = X 2 Z 2 =Z ZE = =Z = = =
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LITERATURE REVIEWLETT -- RLG

As I have mentioned, faced by the utter hopelessness of reviewing the Literature
meaningfully, I herewith mention something interesting that has caught my fancy:
THE [MICROPHONE, the Journal of the Australian Tape Recording Society. I was origin-
ally merely going to say that this looks like a nice thing for tape recorder enthus-
iasts, but in their June issue there were a number of really interesting items, one
of which is reprinted in this EEB.

The ATRS appears to have links with several overseas tape recording organisat-
ions, and printed letters from a few of them. I find the enthusiasm and spontaneity
of these music/ﬁummunicatiun enthusiasts refreshing, and in marked contrast to the
complacency of the radio amateur fraternity. It appears that the ATRS has achieved
some international fame. The 'Jazz Unlimited Tape Club' in the U.S.A. says "This is
one of the finest tape journals of its kind anywhere..'" ATRS has various discounts
on tape and equipment, a recording library, and various other benefits; write to
them if interested, at P.0. Box 9, Crow's Nest, MN.5.W. 2065. It seems that imported
tape has recently suffered a drastic increase in duty, but ATRS is selling it at the
old rate, I am mystified why Australia needs to import such things at all; surely
with the degree of sophistication of our Industry, there are numerous things like
that which we could make curselves -- at a saving in price and in foreign exchange.

"The World's First Portable Neutron Television System" turns out to be a revieuw
about a standard TV receiver used in conjunction with a small accelerator to produce
neutrons; the nesutrons scan an object to be investigated, then hit a fluorescent
plate which gives an image which is magnified 50,000 times by the System, and which
1s shown on the TV screen! It is made by Toshiba, and will be used for inspecting
nuclear fuels, rubber tyres, cable insulation, beiling point phenomena, or liquid
levels for liquid gas cylinders. It says that "the use of a special television
system eliminates the danger of gamma rays', but hope they have also eliminated any
stray neutrons floating out of the device tao. Neutrons are a particularly vicious
type of radiation, and are immensely penetrating.

"Music for Parties' describes in considerable detail how to use a tape machine
to provide entertainment of all kinds for parties. It appears that there is con-
siderable advantage in recording music from records onto tapes for this kind of
occasion, and I had no idea how involved it could be to do it properly; I'11 file
this away for future reference. I must throw a party once in a while, or this ruddy
EEB will drive me up the wall. .

"Loud Loudspeakers' describes a neuw amplifier developed in the U.5.A., which
can produce 'loudspeaker cutputs as loud as thunder. Such enormous volumes of sound
[up to 5000 matts] can be produced from experimental models only half a cubic foot
in size'. It doesn't say where one obtains a loudspeaker to handle 5KW of sound,
but I presume it is supolied with the Amplifier. Ignoring the question of what on
earth one does with so much sound-power, the Amplifier itself is claimed tg operate
at some 90% efficiency owing to its use of our old friend, Pulse-width Modulation.
Even so, I shudder to think of the power supply if the Amp is transistorised: 12V
at 416 Amps?

There is also an article on technigues of head alignment, of interest to tape
enthusiasts.

+_..=_::=:::=.:=::::::::::::::::::::::::::::

The U. S. "Citizens" Band: "HOW LUCKY WE ARE" - VK5BS [condensed from VK/ZL QRP Newsletter
June 19651: Word of the chaos existing on the U.S. Citizens Band. Every "licencee" -is issued
a callsign, allowed 5W input [frequEntly axcseded!--HLE]. The callsign is rarely used, in
favour of childish pseudonyms, contacts are frequently made on 27Mc long skip with South

American AMATEURS, etc etc. Barry says: "Methinks that our authorities have made a wise
move in keeping tight reign on our 'Walkie Talkie' band" in VK & ZL. 5So true.

e R T
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-— "4 Conservative is a Statesman who

EDITORIAL -- RLG 1s enamoured by existing evils. ' A Radical is

sub - Lugad one who wishes to replace them with others, "
ubscriptions, conclude

I am getting tired of this subject: look, it takes an age for subscriptions to
overseas magazines to be processed and copies received at this end of the world.
Please do not write in [yst] complaining that you have not received issues for the
various overseas mags ordered through us, at least not for a couple more months. e
have probably got everyone down on the list, and you may expect your copy in Due
Course. We are informed that Break-In subs will be retrospective to the beginning
of the year, so you won't have to worry about missing anything. Note, however, that
all renewals to those mags must be engineered directly with them; get your own $US
draft from your own bank.

Diathermy

One of our correspondents is interested in r.f. heating phenomena. It is a sub-
Ject that has always fascinated me, and I have offered him the loan of the literature
on the subject from our files. Hopefully he may produce an article for us one day. I
have a few 304TL valves and some big transformers which have been collecting dust in
anticipation of that kind of activity, but as I get older I get busier. By helping
another at least I can live vicariously.

The latest item in this field has just caught my eye: 'Heating with Nicrowaves'
by H. Pueschner, published by Philips. Costs $10.12, but maybe available in the lib-
rary. licrowaves appear to be particularly suitable for heating non-conductors, but
require a variety of plumbing, magnetrons, and such items not readily available from
disposals sources. They have a virtue of avoiding TVI etc?

PMG, concluded !

As I was musing over the non-delivery of a certain fraction of our November 1967
mailing [cﬂmplaints are still arriving, and we have had to make a regrinting}, I read
that the PMG had explained the incredibly late delivery of a Telegram by the fact
that it "had been sent at ordinary rates, not urgent'. I have also once received a
telegram after a letter sent at the same time Eexplaining the telegram],

Suddenly, in a blinding flash I realised what all of this nonsense has been
about; those extra postal rate increases I was predicting have already arrived, but
without publicity. All you have to do to ensure that a given First Class item is
delivered reliably and promptly¥*, is to double the ordinary first class postage, and
add an extra 3 /oz for air service. All you have to do to ensure that a given Parcel
will arrive at all, is to add &' merer 5c for "Certified'" or 20c for "Registered" post,
or send it by the Special Service First Class [the 10c/cz rate]. All you have to do
to ensure that a telegram will beat a letter, is to pay exactly double for it. Very
simple. And very expensive. I'd move to a Zouth Pacific Island, except that I'm
already there ! Besides, I like it here, wretched PMG and all.

At the present level we can Just break even, but if the PMG rate doubles [Ex—
plicitly] again, or if the good old Tasmanian Labour Government doubles Stamp Duty
on chegues [again !], we're going to have a problem. I suppose all this is just so
that we can blow Vietnamese people to pieces to save them for Democracy.

A good use for SSB.

Kayla, the Editor of 13 has made a superb suggestion in the April 1968 Editorial:
All SSB operators should hold their QSO's as near as possible [Cont. on Page 66]

* This matter of reliability and promptness is no joke; ref EEB, March 1968, p.20.
Still more letters containing Postal Notes have not reached EEB; maybe

? And a friend
had a cute little story about a book ordered from Melbourne; the bookstore posted it
promptly the order was received, and the book arrived in Tasmania one month later,

But a replacement sent by the store to replace the presumably missing first one
never did arrive !
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to the frequencies being fouled by broadcasts from China, Russia, America, Britain,
etc. when those frequencies fall within an amateur band. This is perfectly legal:

we belong there, they don't, but we'll never convince the ITU of that if we let the
propaganda stations have it all their own way. A bit of S5B can make hash out of any
All, and what better way to employ this unfortunate mode than in cleaning up the
bands? The average bloke tuning his shortwave receiver isn't likely to listen to
speeches about the glories of toil for the State, or about glory of sacrificing
young men for Democracy, if it is overlaid with ducktalk. This suggestion is so mar-
velously simple and practical, that it is sure to fail; what good idea ever suceeds
in human society?

Addressograph

As we mentioned last month [P.50], we have been forced to go over to the mar-
vellous Addressograph system. It will simplify book keeping, hasten changes of
address, and provide the Poor 0ld PWG with more legible addresses. And all it costs
is money ! I described last month how we manajed that. And the Addressograph
people have praoven their sterling worth [is that a compliment nuuadays?] by accept-
ing our custom even though we shall have somewhat less than 1000 entries per month.

All of this plus the Secretary rums us slightly in the red, but never mind. It
costs no more extra than any other hobby, and is a lot more fun. I refuse to raise
the subscription price unless the PNG raises theirs again, so please don't mention
it _any more in your letters. Likewise concerninng the price of the bound volumes [P.
56]. A rag like this ought never to cost more than $0.99 per year, although offers
up to $1.05 will be accepted to help support our dear Labour Government; remittances
above that are credited toward subscription -- another bit of flexibility allowed by
the new address system.

If you want to help, you can get us more subscribars by telling your friends,
posting notices, and mentioning it on the air. If we qet big enough we should be
able to attract meaningful quantities of commercial advertising. By the way, don't
forget that personal adverts cost nothing, and they tend to be effective too; why
aren't you taking more advantage of them? They do take up a bit of space, but they
can convince you that our adverts are useful, and that may be useful in the long run.

Published Late Each filonth

People write in ordering a subscription of '12 Issues of EEB'. I refuse to be
intimidated by this. Nowhere will you find anything about 12 issues, only that 'we
guarantee nothing', and that we should like to have about a dollar every year from
you. Ideally I should turn out one issue per year®, but it would have to be a good
one, and its easier to turn out about a dozen mediocre ones. Most of us take off for
holidays during December or January, so there is usually no January issue, and the
February one is late. By about June we usually catch up, though the situation has
been complicated by the dreadful address changeover. But the only reason we publish
monthly at all, is because we have so much stuff %o publish now. If ever it gets
scarce, we'll go to an every-other-month schedule, thereby doing us both a favour -
or don't you already receive enough stuff in the post to read?

The Australian Experimenter [:uncluded]

I see in the June issue of a sister publication a lengthy unfavourable discourse
on the abovementioned magazine, edited by Clive Witchell. I had a technical criticism
about an article from T.A.E. in last month's LEB, but that was all. I decided not to
print a long analysis of T.A.L. and its ill-fates predecessor, Transistor Kits, be-
cause I wanted and want to avoid Politics in the EEB, except perhaps for a few comm-
ents about the Australian Post Office. It is useful and interesting to attack the
foibles of Established Authority. It is useless for the Small Operators to criticise
each other. Who is perfect? There is already enough strife in this world. Clive seems
to mean well, and he is creative. If his llagazine is overly commercialised and some-
times stilted, some of his projects are mildly interesting. It is my |[Cont. on P.S?]
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- but I don't really think it matters. His publication, printed on Blotter Paper [like

[Cditorial - The Australian Experimenter ] EEB June 1968/P. 67

personal opinion, which I have relayed to Clive, that his talents would be far more
usefully occupied by a cooperative effort with a good beginner's mag like Coryra,

EEB] isn't worth the high price asked for it, but I don't think it is particularly
harmful, and if you want to waste your money there are probably worse ways.

This Issue of EEB

Owing to some overly fat issues this year, and the considerable delay of last
month's EEB because of the address changeover, this issue is thin, in case you are
wondering. We are going to stay within the gquota of pages per month, because we have
a Secretary to support, and because much of the purpose of the EEB tmhateuer that
may be] is diluted by too many words. If you have contributed an article to us,
please be patient; it will get printed in due course.

If you wonder why we have 'continued next month' articles, it is to allow as
much diversity as possible, to satisfy those people who don't want to suffer entir-
ely on a diet of e.g. Transistorised Transmitters, and on the other hand, to keep
those people happy who like nothing else.

If you are discerning, you may notice in this issue, an extra page, 10?/108
from 1967. It is included because the original was printed when we were learning
how to do Electronic Stencils. Now we know, and this copy is much more readable,

I'm still hoping to review the Silicon Power Circuits fanual mentioned in ity AF
sver my supplier sends it., Tear out the original p. 107/108, and substitute this
one. If you have a Bound Vol., 1II already, that's no problem, tear out the old page
[it will come out easily ~—_hah], apply a thin line of white wood glue to the new
page, and insert it deftly, [[Val: Please do not include 107/108 extra in Vol IV Bound | |

If you think that these Editorials are too long, let me know. I think they are,
but I have so much to say, of such garth-shaking importance, and besides all my
Fiiends say the Editorials are the only parts they read; they merely admire the
others,

LETTER =~ Civilisation is wonderful

In Proceedings of the IREE it seems Lo me the writers try to outdo each other
in monotonous repetition of such words as 'Interface' and ‘et al' etc. Although the
data inbetween the words is valuable, the words are overused; they remind me of a
Picasso painting. Ugh.

By the way, p.44 of Apr. EEB is upsidedoun. Or is it the right way up and all
other pages are upside down?

In reference to hot PTFE ETefl@n] plastic, p. 40 of April EEB, I am wondering
about those 'Teflon' coated non-stick cooking utensils. Am wondering if the house-
wives are aware of such dangers. I doubt it. They could put a frying pan on the |
stove to warm up, then forget it to answer the door or phone.

I myself take great care with PTFL, also carbon-tet, which I haven't used for
some years. But I would certainly like to know of an effoctive non-inflamable, non
toxic, non‘corrosive, etc solvent for cleaning up. They all seem to be dangerous in
some way. - = J.M. Withers, VK3ZCO, Heidelberg, Vic.

[ [Picasso actually did some lovely paintings when he first started out, in
his "blue'" period, I believe. On looking at some of them, I realised for the first
time that he really is a good painter. |
Yes, I was astounded when I first saw PTFE advertised as coating frypans; I'd
sooner take a snake as a pet for the children, at least they'd know he was dangerous.
Fortunately, Carbon Tetrachloride is no longer used for reputable fire extinguishers,

" but if they are of the liquid type they are still rot particularly good for you. .The
. best are the powder type, but have you seen'what they cost??

Ordinary home lighting-kerosine makes an excellent general-purpose cleaning sol-

-vent., It is certainly flammable, but not very, if you are reasonably careful. It,

like all other organic solvents, is toxic gy touch lapd deadlg internally ], but
not as bad as some -- for instance Kylene{lsnd%réiﬂhgéﬁft?an5~r HLG}JSEE Also P.60
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P.68 EEB/ June 1968

RAMBLINGS: "Olde Peth" [ZL1]

The American magazines are full of talk and details about their new Incentive Licen-
sing programme. Frankly I am amazed by some of the muck being thrown at the American Radio
Relay League. I wonder what would be the reaction of those who bellyache about the "tough"
Advanced and Extra exams would be if they were told that these exams were of comparable level
to most overseas basic exams! For example, how would the average W/K fare on the VK exam?

Earlier today I sat down and 'answered! the sets of guestions appearing in the recent

UST. I reckon I answered 47 "Advanced" and 53 "Extra" questions sufficiently to get full
marks. I'm just an ordinary sort of bloke theorywise, but of course the actual exam question

format is different, and there are examination 'jitters' to consider.
I should have much trouble getting the necessary pass mark.
be a little steep, especially for a 'phone-only man'.

In regard to "homo Micronesis" in the March EEB, I believe that IC's do have a legi-
timate place in the scheme of things, in logic circuitry, and its derivatives. Just think
how complex the "Electronic Dice" or the pulse generator in recent issues of Electronics
Australia would have been without them. Then there is the cost angle. O0One of the IC's used
in the above projects contained [I think ] 13 transistor elements, all for less than $2. On
the other hand I feel it is cheating a little to use IC's to replace conventional circuit
groupings [such as AF, IF, amplifiers, etcj. I believe that one should use the component
most suited to the job in hand. You weren't there on the occasion when my ol' unkle Henry
Q. Lomb clutched his Coherer to his chest and declared that Flemming and De Forest were

Nuts, and that the vacuum tube wouldn't last. [[ -- Well, did it? - RLG] ]

Even so, I doubt that
On the other hand, 20 WPM Cw may
[[Ed. Note: Peth has his full zL call.]]
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NEW FOREIGN SUBSCRIPTION RATES

With the information that we may be receiving some publicity in Radie Communic-
ations [formerly RSGB Bulletin], the time has arrived to put our foreign subscrip-
tion levels at a realistic value. We have no bulk mailing privileges for foreign
mail, alas, and the solid 5c per item has to be added to basic expense, in addition
to the extra manipulations necessary. By the way, that JUS1l.65 stated as an after=-
thought in last month's heading was another result of my sticky slide-rule,

15/- x 1.2 = $US1,80, of course.

1 am not actively soliciting foreign subs, at least until a substantial number

of UK/ZL entries have been made, but they da flatter the ego.
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TRANSISTORISED TRANSMITTERS, Part VIA -- RLG
-- Performance of a typical amplifier

This instalment of this series will be considerably shorter than anticipated
last month, because my copy of RCA's Silicon Power Circuits Manual has arrived [Ref.
9b April EEB]. I gasped when I saw it, because it contains much of the wealth of
RCA's whole programme of transistorised wisdom, including 105 pages on r.f. power
applications of transistors alone. I look forward to reading it with a mixture of
ecstasy and horror; page after page of immensely practical stuff, but oh migawd
when am I going to find time to read it =il ! Well, I'1l1l make a stab at it, and
make any necessary modifications to my previously prepared text, as appropriate
next month.

In addition, the current literature contains the following relevant article
which should be considered an additional reference to add to the April and May Tran-
sistorised Transmitters Bibliography [p. 37 and 45]:

38] CQ, May 1968, p. 78: "Using a T Network " by J.J. Schultz.

39] Radio Communicatior.. Feb. 1968, p. 96: "Design of T-Networks for Series Tuned
Transistor Power Amplifiers ", by M.M. Bibby, G3NJY.

Reference 40 will probably be a forthcoming article or series on coupling
networks to appear in Ham Radio, This field is expanding at an amazing rate,

Indeed, it appears as though I1'll never catch up, now that Jim Fisk is in on it; it
looks as though I'1ll have to start publishing some of the practical designs pretty
soon, and climb off of my soapbox.
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P. 70 EEB July, 1968 [Transistorised Transmitters, Part VI ]

That Mullard 14Mc Power Amplifier. Ref: EEB Vol III, P. 150; and Ref. 7 from April

Bibliogrgphy.

Although the BD123 transistor appears to be 'temporarily withdrawn', one pres-

umes that any other 450 [at 25DE] 85Mc transistor would suffice. The SE3030 or RCA

units [see EEB, P. 120] would suffice with lower power input, but the coupling net=-
works would have to be altered suitably -- as I shall discuss,

__In the article by Mullard I notice that when their base self bias [by a base-
leak | increasss from OV¥* to -0.55V, the collector circuit efficiency goes up from
60% to 75%.

This is not inconsiderable for a transistor [mhere any-
thing above 50% is High Performance], and gives one some-
thing to think about,** in reference to my dire warnings
in the Aug and Sept 1967 EEB's, concerning dangers of
overdriving epitaxial mesa r.f. amplifiers. With a 12V

drop of 0.5V meant that the signal had to exceed at least -
1V or so before any collector current could flow. The actual et f
amount by which the peak drive exceeded this potential would depend on the angle of
collector current flow; for 120” this would mean a peak drive of 2V, which is less
than the 4 or 5V BY zener danger level. On the other hand, with a 28V supply

[and 3 times the nﬁ%gut power |[but lower efficiency], self bias is -1.3V, and for
a 120" collector current conduction angle [method of computation of this covered in a
previous article in EEE], drive would be about 3.6Upeak; this is approaching the
danger level, and drive would have to be controlled reasonably carefully. A smaller
angle, attempted via higher bias to give greater efficiency would worsen this sit-
uation, and would raise the requirement for the Q of the output tank circuit, as
discussed previously.

Sy
&

This point is discussed further in Sept., when I shall examine in some detail
the subject of "Transients and Instabilities'. This is a very pregnant problem with
Transistorised Systems - and it can be a suddenly expensive one too, as several
correspondents have attested. I apologise to them and all, for the delay in pub-
lishing this material, but it can get complicated, and I want to make it as accurate
and useful as possible. The total amount of material available from the literature
on this subject is staggering - a good indicrtion of its importance - and it needs
to be boiled and boiled until tender. |

JULY 1Bth: The May/June Mullard-Australis "Outlook" has just arrived with interesting
'y TYPE  Pout 7Freq. Pc[HOT] information, ss at 1eft. Mullard's Pout values tend
450Me BLY 34 3.0wW @ 1L 5Mc) W to acsume optimistic efficiencies, out they still

ES 17 ke
igg Et$ ﬁé lg'ﬂ %$§ lﬂ look gooz, particularly below O.1fp. This ought to
1300Mc BLY 38 1.0 470 e be good news for transmitter enthusiasts, if the
700 BLY 53 6 d 70 - prices ars rcasonably competitive with the other gooed

semiconductcr material availzble hers Le.g. c.¥. EEL, Sept, 1967, p. 120: alsa Juns, p.ﬁ?]

* which Mullard persist ip calling 'Class B' even though the conduction angle is
appreciably less than 180°. Ses EEB, Sept. 1967, p. 1l14. :

** 1 saw one article in a British constructional magazine, in which 90-95% efficiency
was claimed for a transistor transmitter of gquite ordinary apparent design, although
it was difficult to tell, because no data were given. I wrote toc the author request-
ing more information on how this most interesting efficiency was obtained and meas-
ured, but never received an answer ... One possible clue is given by Ref. 29 [Part I,
P.8]: if emitter inductance is high, part of the drive will appear added to the out-
put, giving a spuriously high apparent efficiency ! ' =
See also Item B.6 k under: "On Making Efficiencies " EEB May 1968.

_—
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IMPROVING RECEIVER RF AND MIXER PERFORMANCE -- R.A.J. Reynolds, VKT7ZAR
Part II: Performance of a low-noise pentode, and a word about Front-end Stages in
general-[courtesy, The Editor ]
R.F. Noise

Comparison of noise-factors of a number of pentode valves revealed that some
were considerably more suitable for r.f. stages than others, as illustrated in the
chart published in Part I, last month [P.61]. Although the sensitivity [uiz, signal/
noise ratio] of sharp cut-off or tricde valves tends to be higher than remote cut-
off types, it is desirable to choose the best of the latter available, because of
the conflicting requirements of sensitivity and linearity -- as will be discussed in
these pages. One of the best valves in this regard is the 6BYT [Eritish equivalent
EF85], a good remote cut-off item, with Gm of 6.lmﬂ/u [at maximum slupE], and ENR
of 15000. The 6EHT [ = EF183] has ENR only 4900 with a remarkable Gm = l2.5mH/U
[12,500 micrumhus], but it is only 'semi remote cut-off', and we are here approach-
ing a limit where the sensitivity is so good that we may well start to consider as
more important the problem of the consequences of high sensitivity coupled to strong
interfering signals. The same may be said of the 6EJ7 [ = EFlSd], with CGm of 15.0
mA/V, and ENR = 300R.

The 6BY7 is therefore the best compromise from many points of view, and has a
9 pin miniature base which can fit easily into my [larconi B-28 receiver¥*, or for
simple conversion in any other receiver. The results of replacing the KTW62 [similar
to 6KT] by the 6BY7 were remarkable. It must be remembered that the NMarconi B28%
is a pretty good receiver as it stands*, and this simple modification makes it
virtually unbeatahle¥*,

Tests on the 6BY7

The following tests were performed on good equipment, and the results can be
relied upon as being accurate within the nominal tolerances for experimental work.
The tests were conducted under conditions of a 40% modulated 400 c/s a.m. input,
fed to the receiver on a matched 75Q line. The output was measured using a calib-
rated VU meter connected to a 600 ohn

: ; : = Sensitivity
point in the audio ocutput. See Fig. 1. [uV for 10db sig/noise]
Owing to the limited range of the signal

generator, measurements at frequencies below 3 Rx\

10Mc were not possible. Althbough it is at “xHKTanei

the higher frequencies that interest in signal 2

to noise ratios lies, both the shape of the. \\Mx__ﬁ,ﬁ’.#*“'#
graph and the performance of the receiver 1
indicate that the sensitivity is improved at ‘““m-uéjiyji_____,ﬂﬂﬂ,,
lower frequencies too. ' Ot—

10 20 30Mc /s

The sensitivities all correspond to a sig- Frequency Fig. 1

nal to noise ratio of 10db. The low results at
llMc are due to the band arrangement of this particular receiver. Note that these
input voltages are on a 75Q line, and when referred to the more usual 600 or 10008,
these figures for the 6BY7 reduce to the order of 0.2pV. Even under good conditions,
the background noise on a high impedance aerial is higher than this.

And all this for the change of one valve.

¥Uhen Rod sits down and starts talking about his Receiver, a gleam comes into his
eye, he spreads out the entire wiring diagram [ahuut two feet lung] which he just
happens to have brought with him, and promptly launches into a description of its
glories. I sit here staring mutely at the good olde BC348-P [Modified] on my desk,
and ponder the meaning of life. Never mind, I'll have my pound of flesh: we can

" expect lots of articles from Rod describing the various technical attributes of his
Marvel, so that you can all build them into your own establishments ! -- Ed.
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However, one comment: In the case of a receiver with only one r.f. stage, red-
uction of noise of the first valve may be of little value if the converter noise is
high - as is frequently the case. The reduction of mixer noise is a far more diffic-
ult problem, although not impossible. It is most easily done by using a simple triode
mixer such as the long-tail pair found on P.12 of the May 1968 issue of Amateur
Radio, or P.24 of Technical Topics [Ref.1]*, It must be noted, however, that this
predisposes the mixer to easier overloading from input signals, than if the more
remote characteristics of a pentode or pentagrid valve were employed. Thereby hangs
a long tale, .about which RLG is certain to enlighten you as follows:

Miixer Nonlinearity.
Thank you, RAJR, I am honoured, particularly as much of this was possible only
after long discussions with you; I am merely the mouthpiece.

I have been doing a lot of reading on this subject, and I am impressed by the
speed with which the design of front-end stages of receivers is progressing. It can
be followed easily and to excellent advantage in the series of articles by Pat Hauwker
every month as "Technical Topics' in Radio Communication [formerly RSGB Bulletin].
Indeed, through an oversight, the RSGB delayed sending this year's worth of that
worthy magazine until relatively recently, when they all arrived at once. I have been
reviewing them avidly, with a good case of conceptual indigestion as a reward. Con-
sequently, some of this Report on Receivers will have to wait until I have assimil-
ated the new information, and added it to the pages of jumbled notes already taken on
the subject.

At this point, however, it appears that the main problem is that of linearity in
mixers, and that this may well be on the way to being solved by doing the obvious:
mixing linearly. But this seems to involve some rather esoteric devices: beam-
deflection valves, parametric amplifiers, or hot-carrier diodes. It would appear that
the good old De Forest Valve did not last after all [EEE, P.68]. For this important
matter of linearity, transistors are generally hopeless unless used with ample
inverse feedback, although FETs seem to be somewhat better in this regard.

Linearity vs Noise

Uhy worry about linearity? The ordinary valve mixers tend to be shockingly
noisy, due to this and that.[Reference 4]. Reference to the Chart on P.&1 last month
illustrates this: the 6BA7 which is such a popular favourite is worse as a mixer
than the bad-old €K7 as an r.7., and that is pretty bad; the commercially popular
6BE6 is even worse. No other pentodes [not even the 6BY7] are much better, and the
rest of the chart is full of triodes, e%cept for the 7360 beam-deflection valve
about which more will be said later.

Triodes, however, even so-called variable-mu types have a relatively lou dynamic
signal range. That means that when too large a signal is fed to the signal grid, it
tends to drive it into the nonlinear part of the grid characteristic much worse than
in the operation of remote cut-off types [Fig. 2, 4]. The result is cross-modulation,
intermodulation, and desensitisation, all of which are bad. They have the same effect
as a badly overmodulated signal, but in this instance the fault lies not at the
transmitter but at the receiver. Before you say nasty things on the air, turn douwn
your r.f. gain or reduce the antenna signal; if the ”nuermndulatinn"disappears, it
was your fault, not his. This cross-modulation obviously increases the difficulty of
reading weak signals in the presence of nearby strong ones.

The Reason for Cross-filadulation
The more observant will enquire at this point: how can that be? A mixer must be

*Note that this circuit couples the oscillator via a cathode follower to the cathode
of the mixer. When the coupling occurs capacitatively tao the grid [Ref. 3], an r.f.
stage is needed to prevent oscillator radiation to the antenna -- which is a differ-
ent matter entirely. Modern circuitry avoids this nuisance.
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nonlinear to mix at all. This is true, but the nonlinearity is a special kind which

is introduced purposely as a consequence of the combined effort of the control and

oscillator grids,
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Fig. 4: Interfering signal at
control grid [May be as
much as 30V ]

The control grid function itself, must be as linear as possible. It is possible
to consider a mixer to be made of a linear amplifier and a purposely nonlinear mod-
ulator, as shown at Fig. 3a. The important point here is the fact that the amplifier
function of the mixer must be as linear as possible, so that the signal and inter-
fering frequencies are mixed independently with the oscillator, in thE modulator
never with each other. They may then be separated by the i.f. filters. The charac-
teristic of amplification in the amplifier-function of the mixer is shown in Fig. 3b
for a reasonable level of interference, with small signal input; the curvature of the
Ia/Ec characteristic has been Exagﬁerated purposely to make a point.

If, however, the interference [shown here as the low frequency component] is
very strunm$ the amplifier-function is nonlinear, as you would expect from extreme
excursions of the signal intoc the cutoff-region af the grid voltage [c.f. Fiq. 2]?

and
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and results in mixing of the signal and interference. This leade to the situation
shown in Fig. 3%c, where the desired signal has actually been amplitude modulated by
the interference. This results, as you know, in a great mess of sidebands; if a lkc
audio signal gives you 2kc of sidebands on a liic signal, imagine what you get when
the modulating signal is 900kc ! These sidebands cannot be separated by the i.f.
because they lie within the required bandwidth for the signal, no matter how narrow
the i.f. bandpass. This is what is meant by cross [nr inter—] modulation.

I have gone into these reasons for cross modulation, because they are usually
not well explained in the various texts, and I didn't understand it either very
much until Rod explained it in words of two syllables. His is the unusual talent of
being able to think like an ‘engineer or experimenter, and we may be thankful for it -
if we don't happen to have to be the one doing the correlating and typing.

Relationship between Cross-modulation and Noise.

If you make the mixer grid more positive, the grid [itself] becomes more non-
linear, and tendency toward modulation by an interfering signal becomes greater
[Fig.4j. For this reason multigrid valves are better than triodes as mixers, because
the screen allows you to run the grid closer to cutoff, particularly if the shape
and spacing of the grid are suitable. In a triode of ordinary construction, the grid
bias cannot be high enough to avoid the space-charge region by very much [Fig.Z,
Point YJ, so the range of voltages the grid will handle is relatively small before
running into grid-cathode nonlinearity [Figs. 2, 4].

Since triodes and sharp cut-off pentodes are less noisy than remote cut-off
pentodes, you can see right away where the conflict lies: the lower the noise factor
[E.N.R.] the higher the tendency toward cross-modulation [Fig. 5]. Furthermore, for
any valve, as the grid bias is decreased and as the grid characteristic [itself]
consequently becomes less linear, the valve noise decreases. This is the conflict,
with a vengeance. When you look at it in this way, an important reason for lower
noise in a triode is the fact that the grid must be operated farther from cutoff
than for a pentode in mixer service [Fig. 2].

What to do about it.
In practice, in conventional systems* two principal approaches are possible:

l] Use triodes for mixers, to obtain the high signal/hnise characteristics desired,
and use negligible or no r.f. gain in front of them [make it up in the i.f. or asven
a.f.]. Since it is desirable to use at least one r.f. stage, for reasons I shall
discuss, this could mean using low coupling between the stages, to reduce to a min-
imum practical the r.f, voltage fed to the mixer grid. But the problem is still not
really solved with very strong interfering signals unless the r,f. selectivity it-
self is greatly improved, and the problem becomes quite intense when the mixer is
the second one in a double conversion set, [Refs. 1, 2]. Antenna signal attenuators
are now becoming popular to reduce the cross modulation problem, but they are awk-
ward to use, and they reduce desired signal, and they introduce some noise of their
own .

E] Use sharp cut-off pentodes. These suffer from the same tendency to nonlinear grid
performance with strong signals, and in addition tend not to work as well at moder-
ately high frequencies [e.g. above 20Mc]. They do have an advantage that their con-
trol grid may be made semi-remate by putting a large resistor in the screen grid
circuit [Ref. 8, p.11]. The advantages of using triodes for low noise, or remote or
pentagrid valves for better linearity tend to squeeze out the sharp cutoff pentodes
for most modern designs.

