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FEditorial,

Does anyone read these editorials? We asked last month that repliea to
advertisments be sent. to the advertisers, not to the EEB. The result? People
are still sending us orders. Please, we don't have any valves, diodes, or
jewellery——~ at least tha+ we wish to sell. All money is gratefully received,
but it muet be made out to the 'Equiphent Exchange Bulletin,

We wish to apologise for the missing pages, light inking, etc., that may

| |
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have been suffered in your copy of the December issue of the BEB. We asked a

friend to help crank the machine, and he had to go through all the problems we

did at one time, A duplicating machine has a soul and a personality,

particularly if it is about 75 years old, and one has to speak nicely to it.

It is a blow to one's pride, but new machines cost several hundred pounds, and

that's what we get for doing this "on a shoestring,"

Those troublesome folders. Well, you see, for some reason we didn't leave
enough margin in the issues of Vol.l, so there is no way to bind the issues by
putting something through the left hand margin, unless a loose-leaf arrangement
is used. The binders for the latter, however, ‘cost fantastically, and are al~
together out of the question., We have, therefore compromised by squaring up
the pages of all of the issues, applying bookbinding glue liberally, and
sticking it. all onto the inside of the cover. If paperback books can do it,
why can't we? The argument has been advanced that "it won't last forever."
Sure, who does? But the glue is better than some used in some paperback books
we have tried to read. We have opened them, and with a loud crack, they fell
to pieces in our hands. That's when we learned how to rebind books., It is,
by the way, not at all difficult. You jubt opén the front cover, and with a
sharp, single-edged razor blade you separate the cover and edge from the body
of the book., You then (if you have been careful) possess the front and back
covers intact, joined by the edge. Then put the book in a clamp or vise after

squaring off the edges of the pages which might have come loose, apply the glue
- ( proper bookbinding glue, no other!) fairly thickly, and then apply a strip
of ordinary linen cloth, pushing it down so that it gets wetted by the glue,
Be sure not to let the glue dribble over the top or bottom edges of the pages;
it is very adhesive. Allow to dry for a day or so, then apply some more glue
to the cover edge, and apply the covers. If you want to be really elegant,
you can glue a thin strip of cloth to the junction of each cover and book.
The resvlt will be a nice job which will last a long time.

But to return to the immediate problem of binding the EEB, We have
received several requests for the covers only, so that the presently poss-
essed back issues could have someplace nice to live. The covers are indeed
available for 45#-( that's only 4/6), post free, but that's all you get. Well
maybe we could put a bit of the glue in a piece of sealed plastic, but the
rest is up to you. Sorry. That 4/6 may sound like a lot, but have you tried
recently to buy anything at a Stationary store? A shilling doesn't go far
nowadays, alas, and it will go even less far after February 14th. Hmmm, isn't
that Valentine's Day?

We have been receiving complimentary letters, but we wish right here to
make one thing very clear: we are not competing with anyone. Heavens, with a.
circulation of 217, how could we, even if we wanted to? But we do not want to,
This is strictly a hobby with us, and the moment it becomes serious or work,ﬁr
you can have it back, Of course it is not work to prepare and type and print
and distribute ten pages or more each month, but you know what we mean! We
have, in fact, stopped sending out publicity material. Our arms get awfully -
sore pushing that crank around some 2000 times, and the dream of raising that
to, say some 5000 does not exalt us. , _
g S gk me FHFFEFE b+ 4+ o+ 4+ ++ + 4+ (TYpist made a rude
| I Vil s 0y Tex - ' . .comment about this ! )
Letters to the Bditor. . = . S FR &

1)... The G. E. SCR Hobby Mamual is out of print, and G.E. says that they ave
wondering whether to print a new edition. The fact that all the circuits are
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110V doesn't worry stoic types like me. I only wish I'd got the thing before
it went out of print. — J.1ild

Bringelly, N.S.W.

((We are dismayed to hear this news. The G.E, SCR Hobby Manual is an excellent.
little publication, containing many practical and interesting circuits ==
easily adapted to 250V systems. We suggest that every one of you who can find
a pen and paper nearby write to G,E. right now, and beg that they consider
reprinting that booklet. Our experience has been that it's pretty useless

to write to the Australian outlet, and we suggest you write directly to the
General Electric Company, Rectifier Components Department, Auburn, New York,
USA. Regular mail will suffice, with an 84 stamp, but do it now. With a

small population like ours, we need every person possible to contribute to

this kind of vote. — Bd.))

2)e.. I think E.E.B. is doing a much needed job, but think your subscription
is mach too low. ——  M.Bakep

City Beach, W,A,
(( Ummm we love to receive letters like that! —-Ed.,))

3)e.. I agree that the discussion ( about book prices) you presented in your
November Editorial is quite justified, especially since I recently purchased
some Motorola Handbooks from Cannon Electric for £1 each (U.S. price §2 1),
while ,... a large city bookstore in Sydney, was selling them at El/lﬁ/Q.
I have listed below some additional references which you may wish to

include in your Bibliography:

Glow Lamp Manual, by General Electric, 1963,

Semiconductor Rectifier Components Guide, 2nd. Ed., G.E., 1962,

Tunnel Diode Manual, G.E., 1961,

Tunnel Diodes, A.W.V., 1964,

ITransistors—— Theory and Applications, Philips, 1965,

Motorola Circuits Manual, Motorola, 1964 ( many SCR circuits)

Motorola Switching Transistor Handbook,

Semiconductor Controlled Rectifiers =-Principles and Applications of PNPN

Devices, by F.E.Gentry, F.W.Gutzwiller,N.Holonyak, and E,E.von Zastrow,

(Prentice — Hall, 1964) _
The latter text book on SCR's may interest you. I have been told that it is
very good, but have not yet seen it myself. It is unfortunately dear, at
about £7-10-0. (( It maybe less from U.S.A, —- Ed.))

==  R.M.Brown
Sydney, N.S.W.

(( We were not planning directly to have a Reference Iist in this issue, but
here is a good opportunity to present this good news to you without delay., We
might also mention Motorola's new Semiconductor Dats Manual, recently published.,
1% is an unfortunate fact that one must obtain data on semiconductors from
several different manufacturers in order to cover the field. It amounts to the
fact that when we want to look up a transistor, we have to consult a half dozen
different Catalogues or Manuals, some of which are indexed by function rather
than numerically. As far as we know, only the G.E. Transistor Manual makes an
attempt to present a reasonably long list of transistors manufactured, not
necessarily by G.E., and in numerical order -- though the technical details
of that list often leave something to be desired. Anodeon also has put out a
comprehensive list, having the advantage that it covers Australian types as well,




L

EQUIPMENT EXCHANGE BULLETIN. page 4. Jan, 166,
Letters to Editor ( continued)

but it is rather dated. Diodes are covered quite comprehensively by the Diode
Source Book (publ. by Cowan, N.Y.) or by the regular technical short form man=—
uvals published by Mullard and Philips, =

(( On the whole, as a definite minimum library for the serious experiment~
er we should recommend the various paperback Handbooks and Manuals published
by Mullard, Philips, Anodeon, Motorola, General Electric, International Rect~
ifier Corp., and R.C.A. These have been quite well listed in our various Refer-
ence Lists, along with reference to the distributors from which these items can
most economically be obtained. These works form a basic library which leaves
little to be desired in terms of simple theory and practice, As frosting on the
cake, one might wish to possess the various Application Notes of marvellous
interest and utility, published by the above firms, as well as Sarkes Tarzian,
Transitron, Ferranti, and many others —— but this can be difficult to realise,
at least for Australians ...... BEd.))

4)... I have modified a six transistor computer circuit board to act as a
divider stage working on 6 volts. Am also working on printed circuits of my
own, as well as the circuit boards to provide a.tenfold division. Will let
you have the circuits in due course.

Small modules of transistorised equipment may easily be made up for
plugging into a BY9A valve base, by using a McMurdo BLMYUSP 9 pin plug, and say
a few inches of ‘&~hole matrix board. The board can be held firmly to theplug,
on its edge, with epoxy adhesive such as araldite.... There are also 12 pin
plugs in the same range if more connections are wanted, but the sockets for them
would not appear as readily available in spares boxes as the 9 pin units,

Does anyone know anything about obtaining Japanese Field Effect Transist-
ora? Price? Availability? e RHAARE e

Corio, Victoria,

(( We have had several other enquiries about FETs. Can anyone tell us.
anything about the situation at present?... We are postponing, for reasons of
space, a fascinating exchange between Mr,Maddever and some overwhelmed
experimenters, concerning some pointed comments he made in these columns. a
few months ago. We must admit that we goaded him into this, so will have to
see about helping to bail him out. Watch the next exciting installment of this
epic! -- Ed.))

puth R S R I I R S S S

VOLUME COMPRESSION., Part III: Compression for the Experimenter, - J.A.Hill,

This section is intended more as a guide than to provide concrete con—
structional circuitry. Since the last article (EEB., Vol.l., Noll. P 7) was
written, the author has tested dozens of diodes, suitable for the MAVOAT ocircuit
and two things were discovered:
lg.. Matching may be necessary —— some diodes were way out. ; :
2).. Heat (eg; soldering) affects the characteristics severely, take heed and.
: use long leads and a heat sink, - : -

. ' 1. Longer "hold" time,

.© Serious music can be ruined by a compressor which has a short hold time,
Short soft passages may rise in level ‘giving an entirely unreal effect. To
overgome this, a longer hold time or linear input level/output level region
(see later) is desirable. C, and Co can be increased at the expenes af attack
time, . (250 uP eack is about the.limit) However, under heavy compression
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Volume Compression (continued)
conditions, the hald time may still he

12K 12K only in the order of a second or so, The
@——-ﬂmﬁﬁfojﬁqrﬁﬁw¢V”“—9 circuit (fig.12) uses voltage doubling and
Inmat 5 X p,Output, resistance in series with the active diodes

(Dy, Do, D3y Dy ,) to make the time constant
larger.

Ry and Rp should be equal, and may have
values between 2,2K and 47K. Perhaps a 50K
ganged pot could be used as. a "hold time"

1 control, C, and Cp should be equal also,
 and may have values between 50UF and 250uF
(suggest. 100 uF ). The same transformer
(TRD174) may be used, with no connection to
the centre tap on the secondary. Caution
should be exercised with the wiring as
stray capacitance and radiation may cause

12K 12K
c—VV\W NV ——0)
instability (evident as strange plops, In. -
motorboating, or straight out oscillation D L2

of 0.01puF should be wired from the coll-
ector of TR5 to chassis, to minimise this
risk,

2. Better Compression Characteristics.

1~ %
- which maybe supersonic)., A capacitor : \;:)_
C

By

For serious recording or studio use,
MAVCAT has a serious disadvantage. Once the .Sl_Da
input signal ceases (eg; at the end of a
sentence on speech use) the gain may increase
to such an extent that background noise be-
comes objectionable, To minimise this a

linear portion of the Input level/Output level TEBEE;

é 12K 12K g _ Tig 13

(@ ATaVAVAR NNVN—0 & " 5 ; A .
In. D; ‘ﬁsz out. characteristic is required. This way it

may be arranged to work only a few db. into
compression for normal passages, so that

background noises will only rise this amount
when speech stops,

A linear region may be affected by
back biasing the diodes so that no current
will pass up to the threshold of compression,
The obvious method is shown in Fig.1l3, how-
ever, instability is likely, due to slight.
mismatching of the batteries ZB:L and B,,
This is substantially overcome by isa%ating
the D.C. control current from earth (dis-
connect centre tap of TRDL]4), and using
only one battery. However, stray capacit-
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-ance may still cause distortion, if not instability.

A more practical bias method is shown in Fig.1l4, Since the D.C. control
circuit. is still balanced with respect to earth, distortion worries are vir-
tually eliminated., In fact this circuit has been used under adverse condit-
ions for several months ( in "Studio 2", the closed circuit radio station of
the Royal Melbourne Institute of Te¢hnology. It was the necessity of a comp-
ressor for "Studio 2" which started all thie.) '

The battery B, is an ordinary "penlite" cell which should last 6 months
continuously - no switch in series, Rﬁ and Ry are not necessarily equal,

In the "Studio 2" console R,= 15K and is a gMeg, pot., C, and C, were in-
creased to 250 each to inCrease hold time reduce the %requanox response

peak at 50c/s, which occurs under conditions of heavy compression, This latter
is due to the resistance of Dy and D2 becoming so low that the reactances of
C, and Co are no longer negligible, 14 volt supply was used, with all stages
individually decoupled, and high frequency transistors resulted in critics
being complimentary. Performance of this unit is indicated in Fig 15. Note
the function of R, -~ it virtually changes the amount of linear region by
shifting the threshold of compression with respect to input level.

Output,

75 (Millivolts RMS) |
No Bias Current.
Threshold of Compression.
+2d b ~ ;fff
50 Odtw - o Pl
.-"f -~ _f
/, _ ~ Bias Current. & 40, A (112= 15K)
r -~ -
/ -~
25 | : Smtaan Bias Current. = 10w A (R,=500K)
-~
’ -
/ -~
/ -7
r’ f’; . ' Input.
5 Yo - (Millivolts RMS)
’ ' i i H H i i i L] i l i o
0O 0.2 0.4 0.6 | 0.8 1.0 I L2 l.4 L6 1,8 2.0 2.2 2,4
Odb. #5dh. +10dt,

Distortion of TRl starts at Input level of 16Millivolts,

Performance : Above Odb. ~(compressed) Input changes 10dh,
: Output changes 2dn,

Below Odb. ~-(linear) Input. changes 10dhb,
' Output. Changes 10db.

3. Perfect Compression,

The simple feedback principle used in MAVCAT can never produce perfect.
compression, since the control current will ohly increase when the outputk
level actually increases. Putting two (or more) compressors in series is one
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answer, however the author is investigating other ideas, two of which are
represented diagrammatically in Figs 16 and 17.
Variable Gain,

In. : —
' D.C, Control Current
Cunﬁrol::, —
volrage Current.
Sample. D,C, Control ———— | Sample_:_}
Voltage,
Variation I Integrator
Voltage. : ] -
"Standard .l:__ 4 gﬂl
e e W
Fig.l6. Voltage Adding Network. _ Fig, 17. Voltage Comparison

@-1—>{2mp.——s{ A, |——>{Im |- 9 6—{im.

_4. Limiting.

Netwark,

This term is freq uently used in conjunction with different aspects
of compression, Usually the principles referred to involve a "perfect"
compressor with a very long hold time - eg, 5 ta 15 seconds - which keeps

or so, These are usually used in radio stat-
ions in conjunction with a Peak Limiter, which may be simply a couple of

the average level within ldb.

diodes biased to cho? off any signal over a predetermined level,

like a noise limiter

peak limiter if the attack and hold times are very short.
C, to about 5 or 10 would do this, however some instability could result.

5. Volume Expansion.

There are two conflicting definitions of Expansion:-—

for compression.

speaker,

going backwards!

(Eg:
A conventional compressor can usually be called a

Reducing C jand

(a) Increasing input level slightly,
produces large increase in output
level. This is sometimes used in
Hi-Fi gear to compensate for comp=-
ression on the recording,
= tgtahows @ possible method of converting
MAVCAT to an expander,
sample signal must be derived from
the input side, not the output as

Fig 18

Note that the

Virtually the same

results could probably be obtained by
connecting an ordinary torch globe
across the voice coil of the loud-

(b) Decreasing input level greatly,
produces only a small decrease in out-—
put level, This is ordinary compression

If the operating

?

S e

A

point  ( zero db.) is regarded as being
somewhere in the centre of the ranga,
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increasing the input will cause compression, decreasing the input will cause
expansion, -
Circuit Details: R, and Rp may have to give a. long decay time
' Say, Ry=Rp = 10K, C & 1OOuF
Ry and R, may have to give a long attack time
Say, Ry= Ry = LOK

Rg must provide an effective reference to earth for the control Guiren%, b
Yet not” shunt. the signal vid the ractifying diodes 35’D6’DT=D& ..Sag,R5 =25K.
L e e B e i
PUZZLE,

Given the general situation for negative feedback in an amplifier:

\ t 7
' g i
Ein, Amplifiex, g— out,
1 Ra % :
: R I
L 1_- Q Fai g

The gain of the amplifier unit (ie E_/B.) is A before applying the feed-
back, and A! after applying the feedback,

If£g =Rp /(R1+-Rg), it can be shown that A/A' = L + gA . Haw,'than,

I built an amplifier using R, =1K, and R, =9K, and meafured gain,A'=10,
What was the gain A, before fmedback? Or could I have made a mistake some—
where?