3] Remote cutoff pentodes or multigrid mixer valves. I shall not discuss here the
special case of the multigrid converter employing oscillator and mixer in a single
valve. The performance of the latter is inferior, and should not be considered for
¥W1DX has suggested, with tongue in cheek, that one solution to the linearity
problem would be to use transmitting valves in linear Class A ! [Ref. 2]

o R
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serious communications design. The multigrid valves are considerably less subject
to cross-modulation problems, but are much noisier. The conventional way to handle
this is to feed a relatively large signal [e.g. lDuU] to the mixer grid, by virtue
of r.f. amplification, so that the signal level is appreciably higher than the noise
level. This is a brute force method, but it works. The trouble with this is that
as you provide more r,f. gain, the tendency increases to saturate the mixer grid by
strong interfering signals, and we are back where we started with triodes. For this
reason, a fully remote cut-off valve is more desirable than a "semi-remote' one even
though the latter may have lower noise. Note too, that some valves are noisier than
others, even when they all bear the same type number. Therefore it can be worth-
while to plug in a number in your circuit, to find the best one.

Limitations of R.F. Amplifiers

As you provide more r.f. gain, you alsoc increase the tendency toward noise con-
tributed by the r.f. amplifier itself: you have introduced noise in the stage which
you added to reduce the effect of noise in the mixer ! Ubviously this is the reason
for the search for the buw-noise r.f, valve which prompted Rod to start this article
in the first instance. Note, however, that it presupposes that the mixer is reason-
ably unnoisy to begin with, and that any additicnal r.f. amplification will not
necessarily increase the problem of mixer grid overload. If that extra r.f. amplif-
ication does cause overload, it must be reduced; the best way is to reduce inter-
stage coupling, but a somewhat meore flexible one is to control the r.f. gain by
cathode bias. On the other hand, when the gain is reduced by biasing, the noise
goes up. Therefore the r.f., stage should be operated at the maximum gain consistent
with avoiding overload. For this reason, the r.f. stage, at least the first one,
should not be controlled by the A.G.C. system. If it is so controlled, modify it,
even though it may mean tearing into your chromium plated darling [Ref. 1, 9a].

It should be noted that many of the consideraticns I have discussed for mixers
also apply to r.f., stages. Triodes are less noisy than pentodes, as shown by the
chart in last month's article, but are subject more easily to overload. In city
areas where amateurs or commercial stations may occur nearby, several volts of r,f,
can appear on the aerial, and cross modulation can cccur right in the first [and
certainly secund] r.f. stage. This is particularly nasty, because you have neglig-
ible r.f. selectivity to keep the offending signal out of the r.f. stage's control
grid, and the only proper cure is to use a more linear valve. That is why Rod chose
a 6BY7 [see chart, p. 61], rather than 6BZ6 or the otherwise excellent 6EHT.

Un the other hand, one sees triodas used successfully as r.f, stages, partic-
ularly in the cascode configuration. This is necessitated by noise considerations at
VHF, where noise becomes more important than linearity, and where high power trans-
mitters are not as frequently employed as at the lower freguencies. It is possible
to use triodes at lower [e.q. ordinary H.F. ] frequencies, if you are willing to
bother with antenna signal attenuation to reduce cross-modulation if necessary, but
a good pentode is a lot easier. In addition, there is little point in raising sens-
itivity to a point where it is appreciably better than the noise resulting from the
antenna or from atmospherics [see Ref. 5]. Furthermore, the control of gain in a
triode worsens the linearity problem: when bias is increased, the region available
for signal is reduced most uncomfortably; see Fig. 2, the curve for sharp cut-off.
Even with specially designed triodes with somewhat variable mu grids, the situation
is still not as good as with a good pentode. Below 30Mc or so, there seems little
point in using triodes. Furthermore, and this is important, if you just plug a triode
r.f. stage into an already existing circuit, the much lower impedance will load the
r.f. coils excessively, recucing both gain and gelectivity. With a pentode, this
trouble is not encountered [if the circuit was designed for a pentode], and you
still have the advantage of low noise —- therefore net sensitivity will be higher
than with the triode.

If a triode needs to be used, a cascode is better than a long-tailed pair.

e R T,
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long-tail 1
A friend wrote that he used thgabiﬁéui%?%gum Amateur Radio, May 1968, p. 12, in an

r.f. stage, "with good results,' but this is less linear than a cascode, has a much
lower frequency capability, and introduces more noise and intermodulation when gain
is controlled by varying cathode bias.

Why R.F. Amplifiers??

Since an r.f. amplifier would appear to introduce more problems than it solves,
you might well ask: why bother with an r.f. amplifier at all? Why not use a low
noise mixer, with sufficient r.f. selectivity to reduce interference to acceptable
values? The answer is that this is a good idea, but not always practical with con-
ventional designs. With the systems with which most of us are stuck, the problem
is to reduce noise, consistent with acceptable linearity using conventional circuits.

This compromise is usually best achieved with the noisier mixer, with r.f,
stage[s] added.* This requires the best design of the r.f. system, to provide a
small but definite amount of gain [to produce about 10pV of mixer signal for 1lpVv
input], and also as much r.f. signal frequency selectivity as possible. Since the
latter requires tuned circuits, it can become awkward, and special lattice-filter
systems are better -- though rather complicated {HEF. 9h]. In my opinion, 'broad-
band' r.f. systems are to be avoided like plaque. Q-multipliers in the r.f. have
limited though definite usefulness, as we shall describe next month.

The main reasons for the r.f. stage[s] are, then, to provide some gain to the
mixer, and some selectivity. It is possible to cascade tuned circuits without a
valve between, but the Q with the valve is appreciably better. The r.f. amplifier
can also help to compensate for low gain in the antenna, particularly with poorly
matched antennas, inefficient coupling at the receiver, or miniature antennas. Since
these conditions will also tend to reduce radiated transmitter power, and since in-
door antennas will increase pickup of man-made interference, it is obviously better
to depend on a good antenna to provide signal, when possible, than an r.f. stage.

There is quite a lot more to this story, methods for reducing r.f. stage noise,
considerations of optimum bandwidth, new and better systems for mixing [Hnd is going
to try one of them and let us know], and these will be discussed in a future article
in this series -- after I get through moving. What a horrid task; a new warkshop
will have to be built, not to mention a proper Den to house EEB, but at least it
will be my own -- for the first time. Until then, I do earnestly suggest that you
take a searching look at as many as possible of the following good references:

Some References:

1] "Technical Topics" by J. Pat Hauker, *G3VA ‘[RSGB, 1965], p. 21+. [It is also

worthwhile to obtain or read any and all current articles on "Technical Topics " in

monthly issues of the RSGB Bulletin or Radio Communication ]

2] "some Thoughts on Home Receiver Design" by B. Goodman, W1DX, QST, May 1965, p.ll.
"Noise Considerations in Receiver Design'' by J.K. Boomer, WHVDC/8,May 1965, p.24.

3] Radio Handbook, by W.I. Orr, W6SAE, 17th Ed [or prior]: Radio Receiver Funda-
mentals, Not as good as RSGB for this sub ject, but good background.

4] Radio Data Reference Book, G.R. Jessop, G3TRP [RSGB, 1967]. A tremendously useful
book for practically everything else too, full of charts, graphs, and nomograms
on a wide variety of relationships of interest to the experimenter. From RSGB, or
Melbourne bookshops at an inflated price.

*¥This will generally mean using a multigrid, or at least pentode mixer for the ord-
inary H.F. frequencies, but if you live in an area well away from strong interfer-
ing signals [where is that?] -- amateur or commercial, by all means use a triode
mixer, as discussed by Rod at the beginning of this article. If that yields cross-
modulation, reduce r.f. gain, preferably by looser coupling between the coils of

the r.f. transformers, or by antenna attenuators; some control can be effected by
the usual resistor in the cathode of the r,f., but this introduces noise -- and that
is what you are trying to avoid.
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5} RSGB Amateur Radio Handbook, 3rd Edition, p. 79+, and especially Chapter 15:
Noise. Either the British are ahead of the Americans on this subject, or they are
more vocal. If you are unfortunate enough not to have obtained this book, the 4th
Fdition is scheduled to appear in a few months: watch for announcements in Radio
Communication. See your local Division of WIA or NZART.

"ARRL Radio Amateur Handbook. Chapter on Receivers: "Improving Receiver Sensit-
ivity'. Several good and practical points, though weak on theory.
Radiotron Designer's Handbook, 4th [and last, alas] Edition, by F.lLangford-Smith
[RcA, 1953]. Ch. 2: Valve Characteristics; Ch. 9: Tuned Circuits; Ch. 23: RF
Amplifiers; and Ch. 25: Freguency Conversion and Tracking. The worth of this
basic text is shown by the fact that now, 15 years later, it is still a fundam-
ental and remarkably current reference. Well anc simply written too, with numer-
ous charts and graphs, yet equations to satisfy the fastidious.
Receivers, by Jim Kyle, K5JKX [Tjg probably about 1962}. Quite good, with numer-
ous useful circuits, but the section on front Ends is outdated, and should be
read in conjunction with this article [EEB].

9a| '"Strong-Signal Interference' by E.H. Conklin, KEKA, 73, Dec. 1967, p.22.

9b] 'Front-End Receiver Filters" by E.H. Conklin, K6KA, GST, Aug. 1967, p.15.

10| B28 Receiver Handbook: BR 1430 [Rdmiralty]. C.f. RSGB Bulletin, June 1966, p.3dT1

IMPORTANT ANNOUNCEMENT

We have just received word that subscribers to Ham Radia in UK/ZL have not rec-
eived their March [No.l] issue for the good reason that they ran out of them. A
reprinting will be made toward the end of this year, and subscribers will receive
their copy. The publishers regret the delay, but this is all they can do.

For our own part, we are gnashing teeth because a package containing several
copies of that issue was posted from America four months ago, and is still enroute.
Isn't that sweet? Good old PMG, Good old U.S.G.P.C.

LETTER -~  Good News !

The Australian EEB is very much appreciated here. I like the practical app-
roach to the various subjects that you cover., We are overwhelmed with theory these
days. A comment in reply to one of your comments [EEE9 April 1968, p.39]: The
Fourth Edition of our [R.5.G.B.] Handbook. It is to be known as The Radio Communic-
ation Handbook, and will be available in October next. It has been completely re-
written. The new Edition will consist of 832 pages compared with 560 of the Third
Edition. It will, of course, be a hardbdck. The Price...?, not yet determined, but
as low as we can economically manage.

Hope that by now you will have seen the new edition of the Amateur Radio Cir-
cuits Book, again completely revised with many additions. We make no extra charge
for the inverted block, but did the printers suffer:

A new one, Amateur Radio Technigues, will be available in some 8 to 10 weeks,
This is the old Technical Topics, now expanded to 160 pages. Page proofs on my desk
at this time. Another new one, available in October: the VHF /UHF [flanual. About 250
pages, selling at about 25/—9 we hope. That is about the story on our publications.
Thought you might like to know, as we usually get many orders from VK and ZL...

R.F. Stevens, G2BVN, Romford, Essex.
[[I haven't seen such a lovely packet of good news in a long time. In this devalued
breathalysed world, it is a pleasure to see a gang such as R.5.G.B. churning out so
much stuff of high quality, eminent usefulness, and reasonable price. The publicat-
ions mentioned here are four of the best in the world. I don't have the time to
stock them for our readers any more, but I earnestly encourage you to order them
for yourselves; prices will be listed in Radio Communication, when apprnpriate.-Ed.]]

[[The Circuits Book has just arrived. Review of it next munth}]
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EDITORIAL - RLG

After all the gab of previous issues I vowed I would shut up for awhile, but
here I am. Aside from the fact that we are in the middle of moving house, and that
things are incredibly more frantic than usual, and if the August issue doesn't
appear you'll know that the Manuscripts probably got into the pile of my junk which
the YF has been trying to throw out for years -- aside from all that, I have had
some contacts recently with some experimenters who have given me food for thought.
These were experimenters at various stages of proficiency, but many had one thing
in common: they preferred to potter about in the workshop rather than waste a lot
of time at books.

I am afraid that this subject intrudes into the one mentioned in my June
'Letter to the ARRL" [I wonder whether they'll print it?], although in a different
vein. Amateurs and experimenters generally, not only do not read enough good mater-
ial about the outside world, they don't even read enough about their own hobby.
This is lamentable.

My friends have been needling me gently for several years that I am the chap
who does a lot of talking, and that's about all. Although time has been pressing,

I have to admit that this is true, but with gualifications. I first became enam-
oured with practical theory when I had to study some of it to build some stuff for
research in my proper work [binphysicsj. I built it, and to my amazement, it worked
first-go. It was the first time in my life that had ever happened. When I was a
teen-ager, nothing ever worked at all, and I look back with wonder at the dedicat-
ion which could survive such catastrophes.

When I became interested in the EEB my reading increased considerably, and so
did the success of ventures [D:casiunaii}] into the workshop; it seemed to be a
good {thuugh unexpected] investment. It even worked with some knotty problems invol-
ving a Pulse-Width Modulated amplifier, though I have to admit that I had teo pick
Rod Reynolds' engineering brains for that, I might add at this point that the only
reason that amplifier is still lying on the bench is the one of time to get back to
it, and I take this opportunity [again] to apologise to the bloke involved. Things
were getting better recently because of the Secretary for EEB and the diminishing
stock of A.E., when this darn moving nappened. But I digress.

The types of non-readers I have met so far seem to fall into these categories:
l] The young enthusiasts who would greatly prefer to pick my brains on Saturday
mornings, than to read material 1 thrust into their hands.

E] The avid experimenters of all ages who simply don't have time for the books; it
1s so thrilling to be in the workshop [and so secure?].

5} The dedicated experimenters who have read a bit, and have gone off half-cocked,
to do a good but difficult job of it,

&] The commercial "amateurs'" who couldn't be bothered.

Now, some of this problem arises from the apparent complexity of electronics.
I am not an engineer, and 1 can appreciate that, but at the same time I think that
there is quite a lot of commonsense approach which can be used by anyone. The rel-
uctance to learn even this technique is the quality which seems to me least admir-
able. Commonsense, Grandmas Tests, types of presentations have been made in virt-
ually every publication, including EEB of course, and are now available [as they
were not when I had to start out] from a wide variety of commercial publications,
notably by the large semiconductor manufacturers. I have referred, and shall refer
to them frequently in these pages.

Some peaple plead lack of time. Nonsense, you know perfectly well that we all
find time for things we really want to do, even I; its just that there are so many
things I want to do! But the truth of my statement is illustrated by the fact that
you are reading this now, even though my wife is muttering darkly about all the
" junk " which has to be crated up. You know, that reminds me, the other day I was
passing by a surplus electronics place and admired the junk in the shop when it
came to me with a shock that I had more stuff than they did. If I don't get out
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there and start using it, I might as well give it away -- but first there is a rem-
arkable book I have to read.... [It is the 'Silicaon Power Circuits Manual' by RCA .

Some people plead they are too old to learn new tricks. Nonsense. I have one
friend, a retired chap, who has recently passed his examinations for the Youth Radio
electronics course. Another friend, well into retirement, started to paint pictures
five years ago, and is now exhibiting them with some success; he is too poor to buy
proper cil paints, so he uses ordinary house enamel, with the result that he has dev-
eloped a new technique, and turns out remarkable paintings.

Some people are satisfied with their accomplishments, and see no great need to
guild the lily. This is the most difficult argument to meet, because it is true, in
one degree or ancther. But the simple fact still remains: when it is relevant, an
hour spent on the right literature can save you three in the workshop. How many
hours have I spent substituting resistors and condensers to obtain a workable circuit,
when a few minutes with ohm's law would have at least got me within the right order
of magnitude. It was transistors which taught me this; it is a lot easier to design
with them than with valves -- in my opinion.

Perhaps I am not being entirely fair. A great mound of technical books of all
types have found their way from my office into the libraries of experimenters all
over Australia. Good, but lets not stop there. First, don't let them sit on your
shelves to be admired, use them. Secondly, don't stop searching for good books just
because I won't be selling them. You can find good books in libraries, from the
W.I.A., and from overseas at reasocnable prices. The latter are available from the
sources discussed in last September's EEB. You will find reference to the suitable
books in EEB articles, but a basic library might involve the U.S. Government public-
ations and the basic texts provided by RCA, GE, Philips and fullard, and the others.
And of course I should say that virtually anything published by the Radio Society of
Great Britain is worth owning, and reading. The 1968 ARRL HDBK is said to be betteguéian

There you are. Lets have our own individual incentive programme. It isn‘tusnnuéh
to learn how various bits of equipment can be stuck together. You must learn the
elementary methods by which they can be designed, using the simplest relationships.
If you don't find a circuit which does just what you want, start with a reasonable
prototype, and work out the details yourself. Then go into the workshop and get it
to work to optimum performance.

Then write to the EEB and tell us what you did, and the results, I am not
against practical circuits; I enjoy publishing them. Merely that you will save your-
self a lot of trouble if ycu build from a knowledge of the subject rather than in
cookbook fashion. And if you have some usefud thoughts on commonsense design, by all
means let us know, preferably organised into a logical order. lWle receive many fascin-
ating letters, but I must do too much work to extract publishable material from them.
Why not write the letter, then pause a day or two, and rewrite it again with the
thoughts better organised? It will clarify your own thoughts [and practi:a], and
.make my Jjob easier.

Correction, Etc.

. On P:43 of EEB @ few months ago, we referred to the transistorised 80M phase-
shlft exciter [55B] which appeared in the February CO. Readers interested in that
EthEFt should note a correction to the phase-shift portion of that [CQ] circuit,
described on p. 10 of the May 1968 issue of CQ. Even simpler one in N.Z. "SPECTRUM" of

Pecunia vincit omnia [ "SSB is ruining the Bands " ] ﬁih?re”ay 1968, by ZLITBL.

The commercialisation of ' amateur' radio in America gallops on. One reads tech-
nical articles and comments about the various and clever aethuds for modifying such--
and-such gear to achieve Results without Ruining the Resale Value, or [murse] the
"possibility of disturbing a circuit function'. This kind of thinking is well ref-
lected in an article in the abovementioned CQ, on the use and abuse of an otherwise
excellent surplus audio filter, The circuits presented are innocuous enough: an
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oscillator type CW Monitor [though the diode-switched type is better], and a speech
compressor. But the thing that caught my eye was the comment that commercial trans-
ceivers are difficult to use with audio-selectivity devices, because of what amounts
to cross-modulation, worsened by the a.g.c. action. Now this is a terrible problem
for transceiver-owners who don't want to reduce the resale value of their Equipment.
Not only are they unable to improve the R.F. Selectivity or put a better valve in

the receiver mixer, but they are not even allowed to disable the a.g.c. system! [See EEB

Receiver articles j.
God help us if Hustralian/ﬂew Zealand technical levels ever sink to that lsvel.
And then there is the serious

suggestion by a reader of some

importance, [CQ,May p.8] that the OMETIMES one wonders i the time will come when we

U.5. Government ban all radio shall have almost completely ** non-technical ** amateur
EqUimeHt which did not meet its radio; when 1’.".el hobby will be pursued solely for the very
. Ll . real attractions in operating rather than for any interest in
rigorous specifications. It works developing the  black boxes ™ that make it all possible.
on Citizens Band, you see [SEE This supposes always that the powers-that-be will continue
AGAIN: EEB last month De 64:[ . Can lo make available frcqytnciﬁ for this purpose.
| — y ’ . As one who came into the game. as a schooibuy in the
you imagine anything more ludicrous ‘thirties, largely as a would-be * operator ©* but yet with
than federal control of equipment some vague, though decidedly non-professional, interest in

the technigues of radio communication, I for one regret

whose operators are too Stupld to that the trend still scems 10 be strongly against the old-time

build [or even buy ] competently? belief that the amateur should at least have a reasonable
I'm not particularly picking on CQ. :&:uwkedgﬁ of. and interest in, the gear he uses—or would
ey ike to use,

As I demonstrated elsemhere, it has Yet the signs from across the Atlantic--where the sheer
some excellent features, as do the weight of numbers inevitably determines the broad outline
other ma gazines [althuu gh even QST ol the hubhj'_---amhr[l_ul prumisi]nrg:.’ Dng nutes that Evelthme
B % - : o amateur radie publications which a few seasons back were
Joins the _ r-'l'-:’b with an article in making strung claims to be concerned only with technical
May on building R.F. Attenuators so features now seem to fill many of their pages with transient
that power from an SS5B Exciter can . happeninf;s " and the percentage of technical material
be dissipated when it is too great pMmE ALl :

P ; S 9 ; It is necessary to keep a balance in these matiers but since
to feed a given converter! ] , but it & market research operation on behalf of ARRL a few vears
reflects also the 'State of the Art! huu]-.'_ seemed to reveal thHI imelrcﬁl in technical matters was
p i r— d 5 ialisti waning, the weights have increasingly come down on the non-
1h a decadent and materialistic soC- technical side of the fulcrum. One can no longer be certain
iety. Is that the society that Aust- that forward looking views on communication techniques
ralia wants so much to copy ? can he found regularly in the journals reaching the vast

: . . maiority of all amateurs,

Lest you believe that this is It will surely be a loss to the hobby if the one-time half-
all merely one more tirade from Re- humourous label of ™ plug-in 2ppliance vperators ™ should
actinnary 0ld UKTRG, cast yoUr eyes came 1o be revived in all seriousness,

H Y
to the right on to the piece extract- .

ed from "Technical Topics'" in Radio

Communication, May 1968, p.298; Pat

Hawker, G3VA has demonstrated enormous good sense and technical competence in this
monthly feature, and his words are well worth pondering, as usual.

In fairness to the land beyond the seas, I must note that the ARRL was largely instru-
mental in the recent upgrading of amateur licences, and that their recent editorials have
been examining the question of technological competence generally. My "Letter" in the Jurne
EEB was a consequence of this. Although the ARRL has been embroiled in politics, the fact
remains that they are still the single major voice of amateur radio in America, there-
fore of the world. If they are making an effort, can we expect more?

Perhaps we can: For example, the June Q5T introduces semiconductor electronics to
beginners with a receiver using an FET -- and an Integrated Circuit. What a way to introe
duce electronics: to replace a simple a.f. amplifier by & prefabricated Thing with 12
leads. Other portions of the magazine describe various modifications of commercial "ama-
teur" equipment, and a long review of a Jap transceiver [alsa on the way to UK]. To be
sure, ARRL redeem themselves [for non-beginners | with several fine articles, but the trend
pointed out by G3VA is there, and all responsible journals ought to fight it......




: EEB July 1968 P.81
please tell advertisers
you saw it in the EEB! HD\/E HT’S|HB

Personal advertisements free if less than five lines. Commercial advertisements 5¢/
line, $1.50 half page, $2.00 full page; can be spread over several issues. lWlle reserve
the right to edit copy as appropriate., We assume no responsibility for merchandise
bought or sold throuch advertisements,

POLYESTER and ELECTROLYTIC CAPACITORS

We have recently been appointed official Australian agents for 'Mercury' brand poly-
ester and electrolytic capacitors. The capacitors are of English make and of highest
quality. Because of their price, they are ideal for the experimenters and servicemen.
Polyester, 100WY, radial leads: [all in pf]

Tc each Tc _each 0.020: 9c 0.050: 1llc
0.0010 0.0047 10c each 0.068: 13c
0.0015 0.0050 0.022 0.080: 1l4c
0.0020 0,0068 0.030 0,10 : 15c
0.0030 0.010 0.033 0.15 : 19c
0,0033 0,015 0,040 0.22 : 23c
0.0040 0.047

Electrolytic, 10V, radial leads.
SufF: 10c; 10pF: 10c; 25uF: 12c; 30iF: l4c; 50uF: 16c; 100pF: 17c; 200uF: 20c.

PLEASE NOTE - Capacitor pack. We will supply 3 capacitors of all the values listed
above [23 polyester and 7 Electroiytics] totalling 90 capacitors at special EEB price
of $8.85 incl. of postage. e pride ourselves in the prompt service we provide,

= — e — S — e — — - R R e

WANTED TO BUY: About four years ago 'Ham Radio Suppliers' were selling new 'EIMAC'
4-250R Valves at $10 each., I require one of these urgently, and will pay that price +
freight if anyone has one of them doing nothing. Please contact:-

—--.-q--.-_--.——.-—-_—.-—_._—.._-_———.-—-.__a_—_-.-.—.__.-.-u__-——.-—-—.—n

NEW 0C44, OCT2, DCYITL, Power Types:  FET:2N4360=80c 0A5, UJT: 2N2160
0C45, 0Cg4, 2N370, 2N1T76: $1.00 BC108, BC109, DA10, = $1.20
0C71; ACl128, 2N371, 2N301l: $1.20 BF115, AC127, OASL,

60c ea, or 0A210: AF1116, 0C23, 0C28,  BN36, 2N38:  OA85, POST AND PACK

4 for $2. T5c ea. AF1117, 0C29, OC35: 60c ea. 0A9l, = 15c each
’ 031, $#1.50 ea., 0A95: order. No S.A.
OA211: ® 30c ea. Sales,
90c ea.

RESISTOR PRICES

RESISTORS new, top grade, 1/2U - 5% tolerance, any value between 10 ohms and 1 Meg,
any amount. Price: 5c each or $4.00 per 100.

RESISTORS new, top grade, 1/4ii- 5% tolerance, any value between 10 ohms and 1 Meg,
any amount. Price: 4c each or $3.00 per 100.

Resistor Packs: We will supply 3 resistors of each value between 10 ohms and 1Meg
totalling 171 resistors. 1/2W pack: $6.00. 1/4m pack #4.95. Post free,

KITSETS AUST - BOX 176 P.0O. DEE WHY, N.S.WU. 2099

‘———'-—'-"-r-—==—:=—-==:===:=====:=:==22=====:=2

ADDRESSOGRAPH PLATES for sale, $20 per 1000, plus nominal freight. These plates
contain the metal tabs and cardboard cards already inserted; they can be used rep-
eatedly, and are therefore worth about $70 per 1000. P.0O., Box 177, Sandy Bay 7005.
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out a couple of copies of "Technical Topics'" at $11 post 'free'for receiver enthusiasts]

SALE: Valves, those antigque devices that work fine, no problems, no PIV, just lovely
performance. All used and ex-professional equipment, where they were replaced on a
routine basis, not necessarily due to failure. Offered at a fraction of original cost:

6064 Special industrial 7 pin miniature, pentode, high quality 6AM6. Resembles 6AU6,
but about twice the mutual conductance, and one fourth the grid plate capacity, i.e.
0.009pF. Excellent for r.f. and audio. May be triode connected. 4 for $1, 10 for §2.

EF55: R.f. pentode on loctal base. 10 for $2.00.

KT66: Still possibly the best audioc power tetrode, they began where the 6L6G left
off; a pair can give up to 50 watts. Excellent for HiFi, Nodulators. 4/$1, 10/%2.

EBOCC: Special quality double triode for a.f. and d.c. amplifier service. Features
10,000 hours min life test. Special shock-resistant construction, interface <20Q and
gold pins, 9 pin noval. Identical electrically to the 6085, a twin triode a.f. and
Class A Power Amplifier, Similg%lngéﬁfically to the 6N7: a single valve as Class
B triodes gives about 10U output to 10Keplaté/plate. As a Class A single triode with
250V on anode, Gm = 2.9mA/V, u = 32, Po = 280mll. As RC Amp, 4COV supply V.G. = 24,
excellent for driver. Similar electrically to 6K4 or 6BF6. Four for $2.00.

POST 'FREE' FROM D.J. BEOFORD, 59 Centragl Ave, Moonah, Tasmania 7T009.
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SUBSCRIPTIONS TO R.A. Walton, 115 Wilmot St.!R.A.J. Reynolds, Secretary: B, Tweedie. Art
Huonville, Tas., 7109. Uncrossed P.0.'s pre-'lork: I. Eadie. Assembly: V. Nichels. Subs:
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INPROVING RECEIVER FRONT-END PERFORMANCE -- Staff
Part III: Q-Multipliers: Some Improvements and Limitations.

We thought we were finished with this subject, but the current literature brings
to our attention two notes of interest, one of which we shall discuss a bit in
application to a point which was raised in Part II of this EEB series last month.

In Radio Communication [RSGB Bulletin] for February 1968, G3VA mentions an i.f.
Q-multiplier in "Technical Topics" [p.104 |, which uses three transistors, and has a
separate switch for peak or null functions; this is probably the best of the trans-
istorised i.f. Q-multipliers, and although it appeared originally in the August 1967
Radio-Electronics to which we referred on P.51 of the May EEB, we mention its repro-
duction in "TT" for those of you who do not necessarily have access to "R-E'. (ote
that the circuit in the February 1968 "TT" is a corrected version of the one in
"TT" of September 1967 {[GEUH said "September 1947, but that seems hardly likely,
don't you think?]]

The other item is also from "TT", for March 1968, p.172. It concerns the T.f.
Q-multiplier, valve version, to which we referred on p. 63 of the June EEB, see also
Ref. 2 in last month's EEB. ON4CC describes how he used a 6BA7 as mixer® with an
refe Q-multiplier, but in addition to the usual nuisance of separate adjustment of
the Q-mult, any adjustment to the antenna’circuit {atennuatnr, tuning unit, or broad-
band converters] interacted alarmingly with the Q-mult, making the whole mess impos-
sible to adjust without the exercise of prohibitive quantities of patience. This

was solved nicely by adding a grounded-grid isolator, as shown in Fig. 1. below.

Fige 4 :L .
12AT7 , . :
e . ‘ ]
Ant 0.05 e = 6BAT
and <— 1f"t Mixer *
tuner 5pF
RF %
6209" R 1K 100K 470k AN > muting
_IHVWA——AAN—AA : I

— W —

* See also July EEB, P. 72. The 6BAT is a very noisy mixer valve.




P.84 EEB August 1968 [Imprauing Receiver Front-End Performance |

The valve is 12AT7, and you will note from June EEB p. 6l that this type is well
down on the list for noise. The first half of the valve is the isolating amp, and
the second half the feedback amp. The circuit could certainly be used with an r.f.
stage instead of the mixer shown, as long as the coupling condenser is kept down to
about 5pF. 0Or it could even be used to feed directly into the antenna terminals of
the receiver by using an additional small coupling coil wound on the torroid. It
would use the minimum number of turns which would give adeguate signal strength
[compare with some standard signal].

In the circuit shown, the coil is wound on a dust iron torroid core; the prim=-
ary is 6 turns, and the secondary to resonzte C. R is chosen so that the 1K regen-
eration control covers the critical region or feedback; as regeneration is increased,
so is selectivity, but of course the stage must not be allowed to break into
oscillation.

" Now the regeneration control needs practically no adjustment during operation,
and the setting of the 50pF tuning control [[C]] is so critical that it requires a
vernier control." "The signal gain is amazing..." '

.This is a fipe idea, and if you are willing to tune the extra control it will
help toc give you a lot of selectivity where you need it most: up front, particularly
above 10Mc. It will certainly reduce cross-modulation interference by adjacent
strong signals, though it will not increase the overall selectivity of the receiver
greatly if the i.f. system is adequate. If the i.f. is single conversion, one i.f.
at 455Kc, overall selectivity will be increased somewhat. The zbove comment about
"' amazing" signal gain, however, was undoubtedly caused by the need for more r.f.
gain, and perhaps better matching in ON4CC's system. For a receiver of nominal
sensitivity, the principal advantage of the r,f. Q-multiplier will be that of
improved isolation from adjacent-channel interference. This follows directly from
our discussion of receiver noise factors [the series on "Improving Receiver RF and
Mixer Performance'|: If you have achisved a good signal/ﬁnise ratio by suitable
choice of r.f. and mixer valves and operating conditions, you won't increase sensit-
ivity by adding another stage or by adding regeneration. You will reduce it, because
both processes add noise, particularly regeneration. You will see this in practice
as you use the r.f. Q-multiplier: as you.increase the regeneration to re ject a cross-
modulating signal, you will find it progressively more difficult to copy a very weak
desired signal. Obviously the optimum results will depend on judicious juggling of
tuning, r.f. gain, [which ought tn be quite separate from i.f. and a.f. gain|, re-
generation, selectivity [i.F. and/br a.F.], and luck. That's what makes receiving
a skill, and enjoyable. Note that a passive filter is better than an active filter
for the same overall result.