No reward for this one, except glory. Too easy.

o o T e e e e e - s o

R e e . e e i A B e e B

TETRODE TRANSISTORS , Etc, Part III. -- R. L. Gunther

We continue discussion of applications of this ubiquitous device, by presenting a
scheme suggested by David Brown (in VKE), using the tetrode as mixer in a Voice
Operated Relay (VOX) unit.

P, | [ A, T

-TRIP}_d Ampl could be integral, or separate in modulator

RCVR Amps if needed.

Amp3 normlly cut off or conducting, ac-
cording to requirements of rely,

Fig, 12
Gain Control

I am going to approach this subject cautiously, for fear of those wiser than
I, particularly in metters of speech-operated automatic gain control, with diode




EQUIPMENT EXCHANGE BULLETIN P.9 Jan., 1966
Tetirodes, Etc. (continued)

compression (MADCAT). It is likely that lower distortion can be obtained from diode
operated automatic gain control systems, but the tetrode transistor could have ad-
vantage over the triode. In the usual AGC system, the automatic control of gain in
a triode is effected by reducing the emitter current, thereby reducing gain and in-
creasing input impedance (thereby reducing gain through mismatch). Typically a ten-
fold change of AGC control voltage can cause about a fivefold charge of transistor
circuit gain. The trouble with this system can be seen by examining Fig. 4 of the
first part of this article. At low collector currents the characteristic is most
non-linear, and distortion can be severe,

The tetrode transistor avoids this problem by the ability of the base. to reduce
gain even with appreciable collector current flowing. See Figs. 5 and 6 o% same
article (EEB, November 1965). The reduction of B (viz., d.c. current gain) is ordin-
arily as good or better than that obtained by emitter current control of a8 triodes
this depends on the type of tetrode, and varies from one transistor to another. The
distortion can be appreciably less for control of strong signals. The d.c. control
current for this operation can be obtained by running the base., line to a negative
potential derived from the network of rectification and filtering of the r.f. signal,
Circuits for this have been presented in+te technical literature, (see below).

Ete.

The double base configuration of the tetrode suggests its use as a Uni junction
Transistor. W, Mc Mahon (VK3) has tried this idea with a 3N3s tetrode, but was not
able to duplicate UJT action, presumably owing to insufficient base-base resistance
(R%b)' However, T. Ohsberg and D. Horgan are developing practical versions of the
interesting configuration in which an NPN-PNP direct coupled combination simulates

UJT action closely. This will be published in a forthcoming issue of the EEB., It
has the not-inconsiderable advantage of low cost. (The UJT-imitation, that is).

In addition, the tetrode transistor can be used to good purpose as modulator,
full wave detector, synchronous (product ) detector, signal translator, logical 'OR!
gate for binary computers and for control and sequencing operations, various gating
circuits, or ring counters.

Point-contact tetrodes are also possible, and in fact antedated the junction
type. Their circuitry is discussed in the reference by Bewmitt, below. Bevitt also
describes the contruction of a typical germanium crystal tetrode which I'm sure could
be contructed by an ordinary home experimenter armed with an o0ld fashioned piece of
'galena' and an extra couple of catswhiskers. It is necessary only to find three
active areas about 0.002 inches or so apart, equally distant, ie in a triangle. Two
of the contacts would be emitters, and one would be collector, with the bulk material
being the ('N' type) base. This is essentially a PNP transistor with an extra emitter,
rather than our previously discussed NPN transistor with an extra base connection,
Applications are similar, however, albeit with some modifi eation of circuitry as des-
cribed by Bevitt. The crystal tetrode transistor was in operation at several hundred
megacycles at a time when everyone was greatly impressed that junction transistors had
extended their operation to Sme/s. If T can fing my old catswhisker setup, I'1l try
reconstructing the experiment, and would be interested to hear from anyone else doing
the same.

Pentode transistors are possible, but of cowse a triode transistor already behaves
like a pentode valve (ie high collector resistance). So, the only advantage toalding
more elements is that of providing more control points. The most simple pentode
transistor is a point contact type ‘With far catswhiskers, three for emitters and one
for collector. The pentode has been used for switching and as mixer or modulator.

(Bibliography presented in next EEB issue).

R S
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HOVEHTISING

WANTED Back issues of A.W.V. Radiotronice (before 1963 and somel963), Mullard
Outlook (before 1962 and some 1963), Miniwatt. Digest. (1961 and some 1962),
R.T.V.&H, (some 1956-1961 ).Write R.Brown, 29 Pangee St., Kingsgrove,Sydney,
giving details and prices,

I E B K I T I N I N R R U S U S

GROUT MULTIPLE wave winding maghine for power, audio transformers etc; bed

i fingers, winds from“\about. B%S to 40 B&S, head can swing coils
across, Width of cddil @pppoximately 4 inches maximum, but. could
e With all electry (ij .P. 3~phase motor, starter, etc.,
sﬁ?L
h

steel bench, foot control, and reel carriers in steel frame
with tensioners c, &£200 =- no offers. urrent price of this equipment
is £1700, and an eéwergetic man with a flair“for transformer design could earn
himself a comfortableslivlihood with it., Reaswn for sale: lack of space, no

no wish to hoard. Reference 'GM!', c¢/o EEB,P.0. Box 177, Sandy Bay, Tasmania.
H O K W W W K WK KKK KKK KWK KA NN RN KW KWK KK HE R KKK K

FOR SALE. AT5 Transmitter and Aerial Tuning Unit. Unmodified, £10 ... Geloso
VFO with 6J5, 6AU6, and 6L6, £10,... 240V.a.c, relay, 6 rpm electric motor with
earbox, 2 micro switches, all board mounted, £1/10/-.... SCR 522 Receiver,
%some bits missing, but with all tubes), £1/10/- .... Autotransformer, heavy
duty (probably 2 amps), £1/10/- .... Box of assorted i.f. transformers (455kc/s
in varying states of repair, 1 BFO coil 530kc/s, 7 SCR522 i.f.'!'s), 10/-....
Box of assorted Audio transformers (mainly older types in iron pots),1l5/-....
Coaxial Aerial c/o switch (Wavy type, I think), £l.... Case from some species
of Navy Tx., Slideout chassis with mating contacts on case. Measures 9in W x
13in H x 14in Deep, £2.... Pair 400pF Tx condensers (variable) approx €0 thou.
spacing, mounted with thermocouple, £1/10/- .... Command Rx genemotor and
mounting, lﬁ/w.... Pair used 805 transmitting bottles, £3.... I am open to
negotiation on all items, Please include enough to cover shipment by rail.
John Lilley, 0.T.C, Radio Station, Bringelly, N.S.W.

L B B R R I R B R R S SRR

ELECTRONIC SPEED CONTROLS. for portable (ac/dc) drills, saws, sanders, etc.,
up to 3 amp nameplate rating. Controls speed from 0-50% of full speed, and
closely maintains preset. speed under varying load conditions. Suitable for
countersinking wood screws into timber without pilet holes, Ideal for sanding
off paint, and will not clog discs. Allows reduced speeds for portable drills,
for longer life of large bits. Attractively housed in hard plastic case with
carrying handle., Guaranteed for 12 months. £7/17/6. TPost free in Australia,
ELECTRONIC SWITCHES, P.O. Box 138, Balgowlah, NSW,

oW NN W NN K KKK KKK KKK E KK KGN F KK E R KKK KRR K E N

TRANSISTOR IGNITION KITS complete with coil and special ballast resistor with
starting tap, and diode. Full instructions. 12V negative earth £15/0/0. post
free, Literature free on request., Other models available., Unsurpassed for
rerformance at. this low price. There is much more to the engineering of a
Transistorised Ignition than merely hooking up a transistor to a coilj our
kite provide maximum reliability at pinigum cost, '
Also available: O-15V meter with coloured dial for Automotive use, O-15Amp
meter with coloured dial for Transistor Ignition; 30-0-30 Amp meter (centre-zexo)

.
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Each I3 square, clear plastic face. 48/- each, post free. MEECO. P,0, Box 407

Naracoorte, S.A.
*************************EE*************

WANTED : Manual for B28/Crl00 Receiver (Admiralty Publication No,BR1430), 10/-
zﬁusti, plus postage costs. G.R.Petherick, 4 Marlowe St. Blockhouse Bay,
Auckland, S,.W,3., New Zealand. .

(( Ed. Note: Reply to New Zealand Advertisers by air; 8d per half ounce))

*******-H--H--H--H-*******'***‘*******************

FROM AUSTRALIAN ELECTRONICS, 76 View St., Hobart, Tasmania, formerly "Electronics
Associates", Several people plunged deeply into our stock of 300V/4.7Amp SCR's
at. 8 for 88/-, and Circuit Boards and HT diodes continue to be most popular, We
still have some more of the 300V SCRs, at the same price while they last, and we
finally figured out a simple way of putting them in series without using dual
pots. One of us will publish it eventually, but by then the stock will certain-

1y hav§ been long gone. Current stock: (if you don't see it here, we don'+t have
it now). A

DIODES: 0.75Amps. .0 Amps 4.7 Amp SCR's 1O Amp SCR'S Dransistors.
200PIV I0 for 20/- 600'P:L-IV—1056 we¥ 200V 1276 100V  12/§ 3N35/9 7/6

300 8 20/- 800  13/6<%° 300V 20/- 150V 15/- 11/-
400 6 20?- 2.0 mﬁs.*’ 400V 33/- 200V 1856» * gg@o 4,7,4&
500 6 26/~ 1000V 2 for 22/- 50OV ~ 34/6. E100V 20/- % oy1100B 51/~
1600 2 30/- 1200 2 21/- 600V 42/- 500V 41/- % aN1looc 57/6
1800 2 33/~ 2000 2 38/~ 550V 49/6 ‘
2000 4, 76/- + some 20 Amp diodes. (€= Vg, 380V or more)

* (Zaner Diodes for the HT Transistors used for Transistorised Ignitions, 5/—&&)
ZENER DIODES, L watt,* 3V, dE/dI = 150n.at. 10mA, 5/- ea: 70V, 75V, 95V, 100V,105V, 200V
Other zeners available from 25-'305V at prices cSmEétffT?E with other sources,
EXPOSURE METERS, easily convertible to 100uA miniature meters, complete with
scalle and detailed instructions, 28/6, No thermocouple meters...yet. Be
patient.
TRANSISTOR SOCKETS., Three pin type =1/6 ea, four pin type :-.},/g_eg,gh_ Please do
not order more of these than you need. We keep them in stock as a non=-profit
service, and intend to keep them in stock, s0 no need to hoard. On the other
hand, we definitely recommend that you hoard diodes, or perhaps you haven't
noticed that our stock has become smaller and smaller, with no replacements
indicated?
COMPUTER BOARDS. A new shipment has arrived, and truthfully it looks even nicer
than the first. There are more diodes on the boards, and some of the boards
have 2N1038 (2W/3Amp, mostly, 40V: PNP Germanium) transistors —-— distinguished
by being about twice as high as the usual transistors. The latter are mostly
NFN germanium, though PNP and silicon are found. Most of +the clear diodes are
the miniature silicon small signal type (like OA200), about 30V/200mA3 and the
germanium point contact. VHF type usually have a blue band at the cathode end,
and a much finer anode contact wire. Their circuits probably differ from the
one given in November EEB, you will have to ascertain them yourself. Ve won't.
take up valuable advertising space, but will discuss these privately elsewhere
in the EEB sometime.... For some of these boards we ought to charge for the
diodes, and give the transistors away! But the boards will remain at 2/- per
transistor (£1 overall minimum, as ypual) while they last. Boards have 4,5,6,
8, or 20 transistors each at this date, so order to make it come out to g
practical numbex,
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22323 WANTED URGENTLY !! -~ University Student requires draughting machine, preferably
Band-type, with or without scales, to suit 40in. x 30in. board. R. Reynolds
(VK7ZAR), St. Georges Rectory, Battery Point, Hobart, Tasmania. Z23232IIIIITIIZZE
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Editorial,

Oh joy, the Great Decimal Change is upon us. But why such consternation?
We hearsaid of people attending classes to learn all about Decimal Currency.
Why? 100cents = one dollar, And subtract. one from 3d to 9d, and two from 104
to 12d. That's all. But if someone gives you 17/4for change from £1 for
six items costing four for ljcents, don't worry, they probably cost 3d each
before C-Day, and it doesn't matter now, we keep telling ourselves.,

Well, we might as well be patriotic too, and raise the subscription to
60c per year, post free anywhere in the world (including Australia). The real
adverts really don't pay for costs, and our friends are strangely reluctant
to help without pay. Deficits have been made up by our principal Advertiser,
but we make them pay for this privilege by writing articles for us., So-- next
month the new rate will apply. That is not & lot considering what you getj
we are proud of this publication. But please don't all write in with 5-year
renewals between now and march, huh? The idea is for us to meet our expenses,
and that would defeat it -- and us. If, however, you are a poor student or
something, do renew mow., e have a fondness for poor students, being a fair
proportion of our staff,.... Thank you.

We were amused to see the statement " my regrets for the late publication
of this issue" in the Elitorial of an informal publication, similar to the EEB
in some respects, Time can be a problem, because the kind of people who are

hh— ;
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Editorial,

impossibly busy are often the kind of people who get things done. But there
mist he a limit, and that kind of person often strains it, That's us too,
The moral is that you'll probably get your EEB sooner or later, even if the
February issue arrives in March, Never mind, '

We have received a comment that the EEB is interesting, but that the Edit-
orials are really the best. Amazing, So why work ourselves to death on artic-
les, We could gab here all day, saying not much; once we belonged to the Rag-
chewers Club, but don't tell the XYL. . ; '

By the way (chain of thought: long editorials, New Hampshire, Connecticut )s
have you joined the Wireless Institute of Australia yet? You don't have to be
a radio amateur, but it helps. Membership involves meeting a wonderful lot
of chaps having similar interests, subscription to "Amateur Radio", a worth-
while technical publication, and support of the organisation which is the voice
of the Australian radio amateur to the world. In these difficult times, every
bit helps. If we lose our bands, at least we can say we tried.

Incidentally, has anyone given thought to what amateurs might do if the
bands are lost? There are a number of interesting possibilities

L B B B

e have had a few requests for anonymity From prospective authors of
articles for the EEB. Fascinated, we asked one of them why, and here was the
gist of the reply:" It is the practice..,. to submit articles rrepared for tech-
nical journals to a committee for approval before sending them for publication, .
I do agree that the circumstances existing when writing for EEB differp from
those which exist when writing for more sophisticated publications such as

Proc., IREE, but I wish to play safe, and not to have to submit my articles for
approval,....."

This fascinates us utterly, It is true that a certain amount of editing
does take place when an article comes before us, but other than to clear up
major faults, we let it pass as it is. We do this not only in the amateur
spirit with which this journal is obviously imbued, but also from the assumpt~
ion that if there does arise some profound and interesting error, a reader will
write us to that effect. (We might also mention that our own technical
knowledge is less than infinite,) In any event, we shall be pleased to pub-
lish the technical correspondence on the subject, and we should all be the
wiser. This does, then, constitute a Committee of a diverse sort, but with
a difference,

This difference is the heart and soul of the philosophy with which we
publish the EEB, We ourselves are well acquainted with the formal procedures
for publishing serious scientific contributions to the Literature, and real-
ise that for that exacting procedure one has to tread most carefully, making
experiments in advance to attempt to meet every likely objection. And then
the great work is submitted to a group of Referees who Judge the contribution
on its merits and on their prejudices -- or does anyone still believe that
sclentists are altogether impartial? ‘e appreciate the reasons for that
procedure, and wish only that it were even more exacting than it is, since the
volume of the published Literature is growing as a power function of an ex-
ponential, But must we drag these reservations into the EEB?

It is just to get away from such serious considerations that we enjoy the
EEB, If we had to weigh seriously every fechnical statement we made here, we
should -- like the tortoise-—— never know which foot to move first, We read and
we eXperiment, and we try to be Tright, and we urge our contributors to do the

..
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same, but it isn't all. If we print a diode backwards in a circuit, we'll
depend on you %® agcertain that fact by logic, at least until the apology
the following.aanth, Most. of the people who read the EEB are experimenters,
either in fact or in interest. 1e hope that if they discover something
interesting or useful or intriguing, they'll let us know about it so that we
can all share it. It doesn't have to be earth-shaking, Let's not get. tied
down in formalities or fears of public disapproval,..

One of these days we'll print a two page issue of the EEB, just to show
that we don't have to follow any rules anytime! Actually, we were going to do
that this time, but we couldn't resist the sound of our own lovely voice in
print -- as it were, - RLG.

+ 4+ b+ + + + + F + e+ F o+ + 4+ +
Letters to the Editor,

i £ It. appears that characteristics of transistors can vary quite a bit
within a given type designation, and this can pose a problem for the experim=-
enter. I have been a ham for a couple of years, although not very active on
the air, preferring to build things, try them out, and pull them apart again.
When one has been "brought up" on valves, it is hard to adjust oneself to say-
ing, '"now I want so many volts of audio to drive this, and so much audio to
drive that," after having thought for years "oh yes, a 6AU6 into an 807

should be okay for that," In a way, the latter method is easier, because one
does not have to consider so many parameters., The fact is that until surplus
semiconductors became readily available on the Australian market, many people,
including myself did not feel like spending the re%ail prices asked by the
manufacturers and wholesalers, Consequently valve circuits were king. Now
things appear to be different. This, then, is the time for amateurs and
experimenters to carry out what Iullard advocated in "Qutlook" a couple of
years ago:'"stop being afraid of semiconductors.," I'm not afraid of them,

but I still don't know them well enough to have full confidence, but I'm will-
ing to learn. One problem is the difficulty of testing transistors, and know-
ing how to apply that information to circuits,

J.J.Lilley
Bringelly, N.S.W,

(( It ie not difficult to test transistors casually, One needs only a power
supply and a meter or two. Maybe we can run an article on this one day.
Transistorised circuits can be designed to be relatively independant of tran~
sistor characteristics, and many circuits are inherently uncritical of them
too, so that this may not be as much of a problem as it might seem. Ve are,
however, also preparing an article on simple transistor circuit design. In the
meantime we recommend that you consult the various simple manuals and handbooks
now available. e might mention, in passing, that valves are not really
obsolete. They are valuable in many applications where the impedance, power,
or temperature sensitivity of transistors makes semiconductor circuitry less
desirable, and indeed, hybrid circuits, and the appearence of HT transistor
ratings can make them directly applicable to valve power systems, where .
impedance rela*tionships are suitable.... Finally, we might mention that the
price of commercial semiconductors in Australia is becoming quite reasonable,
and where high frequency voltage or power requirements are important, the
commercial item can prove more useful, reliable, and economical than the
surplus one,

S
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(( Where transistors are 'replacing' valves, careful attention must be given to
the impedance relationships, Bince transistors at best must be low impedance
devices. For example, if a transistor must load Large R Bias o

a high impedance output, the emitter follower ‘

configuration might be indicated, but real ising
that the output impedance of same cannot be
greater than the output impedance multiplied by
transistor current gain —- and will in fact be JHigh

less, owing to loading by base biasing resistahces
On the other hand, it might prove more practical _
%0 use the transistor in a common emitter config- Bleed
uration as a current amplifier, as shown in the ~> ete,
figure to the right. This is particularly val- >
uable when loading photocells, geiger tubes, and
the like. The BCl07 is ideal for this application, because it has low noise
and enormous current gain., For example, § is about 150 when Ic is only 20uAl
This means that useful amplification is obtained with Iy =0.14uA, which is
well within the useful range of current variation in most high impedance
circuits, -- Ed.)) ] '

2 I think that transistorised tachometers ocught to be an improvement
over the "straight" type. Namely:

a) A lmA or I0mA FSD meter could be used with subsequent saving in cost,

with greater ruggedness,

) The input impedance would be higher, resulting in more accurate read-
ings, and less interference with the ignition. :

05 It could be more easily adjusted —- the meter could be calibrated before-
hand, and the base bias resistor varied until the calibrations are correct.,

I'1l be ready soon with the article on the transistorised Proximity Relay.

I am now madly rewinding a speaker transformer (for miniature geometry), It is
turning out longer than I thought it would, with a lot of theoretical back-
ground (guesswork?), -

-~ = D,Brown.
Gosford, N.S.W.

ok b o PPy (Next month ¢ the great
TETRODE TRANSISTORS Part IV, Maddever Debate )

‘References:

G.E. Transistor Manual , Sixth Edition, p.55,57,63: Third edition, p.99.
Junotion Transistor Electronics, by R.B. Hurley (Wiley, 1958) ,p.299,
Modern Transistor Circuits, by J.M. Carroll (McGraw Hill, 1959), p.18.

Selected Semiconductor Circuits Handbook, Ed by S. Schwartz (Wiley, N.Y.,
1960), p.4-33. (Also available in soft cover Services edition),

Eggnaiatnr Circuit Analysis, by M.V. Joyce and K.K. Clarke (Addison~ﬂesley,
London, 1961), p.230,303.

Transistor Circuits ‘and Apglicafions, Ed by J.M.Carroll (McGraw Hill, 1957)p.15,
Transistors Handbook, by W.D.Bevitt (Prenfice<Hall, 1959),pp 133-147,283,

I wish to thank Dr. John Brodie of the Dept. of Electrical Engineering
at the University of Tasmania, for some very interesting and useful conver-

h—
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Tetrode Transistors (continued)

sations on this subject, but I take full responsibility for the_ncn?used text.
I also wish to thank L. Osborn, J. Hill, and T,Ohsberg for looking intently
at the manuscript.

B
L
Characteristics of the 3N35 tetrode transistor:-

Type = NFN, Silicon, Low Power, VHF, Typical applications: E __.#, - C
Ps = l25mW {Maxg Vee = 107, ¢
I = 20mA (Max Is = 1,3mA. B
fib = 150me/s (typ) By =30 at Iy, =50uA, 2
hp, = 20-100 , ‘ B = 25,
BVopo= 25 =100V, Zfiz = =100uf for VHF operation,

Ll S S o S N S S N S I
Answer to Puzzls,

The only reward for a correct answer was going to be glory. It seems that
that wasn't enough, No one even wrote in about it. Tsk, tsk, how banal,

If you apply the figures given to the equations given, you will find the
amplification before feedback is infinity. I build amplifiers, but not that
well, What happened? Well, I was taking the resistance values off the colour
coded bands on the resistors. The resistors had a 10% tolerance. R- was
actually 990 ohms, and R] was 9.9K. That brings B8 down to 0.091, whence the
gain before feedback was 111, which is appreciably less than infinity,

As usual, there is a moral to this tale.

1) Don't trust colour coding where it matters. Indeed, don't trust values
printed on the resistor itself., A gross inaccuracy in the scale of one of
those cheap little PT-34 meters was traced to a resistor being one-tenth of the
resistance it had printed on it! Some error,

2) It is sometimes considerably easier to measure the gain of an amplifier
after negutive feedback has been applied, than before, if the initial gain is
80 high that instabilities are prohibitive., If the circuit constants are
known, the equations allow calculation of the gain parameters,

3) It is sometimes (nay often) inconvenient to measure the input impedance
or resistance of a transistorised amplifier. You can, however, determine it
quite easily by applying a bit of negative voltage feedback, measuring the
gain before and afterwards, and calculate § whence comes Ry or equivalent.

L I I S R e i I S S S P R AU R Y

JOYSTUCK? Readers are invited to send us intelligent technical comments on the
following item we received from the Joystick people ¢
‘“*“"“"‘“"““*"“'"Pﬁﬁﬁﬁiﬁ@ﬁ"ﬁﬁiifﬁ‘TﬁE‘EEEﬁEﬁT""‘““‘"““"""“"“‘""""""
How can a 7'6" long device outprerform a conventional antenma many times its size?

A fair question -~ HERE IS THE ANSWER !}

Whereas the conventional antenna is fundamentally resonant to a given frequency,and
resists efforts to make it radiate on another a channel, the JOYSTICK is INHERANTLY
(sia) NON-RESONANT, HAS A SUBSTANTIALLY FLAT RESPONSE CURVE OVER THE ENTIRE H.F,
SPECTRUM, AND PRODUCES A HIGH ™ Q" RESONANCE ON ANY GIVEN FREQUENCY !

This means a perfect match at the Pi tank, resulting in ALL the "soup" going Mup the
spout" on the fundamental frequency and NO WASTAGE VIA T.V.I. CREATING HARMONICS,

Unquote. o
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ADVERTISING, et

TRANSISTORISED R.F. AMPLIFIER kitset, Can be attached to any transistor or valve
receiver without circuit alterations, Excellent for use in areas of low signal
gtrength and car radics. Unit increases sig/noise ratio, sensitivity. and
selectivity. DPower gain = 30db. ©Small in size. Full price $3.50 (35/“).
HALLARD ELECTRONICS, Box 58 P.0., Canpsie, N.S.H.
* % * * * * ¥* * * ¥* % * * * * * * * * * * * K

ELECTRONIC SPEED CONTROLS. For portable (ac/do) drills, saws, sanders etc., up
to 3 amps, Controls from 0—50% of full speed; closely maintains preset speed
under varying load conditions. Ideal for countersinking wood screws, sanding
off paint, and preserving the life of large bits, when used in portable drills.
12 months guarantee: £7/17/6: Post. Free in Aust, ELECTRONIC SWITCHES, P.0O, Box
138, Balgowlah, NSW,

¥ Kk KX K %K K X K X X X K K ¥ X X X ¥ ¥ * % ¥

TRANSISTOR IGNITION KITS complete with coil, special Ballast resistor with
starting tap, and diode, Full instructions. 12V Feg, earth:&lﬁ/O/O. Post
free. Literature free on request. Other models available,

Also available: 0-~15V meter with coloured dial for Autcmotive use; 0-15Amp
meter with coloured dial for Transistor Igniticns 30~0~30 Amp meter (centre~
zero)s 13" square, clear plastic face, 48/~ each, post. free.

MEECO, P.0O. Box407T Naracoorte, S.A.

¥ ¥ K X X X X K X K H X X X X K R X X ¥ %X ¥ X

WANTED: Technical Manual, including alignment data for B28/CR100 Navy
receiver., R.Reynolds, St.George's Rectory, Battery Point, Hobari, Tasmania.

WANTED: RSGB Radio Handbook, lst. Bditions ¢1ld Radio Handbooks (Editors

————t s ev st

& Engineers, Ltd). R.L.Cunther, P.0. Box 177, Sandy Bay. Tasmania,
TRANSFCPMERS, new, well made, at wholesale prices ! Please order by Type Nunmber .

Type and Wattage : AL/10W Az /154 A3/50v

Primary 240V/50cps 230-240V 230-240V

Secondaries : 12,6V and 6,3V 6.3V (tap) 22 or 44V
(separate) or 12.6V (centre tapped)

Sec. Current & 0.54 and 1.0A 1.0A 1.54 oxr Q,75A

Mounting ¢ Clamp Clamp Frame

Size 1 (1-3/4)° x 2-1/4

Price 3 $2.55 each #2.85 each 95,00 each

And here are two surprises typical of Australian Electronics : 1 )These prices in-~
clude Sales Tax and Freight. 2) For about 25 percent higher price, you can order
any reasonable combination of windings, custom wound to your specifications. Let
us lknow what you want, and we'll see what we can do. These custom windings are
secondaries only. 411 primaries are ZQOV/BOcps, in sizes of 10, 15, oxr 50 Vatts,
Please note that the matter of Sales Tax included is important. The prices for
ordinary commercial items are specified less tax and freigh%. That mokes our
transformers a real bargain., Try dividing the dollar price by two in vour mind
to make it sound reasonable; it is amaszing how much vorse prices sound in % ‘than
in £, ALl transformers ordered in March will be posted toward tha end of the
monthese.. AUSTRATTAN ELECTRONICS, 76 View Street, Hobaxrt, Tasmania,
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MORE from Australian Electronics, 76 View St., Hobart, Tasmania, formerly "Electronics
Associates." ..... What causes demand for a given item? For months we have had SCR's,
but now everyone wants them, and this is in addition to the bargain 300V line men-
tioned previously (and now exhausted}. So of course stocks are now depleted a bit.
It is impossible to keep large stocks of items which usually move slowly. We'll get
around to ordering more SCR's one of these days, because we like them, but not diodes.
We have had diodes, up to Here...... We are frankly annoyed by the Decimal Changeover,
Pounds could have been decimalised, with ten shillings to a pound, ten pennies to a
shilling, and some half pemnies,for the fastidious; what can a penny buy nowadays?
Oh well, in any event we don't have to follow the trend in prices. Out of spite, and
too many of those ugly silicon diodes in the drawer, we are LOWERING prices. Yes !
EIV_ Amps Quamtity for § PIV Amps Quantiy for §

4

200 0.76 12 2,00 1000 0.75 3.00 ﬁziciiﬁfﬁenéggﬁfglﬂﬁﬁﬁﬁﬁ
igg g g.gg iggg 2 é‘;g 5&.50 for ten of the

500 5 E:DD 1800 2 3'30 following one watt ratings
800 3 2.00 2000 2 550  (can be assorted). 7sV,

9 5‘!, lDth
Please specify alternative in event of depleted stock. By the way, although we for-

got to include in the Catalogue .this month, we still have some tetrode transistors

at ?/E. Or 75¢ if you wishe.... Computer Circuit Boards : We have seen some 500mA
silicon dicdes on them, ratings over 600PIV. No, you can't request them. What
happened last month? We mentioned 2N1038's on the Circuit Boards, and everyone wrote
in asking for them. You can imagine how long that line lasted. Well, we do have

some 2N1038 new-surplus transistors we were saving for ourselves, which you can have
for 9/; each if you don't want too many, and if too many people don't request them.

If ordering same, kindly specify an alternative item. Too often we have sold our last
semiconductor of a given mtirm, because someone begged and pleaded that his little son
would be heartbroken... or the like. Bahe....... We have received letters of dismay
at the news that we are reducing operations. We are sorry, but business has been far
too active for us to relegate this to a hobby, and that situation is intolerable.
Furthermore we have had considerably more experience with the various things that can
happen in business enterprise, and that can be ugly. On the other hand, we note that
the price of commercially new semiconductors has plunged drastically, and many of them
are now priced well within the budget of the average experimenter. Do not overlook
this. For example, the BC1l07 or SE1002 are far Superior to anything on our Circuit
Boards, and the BA102 voltage variable caracitor is available new at the same price

as the surplus equivalent in America. Good surplus bargains can ke found in the
Classified portions of Electronics Australia or Amateur Radio, though you will want to
order cautiously from any given vendor at first, to establish a measure of reliability.
If you order from abroad, bear in mind that it ig fraught with difficulties. Surplus
merchants in America have been known to pocket the money and forget to send the mer-
chandise to overseas customers; a 'Letter of Credit' arranged with a Bank can solve
that problem. Yield can be indeterminate, and a largish order will Vield a more use-
ful range of ratings. In addition, suppliers prefer to sell in reasonable quamntities.
This can be met by pooling orders, eg through a Radio Club. In general it is not
feasible to order small ratings, and for example it is more practical to obtain your
100V diodes from the degraded part of the yield from 600V ones. Furthermore, by
eliminating the Middleman, your components will be so much cheaper that you will be
able to use HT ratings for most applications, thereby reducing design problems and
simplifying parts stock. Before you order, it is wise to consult your local Postal
Customs office to find out the ‘groumd rules, and remember that duties from UK are
lower... We recommend that light items be sent by insured First Class Post, not




Page 20 EQUIPMENT EXCHANGE BULLETIN Feb. 1966 W

(continued) : Parcel Post. FC is more reliable, and not much dearer. If you pay
cash in advance (make & moderate trial order first, to ascertain supplier re-
liahility?), do not send too much money to cover postagey it may very well be absorbed
entire, in "handling charges." A moderate amount (based on estimated weight) is
better, with request to bill for the remainder of postage. But by all means
pay that bill promptly, or others will suffer ! If the order is placed through
& Club, the gupplier will also be more likely amenable to extend this small
credit. But/not attempt to get credit for the main body of the order. You won't al~ 2
get it. At best, overseas orders tended to 'be treated with reserve. 5 eaant N

Good luck, - (ijfuf *ﬁfﬁTﬂ?
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Letters to the Iditor,

1) D?as anyone have any idea why the BVgyp, of scire Power Transistors is very
@uch ylgher than BV,og ? EJ .Watts suggests "possilly an uneven mixture of
impurities at the two junctions?" Any other suggestions?
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2}...Reg&rding your suggestion that at some time in the future you will print
an issue of EEB with only two pages, it would seem more appropriate when
publication is now a month behind if you could print the next issue with not
two pages, not one page but no pages. This would save the need to write an
editorial for thst issue and allow more time to be devoted to the preparation
of the following issues. Of course all the subscribers would expect an adjust-
ment on their subscription,

-— H.,Pfiefer.
E.Malvern. Victoria.

3)...I have found a simple low cost substitute for silicon grease, In fact,
it has a better heat conductive property than the grease. It consists simply
of a mixture of flat blackboard paint, about 4 to 5 parts, to one part "Japan
cold Size" (made by Berger Paints), I learned of the mixture from a friend
who has used it in industrial electronics, I use it both to blacken heat
sinks, and as a substitute for the expensive siliconlb grease. 31,00 will
buy about 3/4 pint worth of the two substances . The method of application
is simply by using a brush (not too thick), The diode or transistor (etc)
should be placed in position before the paint dries.' If necessary the
component can be removed easily by a gentle pull. I always mix the two sub-
stance as I need them, though the mixture should keep well if sealed. I have
used the mixture and tested it on 5CAmp diodes, and have found it most effective.