If your system does not have optimum sensitivity, you may well find an improve-
ment with the circuit of Fig 1, or similar. UWe should, however, like to correct a
persistent error which has crept into the
literature onthis subject, and which has
been repeated several times by G3VA: An
r.f. Q-multiplier will improve selectivity
of a resanant circuit for a reasonable
iﬁg{/fA range, say 50kc. It will NOT "overcome.

image response! problems in a receiver with

l{f/’ah inadequate image selectivity., Examination

Fige 2

of Fig. 2 shows why. Curve "A" represents
the nominal amplitude response of the r.f.
N tuned circuit, assuming (=100, and fo =
P S 1000 ke. Curve "B'" represents the higher
; - "selectivity characteristics from a Q-mult-
~100 KC -10Ke £ SIOKC +ioorc iplier introducing positive r.f. feedback.
It improves the selectivity considerably
for, say 20kc, but beyond that point it
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approaches the ordinary selectivity curve. At 10,000ke, selectivity would be ten
times poorer ! [See Ref. 1]

It is well knoun [e.g. Refs 3 - 7 last month's EEB]| that the image frequency of
a desired signal represents the frequency of an interfering signal removed by twice
the i,f. frequency. Thus, if the signal frequency, fy, is 1000ke, and the i.f. is
455 ke, a receiver with poor image discrimination will pick up appreciable signal at
1000 + 2 x 455 = 1910kc, or at 1000 - 2 x 455 = 90kc. Now, if curve "A' of Fig. 2
cannot discriminate sufficiently against a signal 910kc away, it is obvious that
curve "B" will not do significantly better.

Therefore, although a single r.f. Q-multiplier will improve adjacent freguency
selectivity considerably, it will have negligible effect on image response. The
r.f., tuned circuits cannot, in general, be depended upon to provide sufficient sel-
ectivity for high frequencies unless there are more than three of them [E.g. more
than two r.f. stages] or unless the i.f. frequency is higher than 1000kc. At VHF
the i.f. frequency must be proporticnately higher. This subject is discussed briefly
but well in Ref. 7, and in the Handbooks. See -+ FournoTe fn Addendum V

INCENTIVE COMFUSION

Aside from the philosophical implications of the new American frequency alloc-
ations, people in this part of the world will be interested in the actual details
and some consequences, for the obvious relevance they have for operation and DX. e
take, therefore, the opportunity to reprint two useful pieces which have appeared
in the recent literature:

FCC Release on Freguencies *

On 16 April 1968 the American FCC released a correction of the 29 August 1967
announcement of frequencies reserved for holders of Advanced and Extra Class licences.

Extra Class [>22/11/68]: 3500-3525 ke 3800-3825, 7000-7025, 14000-14025, 21000~
21025, 21250-21275,

Extra Class [>22/11/69]: 3500-3550, 3800-3825, 7000-7050, 14000-14050, 21000-21050
21250-21275.

Extra and Advanced Class [>22/11/68]: 3825-3850, 7200-7225, 14200-14235, 21275-21300,
50, 000-50, 100.

Extra and Advanced Class [>22/11/69]: 3825-3900, 7200-7250, 14200-14275, 21275-21350,
50,000-50, 250,

De-centive Planning? -- by G.H, Goldstone, WBMGQ **

From what we observe, the nets which pperate below 3900kc are changing frequency
to spots in the 3904-3966 range. The existing nets -~ those which have always oper-
ated in that range are running into more QRM than ever before; nets are piled on
nets ! It looks as though the upper half of 75 will become a Eeneral/ﬁnnditiunal
ghetto. The other side of the coin will be an area between 3800 and 3900kc which is
bound to attract those hams seriously interested in a QSO0.

. By "O50" we mean continuous radio communication between two amateur radio
stations, which is NOT carried. on through the intercession of a master of ceremonies,
sometimes,called "Net Control Station'. Then, we predict, a real incentive will
become apparent to those who at this moment prefer to step back into ;EEMEEEELJE?thED

R ] e P N e B,

than take a step up the ladder. S;:T- T Tune Ham Radio <o Cc:ﬂl.rf\*T-.‘-'rc'l
o o 2N /

* From Collector and Emitter, May 19687% wses +he e 3"“1‘?5.3” <) +_?+__ -—r-f 3

- MOS FET 5. Claims noise, Sensiviviry

¥¥* From Auto-Call, May 1968, P.9 in part.g and Freedom From cyross modolgren
e et it ¢ -é‘uau‘rrxiar'y Wi Vﬂluﬁﬁ,?
T EESEEIERSS ; \/e Yy iﬂ-rér?:;“r-?‘ﬁg} bur “hew -{:a.vnurn‘dty?
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ADVERTISING

18M COMPUTER CIRCUIT BOARDS from The t/ireless Institute of Australia, Tasmanian
Division, P.0. Box 851J, G.P.0., Hobart, Tasmania T0O0l.

1] Ordinary HF/ﬁF/DD transistors [ft EHlEME] on IBM Circuit Boards, EDc/transistur,
$15 per hundred trancistors [in 100-lots ], all other components free: diodes, res-
istors, condensers, etc. Bulk users [orders over 300]: enquire c/- Secretary.

2] Special Boards containing four 1600Q 2W carbon resistors each, plus two PNP
transistors. With eight of these boards you can make a lovely 50Q 75W Dummy Load
[See EEBy March and April 1968], not to mention 16 nice transistors. 50c each for
these special Boards, 8 Boards for $3.50, while they last. Please emphasize in your
order that this particular order is for a given number of these special BOARDS. All
other boards [viz. Items 1 and 3, here] are sold by the number of transistors.

3] Special Boards containing a great wealth of computer diodes, racked on special
vertical sections of the Board. The diodes are the glass-encapsulated small-signal
fast response type, silicon or germanium, ideal for computer or logic work, rectif-
iers, etc. The germanium diodes handle relatively low current [e.g. 30mA ], but are
good to VHF. Particularly useful for logic-circuit enthusiasts. 3Dc/transistﬂr,
$25/ hundred transistors, diodes etc 'free'.

These boards are all aof high quality, and originally cost IBM a fortune. Many
people have used the boards or components with excellent results, some of which have
been published in the EEB; their use in the new Fairchild Circuit for a.f. output
will be described in a forthcoming issue, too.

The supply will not last indefinitely.

All shipments are post 'free', tax paid. Remittance preferably by Postal
Orders [but keep stubs in event of PMG Failure !]; if out-of-state cheque, please
add 5c for stamp duty. No choices of components other than as specified here.
Please note that choice of guantity is strictly by the number of transistors,
except for Item 2.

All work on this project is by volunteers, to acquire funds needed for new
Clubrooms, desperately needed. Please do not expect instant service. Your order
will be serviced as soon as possible. The usual Computer Board Motes are furnished
with every order, but no special technical correspondence can be answered. Try the
EEB [they may print your letter]. Thank you,

SALE: Valves, those antique devices that work fine, no problems, no PIV, just

lovely performance. All used and ex-professional equipment, where they were replaced
on a routine basis, not necessarily due to failure. Offered at a fraction of orig-
inal cost:

6064 Special industrial 7 pin miniature, pentode, high guality 6AME. Resembles
6AU6, but about twice the mutual conductance, and one fourth the grid plate capacity,
i.e. 0,009pF. Excellent for r.f. and audiag. May be triode connected.

4 for $1.00, 10 for %2.00.

EF55: R.f. pentode on loctal base. 10 for $2.00.

KT66: Still possibly the best audio pouwer tetrode, they began where the 6L6G left
off; a pair can give up to 50 watts. Excellent for HiFi, fleodulators. 4/&1, 10/$2.

EBOCC: Special quality double triode for a.f. and d.c. amplifier service. fFeat-
ures 10,000 hours min life test. Special shock-resistant construction, interface
<20Q and gold pins, 9 pin noval. Identical electrically to the 6085, 2 twin triode
a.f. and Class A Power Amplifier. Similar electrically to the 6N7, but considerably
more linear, and excellent for valve voltmeters. A single valve as Class B triodes
gives about 10U output to 10K plate/blate. As a Class A single triode with 250V on
anode, GCm = 2.9mﬂ/U, k= 32, Po = 280mll. As RC Amp, 400V supply V.G, = 24, excellent
for driver. Similar electrically to 6K4 or 6BF6. Four for $2.00.

POST 'FREE' FROM D.J. BEDFORD . 59 Central Ave., loonah, Tasmania 7009.

e RS
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Literature Review:

AMATEUR RADIO CIRCUITS BOOK, 2nd _ +20v

Edition., Editor: G.R. JESEU’J, | i P .:; TR  Tas
: —_— - I TN202 A
G6JP [H.S.G.E., 28 Little Russell cad ﬁﬁﬁFﬁg 2 I
W3O SARED :

5t., London W.C.1, England. Stg .pr e Eggt; Json
10/6 plus 1/6 post]. ?Hégiﬂi e | 150pF T;

This little book in 1968 is __rxi \ rgl < 111 'T!%a X

'1\ N Fm-‘ 'F :r'.":'“ § 4 = ?
the same Excellan?laf Dresgnterfl R2S ol Bem i { E % ;:1‘:3
compendium of delicious circuits b PR  _— ;; Hﬁ j ]1]**
as its predecessor [1964], but - ,I”G” Fmd -
bigger. It has more circuits, -Am'“ﬂi" TRS TH202A orre
although some have disappeared R Tﬂuf( | HI‘
5 4 - |
too, alas. For example in a fine 1§=g | ns I oqﬂ;& rY
section on Transistorised Trans- , i oan P S 6322
mitters, the item shown here at é?" T ¥
the right has been omitted. Well,
; d Circuit of an 18 wart transistor transmitter for 7 Mels.
l‘t.: can be addad Lo tt:‘e bnbic: Blong RFC, 20 turns, 24 s.w.g. enam, copper, on Stanferite ring type WP/3809,5F7.
with the other material here pres- Ti, pric 15 turns: sec: § qurns; 26 s.w.g., enam,, § in. diam., with dust core.
ented. [F‘lease note: The Resistor T2, E;IP,;;}’:;:T;H 2 4+ 2 turns; !B;’%f:.w.g. Litz wire on Stanferite ring type
directly above R2 is Rl = a’.]..TK]. T3, p_rr'-,Stur?:;;;n;;g;;};{;ﬁd;:cc:ﬂturns: 36/47 s.w.g. Litz wire on Stanferita
The new section on transmitters it 334 ol Eardd Sl
: TRI, TKI52A a-p-n silicen epitaxial planar.
includes an extra valved one, one TR2. 3, 4, TK202A n-p-n silicon epitaxial planar,
: : TRS5, TK3IT n-p-n germanium alloy transistor,
:DI' Es TC FragSlSt?ilEEd! TOH’IE‘ A, 7 Mc/s parallel resonant crystal
ransistorised exciter, a section
3 B4

on linear amplifiers, and the

previous transistorised Tx for

5. 5llc [15m], 70Mc, and 144Mc. This is typical of the kind of expansion found in
this second edition. For another example, the section on converters has been ex-
panded to include many new and worthwhile circuits, though I wish they had not re-
placed the balanced beam deflection mixer with the unbalanced one. I must admit
however, that the balanced one is better only if it is truly balanced, and that may
be difficult. In any event, you can still find it in one of the RSGB's other lovely
booklets: Technical Topics [Stg 10/- plus post]. [no more at A.E,]

This book consists simply of a large number of circuits. A few of them include
comments on operation, but most have only parts lists., I find this refreshing after
the manifest padding that accompanies most technical articles in the big magazines.
Dne might hope that the example of the RSGB will tend to be followed by other mag-
azines publishing anthologies [including the EEQ?]. On the other hand I might com-
ment that the RSGB presentation in this instance might have been a bit too terse.
When you are faced with a multitude of obviously fine circuits, which do you use?

In part this has been salved by presenting representative circuits as suitable for
various bands, various powers, etc, but the penetrating experimenter will want to
adapt them to alternative uses too. Perhaps the next edition can have a brief para-
graph of comment for most of the circuits, even at the risk of increasing the number
of pages.* The costs of RSGB publications are always modest, and some expansion
could be tolerated,

The presentation includes a nice blend of transistors and valves, each used as
appropriate rather than as a matter of fashion. As before, the book has no Table of
Contents, and this is frustrating, although the Index at the back of the book is
good. I take this opportunity, therefore, to review the book and do you a favour by
presenting a Table of Contents which can be inserted right into the book. If the
sheet is folded in half, it ought to fit in just right, or with miner trimming. For
those souls who refuse to butcher their precious EEBs, extra sheets will be avail-
able for an S.A.E.

* Perhaps a brief reference might be made to the source of the original circuit?

e -
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AMATTUR RADIO CTRCUITS BOOK, 2nd Rdition

-- Bdited by G.

. SUBJECT
AFRTAL

RECETITLYG

TRATSITTIIG

transmittars,

R. Jessop, G6JP, ROCB, 1968

PAGE
2tching T
-3 Dwitche 3
Preanplifliers 11
Converters 14
[1' F'ilters 28
Q-Tultipliers 32
m b;1+www rs 33
S-ileters 54
Detectora, S53 35
Tetectors 39
Auvdio AGC 41
Hcigse Limiters 42
Heige Blankers 45

Er_ﬂ.w_l._, .ww‘._ﬁ".ﬂ._,..,._fﬂ..v 47

Pover Amnlifier 55
Livear Amplifiers 54
ﬁwpwmﬂmwcaﬂm 58
Varzctor Tripler 60
Medulators, AM 61
Mcdulators, FM 64
Mcdulators, Bzlanced6b
AF Amplifiers 69
Mixers T4
Keyers T
VCX : i)
CoCTLTATORS  Crystal, RF a1
Vi0Q, RF 86
[F, Remote tune 91
AT g2
POWER SUPPLIES (Various) 95

SUBJECT PAGE

TEST EQUIFPMENT R.F. Signal Gen. 99
AF. Signal Gen. 100
Volve Voltmeter 101
Bridges - 102

Base Dip Oscillztor 104
Grid Dip Oscillator 105
Modulation checking 107
C.R. Oscilloscope 108

Crystal checker 109
Reflectometer 111
Noise Generators 112
Sweep Generators S
VALVE BASE CONNECTIONS 114
LNDEX M7

bpﬁﬁog ch r&om has précluded more detailed
meﬁprm of these circuits, the index is organised
in sufficient detail, with exact listing of all
circuits under each major topic heading.

HOW TO JOLN RSGE 120

(includes the fine momwthly journsil)

Other RSGB publications are as useful and rela-
tively inexpensive as this one. A list of cur-
rent titles may be found in any issue of Radio
Communication (Formerly RSGB Bulletin), the
monthly technical journal of the Radio Society
of Great Britain -- from which many of the
circuits of this book are obtaired.

£ Stz may be obtained easily in VK from any large
dmzw e.2. Bank of New South Wales. In ZL,

mﬂHﬁ with the NZART, or pray for federation
ﬂwww Australia -- hi.
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*  MODULATED LIGHT COMMUNICATION -- by K. Burlinson, with R. Averay [VK5]
[Transmission of messages by intensity modulation of light]

There are three methods which I have investigated for intensity modulation of
light without using lasers or similar equipment. _
l] Varying the current in a fluorescent tube by transformer coupling it to a
power amplifier.
271 Using the fluorescent tube as the cathode load in a cathode follower circuit.
5% Altering the intensity of a beam of light by passing the beam through a
"modulator " of some type.
I have been mainly concerned with the first method, whilst two of my friends
are working with the other methods.
Personally, I feel that the third method is the most promising because high

power lights can be used. Line to Voice-coil transformer, )
connected as shown:
T {eoon
‘ 10W - |
™ A.F. . ,t !
L“’ﬁ—“" Y= DO S | b rLi
‘ e i i 8U Fluorescent Lamp
S ;Lf’ 20 L]
HT < I

I have chosen to use a fluoro. because it will respond to audio frequencies and
the quality of speech transmission is very good in reégard to the freguency response
of the system. An incandescent light will not usually respond to modulation greater
than a few hundred CPS5.¥ I used an 8 watt fluoro. because physically larger tubes
pose problems when desinning the reflector.

A constant D.C. voltage is applied to the tube to prevent it from extinguishing.
Once it qoes out, a large voltage peak is necessary to rsstart it. This causes ser-
ious distortion. To light the tube initially, turn up the amplifier volume until
the tube lights, The series resistor should be variable, and adjusted so that the
tube nearly extinguishes on negative peaks, This will give the maximum modulation.
The light intensity will thus vary with the applied voltage.

Attempted measurements of the fluoro. impedance have shown the impedance to be
between Q0 and 1000 ohms. The best modulation was obtained by using the 600 to 2 Q
transformer, but modulation can be achieved by using many other transformers. The
fluoro is a constant voltage device and an, 8% change in voltage causes about a 50%
change in current. This drawback makes it very hard to try and drive the fluoro.
by this method, and a well-stabilised power amplifier serves best as driver,

By using the tube in a cathode follower circuit the loading of the tube should
not be so critical. By altering the grid bias of this stage the fluoro. can be prev-
ented from extinguishing.

The third method of modulation allows the use of incandescent lights. This leads
to higher powers and more practical reflectors. The only method of modulation I can
find to do this is to use polarised light and a Kerr cell. This method is not so
simple or cheap. Using the transformer coupling method 1 have covered 500°',

The fluoroc can be driven by any 10 watt [or larger] power amplifier.

For a receiver I have used both valves and transistors. In the_ Transistor type
I used an 0OCP71l phototransistor followed by a 5 transistor amplifier. This was used
as the receiver over a 500' distance. At this distance the high noise level from the
phototransistor became troublesome.

* An incandescent will wcrk if driven very lightly; see footnote, p. 91 -- Ed.
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The amplifier used had 2 voltage amplification stages, followed by the driver
transistor and a push-pull output stage. The first 2 stages used computer board
transistors. These have a good gain and a reasonably low noise level. This amplif-

ier gave ample performance. [Fig. 2]

A serious disadvantage of the

= Vee phototransistor is its very small
242K sensitive area. This makes the
648 | - reflector alignment quite critical.
% iEuF I have also used a valve receiver,
which was much easier to line up
I because of the larger area of the
r_1 photocathode. Hiss problems are
3¢5 100 == $ 2.9K considerably reduced, but micro-
ub + phonic valves limit the amplifier
+ gain. Also, the receiver is now
dependent on a mains outlet which
Fig. 2 is inconvenient when experimenting.

The phototransister can be an OCP71l, or OCT1,
0C44 etc. with the paint removed.

I used a 929 vacuum photocell,
but gas filled types can also be

used. The vacuum types generally
can be operated on 250 volts, but most gas types run on about 90 volts. [Fig. 3]

+250U O-_ +250 D____________I
-E%BEK
- 0.01uF §1m
+90V L i OeO1lpF
—AAA——e ' > 0UT
iE T  p—lF— o
8uF 39K (a\', | ,D
— C GCas type b 929 or other
‘ phototube vac phototube
t%r R [9-9-3 90CG ES [but 90CV operates 9OU]
Fig. 3

The plate load resistor can be made so large because the plate current is al-
most negligible. The amplifier used with it contained 2 pentode-connected GAUG
valves and a 6A05. It was used quite successfully over 150 feet. The transistor
receiver is more useful when experimenting over larger distances because it is
portable.

The reflectors are essential for distances. much over 10 feet. An 8 " spherical
reflector was obtained from a Metal-spinner and used at the receiver end. The para-
bolic reflector for the fluoro was easily made from a sheet of aluminium. It is
best to polish the sheet with a buff before bending it. A car headlight could be
used on the receiver by mounting them phototransistor where the globe filament used
to be.

To make the parabolic reflector, draw the graph of the function yz = AN
[Fig 4, not to scale!] Such that it is 1 foot deep with a 1 foot mouth [work in
inches when drawing the graph]. Cut this shape in 2 pieces of 3/ " pyneboard. [nr
similar timber]. [See Fig. 4, P. 93]
=::":'-:’Eﬁ:‘-ﬂ'.:==.'2===.“.‘-"=:==".3:}ﬂlb:k}e::‘-‘-t'.3:=-=:‘-==.‘.-“‘a=::=e-:}chh}cﬁﬂﬁ:}ﬂk}:}:?z?}c}:}:}:}t}:}c:ﬁ}:}:}:}
Lowering Crystals
If you're looking for different ways to lower the frequency of a crystal try sodium
silicate, sometimes known as 'liquid glass'. Available in drugstores and harduware

stores at very small c;st, successive coals can be brushed on or washed off as the
«»s WPHKF,

Case demands. [Reprinted from 73 Magazine, January 1961].
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Bend sheet of aluminium around
the timber, and screw it dnw:;;>

Mounting point
of fluoro.
centre

™

e

Fluoro will
i mount here.

LU

PARABOLIC REFLECTOR
[not to scale]

Step-up
transforme

Spherical reflector

\;

____..—->. : TP-nF ﬂ
, L AMP N

E

T
O—1 105 22

INPUT aF

O—— Amp ;%ﬁ

S,

i
U
\fT
I

Fluro Y 4 /
in parab. Photo- *
< reflector transistor
HT < sl
Fig. 5

The width of the reflector is governed by the type of fluore used. Conventional
fluoro. sockets can be used to mount the tube. This reflector gives a reasonable
beam having a spread of 4' at a cistance of 30'. It is advisable to use a small
thin fluoro. to get a good beam from the unit. The electrical installation of the
lamp is shown in Fig 5.

Make sure the power supply can stand another 60 mA drain imposed by the fluor-
escent tube. Experiment with various transformers to find the best ones. Recent
experiments using the flouro both as a plate and also a cathode load have not been
properly tested, but have given promising results up to now.

Addendum. csubseguent experiments have yielded a range of one half mile when a
photomultiplier was used as the sensitive cell. Some difficulty was obtained from
power supply hash - may gc transistor soon.
Editor's Note Readers may also be interested to loock up the following article:
"Talk Over a Light Beam " by V.L. ficCarty, Radio-Electronics, April 1966, p. 34.
McCarty used an incandescent lamp [a lantern type | driven from a 6v battery, and
modulated by the audio taken from the speaker terminals of any low power audioc amp-
lifier. Flicker is negligible, and frequency response is up to 15kc as long as mod-
ulating voltage is{1% of the d.c. voltage

A silicon solar cell was used as the receiving photesensor. The '"Solar Systems
type 10 - 8L " has high output, but many other types can be obtained inexpensively
on the American or British surplus market. The cell was fed into a 1 : 100 turns
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ratio transformer, and thence to a high gain amplifier. Simple magnifying optics
were a shaving mirror using the concave side several feet behind the photocell.
The transmitting unit was mounted on a tripod. Total range appeared to be less
than 50', though the author was not very explicit on this.
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LETTER -~ [More applications of sensitive SCR's

In reference to youf discussion of the uses of sensitive [e.g. gate current
less than 10pA] Silicon Controlled Rectifiers, you may be interested to see another
application: The SCR may be triggered directly by sound input te a crystal micre-
phone: a handclap is sufficient. A 3%6K resistor from gate to cathode was suffic-
ient to prevent self-triggering.

Although the microphone connected directly to the SCR is sufficient for trig-
gering, I found it expedient to use a small auxiliary amplifier to ensure reliable
operation under wide variations of climate and sound intensity. The application
itself is interesting too: these units are used for athletics. They are placed on
an elevated stand near the starter. When the gun if fired, the flash is triggered
and provides a good timing signal for the timekeepers. The rules say you must time
from the flash of the pistol, but to get any sort of flash in bright daylight you
must use large cartridges which are too expensive. With the electronic flash you
can use much cheaper cartridges and you get a better flash. Because of the fact
that the starter blows a whistle to warn that he is about to start a race, I incor-
porate a simple differentiating circuit between the amplifier and the SCR so that
only a sudden pulse of sound will fire the flash. The completed units have just an
ON-OFF switch and can be left on all afternocon without any attention if either the
quiescent current drain of the amplifier is low or if the amplifier can be powered
by the flash unit battery. I use Ni-Cd batteries for the flash.

I am also working on a crystal controlled stop watch at the moment which I
hope will be superior to mechanical ones, and I have a notion that it might be pos-
sible to make an electronic wind gauge with no moving parts, based on acoustic
feedback effects.

- - D.H. Sofer, St. Kilda, Vic.

[[Readers are cautioned not to put a crystal mike directly across gate to cathode,
but rather to use an isolating condenser, because d.c. potentials can ruin crystal
cartridges. Otherwise this sounds very interesting, and we look forward to some

articles from fir. Sofer on his ingenious pro jects - - Ed.]}
LETTER - How to Write Articles [almost]

Its been a long time since I sent you an article. Problem is I'm only home
for a short time at weekends now, and that's the only time I have in the workshop...
I have the proximity relay article in front of me: %5 foolscap pages and I haven't
reached the circuit. I also have a partially complete article on a long-distance
earphone sort of thing [as for James Bond, etc.] using an AF amplifier with about
11 transistors straight. It has some gain, but many bugs in it still. Then I'm
working on a fuel consumption meter -- saw a design in a-Yank magazine, but I lost
the mag; must start from scratch. If I ever get time to buy a postal note. I'll
get a Volume 2 EEB; good stuff,

[ Tqu late ! -- Ed]]
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Rust Preventative per quart

~- D. Brown, Gosford, N.S.W.

Bcrgx LNa2§4DZ 10 Hp 0] : 0.2 oz. Dissolve in hot water, but cool
Sad%um salicg ate [Na C? H5 UE ] : 0.15 oz. before using. Use 2 oz. per gal.
Sodium Nitrate [Na NGOz | : 0.04 oz, of water. This makes approximat-

ely twice the recommended strength.

L R R
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CATALOGUE: AUSTRALIAN ELECTRONICS:

Please note the new address; do NCT send orders to the View St. address !

August 1968: [The following stock will not be replaced; limited guantities]
Please add 5c if payment by cheque from the
Mainland; not necessary for Postal or floney Orders. All prepayment, no credit.
Our prices are the lowest in Australia for comparable merchandise.
Delivery 1-2 weeks, depending on time available; add 15% for rapid service. e
some items for you, if prepaid, and for reasonable quantities.

ST we cam Lind 17 umde r The Wess atrer Movmg,

All items post paid, tax paid.
$1 minimum.

can impo

RESISTORS:

[né more 1000Megs ]

WELWYN Glass-encapsulated, new high-stability resistors: 125MegQ, 10,000
$0.65 ea. Last stock of this type of resistor. Uriginally $10 each, neuw.

SILICON CONTROLLED RECTIFIERS: [SEH Technical Note included with each urder]

PIV/Vho Fwd Amps

Their high sensitivity allows control of a rel-

The 300V SCR's are a phenomenon. Their

typical firing TRIGGERS ~ _ ... .
characteristic ,ippfappror) -

is shown in the ’Hf:?jﬁh\
figure to the Ig Hﬂﬂff’ffi

atively large amount of power with practically nothing: E9 0.5V
control by RF, static charge, proximity effect [a.c. pickup], etc. Typical applic-
ations are discussed in the flay 1968 issue of The Australian EEB, This is the kind
of sensitivity you expect from a Silicon Controlled Switch [Ref: G.E, Transistor
manual], but in this case there is only one gate {the usual Cathode Gate].

Silicon controlled rectifiers may be used for motor

speed controls, lamp dimmers, battery chargers, tachometers, TOP
electronic ignitions, remote control, model railroad con-

trol, photo timers, flashers, etc
subject is afforded by the G.E. and R.C.A. SCR Hobby flanu-

als, the IRC SCR Handbooks Vols I and II, and the G.E.

PIV
: | Vbo
I
Good coverage of this [Ig - mﬂ]
Obtain from the big Mainland g

SCR Manual, 4th Edition,

bookshops, or crder from the American sources specified BOTT: (o7 a
on P. 126 of the September 1967 issue of the EEB, for
considerably lower cost, but slower service. [cathode, gate, anode]

FOR DIODES AND SCR'S, BE SURE TO ALLOW A PIV SAFETY FACTOR OF AT LEAST 1.5-Fold;
this is discussed more fully in the Diode and SCR Notes supplied with each,

If you do not have a copy, ask for it. The latest SCR Notes also

describe how to use the 300V SCR's in series tio apply directly to 240V Mains.

SCR order.

It is quite impossible to include Here sufficient information adequately
to describe the technical books we stock, so we are not going to try. If we
stock a book, you can be certain that it is a yood book for the sub ject, and
furthermore that it is sold at a reasonable price, an unusual happening in

number of the books we stock, which ought to make it cansiderably easier for

Australia.$ On the other hand, We have preparsd a Oetailed description of a %

you to purchase by post.

It involves a number of foolscap pages, and is more

fun than browsing through a bookshop [and likely cheaper too, because you won't
If you want this Giant Packet, please send a
largish SAE, marked 'PACKET'./POSTSCRIPT:'PACKET NOT AVAILABLE UNTIL SEPTEMBER. <—

be as likely to buy by impulse].

D e i T T
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ock, although quantities are limited,

The following books are now in st
and thesz books will not be replaced:

(BT ali]




73 Books: [Stuck very lmw]

1.25

Ham RTTY, Teletype; Special:

sams Books:

Diode Circuits Handbook 5425
Transistor Circuit Manual 5.25
Handbook of [more] Tr. Circuits 5.25
101 Ways to use vOM/VTuVM 2.95
Motorola Books:

Zener Diode Handbook: [flany 2.00

circuits, applications,
characteristics, power supplies,

U.S5. Government Books:

Introduction to Electronics 1.15
Basic Thenry/ﬁpplicaticn of Tr. 1.75
ThEDry/USE Electronic Test Egpt 1.30
Troubleshooting/Repair Eqpt. 2.65
R.F. Power Measurements 0.25

[Free with any other order of U.S.
books if specifically requested ]

Techpress Books: [Stock low ]
Principles of Amplitude Modulation:

1.95
Princ. Electronic Oscillators 1.95
Prinec. R.F. Power Amplifiers 1.95
Princ. Transmission Lines 1.95
Ant Princ. and Wave Propagation 2.95
Fundamentals of A.F. Amplifiers 3.95
Power Supplies and Regulators 2.95

R.5.G.B. Books EStDck leJ
High quality, very useful public-
ations at less than retail price:

Service Valves/Semiconductor
Equivalents; very useful. 0.50

[Sorry, nn more Technical Topics or
Data Book. Send directly to RSGB.

0.30

THE SELECTED SEMICONDUCTOR CIRCUITS
HANDBOOK, by S.Schwartz. Soft cover,
bound, 450pg, 8+ x 10 in.

$3.05, post free.

This useful book contains a remarkable
collection of semiconductor circuits
of basic design. The circuits are
those of systems most likely used,
some simple, some complex, depending
on performance required. This is
not just Bnother circuits book',
although it seems one can never get
enough of them. It includes an in-
troduction to each section, consis-
ting of 'Design.Philosophy', being
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[Selected Semiconductors, continued: ]

a discussion of basic aspects of the
sub ject, at an intermediate level.

And each circuit is accompanied by a
working description, in some detail. The
transistors are American, but equivalents
here are now no longer a problem, since
high quality semiconductors can be
obtained inexpensively to cover a wide
range of applications; you need only
examine the circuit to see the approx-
imate frequency and power ranges involved,
and voltage if relevant.

The 'Contents' illustrate the range of
sub jects, eleven pages of them !
Sections include:

I: INTRODUCTION [including. preferred
list of transistors, abbreviations, etc]

II: DIRECT-COUPLEC ANMPLIFIERS

III: LOW-FREQUENCY AMPLIFIERS

IV: HIGH- FREQUENCY AMPLIFIERS

V: OSCILLATORS. VI: SWITCHING CIRCUITS
VII: LOGIC VIII: POWER SUPPLIES
IX: AC/DC POWER CONVERTERS

X: SMALL SIGNAL NONLINEAR CIRCUITS
[including modulators, mixers, converters
detectors, reactance modulators, freq-
uency multipliers, frequency dividers].

r

A further sheet of description of this

bD?k is‘auailable with the 'PACKET'.
Circuits do not overlap those of other
books. MNow available in the low priced
paperback edition, in limited quantities.
Compare with Mainland Prices for equivalent,
unbound.