== T.Laidler
Hamiltown, i1.S.V,

. ((Te might note that it is
not necessarily wise to use this interesting compound to blacken heat sinks,
because of the extra heat capacity of the thickish layer it would form. Far
better for blackening (only) is the use of some simple dying agent, like
"Texta Colox" , in the black colour of course -~ Ed.))

--- The following note arrived too late for inclusion in the Computer Board article !
4)... Regarding your circuit boards. I did not like your method of removing
the transistors from the boards, namely, cutting the board into pieces with
the transistors still on it. The way I do it is to take a sharp knife or
other suitable tool, and para away the solder on each side of the bent
transistor lead. Then I push the knife under the end of the lead and bend it
up vertically. When all three leads have been straightencd I gently pull
on the transistor and out it comes. It is then just a matter of scraping
away any remaining solder on the leads and the transistor is ready to be
plugged into a socket. And I think a socket is more convenient to solder
and mount, than a piece of printed circuit board.

T T.W.Vieritz.
Brisbane, Gld.

e e e e e “r I rT e s S — m————— —

The Great Madlever Debate naxh monih, because The Graat Maddrvar replied with an Epic )
Watch for it, in the April EEB. Grandne's Recipe for Simpis Transistors.
In the meantime the following Commuwication hLas passed ov: Denk $

) S, agree that you should solicit articles as possib!:. Authors will, in any
event gain confidence by seeing that cthers have expressed vremselves informally.
Surely what EEB could do is to be a platform for people to write about their ideas.
If somgohe then contributes an improvement or correction, the first person (and

ghould then be pleased he is learning. Who should be afraid to acknowled
& word on a thing is not the ultimate, and that he can learn? -- R.S. Ma&ﬁgver.
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COMPUTZR CIRCUIT BOARDS. -- by R.L,Gunther.

I have received a number of comments on these interesting assemblies, and
thought you might be interested in an outline of them. Ref : EEB, Nov. 1965.

EK says "It is possible to remove transistors using a wire buff (the wire brush
wheels that are used on grinders in place of emery wheels) to rub off the
solder. I tried one to see, and it works OK. There is no mechanical damage if
done carefully. I was worried about any electrostatic effects through friction,
but the transistor may be alright if temted with an ohmmeter..." No, static
electricity should be no problem, because of the very low impedance presented
by most transistors, though this would not apply to the newer high Z devices.
But for heaven's sake, please don't ANYONE ever test a transistor with an
ohmmeter, unless you are 100% certain of what you are doing. Some ohmmeters
use HT batteries, and the lower voltage transistors might be damaged. Far more
likely is the fact that on the lower ranges, many ohmmeters deliver a consider-—
able current, eg. several hundred milliamperes. If this is passed in the
foward direction through a delicate base emitter junction, it can be ruined. I
have seen this happen, and invariably the comment is "bad transistor." The
statement was true, but misleading! P.S. IK says that one must be careful

to buff off solder from leads in the same direction as the leads are bent, or
trouble will ensue.

HP suggests stripping off the printed circuit wires, and using the holes
to mount components as desired, connecting them with ordinary wire. This sounds
very good, but first of course one would want to remove the ordinary components
by the usual desocldering methods. I should think it would be desirable to leave
as many of the transistors on the boards as called for by the design of the
proposed circuit. I suggest this: with a razor blade cut the wiring leading
to the transistor terminals., Then when the rest of the wiring is remd¥éd, The
transistors are left with their contacts intact, without necessity for
desoldering, They can then be tested for characteristics, and excess or
unsuitable ones can be removed. The extra strip connected to the transistor
leads also provides a convenient method for connecting leads to them, causing
minimum heating of leads.

3

L RAR has looked into the question of why the boards are available on the
surplug market in the first instance. He believes that some of them may be
superseded by more modern types, but in others he has found various defects,
frcm hairline cracks in the wiring, to defective resistors, diodes, or trans-
istors. It would seem that when something goes wrong with a board, they just
replace it, and write off the board without bothering to repair it. This
certainly indicates that it would be wise to test all components on a board
before depending on them,

R has done an interestingbit of work in the darkroom, taking shadow
pictures of the boards. From the sample he sent, hovever, I doubt that this
could be much real use in tracing out the circuits. One could spend as much
time trying to interpret the photograph as to trace out the original board. The
method I have found useful is to mark each connection with a marking pen as I
trace it, and then the amount left to be done is unambiguous. It is possible
to determine the order of the leads from each transistor, by observing that they
form the apices of a triangle whose base is broader than the other two sides. *
With the long leg of the triangle at the bottom, the apices are emitter, base
and collector - going from left to right. (ie clockwise)

RLG has omitted previously to make mention of the plastic coating
B EEEEEEEEEEEEEE———
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which covers 1he cirocuit side of the boards, because it seemed obvious. It is,
however, apparently proving to be a problem for those working on elegant methods
for removing soclder, because the coating seriously hampers heat transfer from a
soldering iron. There are three methods for handling this coating. One is to
scrape it off with emery paper; this is tedious, and the abrasive clogs. Another
method is to buff it off, using the method of EK, but taking off only the coating
and leaving the solder intact; this is suitable because it is quick and effect-
ive, and does not face the various problems of buffing off the solder itself.

And then there is the method RLG prefers: soak the board in acetone by placing
the board, wiring down, in a shallow dish of acetone so that the ligquid covers
only up to the top of the board (but not the components). The acetone is highly
flammable, and even its fumes can conduct flame from a spark; it is also toxic.
Therefore the abovementioned operation must be conducted out of doors, well away
from any flames or sparks (or sparking electrical contacts). Acetone is not as
explosive as petrol, but it is to be treated with respect. The acetone will
soften the coating, which will then dissolve after a, time, or can be wiped off
after a shorter time.

GT and TO have made an ingenious suggestion which merits attention: when
the plastic coating has been removed, solder can be removed with remarkable
efficiency simply by placing lightly tinned wire braid (as used for shielding
wires) on the connection, and then pressing down on it wi‘h a hot soldering
instrument. The solder underneath melts and is promptly =sucked up into the
braid as to a sponge, leaving the terminals underneath gquite clean of solder.

A given spot on the braid can only be used once for this operation, whence a
new spot adjacent to it must be used. Braid is not inexpensive, but since this
operation would be most relevant only for transistors, it would not have to be
done for all of the connections on the board. Other components can be removed
by the usual expedient of heating one end (from beneath) and pulling that ené
of the component clear from above, but apply the heat intensely and briefly.

As far as RLG is concerned, however, it is not even necessary to unsolder the
transistors, inasmuch as they can be obtained intact with a piece of circuit
board simply by using a fine saw to separate them from each other and from the
rest of the board after other components have been removed by ordinary methods.
This alternative avoids difficulties of desoldering transistors, and the rather
short leads which result. On the other hand, if transistors are desoldered,
they can be installed without difficulty into three conductor transistor
sockets of the round type of design. (ot the linear type)

I want to say a few more words about the components on the board themselves.
I have tested the wvery small transistors sinCe the original text was submitted,
and they all appear to be PP Germanium, but having very low power ratings,
and rather low voltage breakdown characteristice as well; if you are testing
BVspes be sure not to apply more than -50ulA to the reversed collector-base
junction, or the transistor may be destroyed. though 1 have not tested them
for high frequency characteristics yet, we have received some reports of
excellent performance from them, above 10mc/s, thereby indicating that they are
in the same class as the NPW Germanium units, which fill most of the boards,

We have also seen some very tiny potentiometers on the boards, in various
resistance valu®s; also fuses, printed condensers, and 0C-26 type transistors,
The ordinary small condensers appear to be of ordinary high quality construc-

tion, and attain their small size mainly by low voltage ratings, but the elec~
$relytics, according to TO are most likely Tantalum types, and are built for

h..I...III.-IlIlllIllIll-----------___________________________
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reliability. I might add that if this is so, those electrolytics will be

highly resistant to temperature effects, but one still must not take liberties
with them whilst desoldering.

There are several onmponents of questionable identity. Although most of
them are clearly marked, there are some little boxes which could be resistors
or transformers, or something; I didn't bother to dissect those boards. One
must be careful not to confuse condensers with large resistors; the former
have more colour bands, and of course test "infinity" on an ohmmeter. The extra
large size of resistor is two watts, and the extra small size is ¥ watt or
1/3 watt, Some of ‘the boards are rich in diodes, and most seem
to be of the small signal, LT silicon type (eg 0&200), though some are point
contact VHF germanium. I believe that the germanium ones usually are disting-
uished by a blue band at the cathode end, but in any event, the anode wire
of the germanium types is much finer than that of the silicon ones. Also,
the foward voltage drop te, say 50mi, ought to be about 0.5V for germanium,
and 1,0V for silicon, but sometimes this can be uncertain. The uncertainty
arises from the existance of special diodes used (fu:?), some of which appear
to have unusually high forward resistance. From a reasonable power dissipation
of about 150mi per diode, some of these would be rated at only about 30mA.

HP suggests that they might not be germanium or silicon at all, but copper
oxide or selenium. I have run some characteristic curves on them, and this
hypothesis coes not seem unreasonable, because the characteristic is very
sloppy. These tests were, however, run on some specially encapsulated diodes,
appearing on the boards as rows of black strips topped with epoxy resin. llost
of the ordirarily packaged diodes (eg in small glass seal) have a low foward
voltage drop, with the sharp slope characteristic of germanium or silicon.

Most of the transistors do seem to be the 150mll NPN or PNP (mostly INPN)
silicon as described by A.E., but some are obviously power types, similar
to 0C26, and some are extra small ones obviously used for tiny power levels.
I have not tested them, but it seems reasonable to assume that they would not
be ratsifﬁﬁldissigﬁte much power (perhaps 20mlil), but probably have unusually
good frequeng?ygr 218 ility characteristics. Does anyone know? There are some
small transistors, about twice as high as the 150mli variety, (but the same
diameter) and these are obviously of the "2W1038" variety. I have tested the
150mW variety, and mest. are in the vicinity of 40V, though some go up to 90V,
PNP, germanium,fy; about 200ke/s, 2W collector dissipation if ventilation
is perfect, or 20W with a good heat sink, 3 -3,5Amps absolute maximum collector
current,

In general, I should say that if you wish to know the characteristics of
transistors or other components, it is far more rewarding to test them on the
workbench than to spend a lot of trouhle to dig up the characteristic numbers.
lost of the transistors on the boards are of the 21300 series, but that won't
tell you much. For one thing, you don't know to which of the series a given
transistor belongs, and for another, the variation in characteristics of
transistors within a given type rating can be greater than the variation between
typex! Those type numbers (ZH...,GC...) are guides to approximate character -
istics only, and unless your circuit is very uncritical, it is always wise to
test each transistor thoroughly. Indeed, you must test it for NPN/PNP, or dire
consequences will arise. I must warn you only that you keep that ohmmeter
away from transistors. Use a separate battery, some resistors, and the
sensitive current scales of the meter.,... Keep I under 500pA.
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SILICON CONTROLLED RECTIFIERS PartVIII -AD.L.&?pin?ll
VKT

Herin is described an improved phase-shift control method for the handling
of power by Silicgn Controlled Rectifiers, Although it is not more simple than
a previous system , it could be more versatile for control of power delivered
at low voltages. It can definjtely control power over a wider range than in a
simple constant-phase circuit” ", and has the advantages that not only is the
output of the"full wave" type, but it can be used directly with a condenser
input filter, and dogs not depend on feedback interaction with the resistive
component of a load.

LY

470

PN

Ty

AT
I

250V .0 3 ¥ : I o5
$ Z:.!L25O 2
2 gs—T"
L— ke
il £
Fig. 1 L

Notes for Fig.l:

T1 = 250V to 45V RMS in this instance,

T2 = one 24V c.t. or two 12V transformers, though two 6V ones would
probably work with the correct values of R and C.

TR = 0C72 or any small general purpose transistor. NPN could also be
used, with suitable adjustment of polarity and configuration.
Silicon transistors would also be less affected by temperature
than germanium.

Dy = 250PIV/10A in this instance.

SCR= 200PIV/10A in this instance.

Do = any low voltage general purpose silicon diode.

Dy = 6.8V Zener diodes.

R = 2500 ohms, variable, phase-shift (output) control.

C = 4uF paper or pyranol ( not electrolytic!)

Ry, = Load. Since the voltages of the circuit are obtained from

transformers, one side of the load may be earthed if desired.

The circuit of Fig.l was developed to obtain a Steep fronted phase shifted
gate voltage to minimise temperature effects on the control of the SCR's., I
believe that it is also an improvement over the phase shift methods described
in the G.E. SCR Hobby Manual, in which impractical requirements are evident.
Thus, for their cirucit, one could require 2O5uF for C and 125 ohms for R,
leading to a requirement of 46VA for C. It seemed more reasonable to usé small
C, and large R, and to make up the gate power requirement by using transistor
amplifiers,

¥
xxiefer to "SCR.PartVI, A variable-phase voltage control system" EEB,May1965,
Refer to " SCR.PartII,EEB Jan. 1965, and Part. V,EEB March 1965.

D ———
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SCR/VIII (cuntinued)

The circuit of Fig., 1 works well, giving control over essentially the
entire cycle, viz, zero to full output. The supply and load components can be

varied to suit your own individual req uirements, but of course remember to
adjust voltage and current ratings of the semiconductors, in proportion., In my
own circuit, the transient suppression componerts across the primary and second-
ary of T; actually consisted of seriesed R and C, calculated from the article
in the Philips Miniwatt Digest for July 1962. I have not indicated these values,
however, because they depend closely on the magnetising current of the trans-
former, and this will vary from one transformer to another. If you do not
measure this parameter, the values of simple condenser bypass shown will suffice,
remembering that the capacity at the secondary will vary in inverse proportion
to the mecondary voltage used. Further experiment yielded Fig.2:

' * oK C=6uf (4u¥ for
) Lwave)

Notes Fig., 2 : ' ' éu
D, should have PIV ® - 212V RMS
at least twice the H(Bec.)
nominal voltage 45v RMS
rating of motor
loaa. "
Do =HOPIV if 2v RMS
transient suppress- o (sec-)

2 %.1

ion condensers used
across T,, Otherwise
200PIV or higher,

Fig. 2 | R=2.5K

This is simpler, and works well, limited only by the fact that full control
is not obtained over the whole cycle. There is, however, little power lost in
the "trailing edge'" of the sine curve of anode voltage. The circuit is in use
at present driving a separately excited shunt motor having a speed variable from
zero to about 6000 RPM, and delivering about 3/4HP. Notice the diode across
the load, which is quite necessary in this instance, because it suppresses the
back voltage from the switching action of the inductive load, which would
otherwise develop nasty output transients across the semiconductors of the
circumt.

In Fig. 2, owing to the barely sufficient output of the phase shift bridge
(R and C with Tp), the 2000 ohm pots are included to allow adjustment for
differences in gate characteristics, so that the SCRs share the load properly.
They are also found necessary to provide smooth control over the full range of R.
Once set, the may be locked, or replaced by power resistors. Evidently, in
this instance, at least 24V c.t. must be used for the scondary of T,, and
perhaps more, if available. This is a useful circuit, and you ough% not be
afraid to vse it, and to experiment a bit for best results as necessary.

At present I am working on a current limiting device, to protect the
rectifiers, but it seems to be a bit difficult without including valve circuitry.
((= But very high impedance input can be obtained by using suitably cascaded

emitter follower transistors.--Ed.)) ((See also-- EEB Vol. 2, P. 16))

e ,,——




NOW AVAILABLE IN VERY LIMITED QUALLITY ¢ Mechanical Filters, lOSKc/%, —ndpass 1000¢ps. «4
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CROM AUSTTALLAN BLOCTRONICS, 76 View St., Hobart Tasmania. All items Tax Paid

and PQ“__QL€35 highest quality.

*¥¥% “Transformers,Al/10W-12,6V/0,54 and 6.3V/1.04, $2.55; A2/150-12, 6Vct/14,
$2.853  A3/501~4. 44Vet /0,754 (1,54 if only half used), $5.00. Conservative
ratings. For about 25% more we can wind transformers to your specificationss
let us know what you want and we!'ll see what we can do. - All primaries at this
time, are 240/500ps; A2 and A3 have taps for 230V primary. These transformers
are real bargine, but we can continue this offer only if you are reascnably
enthusiastic about it, so if you have been thinking of getting a transformer,
do it now, or write us with your ideas. o, we didn't buy the CGrout Multiple,
but we know someone,.. Transformers ordered in March will be posted lats in
the month or early in April; after all, you can't get a real bargin, aud
instant delivery.