SPECIAL CLOSING-DUT SALE: 25% Discount

on all remaining Techpress Books, 15%
off of all remaining Sams Books. Take
these discounts from the list prices
shown in this Catalogue. Since our list
prices are already appreciably below
those of the Nainland shops, this is an
opportunity of some merit.

The Techpress series is a clearly pres-
ented survey of each subject, covering it
both more simply and to more depth than
usual texts. The 5ams series is obviously
highly practical, and well worth it.
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Deep in the throes of moving house. This has obviously prevented preparing any
extra material in addition to that already available. Paradoxically it also allows
us to catch up ! Best of all, you are spared long philosophical harrangues.

Nextmonth: That darn Transistorised Transmitters for sure, meter shunts, an
SCR pulsef, and perhaps room for another favourite sine wave transistorised oscil-
lator - using only R and E.//ﬁugust 16: All the files are buried somewhere down in

the basement, I think under two tea chests ef transformers
Valves are Nice Beasts and several heavy shelves. Whence the Sept EEB?

In the June Electronics Aust is a pretty article showing how to convert a 12 hr
clock, electronically, into a 24 hr. one. Aside from the clever idea involved, it
ought also to represent a considerable saving of money, 1if the prices I have seen
for 24 hr clocks are to be believed.

Interesting, too, is the fact that Electronics chose valves rather than trans-
istors for the power-multivibrator, because of the considerable circuit complexity
which would result from a transistorised system suitably protected from transients.

I suggest valves [but ever better] will be with us for a long time, showing
their usefulness in AF, Power, and R.F. circuits where transients would complicate
semiconductor circuitry unduly.

The Transistor Radio Handhook

We have received several copies of this very popular work by Stoner and Earn-
shauw [puhlished by "Editors and Engineers “], to which we recommend you highly. You
may obtain it at our cost, $4.50, post free while they last,by sending to EEB.

A 33% discount on The Australian Bookshop price. First come first served,

Shoes and Sealing Wax.

This is being typed in a lull between packing boxes and boxes of Junk -- 20
years worth., The more I pack, the gloomier I become. What is the use of it all?
Alice says: "Now that you have help, EEB takes only 5/4 of your spare time. VYou'll
never get back into the workshop until vou improve on that ". Aren't women fiendish?
She suggests gently that it could be worthwhile to reconsider the possibility of a
bimonthly schedule of publication. After all, Mullard 'Outlook' and 'STC Components
Review'do it, and several other mags too. And I'11 bet more would like to, too.

On the other hand, there are 50 many articles to publish, my own and others,
so much to say, so little time to sdy it. But am I not 'kidding' myself? If this
is a hobby, who is the master? Will the world care very much if a circuit or thought
is published here sooner, or later? During this musing, the YF intrudes with typical
feminine logic: "Don't people already get too much technical material to read in
the mail? " Hmmm, profound thought. bay, that doesn't sound like her: where have
I heard that before? Oh, in one of '‘my Editorials which she must have read.

1'11 reconsider this matter at the end of this year,

The Uses of Output Meters

The latest article on R.F, Output meters [c.f. 'Dummy Load', EEéﬁharch, April
1968] appears in CQ, fay 1968, p. 22, by YV5ACL. The r.f. voltage on the trans-
mission line is divided, rectified, and read on a meter some distance away. The
meter is a 'VU' type, and is particularly appropriate for this kind of application
[1 alvays wondered what they were for]. It has very good dynamic characteristics,
with low overshoot: when driven suddenly to full scale, it will not overshoot >1,5%
nor <1%. This allouws you to interpret modulation levels of SSB or Controlled
Carrier systems., If the output of the dummy load is also appropriately demodulated,
it can be used as a nice modulation indicator for AM as well. But it would appear
that AlMl is a dying art. Ah, the perogatives of a decaying civilisation.

===z =z = === == X5See qlso F,Jsré. This rssoe.




*YINVEREVE
‘NROL MEN
‘139H81LS SONINNEr 9%
'!v iu

800L

*RVr ‘SQTIONAZY ‘I

|OODL EITEJqani
*se] ‘jaeqoy |
0Ivd 33vLlSOd

P. 94 EEB Auoust 1968
LETTER

{Teajpuyiad E sBe
1sod Ag UOTSSTWSUBRI]
10y ‘3Ieqoy *g°d’9

aya 13e paaaqsrﬁagj

01
eTTRIISNY ‘Gpp) eTuBwsE]
‘Aeg Apueg ‘L/T xo0g *p°d
[utqafrnq sIsjuswTtIadxs
SOTUDJIZ}08T8 TBWIOJUT UH]
833 NYITYHLSNY 3HL :WOYd

Just a short line to inform you that I no longer wish to subscribe to the EEB

when it expires next month [my Sub. that is,

not the EEB]. My reason is that I have

recently changed my interest to another hobby.

However, I wish the bulletin every success and

who knows one day it may have

a cover and appear on book stalls everywhere,

My thanks to the Editor and staff for

a few years of interesting and helpful

sub jects during my association with the Bulletin.

QUOTE WITHOUT COMMENT

W, McMahon, Bendigo,

= = = = = = = E =¥ = = = =E =¥ =z =Z = = = =

"One of the biggest problems holding back the expansion of amateur radio in

most of the Asian and African countries is the lack of equipment.

Wle can et hold

of a 50 kilowatt station easier here than some chaps over there can get a simple
transceiver. Ue have tons upon tons of used gear sitting around in our garages,
attics, cellars and in closets that could make a world of difference in a hundred

countries.
they'll get it working.

a new one, they take it apart and rewind it.

Wayne Green. Reprinted from 73

SUBSCRIPTIONS TO R.A. Walton, 115 Wilmot St.
Huonville, Tas., 7109. Uncrossed P.0.'s pre-

ferred in Australia; if you send a cheque,
please add 5c for the stupid Stamp Duty,
Other countfies pay by cheque in your own

currency. SUBSCRIPTIONS BEGIN ONLY WITH THE
NEXT ISSUE. All other 1968 copies are 13c ea
or equivalent foreign. Please note.

BOUND vaLume III [only] $A1.75, $US2.20, Stg
18/6. Vol III or IV covers, 35c; please be
sure to specify. Everything post " free,'!

STAFF: Editor: R.L. Gunther. Assistant Ed.:

They don't care it if works or not . .
When a transformer burns out in India they don't send for

. you net the gear to them and
(1] .

Magazine, April 1967

R.A.J. Reynolds. Secretary: 8. Tweedie. Art
Work: I. Eadie. Assembly: V. Nichols. Subs:
R.A. Walton, Associates: R.S5. fladdever, D.
K. fMadden, J.A. Hill, A. Gregory, etc, etc.

ARTICLES earn up to 12 months subscription

|nm cash], depending. All opinions belong
to authors; we guarantee nothing. Material

reproduced from EEB should be acknowledged.

ELECTRONIC STENCILS courtesy Gestetner Pty.
Ltd., done on their amazing 'Gestetfax' NMa-
chine. We recommend it highly to you.
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IMPROVING RECEIVERS, IV —- J. Lixly [ux9]

I found your article on receiver front ends very interesting, and would like
to add a few thoughts of my ouwn.

It is unfortunate that this subject does not come up for discussion more often,
because the design of a receiver depends as much on front end performance as it does
on i.f. selectivity. It is a fact that many people tend to forget. A look at a few
of the older books shows that the trend was to runm the front end flat out and hang
the cross-modulation; the AR88 handbook is one of these, and I feel the B-28 [also
known as CR-100] would be the same.

The modern trend is to aim for approximately unity gain in the first stage,
and rely on high gain after that*, i.e., in either a second r.f. amp, or the con-
verter and following stages. The front end coils are of high §, and Sinclair have
apparently used this theory in their flicromatic [broadcast bandj receiver to enable
them to use a TRF design, the first one I have seen for a long time. Ferrites make
this type of design easier, as the d.c. resistance can be held to a very low figure
compared to the radiation resistance of the coil; I use the term radiation resist-
ance for want of a better word, but the same idea can apply to transmitters and
receivers.

In a place like fladang, where the nearest |English] broadcasting station is in
Port floresby, the inherent weaknesses in front ends become very obvious. The spate
of transistor sets using oscillator-converter front ends leave a lot to be desired
in performance - interference [adjacent channel, harmunic], selectivity, and sensit-
ivity. Jfilost of the sets with more than one wave band have very poor sensitivity
figures for the short wave bands, typically 30 uV for 50 mll output. While this
figure is acceptable for the broadcast band, due to the fact that the set is normally
not going to be used where the desired signal strength falls below this, it is
certainly far from suitable for the higher frequencies, where the signal level will
ordinarily be barely operating the AGC. Another downfall of this type of set is the
stability, particularly with the continued popularity of the transistor used in

*tditor's Note: This subject is discussed to good advantage in "Technical Topics"
to which reference has been made in the July EEB [p.76]. There is also a strange
bird called a 'Synchrodyne' which depends entirely on a.f. selectivity for a rem-

arkable performance figure, and perhaps Rod Reynolds will tell us all about it one
day?
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the front end, namely, the 0C170/171 genre. Stick a good length of wire on the front
end of your transistor set, switch to short wave, tune in a broadcast station of weak
strength, and after the set has warmed up for about a quarter hour | enough to keep
the station in tune without retuning], listen to the harmonics of the telegraph
stations warbling up and down across the music.

Although FET's have bcen on the market for going on three years, there don't
seem to be too many articles on front ends using them,* the one reprinted in Amateur
Radic from the Short Wave flagazine being a very notable exception. Sherwocod and
Fisher price themselves a bit above my income bracket, even if I were buying.

I think the statement "A& S/N of 6db is just barely discern&le'' is a bit mis-
leading. I take it that the input would be 1pV, which is one way of guoting S/N,
the other .being.pV for so.much audio output®*%ut a receiver which will give 6édb for
1pV is not to-be sneered at. A bit low Ly today's standards, but don't knock it. I
did some sensitivity tests on the AWA 3BZ I used to own and got 6db for 1luV, and I
thought .it was a pretty.hot.receiver. The main problem with it was that the front
end was .like a barn-door. . It used a &UT in the RF .stage. The ARB8B doesn't claim
any better, although its selectivity is much better, and loock at the number of the
faithful who still have AR88's, largely unmodified. The statement that sensitivity
falls as frequency rises, however, holds for the AR88 as much as for the B-2€.

Incidentally, the front end of the AR88 can be taken out fairly easily. Anyone
[apart from myselF] ever thought of putting a Deltahet in there? Chassis is about
the same size as the Deltahet front end.

Finally, and leading on from this subject, one of the references, Q5T, Oct.,
1965, contains a 7360 front end with 6C4 Q-multiplier, for which the author claims
fantastic sensitivity. Illust try it some day. *¥

Further References of interest:

l. Radiotron Designers Handbook, 4th Edition, 1955, p. 1262, 1307-9.

2. "Recent Trends in Receiver Front Cnd Design' 0ST, June 1962 [Reprinted in
Amateur Radio, January 1964 ]

Determining Mixer Current for Better Receiver Performance'; Short Uave filag.,
Feb. 1963 [Reprinted in A.R., Sept 1963]

L%
L

4+ "Considerations in Receiver front cnd Design' CQ, July 1963 [ELE. March 1964]

5. "Noise in Radio Receivers'!, Electronics Aust., September 1963

6. "Noise Generators, "E.A., October 1963

T« "Silicon Diode Noise Generators" E.A., November 1963

8. Technical Correspondence, A.R., April 1964

9. "Receiver Front Ends and the Coils they Involve', E.A., Feb. 1965.

10. "Some Thoughts on Home Receiver Design', Q5T, MMay 1965.

11. "Noise Considerations in Receiver Design, Part I; QST, May 1965. [Unfortunately I

can't find Part II, probably June 1965 |. [I can't either, because of house
moving -- Ed, ]
Df necessity, a lot of the above articles contain the same information, but if

it is all read and absorbed, a greater appreciation of the problem should result,
with insight on its solution. References 9 and 10 are not directly concerned with
noise problems, but they are included for interest. .
* But see June issue of Ham Radio and discussion in August EEB. -- Ed.[[Also P.102 here]]
*¥See August EEB. fir. Lilly's communication was received before that issue reached
‘him, but it is interesting that-his mind runs-along the same direction. I have
quite a lot more notes to write up on this subject, concerning the use of linear
mixers, but it will have to await a more psaceful month. Perhaps it can occur when
Rod builds up a linear mixer for his B-28, with printable comments. -- Ed.
*%% The audio-output-only method is most misleading, and not a good criterion of receiver
performance, becasue the noise will also produce audio :Sig/ﬂnise much better. -- Ed,
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CALIBRATORS AND COUNTERS, THE [CASY WAY —- £.H. Conklin, K6KA

The J-K Flip-flop

There has been considerable interest in obtaining more frequency check-points
from receiver frequency-calibrators. [lultivibrators to accomplish this have been
proved tricky and bulky. Here is one field where the EEB Editor's antipathy to
microcircuits may ogive way to sweet reason*. If you dislike I.C.'s [Indiscrate
Cumpnnents]? consider separately the linear and nonlinear types before rejecting
that wonderful device, the JK Flip-flop. One of these little gems can divide by
ten in its decade form with nothing but input, output, and power supply. Further-
more, other frequency divisions are available from it too.

Available from Disposals

In Ham Radio for August 1968, John Meshna Jr** advertises dual JK Flip-flops
similar to a flat-pack pair of Fairchild 923's, along with other IC's like the
Fairchild 900 RTL series, for $US1.00 each, or $US10.00 per dozen. Quad 2-input
gates similar to a pair of Fairchild 914's are available. Thus, a decade divider
can be had for $US1,66, with about 200 components in it. This cannot be approached
with constructions involving discrete parts.

Typical Application: A Frequency Divider

A typical application is illustrated by a unit I built up on a 2-inch board
which fits below my receiver calibrator valve socket. It contains its own rectifier
for 6.3V for its power, and can change the 100kc oscillator into 50, 25, 10, and
even Skc calibration points in the receiver. If the receiver dial has lkc points,
the 5kc output is fime. An article on this unit may appear in a forthecoming
'Gimicks-and-Gadgets' column in QST.

A simple improvement like this may still present a crystal stability problem
until the receiver warms up -- particularly in cold Australian homes in winter. A
small crystal oven can help a lot to avoid this. Stan, VK3TE, found a surplus oven
in Melbourne, which he is now using in a separate calibrator,

Excitation

Many I.C. freguency-dividers require a fast fall time in the exciting signal
from the crystal oscillater, This is often furnished by Schmitt triggers, either
with separate transistors, or usino the ones in 'gate' I.C.'s. This is described
in Motorola Application Notes AN-239 [electron-coupled logic], and AN-408 [dinde-
transistor logic and resistor-transistrr logic]. Motorola is at P.0. Box 135408,
Phoenix, Arizona, U.S5.A.*#*¥ However, the Fairchild 9093 dual JK Flip-flop operates
on sine waves withcut any special input circuitry. Motorola states that their
MC838P decade [ﬁua?,55] should werk directly on an input between 40kc and 15iic,
which includes the common 100kec and usually more stable llilc crystals. The inex-
pensive [$U52.0D] Motorola MCT90P dual JK flip-flop must be driven by a signal that
goes negative in a time interval of less than 100 nanoseconds, which corresponds
to a minimum frequency of 2.5 Mc.

A Square-llave Crystal Oscillator
Another approach in simplifying a calibrator is to drive the divider with an
astable multivibrator, using a crystal as the internal coupling device, resulting

¥ o+o How did I ever get talked into this ?? -- Ed.

**P.0. Hox 62A, East Lynn, Nass., 01904, U.S.A. If this material is not available
economically in Australia, look up this advert., but see Appendix at end of this
article -- Ed.

**¥Motorola USA will refer you to Cannon Electric in Melbourne, who are fine
people to deal with, and should be appreached for all Motorola requirements. Even
if they have to import the ztuff, it will cost you about the same — after Duties.
The alternative 1< to wcrk through a friend in the USA, but that is difficult.—Ed,.
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in a square-wave crystal oscillator. This could be obtained by the circuit of Fig.l
modified from Ref. 1 to reduce the hand cap-

El%;;i_ o acity of the trimming condenser by grounding
f 1" its adjusting screuw.
s The value of the feedback condensers, C,

> 2
ST 45”‘2? is given by:

(Ry=4eT¥+39K) . C = 4
‘ ™
% }herer ~———*jij—4k—}EMJT 1.39Rpf
. where C is in farads, Ry in ohms, and f in
| w0 cycles per second. For 100kc, this gives
C ~—1 about 163pF with resistors [Hb] of 43.7TkQ.
Wi e As used in Ref 1, the frequency should be

/ b below that of the crystal, so 220pF condensers
were selected.
¢ “*!I ‘ In Ref 2 it was pointed out that a load
' much less than 10 times the collector resistaor
‘ will affect the frequency. If your load is
| / -4 i in that range the values may have to be mod-
:n& | ified if the circuit is to oscillate at alls
|
I

XTHL

&

a simple emitter-follower would solve that

— problem if the load has low impedance.
—— B————

Excessive loading may well account for troubles experienced with published
designs [Refs 5 &l Then, too, some circuits may require crystals ground differm
ently, or gradually rising voltage tec put them into oscillation.

Freguency lleasuring and Calibration

A frequency-measuring article is scheduled for the Octcber 1968 issue of Ham
Radio; a follow-up article in November will present a general discussion of the sub-
Ject of crystal calibrators used as time-base generators to '""gate" a string of decade
dividers used as a counter. This results in the very useful function of electronic
counting: the sampling of a signal having a given frequency, counting it for one
second, and indicating the frequency on a digital readout lamp [Dr binary-coded
decimal]. Other references on this subject can be found as Nos 5 to 14.

Counters

Counters once took a relay-rack full of parts, but now a handful will do it so
simply that a wiring diagram is unnecessary except for control switching. Instead,
@ simple logic diagram, with blocks for the IC's is used., Two circuit boards 3 x 6
inches will handle the calibrator and the counter, with a good bit of the space
taken up by terminals for leads to the power supply, to switches, and to count-
indicator lamps. With a good temperature-controlled crystal oscillator, errors in
frequency measurements never noreater than one cycle can be expected, even on the
14Mc band,

If you are interested in further comments on this sub ject, you are welcome to
join Stan and me on 28,690kc [alt: 21,290kc] at 2330 GNMT every Tuesday, which is
Wednesday in Australia and New Zealand.

References
lJ {3, Feb. 1968 p. 24: '10Ckc Thin-line Pulse Generator,' by J. Ashe.
2] Electronics llorld, Feb. 1965 p. 52: 'Design of Transistor Multivibrators' by

L.E. Franzel, Jr.
3] QST, July 1968 p. 22: 'Integrated Circuit Frequency Dividers', by J.li. Staples
K9CPZ.
4] 13, Jan. 1967, p. 6: 'Integrated Circuit Crystal Calibrator', By E. Joragensen,
* K1DCK. '
5? 13, Nov, 1965, p. 50: 'Modern Frequency Standard,' by R. Wilson, WSNUW.
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6} 73, August 1966, p. 42,: '50kc llarker Generator,' by H. Olson, W6GXN.
T] 73, Dec. 1966 p. 20: 'Electronic Counter for Amateur Use,' by P.C. Brassine,
K'7UDL.
8] 73, Feb. 1968, p. 63 June 1968, p. 74: 'Inteyrated Circuit Electronic Counter,'
by G.WU. Jones, W1PLJ.
91 73, June 1967, p. 58: 'llicrologic for Nonlogical Users,' by H. Olson, W6GGXN.
10| 73, Aug. 1967, p. 12: 'Frequency Calibrater for the DX flan,' by H. Olson, W6GXN.
11| 73, Nov. 1967, p. 6: 'Cheap and Easy Frequency Counter,' by R. Suding,
wenso /ugLmo.
12] Q5T, July 1965, p. 1l1l: 'Transistor Frequency Standard,' by J.H. Grigg, W9ZQT.
13] QST, June, 1966, p. 28: 'Transistor 100kc Standard and Harmonic Generator, '
no author specified]
14] QsT, Aug. 1968, p. 22: 'Digital Counter with Teletype Print-out,' by R.G.
Simmons, W2RBN.

APPENDIX -- by The Editor

Australians can easily obtain foreign exchange chegques from their nearest Bank
of New South WUales at the prevailing rate, about $US1.00 = $A0.90 plus about 25c
service charge per cheque. New Zealanders can't, unless they know someone outside
of ZL. It is, however, a good idea when dealing with American firms [hut usually
not British DﬂEs] to record the serial number of the cheque, and to send the cheque
with your order by registered post. If you hear nothing within three months, write
a polite but very firm letter of enquiry, sent by air. Do the same thing one month
later. 1If this still gets no results, tell us. Foreign buying can be a great con-
venience, or a first class headache, believe me. And note that 'prepaid' policies
always evaporate when merchandise crosses a national border; include about 5% for
post of small stuff, 10% for large. Don't send too much, for post; you are hardly
likely to get it back. And remember that 1005 or so duty on electronic stuff from
America. These IC's are probably a good barnain even after the duty, but you
ARLUAYS want to check the Australian or New Zealand price hefore sending abroad.
Prices here have come down considerably on numerous semiconductors, and you may be
surprised. Furthermore, surplus merchandise can be of guestionable quality; new
merchandise is far better unless it costs more than twice the price of the disposals
equivalent; this allows you the possibility of a 50% yield on the latter !

On the other hand, there are certain Americah firms which deal in reasonably
good quality surplus material, and who are scrupulously honest. Among those from
which I have had favourable results are Solid State Sales, Brooks Radio, Alco Radio,
and Transistors Unlimited. Electronic Components Co and Genmeral Sales Co used to
be excellent, but it appears that they have stopped selling to Australia. I have
tried most of the other main firms, but their omission here does not necessarily
indicate that I recommend against them. You can find out about reliability for
yourself most simply by sending a small order first and see what they do about it,
and how jood the merchandise is; one must NEVER order surplus material unless one is
willing to test it thoroughly, a subject which has been covered in some detail
during the past few years in [CEB.

Since the above was typed, we have received a letter from a British firm of-
fering the supply of various types of equipment including numerous semiconductors,
It is true that their prices involve only a few bob on a number of items, but the
Australian manufacturers have fixed us with Customs on that, by imposing a minimum
Duty of 38c or so on each semiconductor, with only a few exceptions. On the other
hand, I'm not so sure anymore that this is wholly undesirable. It stimulated big
firms like Fairchild to turn out inexpensive stuff for domestic consumption, sothat
now many of our semiconductor prices are the same or lower than overseas |
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EDITORIAL o BLE day of the rest of your Llfe.

Harrangues

I notice that followinn my various philosophical dissertations in recent EEB's
resubscription rates have fallen off substantially. I suppose that that is what is
meant by 'voting with your feet'. Please come back, I'll be good, I promise. filaybe.

This strange issue

Well, you see, its like this: we have endured the mast difficult move we have
ever made. The new [old] house is enormous in size, but the piles of Junk and
Papers are also large. And nothing can be shifted until the Alterations are com-
pleted for the lovely new Den etc. There will be a room for Den cum EEB office,
another for electronics workshop, another for mechanical workshop, and four rooms
to store parts, equipment, and timber. And all this in addition to seven rooms
upstairs, and an attic spacious enough to fill with another couple of rooms [Dr _
more]. The garden is enormous, and ends in a lovely meandering brook. And all this
cost a quite modest sum because the house was 0ld. From what I have seen of the
flimsy crowded construction of the glittering Weuw creations, I'll take this old one
and give it a coat of paint.

In any event, in consideration of the Chaos existing, I think we had better
take the easy way out and bring you this issue consisting principally of "Abuse"
which is pure Gunther anyhow, soc how different from nominal EEB's? It is reprinted
from "73" llagazine of several months ago, so you want to be sure to send Kayla your
subscription. Actually, the mag is still pretty good technically, and now that
Wayne is chasing Saucers, he is more tolerable. As one wag wrote us: "who ever
heard of a Martian suing anybody? " As far as I'm concerned, the superior civili-
sation of the Saucermen is well demonstrated by their extreme good sense in avoiding
contact with us.

I wish to apologise to those few souls who have bought "Abuse" from our book-
shop auxiliary. Uhen we first ordered the reprint we somehow thought that they
were going to cost about 5c apiece. When the cost price came to something like five
times that, it seemed more prudent to try to sell them separately instead of includ-
ing free with EEB, to try to recover our losses. After many months of considerable
promotion, we sold a whole fifty or so. That still left us with about 450. Rather
than try to whittle at that pile for the next five years, we give it to you free.
Lf you have already bought one, won't you be forgiving, realising that it went for
a Good Cause, and give the extra to a friend? You can also tell him about the
following remarkable offer:

Big EEB Promotion: Take Note.

We have been talking to a chap who seems to think that the EEE will never graw
unless it acquires a lot of subscribers. The same idea had occurred to us too,
but we were going under the assumption that money was an object. MNow we have been
taught by the abovementioned experience that this was an illusion; if we are going
to waste money, we might as well do it intelligently instead.
Namely: ®You get us one two-year new subscriber, and you get a year of EEB added to
your own subscription. Very simple. Just show him some back issues, and thrust
the coupen into'his hands [tactfully torn off the text]. Be sure to fill in your
oun name only; - he sends us the coupon and money, and you get another year of
Gunther, Reynolds, and Associates.

Act now, before We wake up and truncate this arrangement forthwith. Cﬁupan
at end of this issue.
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In reference to your "Letter to the ARRL', how can we have more about which to
communicate when we are fairly strictly limited by the Amateur's Handbook published
by the P.M.G.7 It says, roughly, that discussions must be held to technical topics,
and are not to be of a nmature that could be used to earn revenue, i.e. by using the
phone, writino letters, etc. It specifically bans the political, religious, sociol-
ogical and neo-anthropomerphic discussions beloved of us and this is one regulation
which I am glad exists, as everyone's opinion of everything is, of course, far
inferior to my own, and we all krow that

Political Ciscussion

_——
Knowledge of Sub ject g

I feel that this will also hold true of discussions of philosophical matters.

I might also mention that I have also wondered about the use of Teflon on
frying pans and saucepans, after reading all the warnings in various magazines.

Only two days ago I told my wife that I'd prefer her not tc buy one, as I thought

they could be very dangerous. This also brings to mind a recent issue of "Choice"

I saw, reviewing electric irons. Mot one mention was made about the poor quality

of the flex and its likelihood of fraying at the point of entry to the body of the

iron. fMost manufacturers seem to prefer the contra-uound cotton-covered rubber-

sheathed flex, which I have found short-lived and shoddy-looking for most of its...
life. It is also in my opinion danyercus as it wears very quickly where the cord
rubs against the ironing-board or table, and wears down to the rubber sheathing in

a very few months. The PUC flex is much stronger and longer-lasting.

[{ﬂsst¢ Ed. Note: fanufacturers use that stuff because the use of plastic is not
permitted; the asbestos sheath etc. is deemed necessary for safety. In any event
it is essential not to connect the flex to the hot sole-plate, since PUC melts
with the heat. Beware ! ]]

[[ John is plenty intelligent ! You

know what I mean, don't quibble.]]

John tends to overlook the fact that one can talk intelligently on the air even
under a dictatorship, whether by the PHiG or the Central Committee. And conversely,
to be sure. It is not necessary to confine oneself to wholly technical matters, at
least in demonstrable practice. Une can certainly talk about one's family, one's
life, one's aspirations, and through that and more will be manifest the expression
of -what one thinks important about life. But that will only happen if one's con-
versation reflects thoughts that have some content, and that can be acquired by
broadening one's horizon to include many ideas other than radio, and books other
than technical.

Furthermore it is absurd to assume that one is going to pick up the telephone
and talk for an hour to a bloke on another centinent, and that amateur radio thereby
deprives the Establishment of revenue. If the Establishment ran itself with a
modicum of efficiency it would have more revenue tharm it could use, without picking
on the perogatives of its citizens.

"Choice" tends to be an excellent magazine in many respects, but it tends to
emphasize low cost, sometimes to the exclusion of performance. For instance they
had a recent article on the suitability of various typewriters; all in the low-price
range. Ffrom my own experience, the Adler and Hermes models they described are
wretched machines, good only for occasional correspondence, but both of these firms
manufacture excellent models in the $80-120 range. The text you are reading was
typed-by the Adler Gabriele-10,* and it is a machine giving high performance and
reliability for only a bit more cost than the very cheap model. Economy is not
always the best policy.

How to Be Intelligent -- back to RLG now:

¥.Australian Representative: Grundig Business flachines, 143 Franklin St.,
Melbourpe, Vie. 3000,
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Advertising, etc.

We apologise to our advertisers and other Authors for omitting their copy this
month. MNext month will resume schedule as usual, whatever that may be. The articles
in this issue happen to be what arrived in the current mail. The other stuff is
well buried, as described.

Incredible !

I was stunned to seg on the cover of the August 1968 issue of QST: a girl --
well, a woman. It might be imagined that this could happen on the Journal of
International Banking before appearing on the cover of an august radio magazine.

As everyone knows, amateurs are interested in far more important matters than girls...
Good on you, ARRL, keep it up.

That same issue of Q5T also features a nice transistorised 2-metre transceiver,
and although it uses an audio fModule, it redeems itself by giving the complete
circuit diagram of the NModule. It seems like the least a conscientious author can
do in this age of convenience and artificiality.

While I am about it, I might as well comment on a few other items in this
issue, There is a 'Simple Transistor Receiver for 20- and 75-lleter Sideband' [by
UEEIE} at which I frowned because there was only a single ordinary bipolar trans-
istor mixer, no r,f. stage, and I had the recent EEB receiver articles still going
round in my mind, concerning images and cross modulation. Well images are pres-
umably taken care of by choice of 9lic [aic ! not Hertz, heh heh] i,f. frequency, with
a 9fMc trap in the antenna. And the author swears that the emitter-follower mixer
suffers from no cross modulation, though perhaps this might be less of a problem in
VE2 than in W6 or VK2. No r.f. shielding is used, because torroids are used for
all the r.f. coils. Interesting.

'A Transcelver flonitor Using Transistors' by W4BX uses the first sensible idea
I have seen for a long time, for a CW monitor, and it may even be used with equip-
ment other than a commercial 'Transceiver'. Instead of using the r.f. from the Tx
to power [Ur trigger ] an audia oscillator, it beats with a local VFO to produce a
simple audio beat tone, viz. a simple b.f.o. receiver. One might well ask: why not
merely feed the signal into a regenerative detector and do the whole thing in one
stage? This would be fine on only one band, but the mixing system has the advantage
that it can be used on numerous bands, because the harmonics of the V.F.0. can be
used to heterodyne the signal up to high frequencies !

Q5T Backslides, however, with the 'FET Preselector', using an ordinary NPF104
FET regenerative r.f. amplifier. See my handuritten note, bottom p. 85 of last
month's EEB. As far as I'm concerned, transistors are simply noncompetitive with
valves for r.f. service unless they are as good or better for linearity, viz.,
freedom from cross modulation. Bipolar [viz, ordinary] transistors can be improved
with emitter degenerative feedback [c.f. above |," FET's are better, but tetrode [0S
FET's are still better, and now that they are available there seems no excuse to
print a circuit employing anything less in an r.f. stage.

FET CONVERTERS
Quite a lot has appeared on this subject, relevant to the above paragraph, in
the recent literature. In addition to the interesting piece in the June 1968 Ham
Radio, there is also an excellent coverage in the July and August and probably the
September issues of HR too; that magazine appears to be getting off to a good start.
Then there is material on this [e.g. in June 1968 issue] and much else of interest
to experimenters in the fine New Zealand experimenters publication 'Spectrum’ [P.D.
Box 5268, Auckland, $1/yr]..... And last, but by no means least there is a marvelous
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article on 2 Metre FET Converters, by VK5ZFQ buried in the September 1968 issue of
the S.A. Wireless Institute Jourpal:; Rick discusses tuyo complete converters using
readily obtainable transistors, one of which uses the new Tetrode type. He compares
many important aspects of the circuits, and his article is well worth reading.

Since the article is not generally availsble to the Public in its present form,
and since reprinting it in Foolscap form would disturb our Bound Volume format [we
are not about to redraw two large diagrams], we shall make EEB readers a special
offer:

If you are interested in the use of FET's, and modern design.of receiver semi-
conductor front ends, please send us a 4x9" envelope with your name and address on
it, and bearing a 5c¢ stamp [Fnreign: please do not affix stamp to enuelnpe]. Do not
include any other correspondence [such as EEB renewal, etc] with it, We shall then
send you a reprint [or more than one copy if you requegt] of Rick's FET article. If
you are interested in this, it would be appreciated if you sent your request within a
month, so that we can obtain a reascnable estimate how many to print up,

This September EEB was actually ready two weeks ago, but was delayed in order to
make the necessary arrangements for the above offery I'm sorry about the delay, but
I believe that it is well worth it,. —_RLC

R e S e o S s e

ANNOUNCEMENTS

-=I1f anyone is interested in sharing bulk buying of FET's, say 2N3819, please get in
touch [but send no money yet] with: John Stone, VK4NZ, G/— ANZ Bank Ltd, Mount Morgan
4714. John, you can put me and VKTLL on the list to begin with. Anyone else?

--0.J. Bedford, who offered slightly used valves through EEB at a reduced price a
month or two ago, says that they have been selling very well indeed. The KT66 have
all gone, and would pecple please stop ordering that type from him? 2N4250 also out,
--The Editor would appreciate the return of his 'Radio Parts' Catalogue; it would
cost §7 to replace it from the Melbourne firm. Who has it? But said Editor is also
going crazy with house alterations, and cannot answer specific enquiries for infor-
mation in books until the books get unpacked. An appalling experience.

Be it by all and sundry known that being of sound mind and hopeful spirit I do state that
I have seen one or more copies of the strange and exotic publication known as the
Australian Electronics Experimenters Bulletin and that in an effort to ascertain whether
such a thing is real or not I have accordingly decided to risk the sum of $1.78

in good Australian* funds for which sum the publisher of said publication undertakes to
send me the EEB for a period of two years during which he will produce a number of issues
of unspecified length for my pleasure and satisfaction maybe, I have also noted that the
new subscription will start with the next current issue and that all other back issues
must be ordered separately as described on the back of each EEB because of Bulk Posting,

[[POSTAL ORDERS preferred; please add 5c if payment by chegue. Kindly print clearly ! ]]

NAME *See front page for foreign rates
ADDRESS

POSTCODE ¢

Referred bys

e e — e - —_— S S - ..__..___,_._,......._.....__..__..___._.-_.,......—.-__..._..__-_.-—.__.._.._.__.._._,.._.....-..__...__..._..__...._,...____._____._..___....._
———H——-—-—----——.—-.-.-.-_-__..——--—-..-..—_—____.._.-.._-——.———-_——.-a—...-_.._—.—.--.—.-—-—-_——.--.-.-—._.-_——.-——_.—-—_.-..-..___—..-._..—_a__.-._-—.-.-._h—nﬂ

Please fill in said coupon and send with remittance to R.A. Walton, as ohverse.
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STOP PRESS.
Ham Radio subscriptions are now available in N.Z, for $NZ 5.05 p.a. from R. Hill and
Sons Ltd., Ideal House, tden St., Newmarket, Aucklanu 1, Congratulations to ZL1BDF

who engineered this feat.

A NOTE TO RENEMERS

If you subscribe for two years please send ;1.78, [§1.83 if by chaque] not $2.0C0,
otherwise we have to give extra sub. credit and it complicates our records excessively.

SUBSCRIPTIONS TO R.A. Jelton, 115 i&ilmot St. R.A.J. Aeynolds. Secretary: B. Tweedie. Art
Huonville, Tas., 7109. Uncrossed P.0.'s pre- Work: I. Eadie. Assembly: V. lichols. Subs:
ferred in Australia; if you send a cheque, R.A. WUalton, Associates: R.S. faddever, D.
please add 5c for the stupid Stamp Duty. K. Madden, J.A. Hill, A. Gregory, etc, etc.
Other countries pay by cheque in vyour own
currency. SUBSCRIPTIONS BEGIN UNLY WITH THE
NEXT ISSUE. All other 1968 copies are 13c r-
or equivalent foreign. Please note.

ARTICLES earn up to 12 months subscription
|HD cash |, depending. All opinions belong
to authors; we guarantee nothing. [laterial
reproduced from EEB should be acknowledged.
BOUND E SAl. o -

UND VOLUME 11T [only] $A1.75, $US2.20, Sta ) i rpanic STENCILS courtesy Gestetner Pty.

18/6. Vol II r IV -
/ © L O AV covens, Joes plesseibe Ltd done on their amazing 'Gestetfax' lla-

sure to specify. E thi t "free." 2l : .
P y verything pos g chine. UWe recommend it highly to you.

STAFF: Editor: R.L. Gunther. Assistant Ed.:

POSTAL RATES ARE GOING UP AGAIN ! THIS ANNOUNCEMENT OUGHT TO HAVE A BLACK BORDER. TAKE

A LOOK AT THE BILLIOUS YELLOW CARD JUST ISSUED BY THE PMG DETAILING THE FULL SCHEDULE OF
NEW CHARGES. AS USUAL, THE INCREASES ARE SUBSTANTIAL: AT LEAST ONE CANNOT ACCUSE THE PMG
OF HALFWAY MEASURES. WOULDN'T IT BE STARTLING IF SERVICE ALSO IMPROVED SUBSTANTIALLY?2??
INCREASED CHARGES FOR POST ARE VICIOUS BECAUSE WE MUST ALL USE THE POST, AND THEY ARE
UNNECESSARY, FOR REASONS WHICH HAVE BEEN DETAILED AMPLY IN THESE PAGES. Bah. Snarf,
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ANNOUNCEMENTS

We have been informed that British Postal Notes can no longer be redeemed here;
British subscribers should, therefore, send ordinary cheques made out to R.L.
Gunther, and crossed 'Non Negotiable'. They are sent back to an acct in the U.K.

As far as we have been able to ascertain, N.Z. subscribers can still renew via
New Zealand Postal Money Orders in Australian funds, made cut to Australinn EEB.
) I have scant hope that we shall get many new N.Z. subs, because EEB 1s not
popular over there, but perhaps we can hold the ones we have.

By the way, congratulations are in order for Craig and Letti Williams, who
were largely instrumental in stimulating reciprocal licencing in New Zealand. In
the October issue of Break-In they have written an appreciation telling about it.
They held the calls UAZNAZ and UA2NAY, now ZL2ATL and ZL2ATK. They came to New

ealand about the time we came to Tasmania, and we are all well satisfied.

Ref. EEB, Dec 1967, p. 1684

We have received word that the well-known author, E£. H. [Bill] Conklin, K6KA
may possibly be operating from Worfolk Island on fovember 17-23, or November 24-30,
the uncertainty beiny caused by various tour arrangements. He will be taking
Lollins equipment to the island, and his call sign will be VK9AK. DX-enthusiasts
take note [if EEB gets published in time]. Thanks to Stan Dixon, VK3TE, for filling
us in on details., Stan and Bill normally maintzin a schedule every llednesday on
28,690kc at 0900 [our time], and there is your chance to ask questions on receiver

design [see this issue, EEJEE% 1f you don't want to fight the OX-pileup with VK9,
a
I am pleased to see that the Wireless Institute is rou handling a wide range
of good publications and subscriptions, as detailed on p. 26 of A.R., October 1968.
Since the Institute is one of the few bodies one can trust, the mark-up in prices
must go to pay for the postage. In any event it is easier to order through your
own Division than to beother with foreian correspondence and exchange.

‘To the abovementioned list might be added two important pieces of information:
1] The latest in the excellent line of RSGB publications is now available, the long-
awaited Radio Communication Handbook, being the fourth eﬁ%t’gg ﬁrgneh'QSEEH
Amateur Radio Handbook,' and will cost about $AT7.55, post free from Bri élﬁ.}
The Third Edition was rapidly oversubscribed, so be sure to get the Fourth while
you can. It now has 832 pages, and is probably hetter than ever; review will

appear in a forthcoming EEB. British ELB reader writes that new Edition vy gmod.
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2] Ham Radic, lagazine now offers a subscription of three years for $US10.00 [abnut

8R9.20 through the Institute], which makes it not only one of the best, but the
cheapest of the international amateur magazines, in spite of its horrid title.
From what I have seen of time and events in these years, this price will un-

doubtedly increa supstantially in due course, _Take note. STOP PRESS: Th irst
issue of ﬁﬁ,yMarch 1&&8, has been rgﬁrintad, and will be sent; see EEB, July lSSg, PelTle

You may not be able to afford the money or the time, but certainly every radio
Dluhcand every Division of the WIA and NZART ought to subscribe to the major Enclish
language technical magazines. If a member sees a reference to a very good design
in the literqturé,.he is not being properly treated unless he can lay his hands on

the wanted article. All Institute Divisions should have complete Ham Radioc from ND.%; a%
gast,

Transistorised Transmitters held over again ‘until next issue. Some people
have said they are tired of the subject; so am I. .lMost of this issue seems to be
Gunther again; how can one man have so much to say? But authors must not despair;
your articles are sittingo here, calling loudly for attention! [Next munth]
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LEVTER ¢ A wWider Outlook !

I don't know how I came to be on your mailing list - some kind fellow must
have paid my sub. for me. I want to tell you how much I enjoy your articles and
discussions on a wide variety of topics. Particularly do I feel you are right when
you advocate a widening of outlook. It is a pity so many of us can [Dr will] only
discuss the technical side of radic - fascinating as this subject is.

After all, Radio Amateurs are people - yet many of our practices tend to sep-
arate us from our fellows. Our language is often unnecessarily !'jargonised' to the
detriment of communications gemerally. The indiscriminate usz of phonetics and 'Q!
signals in phone communication are commonplace and do much to obscure meanings
rather than enhance them.

The devious words often used to describe the brand or the maker's name of a
product, anc the use of 'DeeBees' to mean Dollars, are other components of this Ham
Jargon which, to the ordinary citizen, must make us sound like a bunch of 'nuts'.

The contention that the use of plain language, when discussing such things on
the air, constitutes advertising and is against requlations appears to me ridiculous.
In any case the devices resorted to, cdo nothing to hide a name or sum of money to
the ears of any one over the age of six.

I make a plea for more plain language as a contributing step towards the more
difficult goal of more meaningful communication - which I thirk is the essence of
your paragraph 'How to be intelligent' p. 101 ECB Sept. 1968.

Getting back to the subscriptions, I have a few friends who apparently have
not been exposed to the regular philosophies and technical information contained in
EEB. I would like them to share in these delichts and so am sending a list of names
and addresses together with the necessary cheque to filr. Walton.
[[Good on you, mate!=- Ed. ]] be amyBi, YHORLE

Doncaster East, Vic,
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QUOTE WITHOUT COMMENT [['Disa and Data’ reprinted from the LERC Amateur Radio
Club Bulletin, September 1968 [Editor, wepps] ]]

The National Bureau of Standards has proposed a change in the basic value of the
volt, the basic unit of electromagnetic force measurement. As of 1 January, 1969,
the new volt would differ by 10 parts per million from the present value, to 1.00001.
The NBS hopes that the International Committee on Weinohts and lieasures will approve
their suggested change at their October meeting:; the last change [1946] shifted the
value 330 parts per million.
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AMATEUR RADIO TECHNIQUES -- A review

“[Pubiished by R.5.G.B., %%/VY%%;&A%J%Q&I?VQ%V; London W.C.1. 12/6 stg + 2/6 post

Doughty 5t., and pack ]
This is the second edition of G3VA's magnificent 'Technical Topics'. It is
divided, apparently unimpressively into:

SEMICONDUCTORS AUDIO AND MODULATION
COMPONENTS AND CONSTRUCTION POWER SUPPLIES

RECEIVER TCPICS AERIAL TOPICS

OSCILLATOR TOPICS FAULT-FINDING, AND TEST UNITS
TRANSIIITTER TOPICS LIST OF I.F. FREQUENCILS

The wsalth of Good 0il in this book is simply staggering; it is well worth
getting this second edition even if you have the first. Our normally taciturn
Assistant Editor comments: 'yves; guite good'.

The one criticism I might make of the Second Edition is that all new mater—
ial is merely tacked onto the end of the relevant chapter, whereas it could have
been inserted more appropriately into the body ,of the text. The same applies essen-
tially to the chapter !'Semiconductors' which contains much material that ought to be
included under specific chapter heacings; as it is, there are fine semiconductor
circuits in that chapter, and in the others too. On the other hand, the organisation
of text was probably arrangecd to save money, and the price is certainly most reason-
able for a book of this size and quality.

Ue don't have room for the several pages of EcB which would be required by a
good review of this book, but I might mention merely a few of the items which have
been added in addition to those of the first edition:

1] Semiconductors: Transistor AF power amplifiers and design. Lots of them. Louw
power transistorised transmitters, parametric amplifiers, FET's and Applications

[5 pages, newest iceas].

2| Components and Construction: ALC with Light Dependent Resistors, I.C.'s and
applications [ugh |, Varicap tuning, etc.

5] Receivers HF Xtal Filters, Transistor Q lultiplier, Detectors and ANL's, RF Att
Attenuators, Transistorised Communication Receiver topics, frequency synth, Foruward
AGC vs Cross flodulation, Transistors vs nuvistors vs FET's, typical FET Front-end
Circuits, The Synchrodyne receiver! [Ref footnote, P. 95, September EEE], Paramp
up-converters, [lixer and Premixer Designs.

And so forth. It occurs to me that 'Technical Topics'! [appearing every month in
Radio Communication, HSEEI, now known as 'Amateur Radio Techniques', is just what I
wanted to do with the 'Literature Review' I tried a year or two ago in these pages:
an intelligent comment on the best articles of the latest literature. In my case,
it degenerated into a long list of articles which interested no one. As you may
see, much of the EEB does seem to be a commentary on recent literature sometimes,

S0 my hopes are not dead., But they don't have much effect beside the thoroughly
professional treatment G3VA brings to TT and ART.

Amateur Radio Techniques is one of the most generally interesting books on
subjects of interest to hams, I have seen in years. Now, g0 buy it.

Try to get your local branch of the WIA or WZART to get it first,--because it
will be easier, and won't cost much more |See P. 26 of A.R. Oct. 19683. Same applies
to the nice Amateur Radioc Circuits Book reviewed i e-ﬁajust EEB. If that is naot
practical, send directly to R.S5.G.B. for it at above/address. Get a draft in
sterling frem your Bank. The conversion works out at about §$A2.016 to the Pound
Sterling. WNorth Americans can obtain it through Communications Technology, Baook
Division, Box 292, Amherst, New Hampshire 03031, New Zealanders can probably get
RSGB material from NZART, or maybe from the firm mentionmed on P. 104 of last month's
EEB; show them this announcement if they need convincing. [Peth, could you please
ask them if they would be willing to handle EEB for N.Z.? would save a lot of bather]

R
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LETTERS TO EDITOR

The FET Converter [ref. EEB, P. 109]

In reference to FET converters, 1 think cne of my designs could be relevant,
which appeared in A.R. for July 1968, using dual gate MOS FET's. I should like to
comment on cross modulation performance without getting involved in exact figures.
The lack of cross modulation in that converter proved to be quite superior teo any
valve converter put up against it, including the ABP type 2 metre converter which
I will use as a comparison; most UHF'ers know of it, and how well it performs.

The NF of the 5 units I have measured varied from a minimum of 1.0db to a max-
imum of 2,5db, *in comparison to the ABP having approximately 8 db. The gain showed
to be somewhat less than the ABP type, but still quite adequate to feed the normal
communications receivers [but not to feec, say a dual wave mantel set]. I hope
these comments may be of interest to you and your readers.

Of intercst to readers interested in FET's will also be a series of articles
commencing in Amateur Radio of MNove 1968 , on all-band, do-it-yourself 55B solid
state transceiver, using about 80g FET's. [tpart I looks good, with more to come--Ed. ]]

1 might mention that circuit boards and/or complete kits or made-up units of
the 2 fletre FET Converter described in AR are available from VK3AFQ, H. Hepburn,

-4 Elizabeth St., Brighton, Victoria, 3186. Equivalent units for 20, 15, 10, or 6
Mletres are also available from him.

r -~ K.Nisbet, VK3AKK. Springvale, Victoria.
LLTEE Dctgherfl968 iEEﬁE? gﬁ %2 ?na 4asT haueHFET Frgnt eqd%, Eﬁt egerallé.thﬁy hﬁug_
iigher nolse figures thah that of Hepburn_ and Nisbet in July AR; Bu ober Ham Radio
IﬂEXpEI‘ISiUE Tetrode FET's Available claims iagdb for I“lﬂtﬂmla MM_S%BB bipol=T - ____Ed}]

I have discovered an excellent source of [0S FET's abroad, and you may like to o
tell your readers about it. For some years 1 have been dealing with a chap in the Eﬂ
U.K. who has always given me a very fair deal. At present he has RCA A0A68B's at
stqg 10/5, or stg 8/5 each for 5 or more. G5tg 6/- for airmail brings them back in 2?;
about ten days, all brand new, never a dud. Sea mail would, of course, cost less. %

His name is: G.W. Short, 396 Selscon Road, Croydon, Surrey, CR20DE, England.

W
He also has very nice sockets for them, and reports also having 3N140 and =
3N141 types now being used in converters. They are Stg 20/- and 15/8, respectively. o
Sockets are Stg 1/7. Other transistors available are BC168 for Stg 2/3, BFY51
[2.8W, Fy 50fc] for Stg 4/9, 2n3707 for Stg B s
_ The characteristics of the RCA 40468 are available in the ACA Transistor
Manual, which is well worth getting also for its circuits, but for your benefit
here are the brief charscteristics: Silicon N-channel, 7500umhos {yfs] at lﬁomc/s,
100my, 20V [Ds], Gate Leakage 200puA, max.

-- D.C. Tovey, flordialioc, Victoria

[[Saunds lovely, but readers should order a sample lot first to see what Customs

are like in your area .... =-- Ed.]]P.S.: See also this iseue, p. 118.
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QUOTE WITHOUT COMMENT [Ref article on Receivers, this issue]
-~ Frequency Modulation, by Peter, ZL1TBL [Heprint&d from Spectrum, N.Z., 5/68]
I have carried out NBFM tests with ZLITAT flobile, and found that when things

Eet sticky on Af, FM just comes throunh nicely .. just like using a land-line

using an Fiil detector in receiver]. NO ignition noise on anything, just modulation.

I think it is time we threw out our high powered flodulators and saved some battery
power, or use the rest in our Class C final. 1 have often wondered what I will use
for a modulation transformer for Afl. As you can see, Flil is cheaper to get going, less
battery power, more efficiency, no noise in the background, no modulation transform-
QFE. The modulator in my Fil rig consists of dne double triode valve and a crystal
mike.




E8, R&-1)

(SFeFéEf'?{g/

EEB October/November 1968 P. 109

MORE ABOUT FIELD EFFECT TRAMSISTORS AND THEIR BEAUTIFUL APPLICATIONS —- Editor
-- with a note about Antennas !

There was such an enthuseastic response to last month's offer of information on
FET converters that it is evident that I ought to have gone ahead and printed it all
up in the EEB, but this is not practical, and we'll go ahead with the criginal plans.
But I decided to add a number of other FET items from our files, thereby making
quite a nice packet of information. We are working on the enlarged Packet, and it
should be available in Due Course. If anyone else is interested in FET's, sources
of information about them, and some nice applications, send your SAE. Don't blame
us if you miss out on this. FET's will solve some problems shared by transistors
or valves, and may well be the Device of the Future, at least until they are re-

placed by I.C.'s.

Current Literature

I wish to apologise for omitting in last menth's discussion of FET converters,
several important articles by local talent; it was caused by the confusion during
the recent flove, and I am only now di;ging through the Pile.

In the July 1968 Amateur Radio, H.L. Hepburn, VK3AFQ, and K.C. Wisbet, VK3AAK,
have a very nice all FET 2 lletre Converter, using the latest technology, so you can

certainly say that Australia is up with the Rest. See _also P, 108 here, letter.
See -also Oct., Ham Radio P.ET% for neutralisation of BNlZl in 2 metre mnverters,

In the same issue, G.5. Byass, UK3ZWA has an intercstin. note too, on a 6 ietre
Converter. These authors are EEB subscribers too, which is not remarkable, since
authors receive our Promotional Materiel -- hi. While I'm at it, I might once more
point out to all prospective Authors, that EEB material is not copyright, and you
are perfectly free to print your articles Flsewhers afterwards, for uwider and/br
more lucrative coverage. If you are in a nurry, say so, and we'll advance the
usually-slow publication date. If your article is biguish, you might just send us
a nice summary of it, with block diagrams and performance figures, and saying where
the Full Details will appear. Uhy should you do all of this? I don't know, but I
thought I'd mention it. Maybe because CEB is such a pitiful sight that it needs
sympathy? T

. A valved converter appears in the October 1966 AR, and is discussed elsewhere
here [P,112]. Although the various FET articles claim that FET's can actually oute-

< perform valves for noise and linearity, my conservative instincts favour valves

anyhow. In any event, certainly not ordinary bipolar transistors [but see EEB, Sept

. 1968, p. 102]. [and Radio Communication, June 1968, Technical Topics, p. 370: A

Common-collector mixer with low cross modulation and low noise.

Although not local talent, very good indeed was also 'Solid-State [lodules' by
O.R. Dryden, G3BKQ in AR, June 1968, p. 8, reprinted from Short Wave Wag., of Dec.
1967. Sundry very nice techniques for replacing valves directly by FET's; I nearly
missed this one because of that word 'Modules'. A flodule is not necessarily an
Integrated Circuit. EEB article oy I.N. Kallam socon, on FET-ising a receiver.

As you can see, Amateur Radio is a respectable technical publication, and the

WIA is a worthwhile organisation. You can have both; details from P.0. Box 36,
East Melbourne, Victoria, 3002. Applies to foreign readers toao.

References

For readers who are not terribly interested in the sophisticated material which
will appear in the FET-packet mentioned above, you could do worse than to read up a
bit of fundamental stuff on FET's. I might suggest the following good references:

l] FET Principles, Experiments, and Projects, by E.fl. Noll [anuther £EB subscriber,
heh heh !f, published by Sams, 1968. Since we just received our copy from abroad,
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it will probably be about six months until it percolates to VK, and then at an in-
flated price. If you want yours soconer and/nr much cheaper, write to The Bookstore,
FAA Aeronautical Center, Postal Station 18, Oklahoma City, Oklahoma 13169, UiS.h.,
enclosing about $US5.50 [including postagej. Tell them to give you a Credit Slip if
there is a refund:—énd we'll buy it from you if you send it to us with SAE. UWhile

you are about it, if you like Transistorised Transmitters, send for the RCA Silicon
Power Circuits flanual at the same time [about 8US2.20] and the RCA Transistor

Manual [ditto]. . . They sell all kinds of other technical and non—technical books too,

We intend to review the FET book properly sometime, and to reprint one of their
interesting QRP FET transmitters, but I had to let you know about it now.

2] 'An Introduction to the Field Effect Transistorp! by G.5. Byass, VK3WA, Amateur
Radio, May 1968, p. 6. Very good.

3] 'The Field-Effect Transistor' by F. Johnson, ZL2AflJ, Break-In, May 1967, p. 103.
This article describes a 20 FET converter, and gives a long Bibliography on FET's
and their applications, Break-In is the New Zealand equivalent of AR,and includes
membership in the NZART, for $3,00 for all practical purposes; Box 1733, Christ-
church, N.Z. You must not send Australian or American currency, because then they
could use it to buy what they needed abroad, but you could get a Bank Draft in $NZ
to send to them instead. Same applies to Spectrum [P.0. Box 5268, Auckland, N.Z.]
which is also very good, $1.

4] 'Keeping up with Semiconductors -- FET's,' Electronics Australia, Feb. 1967.

5] 'Field Effect Transistor Primer' by Jim Fisk, W1DTY, 73, Dec. 1965, P. 54.
And so forth and so on. There are equivalent articles in QST of high calibre, and
probably in CQ too, but I don't have any more time to dig around in the Mess.

6} Applications Notes by the semiconductor manufacturers, e.g.

a| 'Applications of the Silicon Planar II [0S FET,' Fairchild APP-109.

bl _'Understanding FET, and Parameters,' flotorola AN-205, AN-206. Etc etc.
_____________________ ? T] See October 1968 Ham Radio, p. 4R+ for basics, troubleshooting.

The reascn for this is that on the back of the article by G3BKQ in the June AR,
there is another, '" Some Thoughts on 'V-V' Beams for 14 and 21 fic', by C. whalley,
VK6KK. From his enthusiasm, and from that of the authors of similar articles in cg
[and I think in QST of recent date]? it appears that the V-Beam Yagi or V-Beam Quad
appears to be about the best of the usual antennas,in the search for the Perfect One.
A point well worth remembering. Now how about someone sending us [ur other mags}
an article on a folded V-Beam for apartment-dwellers who like to work DX on 1607?

I thought that 'The World with a Triangle,' by Wal Salmon, VK25A, in the
October 1968 Amateur Radio might have been Just that. It wasn't, but it was just as
intriguing. I recommend it to all Antenna Enthusiasts, along with its predecessor
in AR of April 1967.

On the same page as UK2SA's article is an announcement about 300Q gnen-wire
line now available in Australia. I have used similar, anc strongly recommend it to
those antenna-users who are plagued by the high wet-weather loss of solid dielectric
transmission line, or by the all-weather loss of coaxial cable, If anyone needs
convincing about the latter fact, take a look at 'Coax vus Upen Line' by B, Roberts,
13, Nov. 1962, p. 67, or other similar treatments of the sub ject.

— g - — - = = — = - . _— — - — . - -_— -— —_ —_ - - - s -— _— - = —_ — — _ — - = —_ — — - —
= = — = = - = - - = - - = = - - - — pam= - - = = - - = = - = = = — - -_

[Reprinted from 'Auto-Call'] Nodern version of: Who was that lady I saw you with
last night? That wasn't any lady, that was y 15 year old son !

[[ve've got them in UK tao] ]




JARRIER BEGEFTION FOR AM -~ by Cel Hadloek, W1OTW *

wemmse { Nicsriber ane buandred ninety-11o of & scrics | e

o

Iv ramo the vuconventional may b the cause of luning one from the well.
beaten path of daily habitat. Thus, it was that the hope of listéning to a
S.8.5.C, signal found us the other evening mining across the 75-meter "phone
band far [rom our asual stamping grounds on the VHF bands,

It way interesting to see how the other end of the ham world lives. A
couple of 5.5.5.C signals were found and tuneed in by following the unique
technique of receiver tuning and adjusiment recommended for use in their
reception. The AV was turned off, R.F. gain retarded, A F. rain advanced
and the turing dial turned very, very carefully. Pastafazool! It works!

After there were no more 8.5.5.C. sigrals 1o conquer, we continued tuning around with the
receiver in conventional manner, OF coures, the hand was crowded, Two ineiers was never like
this! The crystal filter was quickly put into action to ohtain sharper sclectivity; this seemed to
leave something to be desived, though, as the readability suffered as side-hands weie cut. Flenty
of “lows,” but the “highs™ that contribute most w readability were down. Somenow, this didn’t
seem to be the right way to tune in these signals, We were keeping the carrier intact and clipping
our sidebands. Now, the chiel purpose of the carrier is to move the 8 meter while the intelligenee
comes from the Jond-speaker, OF course, to many hams the S meter is the mare important of the
two anyway, Did vou ever stop o think that, even at 100C, modulation, we are transmitting
twice as much power to swing the 8 meter as we are o actuate the loudapeaker?

What o do about it? The most Fivorabide sput an the selectivity curve is the noge which s the
point of least attenuation of the desived signal. Let's get the earvier off of it and put one of the
sidebands thvre, The other sideland disiappears, but =0 what? You don’t need 3 mirror to sce
what the other fellow looks tike, So we detune the receiver so thar the carrier is, say. 1800 eycles
off the nose. It doesn't sound good! ‘The rexson is simple: We have reduced the strength of the
carrier, while those componcnts of the side-hand on the nose of the selectivity curve are now
un-attenuated 50 we now have the equivalent of a very hadly oversmodulated signal. What to do
now? Let's get rid of the carrier and substitute a new carvier of ampie atvength in its place, The
carrier is rasily clicninaied by adjusting the phasing control to a setting that phases the carrier oat,
At least 80 db, of attenmation should e possible in a properiy designed cryatsl filter. Egacd! What
15 happening to the § wicter? g the propee setting of the phasing contrul is approached, the
Semeter reading will go to zern if the carricr s uninoduiated, But if the carrier is modulared, (as
practically all 75-meter "phone carniers are!) the S meter will dance wildly up and down as it is
now actuated only by side bands which are far from steady with most voices. If vou mn stand such
desecration of ham convention and can steel yourseli to the fact that from now on we are going to
ignore the § meter, we are ready to proceed turther. Since the § meter is now useless and there is
no carrier o develop AV, let's tuen off the AV, regard the RV, gain control and advance the
audio gain control. Notice rhat this preceding seatence is the technique advocated for reception
of 5.55.C, signale. Now we need 1o lurn on the BRO to generte the cactier that is needed to
replace the transmitted carrier that was previously phased out so that desmodulation can be ac-
complished. Mure $.8.5.C. technigue ! The BFO knob it now be adiusted so that its fre uency
is identical ta that of the extinguished carrier (and we really mean identical — ro within 10 or 20
cycles). This can be accomplished by ear by turning the BFO koob very sluwly until the noise
emanating (roin the loudspeaber sounds humao, Now we have the final result. All this while the
tuning knob has remained untouched. We can now tune the receiver to any signal in the bane
adjusting nothing but the KT, gain control to compensate for a cliange in signal strength. This
is similar to exalted-carrier operation and can be called $.8.E.CL Or js it 8.58.00.2 As you tunc
inte a signal, a beat note will be heard hetween the carrier {not yet phased out) and the BFO,
Simply tune this down 10 zero bheatr at which point the cardier Jands on the phasing notch and
disappears and the TIF(} knuoh should be carefully adjusted for Lest ruality. 5.5,5.C. siznals can
be tuned in similarly except that nio heteradyne will he heard as the carrier has already been sup-
pressed at the ransmitter. Perhaps you just can’t geit the 8.5.5.C. to make sense at ail, This means
that the wrong side hand has heen suppressed and it will be necessary to reset the phasing notch
and BFO on the apposite side of the selectivity curve to receive it

The system described aliove seers to be far more effective than the nsual “on the nose™ system
of tuning but it requires very careful tuning. Give it 2 try but don't give up oo scon. Tt will take
time (o get used to the webnique and it will require considerable will power to tcar yourself
away {rom old hahits.

A couple of hints may help o make the initial adjusouent easier, To Lielp set the BFO to the
carrier frequency, detune the phasing contro! slighdy to let through a little carrier, The BFO
knob can now be adjusted to zero heat, Now the phasing knoh can be reset by off-setting the BFO
knab to get the same heteradyne with the carrier, The phasing koob can now be adjusted for minia
mum heterodyne strength after which the BFO knob may be returned to the “zera beat™ position,

The above operation will give the equivalent of single sideband exalted-carrier reception with
only the necessity of acquiring tie proper aperating technique. Tt is not necessary to pay out 3
couple hundred bucks for additional equipment; everything necessary was provided when you
bought the receiver.

ow 1o eliminate a heterodyne now that the phasing control has to be used for carrier sup-
pression? A Select-O-Ject will do this for you, of course. Car. Haprock, WI1CTW
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RECEIVERS AND UNUANTED SIENALS; 1Is SSB really necessary? [RLG]
-- An Addendum to the article on the obverse page.

Although the abovementioned article is somewhat dated, and although we now have
better devices for obtaining selectivity and for producing local signal injection,
the main idea bears some thought, and reflects some interesting implications for
modern design.

A further note on Sensitivity and Cross Modulation

Reference the ECB articles on these subjects, June-Sept. 1968. The sub ject of
improved receiver tEEFhique is vast, but I have always been intrigued by it, in the
same way Antenna Enthusiasts feel that there must exist somewhere the Perfect Ant-
enna. As our recent series on Receiver Front Ends has shown, the situation is not
necessarily simple, and compromises are indicated.