*%% Diodes. We have obviously saturated the diode market, or do you want us

to give them away? See last month's (ha ha) EEB for stock, Zener diodes,
however, are going well, and we are gratified. Why use VR valves for low
current voltage regulation? But we repeat, if you want LT zeners, get the

0AZ series., They are good and cheap,

*¥*% Transisfors. We are pleased that np one took us up on the 9/- 281038 offer,
but we are piannlag to get some nice "T14'" transistors which will be rated for
20W or 34, with BVipe probably about 80V or 100V. These will help to fill the
gap caused by the collapse of our negotiations for 28250 itransistors; we
apologise wr the long delay in finding out whether we could get 2N250's, but
it's not our fault. If a 204 rating is not sufficient for your needs, you can
get a 20250/28301/0C26 type from Custom Electronics in Adelaide. They cahrge
a bit more than we would, but their quality seems to be good, and the price

is still a lot less than retail. My my, who ever heard of a business boosting
its competitor? Watch next month's EEB for announcement about the "T14"

pover transistor.

*%% Circult boards. These look like a good thing indeed, and everyone raves
about them, but supply will probably not be inexheaustible. e did not see

any more of the miniature potentiomecters on the latest lot, but there were

a few thermistors, some printed circuits (printed circuit modules mounted

on the circuit boards}), and the usual abundance of resistors, miniature
condensers, 0A200--type dicdes, and of course the high quality switching-type
transistors, most of which are WPN-Germaeniumj the miniature ones are low
power PliP-Germanium. ‘e got some lovely beards with a great abundance of
diodes on them, or scveral 0C26~type power transistors, and we have been
including some with orders of 50 or more tran31sto*3, counting each large
pover transistor as worth two small ones. Some 21 resistors are also seen.

If you have preferences, state them; and we'll try to satisfy them if practical.
Boards are now 3,4,5, or 6 transistors per board; please order to make it
come out right., Still 2/— per transistor.

*¥%% Letters., Some of these we just can't resist: '"You must be the printers
friezgj_“ﬁb sooner do you get all that nice "Electronics Associates" station-

ary vrinted, than you go and change your namel. ... ind best of luck for that
2N174 itve 1mos+ forgotten why I wanted it! Ah well, you can't have
everythinz: (wut I've got nothing ) Pnclosed is a Christmas present.” And he
sent an apLrn Lablcu, nuch nroiod indeed He and 2 number of others gow

their LSIYA'L Tinally, and in fact we have no mor;, but we do still have some
P2H1100C and 2011000 reaaly HT power gistors for Hot Tronsistor Ignitiouns,
for outrageous prices e have zenors fc them 500s... YWithout setting up
s

L]
the CRO ox adjusting any component T held an &ulf electrolytic ecross the
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Adverts (comiinu:.).
motor. The valiunt little SCR took its 760PIV for 3Q seconds, passed out and

delivered the N.S.W. Electricity Grid to the condenser in hand. Yhen the smoke
cleared, I was in the dark, and 4.20 dollars short (oh well). I will in future
protect SCR's and my person with diodas regardless." such honesty, it returns
our faith in people. But the SCR took a voltage ovesload for 30 seconds? Ineredible.
It only shows what exceyﬁignal SCRs we produce, consifering that our ratings are
Absolute Maximum, .. By e way, talking about exploding condensers, we had a 0.01uF
600V high quality cgmdensd® on the primary of a power transformer, transient pro-
tecting a power supfdy, Phere was amotor nearby switching on and off. Suddenly,
there was a great T of light and much smoke, and we repeated the abovementioned
performance with the Tasmanian Electricity Grid too. The equipment wasn't much good
afterwards, because there was a fine layer of carbon over everything, and the com-
ponents operating at high impedance were hopelessly contaminated with it. Moral &
use transient suppressing condensers of high quality, and sufficient voltage rating
to withstand the transients they are trying to suppress. This would seem to mean a
800-1200V rating for condensers across the 240V mainss seriesed condensers require
equalising resistanices, of course. You may find a 600V rating satisfactory—— or not.
It doesn't seem to be worth the risk; this is the second timz this has happened to us.

SYL ‘3Ieqoy
‘qutog LIejjeg

£a0108y seBIoepy +35 //Tedtpotaed & se gsod £q UOTSSTWSUBIY
2%//spToukey Leupoy J0F 3aBqOH *0°d'H SU3 38 PoxeIsTIey//
EVD =103 eTTeILSNY
e B vTURUSB], ‘Afeg Apuwg
S 5 LLT XOg *0°J
VGl 2 uTeTTng eSueyoxg jueudTnby eyg s WOSE
T o
"';,L:’ "f:; g

Sorry for the faint spots in the duplicating. It looks like a flat pressure roller,
and since we just had the machine renovated fox £18, we are pretty annoyed too !

. o
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FROM AUSTRALIAN ELECTRONICS, 76 View St., Hobart Tasmania. All items Tax Paid
and Pest Free, highest quality.

*** Transformers.Al/10W-12.6V/0.5A and 6.3V/1.04, $2.55; A2/15W-12,6Vct/1A.
$2.85;5 A3/50W-44Vet/0.754 (1.54 if only half used), $5.00. Conservative
ratings. For about 25% more we can wind transformers to your specifications;
let us know what you want and we'll see what we can do. All primaries at this
time, are 240/5Dcps; A2 and A3 have taps for 230V primarly., These transformers
are real bargins, but we can continue this offer only if you are reasonably
enthusiastic about it, so if you have been thinking of getting a transformer,
do it now, or write us with your ideas. No, we didn't buy the Grout Multiple,
but we know someone.,.. Transformers ordered in March will be posted late in
the month or early in April; after'all, you can't. get a real bargin, and
instant delivery.

**¥ Diodes, We have obviously saturated the diode market, or do you want us

to give them away? See last month's (ha ha) EEB for stock., Zener diodes,
however, are going well, and we are gratified. Why use VR valves for low
current voltage regulation? But we repeat, if you want LT zeners, get the

OAZ series. They are good and cheap.

*#%* Transistors. We are pleased that no one took us up on the 9/- 2N1038 offer,
but we are planning to get some nice "T14" transistors which will be rated for
20W or 34, with BV,p, probably about 80V or 100V, These will help to f£ill the
gap caused by the collapse of our negotiations for 2N250 transistors; we
apologise for the long delay in finding out whether we could get 2N250's, but
it's not our fault. If a 20W rating is not sufficient for your needs, you can
get a 2HE50/2N301/0026 type from Custom Electronics in Adelaide. They cahrge
a bit more than we would, but their quality seems to be good, and the price

is still a lot less than retail. My my, who ever heard of a business boosting
its competitor? Watch next month's ELB for announcement about the "T14"

power transistor,

*#% Circuit boards. These look like a good thing indeed, and everyone raves
about them, but supply will probably not be inexhaustible. Ve did not gee
any more of the miniature potentiometers on the latest lot, but there were

a few thermistors, some printed circuits (printed circuit modules mounted

on the circuit boards!), and the usual abundance of resistors, miniature
condensers, 0OA200-type diocdes, and of course the high quality switching-type
transistors, most of which are NPN-Germaniumj the miniature ones are low
power PNP-Germanium, ‘e got some lovely boards with a great abundance of
diodes on them, or several 0C26-type power transistors, and we have been
including some with orders of 50 or more transistors, counting each large
Power lreasistor as worth two small ones, Some 20 resistors are also seen.

If you have preferences, state them, and we'll try to satisfy them if practical.
Boards are now 3,4,5, or 6 transistors per board; please order to make it

come out right., Still 2/- per transistor.

*¥#%* Letters. Some of these we just can't resist: "You must be the printers
friend. No sooner do you get all that nice "Electronics Associates" station-
ary printed, than you go and change your name!.... And best of luck for that
AT174. I've almost forgotten why I wanted it! Ah well, you can't have
everything (but I've got nothing). Enclosed is a Christmas present," And he
sent an aspirn tablet, much needed indeed. He and a mumber of others got
their 2N174's finally, and in fact we have no more, but we do still have some
2N1100C and 2N1100D really HT power transistors for Hot Transistor Ignitions,
for outrageous prices. Ve have zeners for them too.... "Without setting up
the CRO or adjusting any components...., I held an 8uF electrolytic across the

NOW AVAILABLE IN VERY LIMITED QUANTITY : Mechanical Filters, 105Ke/s, Bandpass 1000cps. £6 each.

— .
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HOVERTISING

KIT-SET SPECIALS FROM HALLARD ELECTRONICS.

TRANSISTOR MK4 BROADCAST RECEIVER KIT-SET. This is a new release from Hallard
Electronics, and as such we are giving a special introductory offer. The kit
when built up has an amazingly high sensitivity for only four transistors. As
a point of interest we were able to receive inter-state stations when t2sting
the capabilities of the set. This high order of sensitivity is produced by an
efficient reflexing circuit, employing voltage doubling diode detection. The
output of this stage is coupled to two driver stages of amplification, which
in turn, are coupled to the output stage which drives a 5 X 3 oval speakasr.
The transistor compliment is: 0CLl69, 2 X OC71l, OCT74. The set is housed in

an attractive plastic cabinet, which is covered with white leather making the
set look very professional indeed., The kit is complete to the last screw,

and includes instruction booklet and batteries, This kit makes ideal gift
when built up. Ideal for the home or the car. SPECIAL INTRODUCTORY PRICE
£6-19-6 or $13.95. Prompt attention. HALLARD ELECTRONICi, BOX 58, P.O.
CAMPSTE, N.S.W.

¥R O K K K K K K R K X X X X K

TRANSISTOR MK2 BROADCAST RECEIVER XIT-SET. Over the years this kit has proved
very popular to beginners and enihusiasts requiring a good gquality personal
receiver, at a reasonable price. By employing regeneration, this set has a
range of 30 mil:e, without the use of an aerial or earth. Of course the
sensitivity is - satly increased when a short aerial and earth are used, The
kit is complet: to the last screw including a special technical explanation

to aid beginners, The 9v battery is supplied. FULL PRICE 65/= or $6.50.
HALLARD ELECTRCKICS, BOX 58, P.O, CAMPSIE, N.S.W,

¥R X O K X K OK OF K R R X X R X %

ELECTRONIC SPEED CONTROLS. For portable (ac/de) drills, saws, sanders etc., up
%o 3 amps. Controls from 0-50% of full spced; closely maintains preset speed
under varying load conditions. Ideal for countersinking wood screws, sanding
off paint, and preserving the life of large bits, when used in portable drills.
12 months guarentee: £7/17/6: Post Free in Aust, ELECTRONIC SWITCHES, P.O.
Box 136, Balgowlah, NSW.

LA A I R R R O T TR S S

TRANSISTOR IGNITION KITS complete with coil, special Ballast resistor with
starting tap, and diode. Full instructions. 12V Neg, earth: £15/0/0., Post
free. Literature free on request. Other models available,
Also available: 0=15V weter with coloured dial for Automotive use:
O-15Amp meter with coloured dial for Transistor ignition: 30-0-30 Ammeter
( centre-zero); 13 square, clear plastic face, 48/— each, post free.
MEECO, P.0. Box 407 Naracoorte, S.A.

* Kk K ¥ X K K K ORK OK O X XK X X %

WANTED :~ Copy or loan of 22 sget circuit diagram, Please contact
R.S.Maddever, 35 Biddleccmbs Ave. Corio. Victoria.'

®OOE KK K K X XK K K K R K X X K ¥
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P.S. We published early this month. Fat lot
of good it did us.

i

R L

Latters to Editor.

1)..s I enjoy your.publication vory much, ard consider it the most interesting.
of all publications that I subscribe to. I class myself as belonging to a
similar group as Lilley ~ "Letters to Editor, Feb.'66." I look foward to your
promised articles on simple transistor circuit design, and also an article on
simple testing of transistors.
For your reference list, I recently acquired a book, which I consider

excellent for Amateurs, who wish to catch up on transistors:

"Transistor Pocketbook" by R.G.Hibberd. (George Newmnes Publication)

" N.W.Deague, Malvern, Vic.

2)es. I would like to appeal to R.Maddever (Letters to Editor, Vol.l//No.11)

to help those who "hesitate to modify a circuit... to take another transistor."
We plead with him to help us,(and not just refer us to technical books,)in

& series of articles, written for the non-university type. Perhaps a team
effort is called for, but please, don't let the experimenter down.

~~ E.Kershaw, Footscray, Victoria.

3)ess I think that the criticism made of the Australian experimenter, in the
EEB, Vol.l//Wo.1l., is unfair. "hile some of the statements remain true,
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Letters to the Editoxn (continued)

I feel that the experimenter has been blamed for something which is not entirely
his fault. He is at the mercy of the publishers of several Australian Electronic
rublications, who seem to publish arsicles explaining how varicus circuits and
components work, print constructional articles using the publishers designs, yet
they do not print articles covering the design of circuits to meet the partic—
ular experimenter's needs. Many experimenters do not know what a loadline is,

or how to draw one, simply because they have never been told anything about

them. Often the little they have learned is mixed up with advanced matkmatical
calculations that they cannot understand.

-— H,Pfiefer,
East Malvern, Victoria.

1)see After reading your articles on Volume Compression, I realised that the
landolin effect circuit in the Yamaha Electronic Organ could possibly be
modified to do the same job. In Fig.l, a modulating sawtooth wave is fed in

to the amplifier. When the Mandolin effect is required, the control is adjusted
until the required depth is obtained. At this point, a DC signal could possibly
be coupled, to control the gain,

—t
< 15K TR

x 7
— I—AN MV E ot 15v
NB, Transistors matched

N J\“\M s ] W .-"ﬁr%'?‘i“'a’f?‘ﬁiﬁ?&v " pair.NEC25B111

SawTooTh \J’f Y 1IUI I\J‘”ll’j*:r-u'

Mandolin Effect, Yamaha Electronic Organ

Fig. 1
Since I have been fiddling around with electronic organs, I find the ear

is a funny thing. A louder high pitched sound can tend to over-ride a lower
pitched note., Actually it seems to make it go softer, even though the CRO
8till shows it a_t the same umplitquLJﬂﬁsne generators are an expensive part.
My brother and I have been experimenting with an SCS, which could have possi-
bilities, Fig,2 shows one poseibility, which operates quite well, from
practically nothing up to about 50K, by changing the value of C. It can be
synchronised by very small pulses from a previous oscillatcELJfﬁEé anyone

..t
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Letters to the Editor (continued)

come across any circuitry which would do to following job? I wish to fill up
the top octave of an organ, (1Kc to 2Kc) with a sawtooth waveform, having

a voltage output of 1liv. and operating on 12Volts, DC. A Unijunction transistor
could operate similar to the SCS, but they are expensive.

+ 9 * } @ + =
' |
S 2 2
S 5 200K ¢ 100K
12v S /ﬁﬁ ; a
Syno {*wvxm__?_ﬂ_qjoqt. . Sync I r— —=0 out
Oy i iy A 40 NN - A
r—i : T ; i T 0K
~ e st + et B
Fig. 2 Fig, 3

Fig.3 is a theoretical circuit (uniried as yet) that should give a more
desirable waveform, with a sharper front.

‘;}c% b K- Vel‘itz.
5"ﬁ Brisbane, @Qld.

((  The problem of expensive UJT's might be overcome by using a UJT substitute.
T,Ohsberg will publish an article on UJT Substitute, in a near future issue
of the EEB.— Ed.)) Hepafully MAY

(( The following letter from J.A.Hill, author of the articles on Volume
Compression, is a comment on the above letter and circuit. &d.))

5)«e.The Organ circuit shows good observance on the part of Mr, Veritz, namely
that the principle involved is somewhat similar to that required for a comp-
ressor, The active part can be simplified to this:-

f }4""‘- \'I - i s
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oKS TR2 !
e i o +
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vawtooth or DIC Control,
O

Note that the emitter voltage balance network has been omitted for sim-
plicity. Also the three capacitors and one redistor across the output trans-
former are only to avoid ringing at H,F. ( Hence omitted for simplicity, )

" Now, what do we have? Just a simple "Push-Pull" amplifier stage, plus

‘a means to apply DC (or varying DC- eg., sawtooth) to the bases of TRy and TR,
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Letters to the Editor (continued)

This DC changes the bias on these transistors, thus altering their gain., As a
result the gain of the stage is dependant on the DC control vcltage.
Referring to the August/September edition of EEB - "Voluma Compression .

Part I", note that this (organ) circuit would form part of the "Elahorate dis-
tortion cancellation circuitry" to produce a practical form of the idea in Fig 2
on page 8. In fat: there were several reasons why I avoided this idea:-

(1) Requires 2 expensive transformers.

(2) Maximum compression limited to about 20 -~ 30db.

(3) The diode method proved much simpler.

The diode method, however, does have several disadvantages of ite own:-
(1) Maximum hold time is in the order of 2 -5 seconds. (Limited by
C1 and Cp ; increasing these capacitors beyond 250uF each causes
deterioration of attack time.)
(2) Does not lend easily to use of compression meter.

To overcome these disadvantages, I am toying with the idea of putting
diodes in as emitter loads in a small signal balanced (DC coupled) amplifier.
Also thinking of using an advanced system of threshold control, it could then
be classed as a "Iimitexr", to supercede those valve types currently used in
radio and T.V. stations.

Of course this unit has now developed out ¢ the realms of being simple,
80 it is not a practical proposition for home applications. However, MAVCAT
if properly adjusted has frequency response and distortion figures which
would make a Hi Fi enthusiast happy - its capacity is certainly not limited
%0 Bpesh, -- J.A.Hill,

Mildura. Victoria,
XK ¥ K X K K X X XK X X ¥ %

GRANDMA'S TEST FOR SEMICONDUCTORS.

Part T: Simple substitution and circuits. -- by R.S.Maddever (VK3)

Many constructional articles in Australian Jjournals certainly do help in
understanding how circuits work, but the more basic information supplied, the
better. Perhaps I can tackle this subject here, and give some insight on how
Jou can vary circuits to suit your own ends. The most complicated maths used
will consist of permutations of these two simple relationships:

)] OHM'S LAW. E=IR
;J Current gain in . EGE _'Icl
a transistor. ﬁ
Ihz —_ Ihl.

where E = Voltage, I = Current, R = Resistance. Is, i8 the colleotor current
flowing when a base current of Iy, is applied, and “ I,., is some smaller
collector current, corresponding %0 a base current I4.«" On these two relation-
ships one can build a palace. 1

I might mention that some overseas pericdicals can be valuable in obtain-
ing basic information too. British ones Can bs obtained profitably at the
Newsstands, and many American ones can be obtained at a considerable saving in
cost by buying a subscription directly from the publishers. The Radio Construct-
or costs about 30c per month, and has a longstanding series of articles on
"Understanding Radio," as well as many more circuits of experimental interest.
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Simple substitutions and circuits (continued)

Practical Electronics, a relative newcomer, at 25¢ per month is also strongly
recommended. It is available from the publishers, and some copies from
Electronic Developments, lMelbourne, Among other good things this one recently
had a series on "Semiconductors" which included (in May 1965) "Simple Circuit
Design." Back issues are probably available from the publishers. Radio-
Electronics, Electronic World, and the various Amateur publications from
America can often be most interesting, Specific non-periodical publications
have been mentioned in the Reference Lists in the. EEB, and several of these
have simple and direct treaitments. -

To be practical, however, I might discuss here five main factors 1o be
taken into consideration when substituting transistors, and in the discussion
we can cvover the elements of basic transistor amplifier design as well,

1) NPN or PNP. If changing over all the transistors from one type to another,
the battery polarity must be reversed. But do not forget to change the polar-~
ity of electrolytics too. If only one transistor is changed, it may be necess-
ary to redesign the stage, particularly if the stage involves control elements
(eg. AGC) from other stages; in that event it is necessary to use common sense,
and consider several relationships too involved to treat here. If, however, a
clrcuit is being designed from the start, the combination of NPN with PNP can
lend a marvelous versitality for directly-coupled circuits and others. For
example, Fig, 1.

=5 * i

2) Frequency., If a circuit needs transistors of
& given frequency response, substituting another
with less than this response either means it will
our not operate at all (eg. oscillators) or that the
waveshape will be seriously affected (eg.amplifier
or square wave generators). No actual harm
: should come to the transistor, other things being
!_ : suitable. Using a transistor with a higher
: : —-——$——f3+* response should seldom cause trouble and may even
improve things. Occasionally it may allow
spurious oscillations to take place; these would have to be eliminated by a
suitable bypass condenser. '

IN

3) Power. The power actually dissipated by the stipulated transistor can
ordinarily be found or estimated from circuit values, A substitute should be
able to carry this power with perhaps a safety factor of 2 (or more! Have you
ever tried to put 15W on an AD140 using nominal Heat sinks? ). Operating
power may usually be roughly estimated in an RC coupled amplifier stage by
supposing on the average, that the transistor has across it half the supply
voltage; then the current can be deduced from the voltage across the collector
load, ( ref. Fig.2.)., Vhere this would not apply, such as with a transformer
winding in the collector circuit, the base bias may be estimated from the
potential divider producing it, and the emitter potential assumed to be a
certain constant voltage below this; this base—emitter voltage is characteristio
of the junction, and is (for small transistors) about 0.2V for germanium, 0,5V
for silicon, When the emitter potential is known, the emitter current is
deduced from the emitter resistor by ohm's law. These steps will be considered
in detail below. ¥

4) Peak values, It seems evident that the peak values of current. and -voltage .

for a substitute transistor should not be exceeded. TFor voltage, it is simplest
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Simple substitutions and circuits (continued)

to. ensure that the supply voltage is kept below BVces ( the brealdown veltage
between collector and emitter, with the base shorted to emitter *), nrovided

the collector load is resistive. There there is a relay or other inductive load
in the collector circuit, higher back voltages are likely to be enccuntered, and
these should always be suppressed in some manner, eg, by condenser of suitable
value or a diode across the coil, The latter method is better, but in audio or
r.f. circuits may be impractical, and capacitative peak supvression is indicated.
Where this is not possible, the transistor must be rated for maximum possible
peak values under any possible conditions. '

Peak current may be estimated by assuming that when it flows, all the
supply voltage is dropped across the collector and emitter resistances,

Bias. This will be of interest if a change from Ge to Si is contemplated

or vice versa) or if transistors with different gain are used in a stage where
there is very little or no resistance in the emitter to ground line., In a
stage such as Fig.2, changes are not usually necessary since the circuit is a
sophisticated one, and is largely independant of transistor characteristics,
The bleeder network of R7 and Ro reduces dependance on bias variations due to
temperature changes, and the emitter resistor R provides degenerative D.C.
feedback to assist the process, If Ry is not bypassed, it also gives A.C,
negative feedback, and although ampli%ier gain is reduced, linearity and input

impedance are increased, and dependance on transistor gain characteristics is
minimised.

Now let us consider several examples of circuits involving these parameters.
EXAMPLE A). Refer to Fig. 2. Assume that the values indicated are found in a
circuit in which a substitution is desired. (The substitution may not be to

o-12v Teplace a bad transistor, but may be a
; matter of {irying to decide whether a

18 R transistor from your junkbox will be
K R sulitable for use in a published circuit
> ——-—-0out
o— e transistor).

which specifies some nice but expensive

. Assume half the supply voltage is

> g d to ap; the coll

2 PpoOse 0 appear across e Ccollector
L. 2K<S Ry Ry T_ load resistor?PsThen from Ohm's law, coll-
1005 | ector current, Ic = 6V/1K =6mA. And

+— o+ Ey= 6mA x 0,1K = 0.6V, Then the voltage
across the transistor is 12 - (6 +0.6) =5.4V, and thus the average power
dissipated by the transistor (in class A operation) is P =ET =5, 4V x6bmA =33mW,
A transistor rated at 100mW would be suitable if not located next to a hot
component; OCTl, 2N1306 etc, or as determined from characteristics found by
experiment (to be discussed in Part IT).
To Be Continued,

LI T A T T * O X K K X ¥ X X R

LASER DANGERS, %% -- by Kayla Bloom W@HJL

I was attracted recently by an article in one of the magazines which
described a "Laser pistol", which has been developed by IBM. It seems likely
that such devices may hit the market at some time in the fubure. It is also
possible tQat being a ham, you may bhe toying with the idea of lasers as an

" :
BVces is usuall bit less than BVcbo, the usual characteristic published.
*¥% Reprinted frcg Eg, September T9E5, p: 36, by permission., ™
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experiment, If so, take heed to the warnings in recent research on the subject,

I would like to quote from a report by the Army surgeon General's office
on a piece of recsearch done by Dr. Edmund Klein and Dr. Samuel Fine and
supported by the Army. This report said in part:

"Although the laser irradiation caused only superficial external damage when
focussed on the foreheads of mice, damage indide the skull was extensive
and frequently fatal. !

" In other animal stuﬁies, laser radiation of the gastrointestinal tract—
either directly or through the intact body wall-- was followed by
perforation, peritonitis, &nd death,

" In test tube studies, the action of fibrinolysin, a substance which aids
normal blood clotting, was reduced by laser irradiation,

" In animal tissue, laser radiation resulted in the formation of "free
radicals" -- extremely short-livied molecular fragments which some research-
ers believe may be associated with the cancer process,"

Laser beams have already shown themselves to be valuzble in the fields of
medicine and communications. Apparently it would behoove us to treat them with
great respect, It would be a tragedy if one of us, in experimenting with this
new tool, were to cause the death or permanent injury to one of our children

by careless direction of the laser beam, without being aware of the potential
dangers.

(( It should be added that the coherent radiation in a laser beam is very
little attenuated by distance, compared to ordinary light, If you were

using a laser beam for communications to a point, say a mile away, severe
damage to the eye of an observer at the receiving end might be possible if he
happened to intercept the small effective area of the beam —- as for example

in lining up the receiving apparatus with the beam. Also unfortunate would be
the injury which could be caused to an innocent person who happened to inter-
cept the beam between transmitting and receiving locations. The laser may very
well be the "death ray" of future International Pleasentries, and is in no

sense a toy or casual method of communication, | - Editor.))
E
O OK R K K X K R K K K K K X X ¥ LE Q * *
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HOVEHTISING

KIT=SET SPECIALS FROM HALLARD ELECTRONICS.

TRANSISTOR MK4 BROADCAST RECEIVER KIT-SET. A new release from Hallard Elect-
ronics with a special introductory offer. The kit when built up has a high
sensitivity for four transistors. This higher order of sensitivity is produced
by an efficient reflexing system, employing voltage doubling diode detection.
This is coupled to two driver stages, then to the output stage, which drives a

5 x3 oval speaker. The transistor compliment 'is: 0Cl69, 2 x0CT1l, OC74. The set
is housed in an attractive plastic cabinet, covered with white leather. The kit
is complete to the last screw and includes instruction booklet and batteries.
Ideal as a gift, for the home or for the car. SPECIAL INTRODUCTORY PRICE,
£6-19-6 or $13.95. Prompt attention. HALLARD ELECTRONICS, BOX .58, P.O.
CAMPSIE, N.S.W.

TRANSISTOR MK2 BROADCAST RECEIVER KIT-SET. This kit has proved very popular

to beginners and enthusiasts requiring a good quality personal receiver, at a
reasonable price. Employing regeneration, set has a range of 30 miles without
Aerial ( can be extended by addition of aerial and earth). The kit is complete
to the last screw including a special technial explanation to aid beginners,

9v battery supplied. FULL PRICE 65/- or $6.50. HALLARD ELECTRONICS BOX 58

P.0. CAMPSIE, N.S.W.

¥ % % %X X F K X KX X K X X X X %

ELECTRONIC SPEED CONTROLS. For portable (ac/dc) drills, saws, sanders etc., up
1o 3 amps. Controls from 0-50% of full speed; closely maintains preset speed
under varying load conditions, Ideal for countersinking wood screws, sanding
off paint, and preserving the life of large bits, when used in portable drills.
12 months guarantee: £7/17/6: Post Free in Australia. ELECTRONIC SWITCHES
P.0. BOX 138, BALGOWLAH, N.S.W.

* * * ¥ ¥ ¥ L L B A S * * *

TRANSTSTOR IGNITION KITS, Complete with coil, special Ballast resistor with
starting tap, and diode. Full instructions. 12V Neg eamth: £15/0/0. Post
free. Literature sent free on request. Other models available.

Also available: 0-15V meter with coloured dial for Automotive use:
0-15A meter with coloured dial for Transistor ignition: 30-0-30A meter
(centre-zero): 1% square, clear plastic face. 48/- each, post. free,.

MEECO. P.0. BOX 407 NARACOORTE, S.A. =~~~

XO¥ X X X X ¥ ¥ ¥ x x * ¥ W X * * %

NEWS FROM CLIVE WITCHELL INDUSTRIES.

Just released - a new Australian magazine designed especially for new-
comers to electronics., It is called "Transistor Kits" and as the nanme
implies each project is backed by us with kits of parts or separate items.
Three issues have been published and are available as No. 1, 2 and 3. They
cost 25¢ each or the three for 70c., A subscription for 6 issues is a very
good investment at only $1.45 (14/6) which includes postage to your home
immediately they become available. (Continued on P. 29)
SELL two U.S. Army Walkie Talkies BC-116B. Complete with valves, $30 (£15) the pair,
or offer. S. Rasmussen, 36 Amarroo St., Chadstone, Victoria, ~Phone 27-4112.

:l:=_==ﬁ='=-,=I===.'t=.—-._.=___=_='l==_'_:===='1=z==r=====.—_==========
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Advertising (continued)

From Clive Witchell

One of the projects described in the magazine is an electromechanical
project. The electronic sensing circuit detects a predetermined intensity of
illumination to operate a relay. The relay is connected to a small battery motor
which in turn drives through a gearbox to activate any display you wish such as
railroad models, animated displays, science projects etc.

The parts for this project are divided into 3 units:

* TFlectroric circuitry kit 5. 50
* TPRlectromechanical kit . $3.00
¥ (Qearbox kit $2.10

The complete kit is only $10,50 and comes with full instructions,
* * #* * * ¥ #* ** * #* #* * o * * *

Another popular kit is our six Transistor Superhet Radio, This kit is
built in progressive stages to enable each section of the set to be checked
eagily.

* Superhet - 2 $13,00
* Buperhet = 4 $21.00
* Superhet - 6 ) $27.00

Fach unit is complete in itself. The superhet - 2 gives personal earpiece
listening., The superhet -4 gives medium loudspeaker nutput while the superhet-6
gives full loudspesker output. The dimensions of the set are only 45"x27"x13",
Each kit comes complete with comprehensive instruction manual. (manual
separately, 90c)

o Em S = S mm EE s e e e T m R S S mms e o oma e m S gms e s e e e S G SEm S s e mm Sme

To CLIVE VITCHELL INIUSTRIES.
2 -6 Ethel St.
MOCRABBIN.
VICTORIA.

Cheque/ Money order/ FPostal notes (stamps accepted as payment) §

Please rush the items I have listed below:

— o — — — — S SN e S e s m— — —— e mm — — i m— s e e Eme S
N el e e R G — —— — — p— — — — — — e — e e e S e o — — —
 —— S — ——— — — — S — — — — — — — — — — — — — — — S e —

FROM: Name:

T —— — — — —— — — i — S S S m— S wm— — —

—— —— — — — — — S m—— — — — S s S e e

FROM Australian Electronics, 76 View Street, Hobart, Tasmania : Gee, thanks, BJ, for
leaving us so much room. Never mind, it's only money.

== Semiconductor Testing Service. Do you KNOW that the 'bargain' semiconductors you buy
are worthwhile, stable, reliable, specified as advertised? Maybe not. We are willing
to relieve this uncertainty for you. If you send us your diodes, transistors, etc, we
shall test them competently for you. Charge : 2c per diode, 5c per transistor for all
ordinary tests (specify if you want unusual ones), and an extra 5c¢c for frequency limit
test (it is difficult !) for lmc/s and above, Sc per SCR, etc. You name it, we'll test
it. Prices include post, and gugrantep as iong as items are used within their Absoluts
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(continued)s Maximum ratings, as specified. We hardly expect to get rich from this,
vut the experimenter in distress may find this service useful. Plezce specify whether
or not you are in urgent need of the items (viz, more urgent than.uﬁnalgq Ah but of L
course these tests are already performed on merchandise purchased from us. Heh heh.
== Well, neurly all merchandise. Computer circuit boards have been solling at a dagz-
zling rate (at 20c¢ prer trangistor, with a great lot of resistors, condensers, diodes
ff&&%. Although the circuit boards are the one exception to our usual guarantee, we
have received repeated statements of considerable satisfaction by customers. You are,
howeven, cautiocied to test everything on the boards. If components are left on the
boards for complete circuits, the circuit should be tested for function. Technical
details on the circuit boards can be found in the EEB of November 1965 and March 19686,
== No more 2N1100 or 2N1100B. Only 2N1100C, etc. No more SCS (Silicon Controlled
Switches) either, sorry. Still plenty of dtodes,.darn it. NO we refuse to give them
away, but oh well, say if you order about £3 worth of diocdes, ﬁou can have 1lOpc dis-

count.... 500V lﬂﬁmp SCR's will be £2 even, when they arrive. egligible profit, but
..-dota of good experimentation for you. Mention EEB advert... No '"T147 yet. Soon, maybe.
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PUBLISHED SOMEHOW EACH MONTH. .P.0. Box 177, Sandy Bay, Tasmania, Australia.