Certainly best sig/nnise is obtained with triodes, and with sharp cut-off
valves in general, but these give more trouble from cross-modulation; no good to
have plenty of signal if you have too many I Antenna signal attenuation is one
answer; E.H. Conklin, KG6KA writes that he doesn't favour that: it attenuates weak
signals too much. He makes the same point in the interesting articles on trapping
strong signals, in 73, flay 1967 and August 1968, and points out that it does not
help much either to turn down the r.f. gain control, or to use limiting diodes
across the antenna terminals. He has had good results simply by placing a series-
resonant tank across the antenna terminals. I have also found this very effective,
particularly with a parallel-resonant one also used in series. The interfering
station[s] can be nulled out nicely, with negligible effect on the desired ons.

With reasonable Q of the tuned circuits, you can obtain so much selectivity that you
can remove the carrier from a signal, leaving only the side-bands. This, of course,
suggests a different method for accomplishing what W1CTW does with a crystal filter,
On the other hand, it also explains why pre-r.f. resonant traps may not necessarily
eliminate cross-modulation entirely, if the interfering signal is overmodulating;

we have an interesting example of that here, with a commercial broadecast station
which sometimes puts a trifle too much into its sidebands,

For really good pre-r.f. ad jacent-signal rejection, the ideal method involves
special filters of sophisticated design, as described by K6KA in ST for August 1967.

See also 'A New Approach to Receiver Front-end Design' by W.K. Squires, W2PUL,
4ST, Sept., 1963, in which he describes the use of the Beam-Deflection Valve as 3
mixer, to provide improved linearity. The subject is also treated interestingly in
the 'Receivers' section of Technical Topics, or Amatesur Radio Techniques, by Pat
Hawker, G3VA, [both the bound volume and the monthly articles in Radio Cummunicatinn].
See also: 'Designing Low-Noise r.f. Input Transistor Stages!' by b.A. Rheinfelder,
Motorola Application Note AN=133,

In Amateur Radio for October 1968, R.D. Champness, VUK3UG describes a nice 6
Metre Converter using a 6EHT, recoonising the desirability of low noise, and is a
welcome departure from the 6BE6/6AK5 school [Ref EEB, June 1968]. One might look
for a 6BY7 for more remote cuteff, but the 6EH7 is a good valve. A foreign corres-
pondent has complained that the 6BYT7 is not available elsewhere; its British equi-
valent is the EF85, and surely some VK or G radio amateur will collaborate in making
it available . . . I would argue only with VK3UG's use of AVUC on the r.f. valve,
because it degrades signalfhnise, but he does say that delayed AVC could be used for
better weak-signal performance, so ke is forgiven. An r.f. gain control [independ-
ent of i.f, gain] is, in my opinion, better.

Selectivity ' 5
Once you do get the signal inside your Black Box, the fun benins: it must be
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nurtured carefully, signal separated from igniticn noise [preferably early in the
i.f., to avoid wave sharpening by selective filters ! ], and from other signals.
There are also esoteric techniques for providing 'Squelch' or 'Muting,' an article
on which will appear soon in EEB.

The 'separation from other signals' is indeed a problem, and one of the argu-
ments for 5SB is supposed to be an improvement in that property; it suffers other
qualities, however, as we shall see. Traditionally improved selectivity has been
achieved by introducing more tunmed circuits, or in modern times more tuned circuits
at lower i.f. frequency [because lkc is 2;, of 50 ke, but only 0.2% of 500kc]. The
latest techniques involve crystal lattice or mechanical filters. Pat Hawker comm-
ents on p. 47 of Amateur Radio Technigues [c.f. EEB this issue, p. 107]:

The only real advantage of a lpw i.f. is that it permits good selectivity to be
obtained with conventional tuned circuits; but against this must be put the
difficulty of avoiding 'birdies' and other types of spurious response [EDE dep-
endence on stability of more oscillators ! -- HLG] as well as susceptibility to
cross modulation unless steps are taken to reduce these problems.

Certainly, any receiver not coptaining either a mechanical or a crystal filter

and with a final i.f. of 450kc/5 or more cannot be expected to provide the

degree of selectivity needed today. But a great deal has been learnt in recent

years about the design of symmetrical and single side band filters, so that

there is now no fundamental reason for a low final i.f. except that of economy.
So -- S5SB has done some good after all ! A recent issue of 45T has made the same
point by publishing s qood single-conversion receiver with selectivity comparable
to multiple-conversions, and with much lower noise or spurious signals. The
whole question of selectivity has been covered guite adequately in the various
references appearing at the end of this EEB article.[Next month, sri]

Selectivity vs intelligibility |[See also, P. 111, here]

When you have separated a sinnal satisfactorily from all possible interference,
you can still have troubles. Haven't you noticed that an attempt to reduce the
passband may reduce interfering stations, but it also reduccs intelligibility of
the desired signals by taking out high frequencies that aid communication? You can

1 hear him clearly, but you can't make out what he is saying J The effect is worsened
by the tendency to use high pass audio filters in the transmitter to eliminate low
frequencies that 'waste power without increasing intelligibility'. It is a myth
carried over from an earlier day. It has been pointed out in an article I read
sometime ago: 1If the transmitted signal cuts out all audio belouw lke, and the
receiver cuts out everything above lkc, the net result will be zero. Evidently the
best intelligibility can be obtained for a given selectivity, by providing as much
sideband signal to the detector as possible. This requires good shape factor of
the i.f. passband, and suitable manipulation of the signal. This is done most
effectively by chopping off one of the sidebands entirely, along with the carrier,
if any, and treating it as an 558 signal, as WICTW points out,

EEB readers who are interested in technical matters only should now skip quickly
to page 114, bottom.

Talkpower?

In the same vein, however, S5B enthusiasts point out that since the most
‘effective receiver techniques involve filtering or phasing out sidebands and
carriers, it might as well be done at the transmitter, alloving "twice as much
talkpower to be transmitted for the d.c. Power Input'. Therein hanas a ragged tail.

_ T?ice as much as what? If merely twice the power, that gives only a negli-
gible increase in signal, and look at:all that trouble. Enthusiasts claim that

L R
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effective talkpower does, however, exceed the amount expected on the basis of more
powsr, and this is true. But if talkpower is the only important thing, one could
also use Narrow-band FM  [which also eliminates TVI and most naise], Cu* [a sadly
forgotten art], the telephone [particularly for chats across town], or as much
radiated power as possible.

I suspect that much of this boils down to the whole question of the use of
Power. I should hazard a guess that it tends to be abused as much on the air as
it is in the councils of Governments, and I daresay for the same reasons. To blast
through GRM with high power, or worse, to talk to the chap across town by using
hundreds [or more?] of watts is -- shall we be charitable and say that it is not
the mark of a gentlsman who is proud of his father?

Is 55B Necessary?

Arguments for 'talk power' of 558 belong in' the same kennel.*¥ If the object
is to communicate efficiently the trivia which passes for 'contgct! on the amateur
bands, there are other modes, as mentioned above. SSB could be one, but it is
astounding that it has achieved the 'popularity' it has; the other operational
advantages of SSB appear to be the convenience of break-in, the absence of hetero-
dynes, and the saving of band space. The first two items can be achieved in another
manner, as I shall describe, not to mention the usefulness of CW [with vast 'talk-
pnwar'j. Single sidebands will not solve the real problem of 'space on the bands'.
Assuming that 100% more space is available on the average [which is not true], what
will you do when there are 100% more signals on the air, even assuming they are all
§SB, and that they are all 'properly adjusted' [ha ha]?

Since 5SB is stripped of the unigueness of its power-prevailing and space-
saving advantages, it may be seen for what it is: An unnecessary and expensive and
unnecessarily prestige-inducing complexification of our lives. It is also a pres-
tige stimulus for a profit-hungry commercial market of 'amateur' electronic equip-
ment,*** and a convenient method for establishing communal 'nets' presided over by
the most aptly named 'llaster of Ceremonies'. Thus, 'Amateur' Radio participates in
the depersonalisation of the individual, the characteristic contribution of the 20th
Century. Who needs it?

The case has been put with the most elegant simplicity by G3UGD on p. 34 of this
year's EEB; I suggest you refer to it at this time. WA9TJT also returns te the subjest
in next month's EEB.

Are Carriers Necessary?

Now that I have antagonised about 80% of my readers, I shall back into a corner
and admit that there is some desirability of removing part or all of the carrier.
Partial removal results in 'Controlled Carrier' Afl, and when combined with screen
grid modulation [lets see you do that with transisters] provides a very neat and
quite effective mode of communication, and does not unduly antagonise receivers.

¥ both of which are easier to adjust properly, and arc thereforec generally adjusted
better. Wherein, therefore, lies the " State of the Art" ?

¥*¥ At least for anyone who uses more than ten watts of S5B8 [i.e. 20U PERP]. To be
magnanamous, allow 200 for AWM or DSB. flany are the craftsmen who have worked
the world with less than 10w,

¥¥%5ideband Electronics and other reputable manufacturers need not write angry letters
of protest. I am not attacking them, only the System. If thz System were differ-
ent, they would be sellino you other stuff, equally reputably. In any event said
System originated Elsewhere, presumably with the tacit blessing of the big organ=-
isations said to guard the best interests of the Amateur.




[Receivers and Unwanted S5B] EEB October/November 1968 P.115

Complete removal is 'DSB', which eliminates selective fading and carrier phase dis-
tortion and heterouynes, makes speech clipping easy, involves nothing critical, is
easier to adjust properly than 55B, and avoids unpleasant Class B linear [iF you're
1ucky] amplifiers. CU is even better, but reguires skill and an appreciation of
Finer Things, so we need pursue that no further.

As WICTW points out, you can receive AM Detter if you remove its carrier, and
preferably one of the sidebands too. But you can't receive DSB at all, for all
practical purposes [ulthﬂut elaborate Equlpment] unless you remove one of the side-
bands. But this is not difficult with modern receiver technigues, and in any event
it is desirable to 1mprnue selectivity and improve 51gnal/nulse ratio, And it gives
you a choice of sidebands down with the stupid 'convention' about USB and LSB!
Said technigue is des:rlued very nicely in the article:

'That Unwanted Sideband' by Jim Kyle, K5JKX, 73, Oct. 1965
P. 92-101 [73 Magazine, Petﬂrhurnugh New Hampshire, U.S.A.

and it could well be worth sending a [U.S.] dollar for th: requisite back issue; if
they can't supply the mag, ask them at least to photocopy that whole article. Cost
ought toc work out about the same.

Cne of the nicest ways I know of doing this, was the 'Signal Slicer!' which
appeared in the G.E. Ham News, now alas, out of print. We have received permission
to reprint this article, anc will do so uwns day., It is also described in 45T for
July 1948, and briefly in the Kyle articls. See also Ref. No. 8 at end of this EEB

rticle.

DSB is very easy to generate, and does eliminate heterodynes; with suitable
receiving equipment it has all of the advantages of 55B, without the onus. With
humble apologies to Jim Fisk, DSB alsc avoids all nonsense about Transmitting Con-
verters, and avoids Linear Amplifiers with their problems and rotten efficiencies.

The Receiver Deceiver

Related to the WICTW article, there is one more receiving technique of interest.
If you are receiving a carrlerlpss signal, you usually inject the carrier by BFO
methods of greater or lesser elegance. There is another method: inject the carrier
before it enters the receiver! This is not a new method* but is well described in:

'The Receiver Deceiver' by F. Haines, W2RuJ, 15, 1/64, P. 30-35.

This consists simply mf providing a stable VFO with variable output at the sig-
nal frequency, and mixing it at the antenna, at low Z. I may add the caution here
that this ought to include a cathode Fullﬂmpr to isolate the antenna from the VFO,
so that you won't transmit the carrier you are supplanting!

W2RWJ uses a cathode follower with pot in the cathode for variable output, to
isolate the VFQ from receiver, not emitter follower, for the good and simple reason
that emitter followers dldn’t provide sufficient 15n1atlun rven when cascaded
threefold. Transistor snthusiasts take note:; but FET's Dughi to work, as indeed
in virtually every application using valves at low pouer,

Advantages of external BFO

Haines claims these advantages for front-end carrier injection:

l] Independence from internal BFO characteristics. And dependence on the stability
of only one oscillator. You can make that oscillator as stable as you like,
which cannot always be said for the receiver's H.F. or IF oscillators.

; \ [[~= Concluded next month]]

* e.qg. See Ref. No. 8 hore.

R R R
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LETTER TO EDITOR:

Improving Commercial Amateur Egquipment

Here is a problem which may interest you. Uhen the Collins 75-53 receiver is
tied to the 32-53 exciter for transceive: operation, the exciter sometimes 'sucks out!
the signal from the heterodyne crystal oscillator of the receiver. This calls for some
method to reduce loading of the receiver oscillator, to allow sufficient drive to the
exciter, while maintaining injection of the crystal oscillator into the receiver,

Some ZL's have verified this on their equipment, and found that the 21Mc and 28Mc
bands 'came to life' when the heterodyne crystal oscillator coax [which looked like
190 at lQMc] was shortened to 16 inches. Even better results were obtained when the
exciter's own crystals were used [not in transceive]; these require slight realignment.

So, we need a device with an input impedance of at least a couple of hundred ohms
or more, which will take a couple of volts up tb about 35Mc, ad couple it to a 500
coax at the same voltage level. No gain needed. Perhaps one of those broad=band r.f.
amplifiers with FET input and emitter-follower second stage would do it if the FET
were not overdriven. This is a world-wide problem that very few have recognized in
Collins S-Line equipment. A nice little design jobbie for some chap in your area.

-- E. H. Conklin, K&KA, La Canada, California

[[Ed Note: Although I don't become excited by the commercial equipment used by amateurs,
or by its problems, I must say that K&KA has earnsd the right to use it by his fine
experimental work; an 'appliance operator' is one who operates his appliance without
this experimental insight.

For the Problem, what's wrong with a cheap and dirty ordinary transistor emitter-
follower using  something with an f_ of a few hundred wc, e.g. Fairchild 2N3642 or
Texas Instrumen TT=3642, or any D.?U}éﬁOMc equivalent?]]

Transistors and Transmitters

At this stage I am breaking into the transistor field, using 2N697's as my basic
transistor for P.a.'s, with a pair of 2N384's as the U.F.O. Using this VFO into a three
valve transmitter, input to the final not exceeding 5 watts, I have managed to contact
32 countries on 15 and 20M; with 10M opening once again I feel there is guite a future
for the even lower power available from transistors. From my experience in this
field, I doubt whether I can see the virtue in using, say a pair of PADT 50's or similar
[e.g. HUYlO] for 20-odd watts, where the difficulty of supplying such power input is
quite a problem. I have my doubts that the relative efficiencies of transistors and
valves don't put valves ahead on points at this wattage. This lipe of thinking may,
however, be outdated by the availability of modern transistors.

-- J. Andrews, VK2BO, Goulburn, N.S.\.

[[ No fear! See EEB, May 1968, p. 45-46 -- Ed.]]
<><><><><><><><><><><><><><><><><><><><><><><>{><>(><><>(><><><><><><>(><><><><><><><><>

WARNING ! dangerous poison: FLUORIDE
In the October 1968 issue of Break-In appears an article WARNING about the dangers

of using hydrofluoric acid and ammonium bifluoride for etching crystals. \le had a
similar piece in EEB a few years ago, and it is well worth repeating the warnings
strong fluoride compounds are very danderous, and should be used with extreme care.
The dangerous part is the fluoride, not the acid, so it does not much help to neutralise
it with bicarbonate. You must not depend on rubber gloves, because a pinhole may be
disasterous, If spillage or contamination occurs, do use the biecarb, but also
plenty of water. If you get any on your skin, and if it is not removed immediately,
you should seek medical attention... On the other hand, numerous people have used
fluoride for etching, with success, but one must be very careful.

Note also 73, July 1968, p. 50: A 'Rust Remover' named 'Whink' has dilute fluroide
in it. It might not be dangerous if sufficiently dilute, but you don't know; take care.

L T
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MULLARD R.F. TRANSISTORS REVISITED
[Ref: Transistorised transmitters, Vla, EEB, July 1968, P. 70]

/e had the useful idea to send Mullard-Australia a copy of the abovementioned
article analysing one of their circuits. The results were gratifying: Mullard/ﬁust
sent the long-delayed symposium for which we have been pining: " Mullard Practical
Planar for Transmitters," being the proceedings of the meeting held in U.K., 1967:
" It had been our fond hope that some 50 ssts of papers would be forwarded to us,
but in fact only two copies were received which resulted in a rather expensive
photocopying exercise." Again Australia is the Orphan, presumably of the marriage
between the Interpational Commonwealth and U.K. In-ustralisation, both cdcceased.
Never mind, we have the material now, and are most grateful to Mullard-Australia for
sending it. It consists of 58 pages of simply lovely articles on transistor trans-
mitter sign &d applications, including design and construction of a variety of
systems.

The only thing we can do with it at this time, is to use the information as
possible in the continuing series of articles on esign and application of Transis-
torised Transmitters, but the more practical aspects in our forthcoming Anthology.

In interim, the material can ‘be made available on loan to any member of the
Tasmanian Division of the vwel.A., but not outside of VK7, please. My eXmErience with
loans of all kinds has been phenominally bad, though I seem ever hopeful.

In the same post, Mullard also included a comprehensive price list for their
semiconductors, and it is interesting indeed. 1Its alsg nice,to find a manufacturer
who is not afraid of stating his prices; compare with another firm which informed me
that if I wished to let them have specific type numbers they would see about giving
prices. On that basis how can one choose a compromise between performance and price?

With reference to the transistor types mentioned in EEB, 1967, p. 150; and
1968, p. 70, the following obtains:

BFY- 90 4, 68 BLY 34 =6.48 BLY 53 "Expesnive" 2n3926 $14.18
BFW 16 6.41 BLY35 31.97 2N3375 $14.,18 2N3927 17,28
BLY. 17 37.73 BLY 36 29.83 2N3632 17.28
BLY 33 6.48 BLY 38 " Expensive" 2N3924 4.18

These prices are '"'Trade"; add 256 for sales tax, plus postage if relevant, though
your local agent can probably order them if not in stock. Prices subject to change,
etc etc. Retail prices are dearer, but if you look convincing I suspect you can get
'Trade.'

The main characteristics of these transistors have been described in the above
mentioned rufzarences or in the others referred to therein; these will be readily
available to interested EEB readers, so no need to take Up space here. There may
be some difference in price between the above and the RCA items listed on p. 120 of
the 1967 article, but I doubt that it would be significant now; it seems unlikely
that the prices from the big firms would be apprecilably different for the same item.
In any event, the zbove is a guide, and most of you will have to add the 25%.

Remember that you can often save quite a lot of money if you obtain the cheaper
%ransistmr in the T0-5 |or similar] case, and build it into & sturdy heat sink or
heat sink adapter + heat sink -- keeping in mind the maximum limitations on current
Land unltage]. To be done most efficiently, this requires the use of a lathe to
bore a hole of just the right size for press fit into a block of copper or aluminium
|details one day in the EEB], but even a strip of metal about the case can improve
dissipation a lot. The heavier it is, the better, but good thermal contact with the

transistor is also important. Silicone grease between surfaces is also useful.
Rule of thumb: one sg. in. |total| of arga for each watt for each degree centigrade
temperature rise above ambient; derate power for temperature, as per specs. sheets,

R R
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AUOVERTISING

Personal advertisements free if less than about five lines. Commercial adverts 10c
per line, $1.50 half page, $2.00 full page; can be spread over several issues if
desired. Uue reserve the right to edit copy as appropriate. e assume no responsibilify
for merchandise bought or sold through our advertisements.

h"-.--..—a—-—.-—.—.——--——-—-.---a.-.-.-.-.—_-.-.__-_—--_--.-—_.,—-—-———-a..—_—
___.._._.__.._-..___.......-_.___._._._._—_.—_..._.__-_n_.-.._....__._.._._..-_ﬂ,

CHOICE TRANSISTORS: 2N3819 MOS FET's, 70c eaeh. 2N4250 high gain low noise PNP tran-
sistor [see EEB, June + July 1967], 80c each. Pack and post 15c. Na S.A. sales.
-~ Custom Electronics, Box 1452-L, G.P.0., Adelaide, S.A. 5001.

SPECIAL SALE: IBM COMPUTER CIRCUIT BOUARDS from the Uireless Institute of Australia,
Tasmanian Division, P.0. Box 851-J, G.P.0., Hobart, Tasmania 7001. See P. 86 of the
August 1968 EEB for details; Technical Data Notes suppiied with each order.
Ordinary T0-5 Alloy Junction transistors Lfy < 12Mc] or TO-18 Mesas [fr < 500Mc,

depending on type; low voltage] on Boards:

1-99 transistors: 15c per transistor

100-499 : 12c per, transistor ALL. POST PAID

500 and over : 10c per transistor
Prices for special boards |described in August | remain the same. 'Diode=ridh' boards
still available, but mainly on 13 and 17 tramsistor boards. e also still have some
of the 015/065 types |Diffused Junction, fy < 100Mc, BV < 100V] at 20c per transis-
tor, 15c each over 100-l1lots.

_-__..__,.___..:._:._:_.._._._._.-._._._...__.,_._.-______.__:".,_.__:__.

FOR SALE: 1000 Addressograph Frames, wth cards and used plates. $20, freight paid.
A print-out machine is also available at a greatly reduced price. \Write EEB.

Kﬁﬁﬁkiiﬁiiﬁﬁﬁiﬁ%%ﬁk%ﬁk%ﬁ%iﬁk%ﬁi%ﬁﬁK%%E%iiﬁ%Eﬁﬁikﬁkﬁ%%ﬁﬁkiﬁ%ﬁiﬁ%iﬁkiﬁ%ﬁkKﬁi%ﬁ%%%%iiiﬁ

PART-PAC SPECIALS, KITSETS AUST.,
Box l?6, F’.E]., DEE ll.J'HY, 2099, N.S-Ui

PART-PAC 68: Comprises 6 quality assorted knobs, 1/4M" shaft; one crystal earpiece
with cord; four plugs/suckets, assorted sizes; fifty 1/4U 5% tol. resistors, good
values; fifty 1/éw 5% tol. resistors, good values; twenty assorted 100uy polyester
capacitors Lualues between 0.001 and 0.#?pFJ; twenty assorted 10wV electrolytics;
Six assorted tag strips. A total of 161 items, worth more than $25.00 at normal
prices. OUR SPECIAL PRICE: $7.95.

PART-PAC 66: Comprises one capacitor each of the complete polyester range between
3.3pF and 0.47TuF |45 different values], plus ona 10uV electrolytic of each of the
following values: 5, 10, 25, 30, 50, 100, 200, and 500uF. Plus one ROUV electrolytig
of each of the following values: 5, 10, 25, 50, 100, 200, 500, and 1000uF, A totalé
61 capacitors. SPECIAL EEB PRICE: $6.45.

PART=-PAC ﬁﬁ: Comprises three 1/4\ resistors of each value between 10n and 1 Meg.n;
o7 different values, totalling 171 resistors. PRICE: $4.95,

PART-PAC 59: Comprises three 1/2\ resistors of each value between 100 and 1 Meg.n;
5T different values, totalling 171 resistors. PRICE: $6.84.

ELECTROLYTIC CAPACITOR PRICES: |25uV] ELECTROLYTIC CAPACITOR PRICES: [1guv]
SuF = lé6c 100 pF = 25¢ WF = 12c 50 uF = 17e
10puF = 18c 200 puF = 29¢ 10uF = 13¢ 100 pF s 19¢
25uF = 20c¢ 500 uF = 40c 25uF = l4e 200 uF = 25¢
S50uF = 21c 1000 uF = 60c 30uF = 15¢ 500 UF = 33g¢

RESISTORS: 1/4u, S5ktol, 4c each or $3.00 per 100: Any standard value between 1o and
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6.8 Meg. 1X2w, 5 tol, 5c each or $4.00 per 100. Any standard value between lo and 10M.

Please Note: The abovementioned components are all new, and their quality
is guaranteed by us. All orders over $1.00 are post free. Under $1,00

ailak 100! pustage, KITSETS AUST., L [Apology by EEB: The Blotch on
BOX 176, P.O. some copies of the previous

E WHY, 2099, N.S.w, Page is " 10yy" -~ spi]]
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= LCORYRA PUBLICATIONS AND CANBERRA YOUTH RADIO CLUS: PARTS FOR SALE
AY1116/AY1117 Complementary pair: 90c. |[Circuit details: 5¢]
AYL10l: NPN Silicon 400Me [fr]: 50c |Short-wave converter circuit: 5¢]

Ex-computer Needle Relays: 6 Contagts/12. Contacts changeover: $1.20.

EX-COMPUTER CIRCUIT BOARDS: 15c per transistor,

100 transistors worth of Boards fop $12,00.
All Postpaid. WMinimum $2.00

For these, and cetails of lots of other parts, send to:

CORYRA [Publications]

BOX 649

CANBERRA-CITY, A.C.T. 2601
m>a>a>a>a>ﬁ>ﬁ>a>a>a>a>a>@>ﬁ>q>@>d>q)a>a>@>@>@>@>«>d>q>ﬂ>

=> WANTED: EEB Bound Volumes I and II. Will pay double the naw price. == F. Sibson,
Box 195, Mareeba, N. Wueensland 4880 L[Let us know if you get more than you need
from this advert; there are several other people who also want, e.g. Asst, Edl]]

~> VUK4SS CLEANING OUT: 866's, mercury vapour rectifiers, new in carton: $1.50 [plus pst]
Auto Transformers, 2&0/llDU a.c., 1l00W: $2.50. Power Supply Unit, 250U/180mﬂ; BOOU/
100mA; 100V bias; Filaments —- Suit single-ended $SB Rig: $20. AR7 Communications
Receiver, Box A missing, otherwise A-1 order; complete with P/S: $55. SR-600 Ham Band
Receiver; DX~-100 Tx Rig, both in mint condition: Offers. Also other Power trannies
and lots of gear,
== lrite: A. Shawsmith, 35 Whynot St., West End, Brisbane, Qld, 4101,

—> SELL R.C.A. Indicator Unit typas ASB-4 with Intensity, Focus, Vert Shift, Hor Shift,
-~ ~and-Gain-Controls. Ircludes one 1802P1 C.R. Tube in full length Mu-metal shield,
four 6ACT and three 6HG valves. No powsr supply. NEY and unused. Plus two 5BpP1
C.R. Tubes in original cartons for $20.00, the lot, plus freight.

== Writas A, G. Murrell, Penola, S.A. H2T T«

sy FOR SALE: 100 excellsnt quality silicon pawer transistors, T0-3 case. Maximum ratings
Collector power, 115w [259C case |, Collector volts 100, Collector current 15Amps,
Beta 40 at 4 Amps Ice These transistors meet stringent military specifications,
Data Sheets and graphs supplied with each order. PRICE: $2.00 per transistor, pos-
tage included. Minimum quantity per order, 2 transistors, Please indicate if
mounting hardware is required. :
-~ & S, and I Co., Pty. Ltd.; 81 Prospect Road, Summer Hill, N.S.W. 2130

[[Editor's Note; In addition to the transistorised automobile ignition system
which we published in Vol I, we have another one coming up, of novel design. The
above transistors ars likely similar to 2N1100, and are probably excellent for
such transistorised ignitions, Particularly if you test the actual Bucj « This

' looks like a remarkable bargain, but of course EEB guarantees nothing.
—> WANTED: Powell universal hobbing head for lathe with 2% D.P. hobb. Meta shaper,

Atlas 6" or similar. Beaulieu or Camen Standard Smm Reflex Camera, -- E, Kershaw,
> Merlyn St., Footscray, Victoria 3011,
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SPECIAL FROM KITSETS AUST.

[50m¥ Transistor Amplifier: Beautifully made, these amps are constructed on a printed
circuit board, 4-3/4" long, 2" wide, and 1" high. Very handy amplifier. Specifica-
tions: Supply voltage 9V; semiconductors: 4 PNP transistors; Output impedance: 15 q.
Input sensitivity: 50mV. The volume control is included on ‘the board. SPECIAL
PRICE: $5.80 plus 20c pack and post.

Electrolytic Capacitors: New, top grade for printed circuit mounting. Guaranteed.
lle have recently increased our range, as follows:

PUF 10wV : 12c 100pF 10wV : 19¢c S5uF 25WV @ 16c 200uF 25uV : 29c
10uF : 13c  200pF : 25c 10pF : 18c 500uF + 40c
25uF : l4c  B0OOuF 1 33c 25uF : 20c 1000uF : 60c
30uF : 15c  1000QuF : 49¢c S50uF 2l 2000uF : 95c
SOuF : 17c 100uF: : 25c

Miniature 2-1/2" round, 8a speakers, $1.20 each. Post 10c

Resistor Special: We shall supply three resistors of each value between 10q and 1 Meqg,
57 values, a total of 171 resistors: 1/2u, $6.84; l/ﬁu, $5.13 [ 5% tolerances, bnth]

Resistors: Our resistors are of top quality. Carbon film with a tolerance of + 5%
Prices: 1/2u, 5c each or $4.00 per 100.
1/4\W, 4c each or $3.00 per 100
We supply to your individual lists, and our range is from 0.50 to 10OMegs.
Note: the t: tal gquantity may be made up of different values to take advantace
of the quantity buying discounts.

POSTAGE: Due to the recent increases in Postal Charges, we now find it economically
impossible to give a post free service on the capacitors and resistors for any order
under $1.00. It is now necessary to charge a 10c post and pack fee for all orders
under $1.00. Thank you. || Editor's Note: Postal rates have gone up as much as
300% in some instances, recently].

SERVICE: We despatch all orders promptly. If the order is received in the morning
mail, we despatch the order that afterncon.

-~ KITSETS AUST., BOX 176, P.0., DEE WHY, 2099, N.S.u.
[ololel00lvIv 0ieloloIol0leIol0lol0lololelololpl0lololele 0000000NNNNNGNOGNGNONGONNONANNNOCHCNNNNNNNNNNNNNNNGNNNNN
BOOKS FROM AUSTRAIAN ELECTRONICS, 32 Waterworks Road, Dynnyrne, Tasmania 7005.

Sams Books: Techpress Books:

Diode Circuits Handbook $3.25 Principles of Amplitude Modulation $1,95
Transistor Circuit Manual 5.25 of Electronic Oscil. 1,95
Handbook [uf mure] Tr. Circuits s of R. F. Power Amps. 1.9%
101 ways to use your VOM/UTUM. 2.95 of Transmission Lines 1,95
T Fundamental§ of A.F. ﬂmps/Ualues 3:95
Introduction to Electronics 115 Power Supplies and Regulators 2.95
Basic Theory/Application Transistorsl.T5 G.E. Book:

Theory/Use Elsctronic Test Egpt. 1.30 Silicon Controlled Rectifier Manual
Troubleshooting/Repair Egpt. 2.65 l4th Edition] 3450
R.F. Power Measurements |Free with Order | Everything about SCR's, including all
Selected Semicon. Ckts |Schwart,] 3.25 typical characteristics of G.E. units]

-— We highly regret that we can no longer offer the special EEB discount specified im
the August Catalogue, because of much higher Postal Rates. e still have 125Meg n
high stability resistors, $0.70 each. All material is post 'free', and of course the
lowest price in Australia for comparable merchandise... To those who have enquired,
yes, we may be obtaining some low cost special avalanche HT diodes. Next month's EEB.

¥
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".ﬁUSTHALIﬁN HOBBY RADIO CLUB PUBLICATIONS:

l] ELEMENTARY RADIO COURSE: This is a book printed on a G§stetner, Fanlscap pages,
written by Roger Davis, VK1RD. It takes you through the first sFeps of Radio, with
easy reading as well as a number of questions, the answers to which are at the ?ack.
Over 500 copies now in use all round Australia, and acclaimed by many Youth Radio
Clubs. An excellent background to electronics theory and practice, for Youths of
all ages. This is the Second Edition, and comes with manilla covers. 50c/cﬂpy +20cfP

2] TRANSISTORS, theory and applications. This book is PRINTED commercially, and is
quite handsome. It consists of a reprint of the excellent, widely sought-after
series of articles which helped to make the early 1968 series of CORYRA famous,
These were so popular that all the back issues were mle out. This book gives a
really good grounding in transistor behaviour in the way the hobbyist wants it --
words and concepts, not maths. 50c per copy plus 20c P.P.

3} CORYRA, Australia's outstanding beginners experimenters publication, with prac-
tical projects and a little theory, for youths of all ages. Highly recommended by
the EEB LL that's me talking, of course, here -- HLG]]. $l/yr,

4] Free information on benefits and privileges of joining the Australian Hobby
Radio Club. If you do not order Items 1 or <, please send S.A.E,

== The Secretary, A.H.R.C., Box 649, P.C., Canberra-City, 2601.
<><>(><><>(><><><><><>(><><><><><><><>()(><><>i><><><><>(><><>{><><><><><>(><><><>(>

WANTED: Pen-friend in another country. I am nine and one-half years old, and in-
terested in stamps, reading, and fishing. I only speak Australian., =-- Stephen
Gunther, 32 iaterworks Road, Dynnyrne, Tasmania 7005, Australia,
<><><><><>()<>(><><><><><><><><><><><><><><><><><>(>{><><><>(><><>(><>(><><><><)<><>
TRANSFORMER MANUFACTURE AND REPAIR for New Zealand readers: Transformers of all kinds
all voltages and sizes up to 20kvA. Complete repair and rewind service for variacs
of all makes and sizes. Small batch or production windings or rewindings of a
variety of inductors, up to 50kvA. All modern facilities, vacuum impregnation,
encapsulation, etc. UDesign and construction of solid-state amps, control egpt, ete.
== TRANSFORMER WINDERS LIMITED, P.0. Box 15,022, Auckland 7.

i e — = = = - —_—— = —— — == —

HE AUSTRALIAN RADIO DX CLUB

_-::--_::_._:::.-:::_...::—_::_._-:—__:_.-.-._..——__...q

The Australian Radio DX Club, the only organisation of its kind in Australia,
welcomes enquiries from prospective members interested in all aspects of long distance
radio recepiion. The Australian DX News, monthly publication of the Club provides
members with up to the minute information on all ‘aspects of short and medium wave
reception. Members may take advantage of stationery, with includes airmail reception
report forms and letterheads at minimal prices.,

The Club also offers special discount prices on commercial publications, The
ARDXC, in addition, conducts its own weekly DX programme which can be heard on Radio
Station 3NE, wangaratta, 1600kc at 10:35PM East Aust Time on Sunday nights.

The Australian Radio DX Club is a non-profit organisation, and none of its Office
Bearers receive any payment for their services. Membership fees are $#4.00 annually,

airmail rates to overseas persons on application. All enquiries are very welcome,
and should be addressed as follows;

== Han. Gen, Secretary, Australian Radio DX Club,
R2 Howard St., Glen Iris, Victoria 3146, Australia,
[[ Ed. Note: we have seen their publication, and it comes to over more than 30 pages,
duplicated. Most impressive. Seems like an excellent thing for DX~-hounds]]
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Australia's Festive Season

My favourite shopkeeper looked startled the other day when I said 'Merry Christ=-
mas.' I quess.he didn't connect the Event with the gay display of Christmas slogans he
had all over the shop at the beginning of November. " Commercial holiday, y'know," I
explained. He grinned weakly. MNever mind, this is only to say that if Australia's
Postal Union decides on the usual Christmastime Annual 5trike, and if the December EEB
is late |so? what's new], I wish you a pleasant Birthday [Ehrist's, that isJ-

Quo Vadis |["™ou can't win"]?

In response to popular appeal, you will notice that I now provide a handy trans-
iation when I employ a foreign phrase. Malcontents have noticed that the translation
is always quite loose, but you just can't please some people.

EEB is late |[again]

Readers may wonder how it can take a person three months to move in and get an
office set up. But then, readers who have seen my awful pile of junk have no further
guestions. To our 5cientology-enthusiast friend, and to our foreign subscribers gen-
erally I hasten to add that the delay is npt altogether under my control. As you may
have heard, the pace of life in Australia can be sedate, easygoing. Althoughthis does
not necessarily apply to Australian passion for increased wages for less work, nor to
athletic enthusiasm; nor to control of an automobile, nor to enthusiasm for fighting
other peoples wars -- it does apply to the pace at which things Get Done. Many are tre
stories; some humourous, some tragic, which I could relats, but Tradesmen are a proud
lotacas

On the other hand, I have found out many interesting things, and as a non-trades-
man 1 stand in awe of that remarkable profession. I do hold in contempt the charactems
who act arrogantly and unintelligently, but I marvel at the skill and creativity of
the craftsmen who create things out of wuod and metal. There is some of each type,
and unfortunately it is possible to discover them only by experience. If I may draw
a hesitant and qualified conclusion, it might be a Bronx Cheer at the young bods who
act as apprentices or offsiders, but this may merely be the result of insipient old-
age setting in. On the other hand, the Tradesmen themselves complain of the increasim
difficulty of obtaining dedicated apprentices, because of the lure of high wages from
more transient occupations. One can already see results of this situation, in the
incredibly inexact standards of some home construction manifest in recent years.

Around the Shop

THE OFFER OF FREE SUBSCRIPTIBNS mentioned in last month's Coupon
is hereby terminated. \hew!

Readers may have noticed some difference in the heaviness of print of the past
half-dozen pages or so, unless I can coax special performance from the Gestetner. The
reason is the fact that I have been typing them myself. Our highly efficient Secretawy
got so bored at home that she went out and got a proper job, and because she is in-
telligent she got a lot of money for it. Rather than insist that she continue typing
at night, I took pity, and the rest of the pages of this rather long issue. Just as
well, however, perhaps, maybe, because she has been working on one of those lovely
electric typewriters, and it ruins one's touch for these mechanical monsters. So now
we are looking for a typist again. But at least the printing will be done; the Editor
of the Tasmanian Numismatic Society has volunteered to turn the crank. We have been
printing his monthly Bulletin, and now he can do it himself, along with EEB, hooray,.

le have received two requests for a long list of the actual address and subscrip=
tion rates, etc, for the various magazines we have mentioned in these pages. I shall
compile the list, but will publish it in EEB for the benefit of all, when I uncover the mags
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Tﬁe present list is:-ﬁﬂ,-ﬁ—ﬂ, B-1, C+, C, CQ, EA, E-4, HR, MD, MO, PE, QST, RC, R-E
RC, 73, S, TAEEB, TAE, wu. If you have any others you want mentioned, please let
us know their name, address, cost, and two descriptive sentences for each.---

A correspondent wants-information on testing transistors. This subject has
been covered in recent issues of Ham Radio, 73, CO, Electronics Australia, Amateur
Radio, Radio-fLlectronics, Electronics world, and probably all the rest. If he
never sees any of those, he might look at the 1967 issues of EEB dealing with
diode and transistor testing, and the 'CRO for Diodes,' and the Septemher 1968
EEB, not to mention the G.E. Transistor Manual and lMotorola Power Transistor
Handbook. I can't imagine a subject which.has been covered mare throughly. In
a forthcoming EEB we hope to present a compendium of circuits for transistor
testers, with comparisons, and a very useful and ingenious idea for a tester, by
friend Les Yelland. Les is one of those people who has sent us enough material
to entitle him to EEB subs likely after I'm gone, so I've just stopped counting,

we ‘have been sent an interesting request from an overseas reader. He
wanted us to print an Advertisement warning that the Day of Judgement was
approaching, and that further information could be obtained from him what to do
about it. I have scant doubt that’'he is right, and that we humans are doing our
best to hasten that event, but it seems to me that it would be best for us to
live in our Fools Paradise for now, and to fill the pages of the EEB with
trivia not directly related to that cataclysm. I admit that I discourse oc-
casionally on non-electronic matters, and that I love to present my own ideas
on how to save the world, but after all I'm the Editor, and surely there must
be some compensations for the job? LMalcnntents: no one forces you to read Editnrials]

To wit:

A Funny Thing Happened to me on the way to the morgue:

I had a nice idea to get some pretty heading material properly printed up
for a cover, and an improved format for the bits and pieces of information on the
back page. So I took it to a so-talled Printer to make a nice-looking proof
copy from which I could get an electronic stercil made. After much delay he
turned out a rotten job, for which he charged handsomely. Somewhat discouraged
I took the copy to another shop and got a much better looking copy, better
organised |i.e., the way I wanted it], and at a tenth of the cost because it was
done on an IBM instead of an expensive printing press.

Then I spent several hours putting it all together, and the result was hand-
some. The new PMG Regulations require a 'POSTAGE PAID! imprint, but they allow
you to provide your own design if you want. Ian had made up an attractive one
for us |somewhat better than the one appearing here, cbuerae], and this was in-
cluded. Then I took it down to Gestetner who made up a lovely electronic stancil
from it, the expensive kind because I wanted really good copy.

Then I put the folder containing the stencil and original in my pocket and pm-
ceeded happily on my pushbike. There was quite a heavy wind, part of the charming
weather we have been enduring, and gusts were up to 50mph. One of them snatched
the folder from my pocket, and I looked back in horror to see the lot disappearing

at 50mph into heavy traffic and numerous bushes which line Hobart's attractive
Brooker Highway,

I spent two and one half hours looking for it while the evening wind screamed
about my ears. Then I sat down on the bicycle and looked at the angry clouds
boiling over lovely tranquil Hobart. In the distance children laughed pleasantly.
For the first time in many years I felt like crying.
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METER SHUNT DESIGN == J. Muntz, 12 Voumard St.. S. Dakleigh, Vie, 3147.

The most commen type of meter used by experimenters is the moving coil ammeter,
Because the current must be carried in end out of the moving coil by fine flexible
leads, this type of meter is not normally built to measure currents greater than abt
10mA; larger currents would require flexible leads which would require an excessive
torque to deflect the meter. The usual method of measuring d.c. currents larger
than the rated current of the meter coil is to place a shunt in parallel with the
coil, to carry the amount of current in excess of the meten rating., Complications
arise, however, hecause of the considerable variation of resistance of the ammeter
coil, which is wound with copper wire.

The use of Swamping Resistance

The most practical way of arranging shunts is tc make alterations to the meter
s0 that it has a fixed resistwunce with variations of current. This is accomplished
by placing in sevies with the coil a rec'stance nf 10 to 15 times the resistance of
the meter coil. The resistance of a cCopper meter coil may increase by up to 10%
from the cold value, after full rated current has passed for sufficient period of
time. Vhen a resistance is adced in series with the coil, the variation of coil
resistance becomes negligible compared to the totazl resistance,

The extra resistance is made of some material which has a negligible temperatum
coefficient of resistance,ie, its resistance does not change with variation of room
temperature, or with variation of current up to the rated current of the wire.

The added resistance is called a 'swamp' and the meter with "swamp' is said to
be 'compensated.! A meter with a series resistor less than about ten times ths coil
resistance is said to be poorly compensated, i.e., the variation of reading with
room temperature, or with the time of current flow, or the magnitude of current, is
-rather more than is expected. Of course, for average use, these variations are
relatively unimportant, but you now have some idea of the possible errors which can
arise if you wish to make an accurate reading of current. It also explains why a
seemingly 'useless' resistor is used internally to increase mester resistance.
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Typical compensations

A O-1lmA meter is usually compensated so that about 50-125mV appears across the
meter. In general; meters which have a high sensitivity le.g. 50uA FSD] have rather
higher voltage drops, as the meter coil must be wound with many turns of extremely
fine wire. This means a high value of resistance, andi consequently a high value of
'swamp.! The AVO Model 8, for example, requires 0.5\ for full scale deflection of
the 50pA movement. This comparatively high voltage drop can make measurements of
current difficult in low voltage circuite, e.g. valve filament currents. The only
practical way to raduce this voltage drop is toc use an amplifier, so that a smaller
voltage drop will supply the current needed 'to run the meter; transistorised ampli-
fiers have been discussed for use with meters, in various issues of last year's EEB.

The Meter Shunt

Our 'compensated' meter now requires only a stable low value resistor, a 'shunt
in parallel with the coil, to measure currents higher than the FS5D of the movement.
This resistor is usually made of a resistance material having negligible resistance
variation with current or temperature variation. Because of the low resistance value,
the material most also not develop a thermal EMF. Although it is tempting to use
copper wire for the shunt resistance |and this is even recommended by some Handbaoks],
its poor temperature stability makes it a very poor choice. The best material is
manganin, but it is rather difficult to solder, and unless care is taken, the resulting
shunt is little better than one made out of copper. It is, therefore, worthwhile
to consider the construction of a proper mounting system for the shunt wire.

Construction of a Shunt

The construction of a shunt is simple. The materials needed are:

l] Sufficient resistance wire to carry the current. For currents above 10Amps,
usually one wire is allowed for each 10 Amps | I can suggest suppliers, on receipt
of a stamped self-addressed envelope].

2] Two copper blocks, of sufficient size to carry a large terminal for the current
to be measured, a small terminal for the lead to the meter movement, and sufficient
room to drill holes for the shunt wires. See Fig, Ll:

2 . . Current termipals
E“”EQ__E,, lerminal Terminals to

= | f/; // meter

et 5 Meter Eerminal ' & d
L |15 hunt 13
_ = i Shunt wires

! Shunt wires

| mar L LONWRE wire = a0
2 W/, Tl
- N ———— e . i,
Mistom [t B S
P:_.':r (g__)lr
‘= = M
f::: . 3 e e e ]
==
=l
T TS A s Meter case,; or wuad/bakel*te
s x[qame at each End] ‘% " . e =
— i 5 base.
£ Copper Wood or bakelite
Fig. 1 bloeck base

Copper is best drilled with kerosene as the lubricant; 'dry! copper 'grabs' severely,
Silver solder is the only really suitable material for attaching the resistance wire.
Poke wires in holes, and 'sweat' the joint with silver solder, suitable flux, and
enough heat; obviously this operation must be carried out removed from the meter,
It is VITAL to use separate terminals for the measuring meter, as the meter move-
ment is easily burnt out if its leads are connected to the main current terminal.
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In any case, the only accurate way of measuring the true voltage drop across the
shunt is by using separate terminals. By the way, we are now measuring voltage
drops, and calling the voltage drop a current by applying Ohm's Lauw.

Alternative Methods of Sunt Construction

[[ A Note by the Assistant Ed: At this point we can hear people saying: oh I
have used copper, with geod results. Or: Oh I have used resistance wire soldered
to switch terminals directly. Or, most relevant: I have simply fastned the res-
istance wire down between two nuts on a bolt. All of these methods have been
used, and all work -- up to a point. It must be realised that methods short of
the one described by fr. Muntz will be inadequate, either from the point of view
of temperature stability, or of durability.' And manganin wire which is not
silver soldered simply does not have the long term stability needed even for
modest accuracy. You can say 'I can always calibrate the ammeter again another
time, ' but which time? When can you stop relying on it?

[[ The only lesser method of eny value is the wire-between-nuts one, and
then only with the following modification: Cut the resistance wire an inch longer
than needed on each end. Silver solder the leads going to the movement [or to

terminals] to each end of the shunt wire. Then clamp the wire down with the
nut/bolt arrangement on each end. In this wanner, the electrical continuity is
good where it matters, to the meter, and poor where it is less important: in
weries with the current source. ]

Calibrating the Shunt

To calibrate the shunt you must first obtain a meter of sufficient accuracy
[e.q. AV0O-8] to use as a 'master.' Place this meter in series with the shunt,
and adjust the current through the shunt to the required value. Attach the meter
you intend to use with the shunt, to the shunt, and check the deflection. The
meter ought to read rather less than the true current LIf it reads more, you have
too much rasistance in the shunt; you will have to dismantle it and add an extra
wire in parallel, or shorten the ones already in place]. Nouw lightly file the
shunt wire, keeping a careful note of the increase of meter current; remember it is
easy to file material off, but hard to put it back on. Toward the end of the
adjustment, tap lightly the calibrated and test meters to ensure accuracy. High
quality shunts have roughly constant thickness of material taken off the wire.

It is considered poor practice to make a small narrow cut [See Fige E]

Fig. 2 GOOD PRACTICE POOR PRACTICE
Now recheck the mater meter to see that it is still reading the required current,

To finish the jab properly, you should now measure the voltage drop across
the shunt, and mark this and the rated current on the shunt copper block. This

shunt may now be used with any meter with the required voltage drop and current
rating.

Use with Other Meters

If, with this shunt, you wish to use another meter with the correct voltage
drop, but an unknown value of current rating, you may do so if you know that
the meter movement takes less than, say 10mA. If you have, say a 1 Amp shunt




P. 128 EEB: December 1968 [Meter Shunts]

designed for a 1lmA 100mV meter, and you wish to use it with a 1l0OmV 10mA meter, the
actual current flowing at full scale will be 1.009A instead of 1.000A; a neglibible
error compared with other inaccuracies. Of course this idea must be approached with
caution for shunts of below one ampere.

Multirange Shunts

The most reliable and accurate multiranje ammeters for relatively large currents
use a 10mA meter and shunts for every range. 10mA to 3000A is quite feasible with
the method described above.

It is possible to make combination shunts |Fig. 3] too, but this introduces the
problem of selecting between the different ranges. If a switch is used, it must be
used very carefully, because the resistance of switch contacts varies from one con-
tact to another, from ons type of switch to another, and with time [and corrosion,
etc]. The 'Palec’ 10A switch is satisfactory up to about JA. Paralleling must be
used with caution, as the paralled contacts may have varying values of contact re-
sistance, and unequal heating etc may result.

A very good but expensive switch may be obtained from the Australian Solenoid
Co., 76A Chapel St., windsor, Victoria 318L. Typical prices are: Single pole,
eleven step with off position: $5.20 for 16A rating, $13.80 for 25A rating; all plus
sales tax, and as at January 1967.

Editor's Note

Switching problems may be =.oided, particularly for currents over 1 Amp, by
using good plug-in terminals. This is more trouble, but more reliable for ordinary
switcnes, and in any event cheaper,

CLLLLLLLLLL D000 000000

LETTER: Relative Merits of Low-noise Valves

I enjoyed the article "Improving Receiver RF and Mixer Performance' in your July
issue. Concerning the merits of the G6EHT LEF183] versus the 6BYT EF85], you may be
interested in the data shown here, from the Mullard data sheets. The solid line is
aV; [z.m.s] for the 6BY7, the dotted line for the
: anLEee™ 6EHT. I have tried both in a Collins
1000 ) T5A3. without extremely good equipment
*\E§183 [6EH7} for testing, I believe that both tubes

2

perform quite well.

\ Hope to get to Tasmania one of these
-ily///fx\ﬁ . days.
i f T s == W. H. Sayer, WA6BAN, San Mateo, Calf,
EF85 [68Y7]7 < 2 1= : :

[[Ed._Note: Yes, both will perform well,
but the more remote grid characteristic
Il of the 6BY7 allows better control of
50 L . : - gain, e.g. if coupled to the AVUC system.
0.01 . 0.1 s -0 + 10,0 Although the EF183/6EHT has twice the
Mutual Conductance, O Lmﬂ/U] cross-modulation at intermediate gains, it
[Multiply by 1000 for micrnmhus] certainly appears to be better for very low
or high gains. Indeed one strives for
high gains for low noise behaviour, and it appears that cross-modulation follows similar
rules. With sither of these good valves, the performance would certainly be limited
largely by the characteristics of mixer and/nr i.f. valves. From this point of view,
the valve of choice for mixers is definitely the 7360 beam~deflection type, described
in AR Techniques |Tech. Topics], AR Circuits Book |both RSGB], Radio Communication Hand
book, latest ARRL ['Misers Dream'] and Radio Handbooks, October 1968 issue of [3, Sept.

1963 issue of QST and sgveral subseguently, etc, ... Love to see you in VK7, but not
much more here™than yuu?ll find in $usemi¥é, though closer at hang. Good place to liua...J]
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PRINTED CIRCUITS, Part VI -~ C. Witchell [UK3]

I had some rather rough notes prepared on photographic production of printed
circuits for the amateur, when I saw an article along the same lines in the Novem=-
ber 1967 issue of the EEB. Although not many amateurs are likely to carry out photo-
graphic Printed Circuit Board production, it seems worthwhile for me to re-present
the main theme of the EEB article at this time, from my point of view.

This article makes several relevant points. Even if you have no intention of
using photographic assistance, you should be |at least slightly]zmazad at the number
of stages needed to produce a board. C. \. Roberts-wray [in the November 1967 EEB]
has taken a great deal of pains to collect the names of materials required, which
can be bought by experimenters, to produce a really high-class result,

This method needs mors outlay than the sonventional bituminous paint method,
but thenceforth produces boards for an approximately equal rate per unit area.

Artificial Negative

The photographic method requires a negative which can be a camera negative or a
mock-up negative, sometimes called an artificial negative. It is made by drawing on
clear polyester film with Indian Ink. The most suitable film available for this is
matt-finish temperature-stable drawing film. It takes ink very well, and correc-
tions are very easy; Ink can be removed ,with ,a damp rag before drying, otherwise
with a soft rubber. Paint the image onto the film leaving clear the areas that are

to be copper on the finished board. The black areas must be absolutely opaque for
best results,
Resist Application

The copper must be cleaned thoroughly before coating, either with an abrasive
cleaner or steel wool. Use a solvent to remove grease. The board should then be
warmed slightly, ready for the resist application. There are many methods of
coating, but I have found the easiest is to place the board in a small plastic tray
on a turntable set to 78 rpm. Place the board off-centre and spill a pool of re-
sist on the inner edge. This will quickly run over the warmed board dus to centri-
fugal force, to become an even, thin, layer. The board should then be placed in an
airtight light-tight box, in a vertical position, to allow the excass resin to drain
off, and the surface to dry. This will take about two hours. Care should be taken
to avoid dust settling on the wet resist. It is most important that the layer of
resist be uniform,as the thickness affects the exposure time.

Exposing and Developing

The effect of exposing the resist to light is to change its properties to be=-
come insoluble in the developer solution. Thus it is important to keep the board
from any incident light until ready. Place the negative on top of the pre-sensiti-
sed board, and fix in position with tape. Exposing should be carried out in a
vacuum box so that the negative will contact the resist layer evenly all over. For
the experimenter, however, it will be adequate to use a sheet of clear glass pressing
firmly onto the negative. Illumination can be obtained from a 100 watt globe placed
about two feet from the board. Exposure time will vary greatly with source of il-
lumination, and with thickness of sensitised layer, but 7-10 minutes should suffice.

A developer bath is used to remove the unexposed resist, and will take a full
minute of agitation to achieve this. washing under running water for a furthar
minute will clean-up the board. Do not touch the resist during the development pro-
Cess, as it is soft until it has been washed and dried. The board is now ready for
etching in the usual way; articles on etching techniques have appeared in The
Australian Experimenter, The Australian EEB, and most other magazines. After
etching, the resist can be removed with thinners.

To avoid the trouble of applying the troublesome resist coating, pre-sensitised
panels 3" x 6" are available through C. w. INDUSTRIES for 80c¥. Since many of the

R
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construction articles include a size:size layout of the board, this makes home manu-
facture much easier. C. W. Industries can also help with negatives by photographing
layouts from magazines. Costs here will depend largely on the size of the negative.
A reproduction 3" x 6" costs $1.10, while 6" x 6" costs $1.60.*

Chemicals Required®

Kodak Printed Circuit Resist, 500cc |about a pint ] $4.20
Kodak Printed Circuit Developer, 500cc 2.10
Kodak Printed Circuit Resist Thinners, 500cc 1.40
Matt Finishk Polyester Film, 6" x " 0.55
Pre-sensitised Panels, 3" x 6" | 0.80

— = — = —i — — R — - — — = — — = == =1 = - = = = = — == = — = - = = ==l — [

e — R — T — C — A — A — L B

Ed. Note: As this was being typed we received word that C. W. Witchell's magazine,
Tﬁg'ﬂustralian Experimenter has ceased publication, owing to problems of support and
finance. We hope that Clive will continue to contribute his talents to the Australian
experimenters community by contributing his articles on beginners kits, transistor
techniques, chemical experimentation, ete., to the national magazines which remain.

We also encourage you to patronise his firm for the supply of the above items. His
merchendise is said to be reputable, and he could use the income to make up for
losses suffered from his magazine. Well do'we know those kinds of problems !

PEUbPEEESOLEIHEISEOPE5L5580508
REVIEW: The 1968 ARRL Radio Amateurs Handbogk  —— R.A.J. Reynolds [VK7ZAR]

The ARRL advertises their latest Handbook as being " A new look, a new book"
and one reads that there are "many changes, improved coverage of semiconductors. . .
a big improvement over last year's issue.! LEEE, April 1968]. And the July 1968 AR
describes various impmvements in format, more emphasis on solid state devices, making
etched-circuit boards, new transistor data tables, etc. And the June 1968 Radio
Communication lists various improvements, " and the genuine experimenter will be
interested in the changes..." And other reviews, in the same vein. I concur with
much of this, but should like to look at this book rather more critically, with
some dissenting opinions. Although the 1969 edition should be out soon, I belisve
that these comments are of general applicability, and should provide a practical basis
Tor evaluating future editions.

R critical evaluation

Yes! there are 35 new projects in the new edition, but at the expense of more
elaborate valve projects. Classical theory is slowly drifting out, giving way to
gadgetry. 1 estimate that there is about 10% less theory, although the size of the
book increases by 1.5% over the previous year, and 4% over 1958, as far as text.

Rs I thumbed thrcecugh the pages, I got the general impression that the Amateur
Operator should buy his basic station Lpreferably a sideband transceiuer], and then
if he were really adventuresome or really broke, build some extras so as to impress
other people -- and then only as long as there were Precise working drawings to
follow.

Once upon a time, a budding amateur could buy a copy of the ARRL Handbook, and
learn enough to build a complete station consisting of a double change superhet, a
200W plate modulated AM transmitter, and all associated gear, with bare components
and a soldering iron, without referring to another book; but no longer. Even though
radio technology has increased over the last few years to an amazing extent, rela-
tively few of the recent refinements are reflected in this volume, xcept for the

— : ,jcnntinuad, P.132]
* Available through C. W. Industries, 2 Ethel St., Moorabbin, Vic. 3189. Post 45c er
item. [[Ed. Note: These prices wers specified before the recent postal increases; w
recommend that you contact C.w.I., if interested, for possibly revised nﬂsts.]]
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» - TRANSISTOR SQUELCH FOR VALVE RECEIVERS ~-- Don Harvey [ZLlBBH/UEBFEQ]

To those unfortunates as yet unenlightened on the mysteries of VHF communicatiocns
this article may, possibly, be tossed aside. I hasten to add, however, that to the
man who works with VHF equipment, be he amateur or serviceman, it may well be the an-
swer to heretofore unheard prayers.

Why Sguelch?

While the VHF bands are relatively free of the usual static and man-made noises
knee~deep on the HF bands, one particular annoyance does stand out. I refer to the
white noise ever present on all bands above 25Mc. One particular local taxi driver,
driven to distraction by living with this noise every day, finally called 'help,' and
the circuit of Fig. 1 was my solution to his' problem:

- B HeT o +
To Det.
R 4T /2w
3L T, ‘:':I: 0. 005¢F
DEEOO E_tc. 1 |i sy
[
. C.2
Rz é 1.2K X\_- / v
; R 0. 005uF I.F,
— \rb 220}% ;
RV, % '
R4 = PR3
1K J: ANA- vy
— 27K LTCK

The set wgs a Pye Reporter Mk III, but any set with an AGC controlled I.F.
stage will operate the device.

Operation

In the absence of a signal, T. is biased on, shorting the receiver audio line
via the emitter-collector circuit afd Rz and Hul to earth. when a signal arrives,
AGC places a negative bias on the i.f. stage control grid, and I. and Isg decrease.
Thus, Egq Tises, and the base of Tl is biased to cut-off. This opens the short on
the audio line, allowing the signal to pass through C2 to the audio amplifiers,

In this case, HT was 170V, and resistor values were chosen to suit. Should it
be necessary to adapt the circuit for use with any other value of HT, only Ry and R3
require adjustment. The idea is to set up the R-R2-RV, and R3-R4 dividers so that,
with no signal the emitter voltage is about 1.0V, and base voltage 0.7V. This adjust-
ment should be made with RV, near half resistance. RV, may then be used as a thresh-
old sensitivity control.

when a signal appears at the set, the screen voltage will normally rise by a few
volts per pV of signal. The resultant small change at VT, base is sufficient to cause
cut-off. In the case in question, 0.5uV was plenty of signal to operate the squelch
reliably, so even weak signals were not lost.

Rg is the origimal screen dropping resistor, and should be a relatively high
value to give a good voltage swing, especially if AGC action is not all it should be.

Installation

The unit should be installed in a low power, high impedance circuit, prefergbly
Just after the detector, by breaking the line between detector and volums control.

L R R R R R R
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When properly adjusted, the device will mute the receiver for any noise level up to
several microvolts, yet readily admit any signal above that level.

The prototype has been in operation for over a year now, without a snag, and
has put our taxi driver back on an even keel once again. It could also be used on
a communications receiver used with UHF converters, or converted surplus gear not
employing any such facility.

Build one !

[[ Ed. Note: Squelch action is also useful on the LF bands. For ideal opsration,
the classical " Twin Noise Squelcher" provides both squelch and very effective im=-
pulse noise limiting, but OM Harvey's circuit can be a great convenience where this
would not be relevant. I also have a long list of references to various Squelch
systems which have appeared in the periodical literature, and will present it in

a forthcoming EEB, probably.]]

XXX X XXX XXX XXX
ARRL HANDBOOK REVIEW [continued from P. 130]

one rather dubious topic of SSB.

There is a distinct and notable lack of modern theory even on a simple basis.,

I do not recall anywhere in the book seeing an analysis, for example, of product
detection, or modern concepts of receiver front end iesign. One has only to look at
discussions of these subjects in the RSGB Handbook to realise this. Or: they do use
"ET's in design, but with hardly a word on their function. The ARRL work is like a
book which cdescribes a dual conversion superhet without describing the theory of
operation of single conversion. They are far too ready to describe the construction
of elaborate [though minor] equipment, without presenting the fundamental theory
involved.

Their attitude can be summed up thus: the field has expanded, but space avail-
able in the Handbook can not keep pace. Therefore the reader is expected to con=-
sult alternative sources for much theory. This is all right, I suppose, but it is
hardly the 'experimenters bible' we once knew. Moral: keep your old copies!

They have scrapped the whole section on Klystrons and Magnetrons and Travel-
ling wave Tubes. But in fact these methods are still the most economical and ef-
ficient way of generating power at frequencies > 5Gc, If they expect amateurs to
be in the forefront of SHF experimentation, they are providing no incentive or
readily available information.

How to meet the wail: 'noc space?! Well, they could start by cutting out the
very high power amplifiers =- which serve cnly to worsen the shocking American QRM
problem [c.f. last month's EEB, p. 114]. why not publish in two volumes, and charge
more? After all, the Radio Handbook charges about three times the price, comes out
less frequently, and does not lack for purchasers. O0Or: Why not provide a separate
book of theory and of practice, the latter being published in more frequent editions
than the former? Presumably because it is politically unsound: sales would drop?

A Conclusion:

In spite of the above critical comments, this is an interesting volume, includig
many up-to-date transistorised circuits, and well worth having for the material it
does cover. But it should be backed up with an earlier edition for more fundamental
equipment, as well as the current editions of the Radio Handbook [Editors and En-
gineers]| and Radio Communication Handbaok [RsGB].

R R R R R R Rk :?y2  t2zZ
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; RECEIVERS AND UNWANTED SIGNALS [Concluded] ;

Last month we presented a general discussion on the techniques and benefits of
Exalted Carrier Reception, with words about interactions of selectivity with in-
telligibility, sensitivity vs cross modulation, and some unkind words about Single-
minded Snob Behaviour [SSE]a As migiht te expected, there were howls of outrags,
but as yet no publishable refutations. 1Is it possible that a Cow so Sacred needs
no defence? Before submitting any manuscripts, outraged readers should reread
carefully the nature of the arguments presented, and answer them directly, not nec-
essarily dragging in a lot of classiczl points concerning this unwholesome subject.

In any event, let us continue in a more technical vein, with the benefits of
using an external BFO to inject cerrigr inbo a carrierless signal:

Advantages of External BFO

In the January 1964 article from 73, W2RWJ claims thess advantages for front-
end carrier injection:

l] Independence from internal 8F0 characteristics. And dependence on the stability
of only one oscillator. VYou can make that oscillator as stable as you like, which
cannot always be said for the receiver's HF or IF oscillators.,

2] Allows ordinary AVC to be used, and r.f. gain at normal setting. In addition to
allowing use of the Sacred S-Meter, it also improves signal/noise ratio, for rea-
sons which have been described recently in these pages.