STAFF. Worries= RLG, Arrangements= CKP, Stencils= BJS, Printing= DFD, Advisory= RAJR,
DSM, JAH, T0, etc. ARTICLES earn a free one year subscription. Copyright is the
author's. ADVERTISING, prepaid. 2¢ per word (no minimum required), lc each after 20
words, half page $1.00, etc, call sign or name free. Please write legibly ! BACK ISSUES
for 1966 are 30c per quarter (ie, 3 months). Volume I (1965), bound, 31.25, post free.
AN IDENTIFICATION NUMBER follows your name on the address label. Please refer to it in

any correspondence to us. Please renew without our reminding you. Thank you !

CONTENT: Editorial . + & & & & o & & & & o« . . 41,

Letters to the Editor . . . + +« . . . o . 42.
Grandma's test for Semiconductors. Part II . . . 44,
Pseudo Unijunction Tramsistors!. . . . . . . 46,

Advertising « . . 4 4 4+ 4 ve e+ . . . . 48,

EDITORIAL: Finally got all the 1965/6 back issues printed. Vhew, what a

Job! You ought all now to have back issues if you have requested them. If not
-—= let us know. The Vol.I copies we have will definitely be a "limited edition"
and when they are gone they will be gone; the amount of work to print them is
prodiglous and expensive, and the stencils are in shreds. This Back Issue

thing has become a major timewaster, so as you can see from the addition to

the Heading, current Back Issues, (eg.1966) are available only in Quarterly
fractions (eg. Jan, Feb, Mar.) at a time, at a cost of 30c per quarter.

Does anyone have access to a typewriter with particularly small type, eg.
like that in last month's Heading? e can noglonger get satisfactory results
from the firm handling it for us previously, and we do have need for such work
now and then,

Our comment in the April Editorial, about publishing early was, of course,
typed before duplicating commenced. Then we started to turn out copies on our
Antique Machine, the stencils started to shred. The solution was simple: a few
major parts were needed, (this,after an £18 "overhaul" job) and we needed only
to send to Melbourne, and waited and waited. You know what? There was a
postal strike. No parts. So we tried some more patching and turning. Result:
more shredded stencils, and gnashing of teeth. Oh well, our hearts are in the
right place. May 6th :You know what? The material from Melbourne still hasn't
arrived. WYe have worked out an ingenious method to keep stencils from tearing @

E%lggggggigﬂcggigetspotgétThisdkigﬂ of Rugged %ndigiduilisq comes from long hours
ransistors do the propér jobs valves !
e notice that Elsewhere therepiépa-ékgnificant rend to eliminate the

old trusty '"cycles per second" and substitute for them "Hertz." 1ith all due
respect to the inventor of radio communication (yes!) and other matters, we
don't like it. The argument that you can't tell whether or not "Mc" means
megacycles or millicycles is silly, and the sound "Kilo Hertz" grates on the
ear... Oh well, progress will never be denied, and no doubt we shall learn
to live with Hertz as we have learned to live with Henry, Ohm, and Farad.

But why didn't they deg¢ide this matter long ago? Just think; if we [/-RLG
continue to use cps, kc;i, etc we'll be the only ones easily understood.
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Letiérs to the Editor.

1)... In response to your enquiry about the Joystick (see P.17, Feb. 1966 EEB),
I did some tests on one borrowed from a friend, so it could not be torn apart.
Tests indicated a @ of 110 when tuned by a 100pf capacitor at a freguancy of
2.4mc/s. Z at the input was 27 ohms, Inductance 50uh. X-Ray indicated a
close wound coil, The coil is approximately 180 turns of No., 14E&S enamel wire
on a 3" dowel (calculated L= 45uh). For those wishing to construct one (good~-
ness knows why) at a considerable saving in cost, take 212" of 2" dowel and
drill a 5/32" hole 3" from each end; start winding 5" from the hole and you
should end up about 2" from the other hole. At the top (feed) end use 44"

of 3" aluminium tube, feed at the end remote from the coil, use 32! of the

same tubing (copper if you want the delux version). Drill a 5}32” holle %“

from the coil end of each tube, and use a 5/32" screw to attach to dowel, and
to connect wire. Remember the tighter you make the screws the more you squeeze
the tube end and the more she wobbles.

The transmitter loading unit consists of a 385pf variable with the tx
(50 Ohms) fed to the rotor,and the fixed plates going to the coil of 14" in
diameter, and approximately 21 B&S tapped at (from capacitor end) 4, T, 11,
el, 31, 46, 58, 82, 86, 98, 117, 140 turns with a total of 177 turas. Tap
the aerial feeder onto the coil, shorting out the unused section ({Zd, Note:
that must do wonders for Q!)). Feeder must be at least 7 feet long and
preferably 70 feet, so why use Joystick?

I have used a similar system of loaded whip on top of a 60 foot mast, and
it does help shift the current node up in the air a bit on low frequencies
(eg 2-3mc/s), but I cannot see what is to be gained on the higher frequencies.

Most of the advertisments for the Joystick are based on testimonials, and
indeed some people may be getting good results, better, say than a short unloaded
piece of wire (( or a poorly matched resonant aerial--FEd.)), but I know of
some who are not. The testimonials on mobile operation are certainly no
recommendation, as amateurs are allowed much higher power than fire brigade
people, and as we get as good if not better results with centre loaded whips
as far as range is concerned. As for construction, I always look at this
from the point of view of how it would stand up on fire brigade use, and the
Joystick certainly would not, with the present construction which may be alright
in a sheltered attic but which is appalling for mobile applications,

The one qualification by the manufacturer seems to be that poor results
can likely be attributed to power being drained from the Joystick by nearby
resonant aerials., Their solution is to roiove the other aerials. From a
practical stand point, this seems a rather unlikely proceedure.

-— Kallam
Victoria.

2)e.. The magazine (EEB) looks good; it seemed a bit heavy on exotic devices
and short on ham stuff, but of course, it's not designed for hams,.. I wish
Australia weren't so far away. I'd really like to visit, but the fares are a
bit too high for a casual visitor. Too bad they couldn't have arranged for it
to be between North America and Asial
-— P. Franson
Peterborough, New Hampshire.

3)e.. I have just received the MARCH EEB, and it is now still MARCH ( albeit

_— o
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Letters to the Editor (coniinuad)

the 29th). Please convey my heartiest congratulations to the publishers!
Seriously though, (more or less) its a good rag and worth every cent of the 60c
P.&. 1l's going to cost., I'm glad to pay it now ( but I won't Le when renewal
time ocomes along)... I noticed the comment about 600V condensers on P,29 of

the March Tssue. I had built a T,V, set using surplus radar CRT's etc, and
silicon dicdes (from your favourite advertiserl) in the power supply. So, as
apprcved ty your Rectifier Rules I wired a 0.033uF 600KV paper condenser across
the mains., Sometime between the time of building, and a routine check it must
have quietly and gently exploded. I found the pigtails still on their terminals
each with the end-seal of the tube., The middle cardboard tube, foil, and paper
roll were just floating about loose. No fireworks, no nothing. I would never
have noticed if I had not decided to make a few adjustments. IExactly how it
happened I'm at a loss to explain. Manufacturer!'s literature suggests that

the 600V type of condenser may be used on 240V 50cps, but it seems that there is
little safety margin. As ycu say, 800~1200WV would seem preferable....

—— P, Kominatos.
Vaucluse, N.S.%,
(( =-Maybe someone turned on the T.V. set when you were out of the room?—-Ed.)

4)e.. I read the comment in the February Editorial about the editorials being
"really the best," and I must say that I agree wholeheartcdly with this state-
ment. Also I find the rest of the Bulletin very interesting, but wonder why
you never publish articles on wvalves?
-~ S.Rasmussen
Chadstone, Victoria,.

(( == You write us an article on valves, and we'll publish an article on valves,
'e are intrigued by semiconductors, though we still prefer valves where high
power, high frequency high power, high impedance, or good linearity are involved,
not to mention the beautiful insensitivity of wvalves to the :effect of temperat-
ure: perhaps it is not generally realised tha%t not only does temperature affect
Loo of transistors, but also gain. This can be a first class headache when a
Enfid state device is supposed to work outdoors or at high altitude ... One

sees plenty of circuits for high fidelity power amplifiers in the national and
internaticnal literature, but do you know what? We are building a nice hifi
amplifier for our radio and record player, and it is. going to use the beautiful
little circuit found on p.146 of the 16th edition of the Radio Handbook (Edited
by Editors and Engineers, Summerland, California, and available from them for
considerably less money than usually vharged locally), a publication of great.
value in many fields, we might add. 7“he circuit uses three valves equivalent -
to the 6AST7G in a transformerless single—ended push-pull configuration, with

a 16 ohm output to loudspeaker. Harmonic distortion at 10 Hatts is 0.2% and
only 0.4% at 20 Watts. On the other hand, if you are not charmed by the hand-
some look of bulky glowing vialves and stout real construction, our favourite
solid state circuit for same is the one on P, 64 of the May 1963 issue of

Radio -Electronics, boasting 0.1% distortion at 10W, {ihough of course with a
considerably reduced transient frequency capability .... Ld. ))

(( Ummm, why write Editorials, when we can reply to Letters,....Bd,))

Simpler circujt in Mullard Outl. July-aA 965 nes as goed
SS.. pﬁhat wif& names you pé%% 8% oosgyfd%gﬁéﬁicdngggggg se%upsfg ngts call

"pseudo-tunneld diodes". "Back diodes", How about simlating a {ransistor by two
unijunctions and calling it a pseudo transistor? Or use 4 transistors ( in pairs
as unijunctions) to get simple transistor action, and call it & psuwudo-pseudo-
Transistor? -- D.R. Horgan. Brisbane, Qld.

¥
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Crruadma's test for Semiconductors. Part IT -— R.lMaddever.

Peak Current and Voltage. If no collector current flows, the psai roltage will
be 12V between collector and emitter. Peak current will be ohlxined when the
12V supply is dropped across the 1K + 100 ohms, ie, Iy =12V/1.i¢ = 1lmA, The
transistor must be rated so that the peak voltage and current ratings never
exceed the absolute Maximum ratings.

Bias., If the transistor is Germanium, the base will be about 0.2V above the
emitter. Since in Fig.2, E, =0.6V, the base will be about 0.8V above the
positive line. So ky and Ry, must divide the 12V to give this value, thus the
values of resistance shown. Indeed, if the bias voltage divider resistances are
known, the collector current ( and therefore the collector dissipation) can

be estimated by reversing the abovementioned procedure. In general the bleed
current is 5 to 10 times the transistor base current, and the latter can con-
sequently be ignored in the cclculations.

If you are designing your own amplifier) you would follow a similar
reasoning: Choose Ic, choose Ry to drop half the voltage at this current, choose
R, to drop 0.5V or 1.0V (depenés on the amount of stabilisation desired, and
whether R, is bypassed or not), and choose Ry and R, to give the appropriate
base voltage, assuming a bleed current through R, of say, ten times Iy, unless
battery life is a major consideration; in that event the factor might be as .
small as four, though this would increase effect of temperature on amplification
distortion,etc.

]

Substitution. Given the values shown in Fig. 2, could we safely subsiitute a
silicon transistor for the germanium one? The base-emitter potential of the
low power silicon transistor will be about 0,5V. This means that if the same
collector current were to flow, the base ought now to be 0.6V + 0.5V =1.1V,
above the positive line. This could be accomplished by reducing Ry to 13K.

If it is not reduced, what happens? Then the voltage across R, will be 0.8-
0.5V = 0.3V. And emitter current will be 0.3V/0.1K =3ma. The transistor would
8till be operating on the linear portion of its collector characteristic

( as it would be for any I above about 0.5mA), but the signal handling capa-
bilities of the amplifier would be reduced, since the collector can now swing
only 3mA before reaching cutoff, compared to 6mA previously. Thether or not
this is allowable depends on requirements of the circuit. These can be
estimated by inspection of general input and output levels., Thus, if the stage
is being used to drive a power amplifier stage, it is likely that the full

émA of collector current would be desirable, particularly if linearity is
important (eg high fidelity). If, however, the stage is being used only as a
simple voltage amplifier, the reduction in current might be tolerable if the
reduced voltage swing were acceptable: note that the original voltage swing
could be obtained by raising R, from 1K to 2K (or 2.2K for actual values of
resistors avsilable), if Rjand "R, remain the same. One of the simplest and
best ways to determine whether a given substitution gives adequate output, is
to try it! But you must not do this indiscriminately; you must first make
certain that ratings will not be exceeded. For example, if the circuit had
first been designed for a silicon transistor, substitution of a germanium one
could cause a substantial increase in collector current, as well as power
dissipated. One would then have to make certain that current rating was not
exceeded, power dissipation was reasonable, and that operation was still on

a linear portion of the characteristic curve. The other factors can be deter-
mined at least approximately by inspection, as discussed here, but minimisation

L ]
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Tests for Semiconductors (contirued)

of distortion is best done by listening (or looking at CRCG), and varying bias
for best results, all other things being equal. '

A collector current of lmA is reasonable for small voltage amplifier
stages, perhaps 5-50mA for driver stages, and 100-800mA for Class A power
amplifiers. On the other hand, a transistor in an ignition system may pass as
much as ten amperes!

EXAMPLE B. Reference Fig. 3. Power., From the valuss of Ry and Ro given, the
base potential will be about 12 x 350/1500 =5.4V, if base current is ignored.
Now, for large power transistors, base-emitter junction voltage will be about
0.5V for germanium, or 0.8V for silicon. If we assume germanium in Fig. 3,
emitter current is seen to be Iy = E3/R3 = (5.4 =0.5)/82 = 60mA, Then the

power dissipated by the transistor is approximately (12 -4.9)x0.06 = 0.4Watts.

From this we should be able to estimate
o -
| 12Y,
¢ & 3§ P

that a general purpose medium power
transistor of the 0C30, 2N1038 type ought
to suffice if ventilation is reason-
ably good. Or an 0C26, 2N1042, 2W301,

or 2250 could be used without a heat

sink, (SEQFEEE_Q Ry
- ) .

Peaks. As discussed above, the peak %ﬁ

voltage for an inductive load can be @ L

considerable, and in this example, C

reduces it at high frequenciess; C might

be0.005uF for Z, = 2000 ohms, or 0, luF (680 ohm) R,
for Z.= 100 ohms. (a = anode, ¢ =Collector, )

Even so, the transistor ought to have a Fig. 3
voltage rating of 30~ 40V with a 12V supply. '
Maximaim current will occur when the entire 12V is dropped across Ry ,(neglect-~
ing ohmic resistance of the transformer in this instance,), ie, 12782 =146mA.
The actual peak current will, however, depend on the rise time of the input
signal, since the reactance presented by the transformer primary will be
proportional to frequency. (X; = 2RfL )

AT A 2 S sVAVAVAV ey

<R3 (82 ohm)

e ot

Bias. Above, we calculated base potential at 5.4V if base current is ignored.
The base of the transistor will, in fact draw some current through Ry, and if

we assume the d.c. current gain (hFE = ID/I ) about 40, Iy, = 60mﬂ/4ﬁ =L.5mA.

The bleed current through R, only is about 12V/ (820+680) =8mA. The actual

drop through Ry is then not only the ¢mA through Ro, but also the 1.5mA through
the base, and the drop across Ry , E; =(8+1.5)(820 ohms) =7.8V, whence the actual
base voltage is now 12,0 ~7.8 =4.2V instead of 5.4V. Then Ey = 4.2 -0.5, and

Iy =Ig =3.7/82 =45mA, bringing the actual dissipation down 10 0.37W. Thus the
approximate estimate was pessimistic, as it ought to be; in this instance with a
transistor rated for 2W or 4W it ought not matter, but it might if a 1W trans-
istor were contemplated. Amplifier stages using 0C26 type transistors, giving
power outputs of several watts can be more complicated, owing to dangers from
"thermal runaway" (because of smaller safety factors), and I shall not discuss
them here. They involve the use of a thermistor to replace part of the value
for Ro, and negative voltage feedback in the collector circuit; typical circuits
can be found in the Handbooks and Technical manuals. '

In power circuits it will be obvious from the size of the previous trans-
istor ( or the one presented for preference in a design in the literature)

T L)

h— o . o e




Page 46. EQUIPMENT T/ CHANGE BULLITIN' . May 1966 .