3] The receiver may be adjusted for cptimum performance [Cross mod, selectivity,
intelligitlity] without affecting voice pitch. Anything that would increase the
intelligibility of Ducktzlk gets my hearty vote. I find the garbling properties of
SSB distasteful, and scarcely adequate on even the best [sic] receiving equipment,
Now, honestly, can you really tell what an 550-only contact sounds like unless you
meet him? From some of the stuff I have heard, you cen have trouble separating the
men from the girls. Heh-

4] This arrangement allows better use of the selectivity controls of the receiver,
however that selectivity may be generated.

5] Carrier injection amplitude can be adjusted for optimum desired-signal level,
particularly when interizsrerce comes from AM signals. Here is a clear case of the
superiority of this cystem even when cormpared to product-detected internal BFO's

of fixed amplitude. Of course, ycd cor..d insert an amplitude control in the inter-
nal BFO -- How about someone trying that and letting us know?

6] This method can be used without altering the receiver.

More Comments:

A[ I don't think much of the argument ' don't mcdify the commercial receiver because
it will lose trade-in velue," for reasons which will be obvious to all true experi-
menters here and abroad. This l2aves you fres to install 'the Receiver Deceiver!
directly in or on the Black Box, for better mechanical arrangement -- and electrical
too: there may be some advantage to experimenting with mixing the signal directly in
the r.f. stage, perhaps in the cathude/suurcz?

B] It is worth trying this method temporarily, even on receivers supposedly 'adequate'
for 55B reception. You need only a Signal Generator; results may surprise you.

C] To generate a really stable signal, you will find it of advantage, though more
complicated, to gencrate the main signal with a crystal-controlled oscillator, say
at 6500kc, and beating it in a local mixer, using the VFO to tune say, 500kc up-
wards, to cover the 40V band. This also allows multiband operation with the same
degree of stability, simply by changing crystals.

e EEEEEEEEEEEEE,,———————
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Needless to say, the use of a VFO covering the commercial Broadcast Band will
require the abovementiocned antenna isoclation from the oscillator, and good overall
shielding. But of course this is only good technique in any event, and it does not
hurt to be forced into it.

A V.X.0. for S.F.I.

A recent article des6ribes a variation of this technigue:

" SSB Reception with Signal Frequency Injection," by

L. Walrod, VETBRK, CQ, August 1968, p. 64-65.
VETBRK uses a Variable Frequency Crystal Oscillator [VUX0], transistorised, of con-
ventional design [e.g. see EEB, November 1957], working into an emitter follower,
with output controlled by varying the supply voltage of the whole lot; not a word atb
interactions, presumably because of the greater stability of the crystal osc compared
to VFO.

Signal is also injected directly into the antenna, and my comment remains about
the desirability of isolating it from the surrounding countryside. Similar advan-
tages are claimed: improved stability for modest communication receivers, and much
less 'control juggling' in the others, in the effort to grasp the elusive signal.
Harmonics are available from the V50, «to the 8th, and of course the range of fre-
quency variation will increase with each harmonic.

Circuit Diaqgrams

EEB readers who clamour for more 'constructional' articles have again been dis-
appointed by us, All of the techniques and circuits discussed here are available
from various periodical or standard texts; more references are included below. I S
scant reason to clutter up our Pages with circuits which repeat those available
elsewhere, at least unless there is some pregnant reason for it,

References, with comments, of course.

In addition to those mentioned in this article, the following items [1-8]
might be useful for designing or building good stable VUFD's:

1] 'Practical designs for High Stability Variable Frequency Oscillators,' by p.
Harris, G3GFN, RSGB Bulletin, Feb. 1964, p. 89; March 1964, p. 156. Involving the
Vackar Oscillator, a design which has also been described manytimes in 'Technical
Topics' by G3VA, and has been quiile popular in Europe. It has been largely ignored
in the American literature, with the exception of a brief mention in the ARRL
Handbook several years ago [but not subsequently], and a brief one in QST a few
years ago, but with a rebirth in:

2] 'Stable Transistor VFO's! by J. Fisk, Wl DTY, Ham Radio, June 1968, p. 14. Jim
describes the very stable Vackar and oeiler confiqurations, transistorised. It
appears also in the July article by K2Z5Q in the same magazine [p. lDJ, and again:

3] "New Life for an 0ld Circuit,' by D. Thorpe, 13, Oct. 1968, p. 40. Thorpe says
"The Vackar circuit for some unknown reason has not received much attention in ham
radio publications, so it is hoped that this reintroduction of the Vackar con-
figuration to the ham radioc ranks will breathe new life into an old circuit that

has much té offer." Huh, you think you're the First?? And I'll bet the RSGB Bulletin
would be surprised to find out that it isn't a ham publication. Here's more:

4; '"The Stebility of Transistor Variable Frequency Oscillators,' by A.D. Mac Donald,
RSGB Bulletin, Sept. 1967, p. 578.

5] 'Oscillator Topics' and '"Receiver Topics' too, in Technical Topics or Amateur
Radio Techniques, by J. Pat Hawker, G3VA [RSGB]. See last month's EEB for Review,

6] 'Oscillators' in Military Standardization Handbook, Selected Semiconductor Circuis,
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[actually the same as volume edited by S. Schwartz/ Wiley], Ch. 5.

7] 'Ste:ility in the VFQ' by J. W. Campbell Jr. [The science-fiction editor!]; and
'Transistorised VFO' by w. M. Scherer, in the CQ Anthology, Vol. II. Somewhat dated
now, but main points still valid. Stable construction is always important.

8] '6 Meter Exciter' by K. W. Robbins, WIKNI, 13, Sept 1968, p. 52. Describes a
heterodyne VFO. Also several nice refs to heterodyne UFO's, transistors or FET's,

- e I R R _.__._._.-.._—_.-_.__._..___._.._..-_—_-.-—..._
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And the following references for oscillators in general, receiver techniques, and
various selectivity methods, etc; all, very .useful:

9] Ten articles on Receivers, in 13, October 1968. Quite interesting, showing a
growing realisation of the necessity for linearity in front-ends, although there is
only one oblique mention of the necessity for limiting impulse noise wedl before it
gets to the detector. See particularly:

a] "A Collection of Thoughts on Receiver Design,' by C. Klinert, p. 6. Use of the
Beam Deflection Mixer, mechanicel filter, and audio-derived AGC.

b] 'More on Receiver Blocking,' by E. H. Conklin, p. 72. Relatively uninteresting
problems with commercial transceivers, but, usaful comment noting that maximum
sig/noise not necessarily when r.f. stage alighment is tuned for max signal, nor
when the ualueiased which gives highest gain. He recommends the 6FV6, but our
6BYT or 6EHT is likely better because of more remote cutoff; see EEB, June, July
1968; this issue p. 128.

c] 'Improving Frequency Stability in Nlder Receivers,' by A. Uilson, p. 94. Put a
Zzaner on the oscillator heater fed from reciifier off of the filament winding,

d] Plus several FET Front--ends, but these generally have higher noise figures than
the one by Hepburn and Nisbet in the July 1968 fmateur Fadipo. See also our
comment on Nisbet's letter, p. 108 of last month's EED.

10] Receivers, by J. Kyle [jj_publ.]. Dated, but interesting general review of
receiver techniques, some of them quite ingenious. Excellent background reading.

11] New Sideband Handbook, by Don Stoner, W6TNS [C2], Ch. 3: The Filter System, Ch.5:
DSB, Ch. T: Receiving Sideband. P, 172: Front End Carrier Insertion, P, 175
Signal Slicer. P. 177: Filter Slicer, etc etc. Note also: P. 203: ""A Driftless UFO"!

- — ———

12] single Sideband [ARRL]: Similar to the Stoner [Ca] Handbook, with variations.

lj] G.E. Ham News Sideband Handbook: Very good, Lut alas aut of print.

1] 'Single~-sideband Filters,' by F.H. Belt, Ham Radig, Aug. 1968, p. 40-47. An
excellent descrintion of the propertias and pe.cogatives of cryscal lattice vs. mech-
anical filters. See also:

'"A Survey of Coystal and Mechanical Filters! by P. G. Martin, Radio Communication

Aug 1968, p. 514. Conclusion: "The more one is prepared to pay for a filter,

the better it will be.! Beware bargain mechanical filters. He shows why e

l5] 'Crystal Filter Lattice for a Communications Receiver! using Disposals crystals,
and "A Mechanical Filter for the Communications Receiver,' P. 103-5 of The Transistor
Radio Handbook, by Stoner and Earnshaw [Editors and Engineers].

16} 400 Ideas for Design [Frum 'Electronic Design! Magazine}, published by Hayden
Book Co., N.Y. [about $US9 from FAA Bookshop, Oklahoma as described in these pages | :
P. 16: Selective Amplifier uses Bridged-T Control [and two transistors,

P. 30: Transistor transmitter has high level DSB Modulation,

P. 128: Forward Biased Diode Gives Protection for Crystal Filters.

P. 129: Novel Notch Filter is easy to tune for null. See also: 'Electronic Des-
ign,' Feb 1968: 'Improved untuned crystal oscillator! with two transistors, re-
viewed in 'Technical Topics' of Radio Lommunication, June 1968. Also EEB soon.
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17] Electronics Circuits Handbook, Vol. II, by T. Kneitel [CQ]; T-Notech Filters, p.39.
Vol. I: Sharp L-C BandPass Audic Filter, p. 95; Crystal Lattice Selectivity Filter,
Q-Multiplier, etc, p. 96. See also EEB, may, June 1968 abt Q-Multipliers.

18] 'Parallel-T Network Design' by Jim Kyle, 73, Sept. 1968, p. 30. Also similar
article in CQ, mMay 1968.

19] 'Cw Selectivity for the SSB Receiver,' by B. J. Kirkwood, ZL40K, Break-In, Oct. 1968,
P. RB4. Just put an ordinary crystal in series with the i.f., after a cathode followr !

20] Plus much more of same, 533?55%?5%, in the various standard Handbooks and Manuak
published by RSGB, Editors and Engineers, ARRL, G.E., R.C.A., Motorola, Sams, Ryder, etc!

O KO CKEKD O DX KD EOUDO
LETTERS

Improving Receivers, etc.

Was surprised to see one of those integrated circuit gadgets in EEB. Don't get
me wrong. I approve highly, and musi compliment K6KA on his presentation,

Also noted your comment about the YL's photograph on the cover of our august
magazine, QST. Not the first time old bay -- I thought there was a gal on the cover
during the war, and I was right -- it nappened several times. But even more interes-
ting, there was a gal's picture on an even earlier number —- September 1939! Her na
is lost forever, just listed as assistant op to W1DQ, but shot is most certainly
bordering on cheesecake, short-shorts and all...

I've been following your discussion of receiver front ends with interest, and
den't know if you've received the November issue of QST yet [[ no -- HLEJ], but
there's an interesting approach to this problem with a double-balanced mixer ER
Ham Radio, March 1968] in the front end with an oscillator and simple audio amplifier.
The double balanced mixer is used as a product detector with conversion directly
from the antenna circuit to audic. Author claims good stability and sensitivity,
mentions selectivity not the best [as to be expected] but doesn't mention cross modu-
lation. I suspect that it should be quite low. Anyway, it's a simple approach
that deserves more investigation,

[[ You weren't any more surprised than we were about IC's in these august pages --
and yet more is at hand from K6KA. Sometimes I wonder about that old saying that
principles are like swords: you can do anything you like with them except sit on them.

KO6KA Visits Australasia ~-RLG] ]

Subject to possible cancellations, my wife and I will visit the South Pacific
area starting February 15th. Hotels listed 'or comparable.' Here is the schedule
for the first of the trips for which we have paid:

Arrive Sydney 1055 UTA from Papeete caturday 22 Feb, Hotal Chevron or Menzies.

Sydney to Canberra Wednesday 26 Feb., Canberra Rex.

Canberra to Melbourne Friday 28 Feb, Southern Cross, Visits probably in the
hands of VK3AKB and VX3TE. WMelbourne to Christchurch Monday 3 March.

Not much going on here now except for Intruder Watch Work... May be in the CQ DX
CW Contest this wesk end to observe what effect the new incentive subbands have ==
my guess is that DX stations after running dry in the incentive subbands will move
on up into the unrestricted subbands.

It seems that my counter does not vacillate by a count of one, because I don't
use a Schmitt trigger ahead of it.. I still use the counter a bit for frequency meas.
Good to identify BBC from other intruders on TMc!...
== E.H. ['Bill'] Conklin, K6KA, La Canada, Calif.
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HOVERTISING

Personal advertisements free if less than about five lines. Commercial adverts 10c
per line, $1.50 half page, $2.00 full page; can be spread over several issues if
desired. We reserve the right to edit copy as appropriate. We assume no responsi=-
bility for merchandise bought or sold through our advertisements, but we would very
much appreciate it if you told advertisers where you saw their advertisement,

We had quite a large number of choice personal advertisements here last month, and
we do recommend that you look at them again at this time.

-—_—.-.-.__—.—-——.-—_"_———-._—....__-_n..—-—-n—_._—._.__—ﬂ—
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"HRT-PAC  SPECIALS

PART-PAC 68: Comprises 6 quality assorted knobs, 1/4" shaft; one crystal earpiece
with cord; four plugs/suckets, assorted sizes; fifty 1/¢w 5% tol resistors, good
values; fifty 1/éw 5% resistors, good values; twenty assorted 100wV polyester
capacitors [ualues between 0.001 and 0.4?uF]; twenty assorted 10wV electrolytics;
six assorted tag strips. A total of 161 items, worth more than $25.00 at normal
prices. OUR SPECIAL PRICE: §7.95.

PART-PAC 66: Comprises one Capacitor each of the complete polyester range between
3.3pF and 0,47uF [&5 different ualues}, plus one 10wV electrolytic of each of
the following values: 5, 10, 25, 30, 50, 100, 200, and 500uF. Plus one 25WV
2lectrolytic of each of the following values: 5, 10, 25, 50, 100, 200, 500, and
1000uF. A total of 61 Capacitors. SPECIAL EEB PRICE: §$6.45.

ELECTROLYTIC CAPACITOR BRICES

DWF 10WV : 12c  100uF 10WV : 19c Suf 25wV : 16c 200uF 25wV : 29¢
10 : 13 200 : 25 10 § 18 500 : 40
25 : 14 500 : 33 25 : 20 1000 : 60
30 : 15 1000 LAY 50 21 2000 $ 99
50 g I 100 s 25

These capacitors are new, top grade for printed circuit mounting. Guaranteed.

PART-PACS 56 [1/4W] or 59 [1/24]: We shall supply thres resistors of each value be-
tween 100 and 1 Meq, 57 values, a total of 171 resistors: 1/2u, $6.84; 1/, $5.13,

RESISTORS : 1/¢w, 5% tol, 4c each or &3,00 per 100. Any standard value between 1o
and 6.8Meqg. 1/2w, 5% tol, 5c each or $4.00 per 100. Any std value, 1o to 10Megs,

J50Md TRANSISTOR A“PLIFIER: Beautifully made, these amplifiers are constructed on a
printed circuit board, #—j/ﬁi‘lung, 2" wide, and 1" high. Very handy. Specification
Supply voltage 9V; semiconductors: 4 PNP transistors; Output impedance: 15 q.

SPECIAL PRICE: $5.80 plus 20c pack and post.,

SERVICE: These components are all new, and their quality is guaranteed by us. We
despatch all orders promptly. If the order is received in the morning mail, we
despatch the order that afternoon. All orders over $1.00 are post free. Under
$1.00, allow 10c postage.

KITSETS AUST.,
BOX 176, P.O.
DEE WHY, 2099, N.5.W.

P e,
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-> CORYRA PUBLICATIONS AND CANBERRA YOUTH RADIO CLUB: PARTS FOR SALE

AY1116/AY1117 Complementary pair; 90¢ [Circuit details: 5c]. AY110l: NPN Silicon
400Mc; 50c [Short-wave converter circuit: Sc]. Ex-computer Needle Relays: 6 Con-
tacts/12 Contacts changeover: $1.20.
EX-COMPUTER CIRCUIT BOARDS: 15c per transistor,
100 transistors worth of Boards for §12.00
All Postpaid; all other components [diodes,
resistors, condensers, etc!] free, Mipimum $2.00

Australian Hobby Radio Club Publications:

lJ Elementary Radio Course: Easy reading and a number of questions and answers on
basic Radio. An excellent background tb eleotronics theory and practice, and highly
practical. Second Edition, with manilla covers. 5Dc/cupy plus 20c P/P.

2} Transistors: Theory and applications. A reprint of the excellent, widely sought=-
after series of articles from early 1968 issues of Coryra. A very good grounding in
transistor behaviour in the way the hobbyist wants it-- words and concepts. 50c + 20c P/P.

3] Coryra, Australia's outstanding beginners experimenters publication, with prac-
tical projects and a little theory, for youths of all ages., ﬁl/yr. S.A.E. for sample.

4] Free information on benefits and privileges of joining the Australian Hobby Radio
Club. Please send 5.A.E. Thank you. y .

== Write: The Secretary, A.H.R.C., Box 649, P.0., Canberra-City, 260L.

= A T — - R .
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THE AUSTRALIAN RADIO DX CLUB welcomes enquiries from prospective members interested
in all aspects of long distance radio reception. The Australian DX News, montily
publ ication of the Club provides members with up to the minute information on all
aspects of short and medium wave reception. WMembers may take advantage of stationerw,
which includes airmail reception report forms and letterheads at minimal prices.
Special discounts and programmes are available; see last month's EEB, p. 121.
== Enquire: The Hon. Gen. Secretary, ARDXC, 22 Howard St., Glen Iris, Vic, 3146.

mmmmmmmwmmmw

SCR CONTROLLED BATTERY CHARGER -- D. Horgan [UK&]

In most cases the usual approach to the controlled charging of a battery for use
with electronic equipment follows along the lines of a voltage regulated power sup-
ply which is current limited. The current limitation is important to avoid destruc-
tion of the equipment when the load is high during initial charging, and voltage reg-
ulation is necessary to bring the battery up to the final desired voltage.

An SCR and zener combination can be arranged simply to perform this function
reasonably well. A 14V zener is connected between gate and negative side of the bat-
Bry, as shown in the diagram. The battery itself is connected to the cathode of the

5CR. When the battery charges up to the zener

— 5A diodes SCR voltage, the triggering action of the pulsating
240V 3= 50u/10a d.c. from the bridge rectifier [and NO filter]

\ promptly ceases. Maximum current is limited,

‘ T }.. because the 330 gate resistor limits the maximum
AC i dise ! § 3 Pi~ f;% . gate current, therefore cathode current. The
1 ! ‘i’ ) - value of this resistor could be adjusted to give
0.01uF 16, | N other maximum currents, depending on SCR, etc.
600WY 10A | '}W ﬁ?%,f T Some increase af the final voltage is pos-
Z= 14V/1w | 100 g sible if the zener point is padded a bit by using

zZener lK{iﬂJ some series resistance with the diode. This

virtually rounds off the zemer turnover point,
12V, Battery as well as allowing adjustment of the exact maxi-

mum charge voltage. This resistor should, however, be not too high resistance, or the

precision of terminal voltage regulation will be lost. [[ Ed. Note: A half-wave power

rectifier could be used instead of the bridge, if Xfr rating were a bit higher. Othe
battery charging methods are also described in the G.E. SCR Manual, and in tr ckt hunks]]
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SOME_SCR TECHNICAL NOTES: —- RLG

These are 'some' SCR Notes, because the rest are either in thaﬁﬂgéde Technical Notes
[nf which you ought to have a copy|, or in my file of articles awaiting publication in the
EEB. Never mind, a little is better than none.

There is no point in going into the function of SCR's here; thﬁt has been done with
much clarity and thoroughness in the references given in the :urrent?%étalngue, and in the

Diode Notes. I might mention in regard te the gate current sensitivity curve given in the

Catalogue for the 10uA [max] Ig units, the value shown is an average of several SCR's tes-

ted, and actual response can be somewhat «diffefent. The shape of the curve at the top will
also depend on anode voltage, load, gate voltage supply, and circuit impedances. When con-
duction does start, gate current appears to reverse direction; remember that when the gate

is fed from an a.c. source there MUST be a diode in series with the gate.

Be sure to use a resistor [nnt larger than 56K | between gate and cathode, to ensure
reliabidity of control. The high-sensitivity SCR's are so senzitive that they can often
be triggered by their own anade-gate leskage current [if the resistor is not used] !

While I am discussing triggering, I should like to point out a gmevcur error on P, 23
of the G.E. SCR & Transistor Hobby Manual. Wheh an SCR is fed from a d.c. source [anuda to
:athade], it can be triggered by a positive impulse at the gate, but when the trigger is
removed, ths S5CR will continue to conduct unless the anode voltage falls low enough to make
I5 fall below the Holding Current. Thus, when you take the gate lead off of the anode,
the lemp will continue to glow, until you disconnect the anode supply battery; G.E. ought
to have known better, and indeed they say as much on the previous two pages. Otherwise the
book is very gocd indeed. Except that every time they use a Unijunction Transistor, keep
in mind that if a UJT is not readily available, a PUJT or "Regenerative Switch" will serve
admirably, as used frequently in the RCA SCR Hobby Manual.

To ensure realisbility as protection from transient overvoltages, put a condenser ac-
ross the a.c. input. For HT, 0.01pF, for LT D.1lpuF; if no transformer is used, these values
can be increased tenfold.

The D.BA SCR's will get hot with 0.BA, therefore need good air circulation for maximum
current [American rating 1.5 Amps!], oT a simple metal strap to hold them down to a piece
of metal. Tha higher current ratings need an asppropriate heat sink, silicon grease, etc.
At least two squars inches |total] per watt to be dissipated, assuming a forward voltage
drop [anndﬂ-cnthnﬂe] of about 1.5V at maximum current.

The forward current rating of SCR's should, as with diodes, be derated 25% if operated
into a cepacitative load, but in the case of SCR's this is less likely as an application,
because of the considerable difficulty of gate control when load is capacitative; there are
elaborate mcthods, described in tre Manuals [e.g. in Sams' Regulated Power Supplies, and in
various circuits handbuoks] for effecting such control. On the other hand, if you do want
controlled HT d.c. output, you can achieve it with a relatively simple system if you can
sacrifice supply impedance: a largish resistor can be placed between cathode and the filter
condenser; the SCR then thinks it is working into a resistive load.

It an SCR-controlled system produces radio noise, and most of them do, the ONLY cure
is the one proposed by G.E.: a small inductance in series with the anode, and a small con-
denser around the two: .';:T“"i The inductance can be a dozen or two turns
around any convenient j " S piece of ferrite; the condenser can be
0.001, but definitely not larger than 0.005uF. I, in attempting to get rid of the noise,
you put the condenser directly across the SCR, or if you put it across the output [at the
cathode ], you are courting disaster, I guarantee it. In the latter instance, one must not
forget that an SCR behaves like an ordinary diode rectifier in many respects: If you run..a
diode as a half wave rectifier, twice as much PIV will a@ppear across it if it is loaded by
a condenser, as compared to a pure resistamce load, The implications are obvious.

I




JUST ARRIVED AT A.E.l: BASIC ELECTRICITY, U.5. Govt Publication, £489%, ?—l/?xlD” Fullsof
. the same excellent tzle as 'Basic CLlectronics!'. A clear but_authoritative presentation

i i half th k lus details on, generators,-
%g h%?i?pHEE -é%%gés, QE%EEE?”EEEF ct}cﬁcfarwi man? %gwings angagxagrams. H b au%, ¥nr ’
e

: 2
0 including extortionate -post — gs heavy. W.A. can add 1Oc.
Voltage Safety Factors:

For SCR's in general, you need a PIV [reverae] safety factor of about 2-fold, but the
forward breakover Eur 'blncking'] voltage need only have a safety factor of about 1l.2-fold
or so [i.e., 20%]. A.E. rates SCR's according to PIV or Vpg, whichever is the lower. This
can work to your advantage. If PIV turns out to be higher, this will increase your PIV
safety factor. If Vp, is higher, you could use the 5CR with a higher peak input voltage if
the PIV of the SCR were protected by a series diode, e.g., according to this scheme:

Sometimes this relationship can also save FIG. 1: erj:.Tef:T-:r? RS OIS,
money. If you can obtain a 400V SCR, the —= = Diode - {ﬁ /f~x:
Vho will be amply above the 330V peak of _ oA :% LT AN e _

- 55!2\{_

the Mains, and the PIV can be protected |
by the use of a series diode [as at the j
right, hers] of PIV 600V or more, and of |
course the same or better current rating Q

{

e
than the SCR. AcC, INPUVT +I§}{—-——— QuTPUT
In the case of commercial SCR's & ri N

[whir:h are now becoming quite easy to ob- TravsienT 5 ufﬁp\r?ﬁifnq}

tain in Australia, e.g. Cannon Eleciric, Condepser (See TexT)

G.E., and the uthers], it always pays to — b e
test the PIV and V,, yourself, because the chances are good that one or the other will be
higher than specified, with obvious advantages in design and application. Methods for doing
this have been described in the EEB, but briefly, you can test PIV of an SCR exactly as you
would for any diode, if gate is shorted to cathode: Apply reverse voltage gradually until
current starts to go up charply, but it is imperative that the current be limited to some
low value by a series resistor [e.g.glﬂﬂuﬂ]. For testing V,,, the polarity of the test
voltage is reversed, still with gate shorted to cathode, and this now-forward voltage is
increased until the 5CR conducts suddenly. Obviously the forward current must be limited

in this instance too, consistent with the forward current rating of the device. Actually,
the forward current will not increase in a perfect step-function, but will rise slowly to
perhaps several mA before it takes off in a rush.

SCR's in series: [e.g. use two 300V SCR's in series for 240V RMS mains operation |

‘ Ly | IRy R, = Jook .rhﬁi?. AA A TR
H——wvw_' 5?%, ! {ﬁwgﬁw% SCRy s< R,

/:]‘\ '\!ﬁ\"‘l R

/|
A B

|

_

%
,

| R.= 2o RS ey (Fransemil
__1 i? L_t_'-!—"_ﬁ a5 T 50 Ra é r’Jf'eﬁ'er o
Uﬁu&\ (_{m 5.,.-,.\“” W\ s {]i Wr—
FIG. 2 ﬁ(.ﬂlf) 3 C C:

Although the book doesn't really condone it, we have found that 'slave!' triggering of SCR;
can be achieved by the use of the circuit of Fig.‘d. C is chosen for the minimum value which
will trigger reliably, usually 0.005 to 0.05uF. The operation is simply that when SCRy is
triggered, it places SCR, directly across the supply, and the sharp pulse of current flowing
through C triggers the slave SCR5. The more elsborate system of Fig. 2 is taken mostly from
the big G.E. SCR Manual [4th Edition, p. lEDJ, and is certainly superior in regard to re-
liability and safety of SCR ratings, if that matters. Iy = gate current to trigger. If
Ig = 1mA, Rg = 1K or so. If Ig <10uA, Rg = 47K to 100K. C should be the same on each
side, and should be chosen for the minimum value which will trigger both SCR's reliably.

It will be between 0.0SuF and0.5uF if I read their equations correctly, but the experimen-
tal determination of C would be the best method. It will take less time than to figure

out how to make sense out of the equations., Exact values of Ry not critical, but must be
equal for equal PIV ratings; otherwise, values'of R} are proportional to SCR PIV's.
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IF YOU like EEB, you'll probably like Coryra too.

It is also a duplicated perio-

dical, but emphasizing more practical material, projects and theory of more in-

‘terest to the beginner, and designed for youths of all ages,
it? -- even better for beginners.
$1 for a year of Coryra, to:

CANBERRA-CITY, A.C.T. 2601, Australia.

Coryra Subs to Coryra; we're completely separate | |

we are experimenting with stencil methods --Ed. ]

panion to the EEB, and -- dare we sa
S«.A.E. for a sample copy, or Lhetterﬁ
-~ CORYRA [Publications], BOX 649,
Please send EEB Subs to EEB,
print on obverse;

f 1

An excellent com~-
Send a
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EEB: December 1968 EDITORIAL P.143

Promotion
Remember: -- our offer for free subs for new subscribers [September] no longer

applies. From the generous response to this offer, it seems that there exists a
wealth of admiration and goodwill for EEB which we happened to tap ~-- hi,

We'd like still more subscribers, thank you, Maybe you could perhaps show a
copy of EEB to your radio club, friends, or young enthusiasts? The young enthusiasts
may not always dig all this stuff about eignel/neiee ratios and tramsients, but they
will hear about Coryra in our pages [e.g. P. 138], and will be grateful: By the way,
the November 1968 issue of Coryra contains as good a circuit as one might wish for a
'Deluxe Trensistor Tester' IC.F. last month my comment about transistor teetere], and
it is most unusual in that it tests not only gain, but voltage rating as well, My
only criticism is that it ought to have a separate switch gang allowing more con-
venient selection of the different kinds of BY for transistors Eﬁee EEB, Aug,Sept 196?]

If you ever happen to receive an extra copy of EEB perhaps you might be so good
as to pass it on to a potential subscriber? Thank yOU .

Vol IV

After the holidays Mrs. Nichols or .Jher lpvely daughter will put together the
copies for 1968, and glue thSE into a nice cover. We should therefore, appreciate it
11 _you would order now any 1968 separate back issues, so tha we can clear up our
files. All back issues ordered to Dec. lst have been sant out; if you have not
received yours, please let us know.,

The Index and Annual Contents [P.141-142] were made up last month; could you
please add to them anything appearing in this issue, if not listed therein?

Break-In

Some Tenthe g0 we took in a number dsubscriptions for this fine New Zealand mag.
1f anyone !except 8.5. has not received his, please contact Mr. G. Walker, Gen.Sec,,
N.Z.A.R.T., P.0, Box 1459, Christchurch, N.Z., and please send us a carbon copy,
I know full well how difficult it is to kKeep subscription lists in order!

Promises

An interesting conversation was heard on the air. One of our supporters was ex-
tolling the virtues of EEB, but the chap at the other end said he had stopped his sub,
because the Editor premised articles which never materialised. WNow I can think of
several reasons for shunning EEB, but that seems the least likely! It is true that I
have not always followed through on pramises ?E, but perhaps that is because some-
thing else came up which caught our interest. ut the notes are in my bulging files,

and the article will [prebebly] appear sooner or later,; so what?

In 1968 we have had practiczl articles on Automobile Voltage Regulators, Dummy
Leed/HF Wattmeter, rModulated Light Communication, Q-Multipliers, SSB Exciter, and
several useful applications of 5CR's, etc. And we have had technical discussions on a
wide variety of subjects as you can see on P. 141-142 here, including a reportedly
popular series on the design of effective receiver r.f. and mixer stages.

What more? The EEB is neither a textbook nor a construction manual, It is a
simple and ingenuous romp through technology, and sometimes a bit more. It is often
highly disorganised, and frequently late. So what? 1In a world of compulsive pro-
piety it is, I believe, somewhat unique, and if you like its general approach, that is
all that matters. If you do, please resubscribe promptly when the renewal notice coes

Readers who reney promptly in December will receive our bonus Frapnuary issue,
which will |probably! | contain [eh wenderej practical designs for transistorised Tx's,
a review of the fabulous R5GB Radio Data Reference Book, information on diode protec-
tion, thermistor linearity, heat sinks, and a curious Antenna feedline Paradox.

EEB Stumbles into 1969!

We have solved the problem of renewal notices sent to parties not deserving it,
by adding the year of renewal to the Plate when relevant. And we appear to have pided
up all omitted address entries which got dropped somewhat in the changeover to Ad-
dressograph. We are still simplifying addressing and back-issue methods, and are
learning as we go. Certainly the Addressoqraph System makes it all much easier, and
the local Addressograph people have besn most cooperative. Unfortunately, it has
turned out to be not quite so simple, and editors of sister publications will be in-
terested in the tale which will unfold in next month's Editorial. Bah.

Next month's Editorial will also mention a very clever and useful idea we heard
from Auto-Call, for using typed CW as an .aid to communication for blind people.
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