Tests for Semivonductors (continued)

what general power rating would be necessary for a replacement iransistor. A
simple procedure for best results could be to install a replacemewt (keeping
voltage and current ratings in mind), and to adjust Rl (beginning wiih a

large value) until minimum distortion is heard (or seen) in the output, but in
any event adjusted for a collector current such that the collector heat diss-—
ipation is reasonable, For an 0C30 type, this might be 0.8W, and for an 0C26
type this would be TV, assuming adequate heat sink. The design of a suitable

thermistor network can be found Elsewhere, if necessary.

Note in I'ig. 3 that the emitter bypass condenser goes from emitter directly
to the base circuit. This keeps the base bias constant and independant of
signal, as it is supposed to do, but has the copsiderable advantage over a
condenser across R,, in that no additional condenser across Ro is also needed,
and the voltage ralting of C, can be low indeed. Co need be rated for the base-
emitter junction voltage, and can be a IDOUuF/E.EV unit, allowing reduction in
space and cost. This trick is not usually possible, of course, with resistance
coupling to the base - only with transformer coupling.

These suggestions are only rough and ready guides. At most they involve
only Ohm's Law, and the basic amplifier formula, plus voltage dividers and
common sense. In the end the same test has to be applied as grandmother used
to test for bad eggs! In a circuit such as Fig. 3, if a replacement trans-
istor consists of a unit of indeterminate power rating, the abovementioned
adjustment of R could be made (viz for lowest distortion), but in testing the
transistor for dissipation every so often, by touching it. If it feels
uncomfortably hot, the current should be reduced appropriately. If you don't
start with small currents first, however, you may have to finish up by retest-
ing the transistor to make certain it is still good. If an operating current
is found which gives half the voltage across Ry for Fig. 2, or which gives
moderately warm operation of the transistor in Fig. 3 with adequate output «
quality, all is well.

To find out just what a particular transistor is capable of, which one
findes in the junkbox, is another story, to be explored in the next thrilling
article in this series.

L S I S * ¥ ® ® * O*  # * K W ¥ ¥ * * X ¥ O

PSEUDO UNIJUNCTION TRANSISTORS! —by T. Ohsberg (VKT7)

Unijunctions are expensive things, even on the surplus market, but
ordinary transistors are now reasonable. In the October 1965 issue of Radio
Electronics was described an ingenious metuod for simulating UJT action by
the use of two complementary transistors connected for reinforcing feedback,
The basic circuit is shown in Fig. 1. I have built this circuit, and have
found it interesting and useful. It is capable of hancling appreciably higher
power levels than the Pseudo-tunnel Diodes described previously (EEB, Vol. 1,
‘Nos T, 10, 11). It is a device, essentially for generating negative resistances;
general technical details about negative resistance devices ( TD & UJT) can
be found ably presented in the ¢.E. Transistor Manual, Tunnel Diode Manual and
elsewhere.

Refer to Fig. 1. As TRy starts to draw bias through R, its collector
current becomes the base current of TRo. This increases the base current of
TRy, and so forth, until both transistors saturate. The leakage through TR,
produces a voltage across R, and the above conditions only occur when this volt-—
age 1s sufficient to start conduction of TRy. Therefore the circuit is heat-

e NI
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Pseudo Unijunction Transistors (continued)

sensitive, but at any one temperature its characteristic is stable and re-
producible. The firing point at 34-36°C (using germanium transistors) is
reached for R =68ohms, and this must be increased to 120 ohms at 59-62°C,

By the way, it is not difficult to think in terms of Centigrade degrees.

0° is the freezing point of water, 20° is comfortable room temperature in
British counrties, 25° in American ones, 30° is a hot day in Tasmania,

37° is human body temperature or a hot day in Sydney, 35- is neutral
temperature to the touvh, 45%s quite warm to the touch, 60° is definitely

hot to the touch, 80° hurts, and 100° is unbearable. 100° is also the boiling
point of water, so no wonder! Ordinary refrigerator temperature is about 10°
and this is also the temperatyre at. which water begins to condense on surfaces.
+++. This'temperature by feel' can be very useful in evaluating performance

of electronic components, from power resistors to transistors. Thus, germanium
transistors or diodes should not get more than fairly warm to the touch, and
silicon ones should not get mere than very hot to the touch, and never hotter
than the point at which a drop of water sizzles.

To resume, the PUJT can function as a tunnel diode if R is used as indic-
ated. This means that if it is placed in an oscillating circuit, (RC or LC)
its negative resistance will cancel. losses, and the circuit will oscillate.

2t %oy |
. ——-——/kfuiil "f’_\/l/;”f
s WYY
— 0, 1uF
PUJT Basic Circuit, :qur\ I\ l\

Fig. 2 PUJT RCRO

Fig. 2 shows a practical relaxation ogcillator, which can be used to
control SCR's, as code practice, etc. (with suitable choice of values), A
choice of waveform is available, depending whether output is taken from points
A or B, TFrequency is 10Kc, approximately, for the constants given, and depends
on gain of TRj, type of transistor ( eg silicon, germanium), time constant
of the RC, and feedback resistance. MR
' ' (to_be continued next month)

_*.*I************-H—******** =
NOW WE ENOW ! We have just seen.a largish Computer Circuit Board which may be

able to explain the mystery of why the Boards have @appeared on the surplus market.

Attached to this board was a yellow tag bearing the following inscrutable inscrip-
tions ' Item No. 17 should be 663 diode. Item No., 16 should have 6.8K, 2.5W+3pec.

Item No. 15 R4, R13, R17, R22 should be 822 resister. R, 2, 3, 6, 11, 12, 15, 21
should be’ 473 resistor." It must be that resister ! Can anyone -tell us what it is?
We have seen it referred to from time to time by readers (and authors), along with
'computor boards', "condensors', and ,'transisters.' A new sémiconductor technology?
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HOVERTISEMENTS, ETC

SPECTALS FROM HALLARD ELECTRONICS.

BROADCAST RECEIVER BOOSTER KIT-SET. This transistorized R.F, Amplifier
will increase the sensitivity, selectivity and signal/noise ratio of any
transistor or valve receiver without alterations to the receiver circuit. The
output of the R.F., Amplifier connects to the receiver aerial socket. Power
gain: 25db, Ideal for use in areas of low signal strength or car radios,
Picks up distant stations without fade. Full price 35/—.

HALLARD ELECTRONICS, BOX 58. P.O. CAIMPSIE, N.S.W,

COMPONENTS SALE. Resistors, condensers (electrolytic, paper, mica and
variable tuning), coils, transistors, speakers, etc., ete, All half price,
Write for lists and prices., HALLARD ELECTRONICS, BOX 58, P.0, CAMPSIE NSW.

TRANSISTOR MK4 RECEIVER KIT -SET. This-is a new release and as such we
are offering this kit at a special introductory price to EEB readers. The
set uses an efficient reflexing circuit employing voltage doubling diode
detection, An 0C1l69 type transistor is used for this stage becouse of its
superior characteristics. TFollowing is two stages of amplification to drive
the output transistor, an 0C74, which in turn, drives a.. 5"x3" speaker. The
Sset is housed in an attractive plastic cabinet. Complete to the last screw,
the kit, when built up, makes an ideal companion in the home or car, Naturally,
the set has a high sensitivity with the reflex front end. Transistor complement:
0C169, 2 x 0CT1, 0CT4. Full price, $13.95 or £6/19/6.

HALLARD ELECTROWICS, BOX 58, P.0. CAMPSIE, N.3,1.

TRANSISTOR 2 RECEIVER KIT -SET. By using a special regeneration circuit,
the range of this set is 30 miles. The sensitivity is greatly increased when
a short aerial is used, we received stations 500 miles away with 6ft of aerial,
A very practical receiver with an 0C169 and OCTl type transistors. Full price
65/-.  HALLARD ELECTRONICS, BOX 58, P.0. .CAMPSIE, N.S.W.

**********%********

NEWS FROM CLIVE WITCHELL INDUSTRIES.

Just released - a new Australian magazine for newcomers to electronics —
"Transistor Kits", As its name implies, each project is backed by us with
kits of parts or separate items. Thres issues are available, Nos. 1, 2, 33
at 25c each, or three for 70c. Subscription for 6 issues, $1.45. (incl, postage)
CLIVE WITCHELL INDUSTRIES. 2 -6 ETHEL ST, MOORABBIN., VICTORIA.

LI R R S ST TR ECEE R S R R

ELECTRONIC SPEED CONTROLS. For portable (ac/hc) drills, saws, sanders etc, up to 3

Amps. Controls from 0-50pc of full Speedj excellent speed regulation under varying
loads. Once you have used it you will wonder how you ever got along without it !

12 months guargntee-- E?/i?/%, post free in Australia. ELECTRONIC SWITCHES, P.0.
Box 138, Balgowlah, N.S.W. I T

Y Y Y Y Y Y YYYYYYyYyyyy ol O b i ol 2
IRANSISTOR IGNITION KITS complete with coil, special Ballast Resistor with starting

tap, and diode. Pull instructions. 12V Neg. earth = £15/0/0. Post free. Litera-
ture free on request. Other models available too, MEECO. P.0. Box 407, Naracoorte, S.A.
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Advertisements (continued)-

FROM AUSTRALIAN ELECTRONICS, 76 View Street, Hobart, Tasmania. All items Tax Paid,

and Post Free. Highest quality. Minimum order SE.OD please. Catalogue free on request.

== Computer Circuit Boards. We have had some reports of bad power transistors (of

the 0C26 type) from these boards, so maybe this wasn't such a gift after all to those

who ordered 50 or more transistors worth of boards. Well, though these boards are the
one eXxception to our Guarantee of all merchandise (because of the impossibility of test-
ing components on the bcards), we are willing to stick our necks out and consider any
legitimate objection, though at E/L per transistor the Boards are still a fair bargain.
We had occasion recently to test the transistors from a large number of 6-transistor
Circuit Boards, and found to our amazement that about half were NPN and half were PNP;
these are the 'T0-5' case type, 150mW, etc. Since the 6-transistor boards appear to be
commonly blocked double NOR gates without complementary symmetry, perhaps some boards

are all NPN and some are all PNP? This makes it particularly difficult to fill requests
for 'all PNP' or 'all NPN', since the transitors look alike and the markings on them are
cryptic. The only ones we know to be PNP are the extra-small LT types, appearing mainly
on the ll-transistor boards, and a few on 4- or 6-transistor boards... Of the transistors
tested, all were germanium, and voltage rating (BVcbo) varied from about 30V to 130V.

B varied from about 30 to 240, with most values lying between 40 and 1CO. Testing methods
have been discussed in the Novemter am March issues of the EEB, and a general testing
article will appear in the Grandma's series, by RLG.... Circuit Board Sale until June 30th
to clear stock for June Inventory, EEB readers only, 1/% per transistor, or for readers
in Australia, 15c. 100 transistors maximum per customer, please; regular (now) minimum
order of #3.00 still applies, but of course may include other items (diodes, SCRs, meters).
== 350mA Thermeccouple Meters. Ve are excessively annoyed about these. Vlie waited several
months until a friend decided he was truly ready to invest in them, and then finally

sent away for them oursélves. In the interim, the supplier sold out of them, even though
we had asked him to put some aside for us. We have not even been able to get a few to
satisfy those who placed orders for the meters. Those were lovely meters, and cheap.

What a life,

== I13 transistors are here, a small shipment now, more later. They are indeed 75-100V,
and a few higher than that (for a price !). 20W, 3Amps, B from 15-50. Sﬁ.zO each, for T13,
This is considerably less expensive than we had estimated, and we are pleased to bring
them to you at the lower price. These are nice medium power transistors, but please note
that they are not the equivalent of Dcze/éﬂﬁﬂl/btc, which are rated some SOpc higher for
power. The T13 will, however, when bolted to a suitable heat sink, do a good job for
moderate powers, but be careful of the threads which are aluminium and must be tightened
cautiously. ¥y is EEch/%, which is appreciably better than 0C26 calibre, though not VHF.
Good for audio and LF, though... We do have a few 2N1038 around for B/L, which could be
provided if needed; they are the same as T13, but not in a heat sink fitting. Sot 2W rating
== 500V/104A SCR's are here again. They are popular, because 10 Amp diodes which would
protect lower PIV SCR's from the mains cost the earth. 500V/10A SCR sells for 44,00 each,
which reduces our profit to nearly nothing, but we are anxious to get these into the hands
of experimenters. A more crass motive might also be that we pay a lot for these items,
and don't like to tie it up in the drawer.

==500v/b.?5ﬂ and EDD?/b.?EA miniature SCR's have been ordered and ought to arrive soon,
This is a new thing for us, and may prove to be popular, because of the possibility of
using them on the mains at relatively low cost, without necessity for protective diodes.
It should be remembered that the only way to get full wave output from SCRs having a
common line with the input, is to use two of +them back-to-back (details on this and much
more in the article 'A Tale of Two Diodes' by RLG, to appear eventually in EEB), Full
wave output by use of bridged protective diodes causes a floating output.

== Iransformers. All right you like to pay retail prices for your transformers. Be happy.

.
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"Editorial. Recently we have reCeived some articles Which were accompanied by
modest protests of having only written a simpleminded approach. So, who
complains? That's what we have repeatedly esserted 2s the basic IEB aim. It is
not exactly a "lowering of standarcs" as one chap delicately put it, except in
sofar as any direct and simple exposition is lower than a lofty and obscure one.
We are rather of the opinion thot if something has to be said in a practical
way, 1t can be said simply, notwithstanding the wordy style of this writer.
Complimentary letters we have received tend to support the idea that this is what
readers like too ~- at least the choice cross section of Australiana represented
by our gquarter-of-a-thousand (doesn't that sound impressive!) subscribers. Te
hope only that this popularity does not become too widespread, because in spite
of our having stopped EEB advertising, subscriptions continue to pour in
- alarmingly. This effort already keeps four or five of us in decided turmoil,
and we shudder to think what Real Success might mean to this sparetime activity.

e

In a proper article, in say, the Journal of Scientific Instruments, one
ought to publish evidence supporting a given claim for performance, and what a
headache that is too. But for the EEB, you have built a Thing. It works for
you; it will probably work for someone else, unless he has not included some-
thing vital which you had taken for granted. If so, he will find it out for
himself if he is conscientious. If you wrote a book, you could probably cover

all possible theoretical eventualities, but why bother? That has been done
well already in a number of references; the one concession that might be made to
thoroughness might be for an author to add a list of references for further
interest —— if he can,

Now this attitude is subject to a criticism that was made by another
contributor: if this idea is taken to its logical conclusion, one need only
publish a few sketchy notes about an idea, leaving the rest to the presumed
ingenuity of the experimenter, Indeed, why publish? Wouldn't the time be
spent better by all parties in the workshop rather than at the typewriter and
reading desk? Ve must admit that this idea is not without its obvious
attractions, but then why bother doing anything about anything? Obviously
common sense must step in. Human civilisation would never have progressed
without some individuals having passed on their experiences to others; for
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Editorial (continued)

purposes of the argument we shall here ignore the question whether human civilis-—
ation has progressed. After all, it would have been most tedious to try to

build a MAVKITTY without a John Hill to tell us about it. ((Ref: EEB Vol. 1 o4
No 11)), but for all its details, the article was fairly sketchy. A simple ﬁ{ﬁﬁvf'
presentation is neither a jotted-down note, nor a technical treatise; it is 70
Just a page or two telling others about something that interested you, with a

few details. If you happen to be grossly wrong about something, we'll likely

catch it, and write you a letier; recently RAJR wrote such a letter which could

form the basis of an article itself. So don't worry, at least for the first

draft.  low this doosn't mean that a given presentation in the EEB is the end

of a given design. You are encouraged to write to us about what you think about

it. If it is publishable, we can put it into Lettirs or into a proper article,
cepending on the length, If it is a query to the author, we can pass it on to

him., The EEB is for you. ”’ﬁZé;-

+ + + 4+ 4+ + + 4+ + + + o+ F o+ o+ o+ o+ + o+ o+ o+

Letters to the Editor.

(l).. One of my serious doubts in tackling circuitry, particularly with un-
known transistors is to be able to calculate the required resistors in the
various emitter, base, and collector circuits. DIven with known transistors one
needs graphs to read off the necessary details, but one does not always succeed
in obtaining this information. How fur can one go in instrumentation to obtain
this information? If... one does not have theoretical training, it is difficult
to recognise or use the information one fiunds in the electronic literature ...
Would a transistor tester be necessary? IHow much would it tell me? Would be

the most useful instruments?... & J. Tatts

North Geelong, Victoria.
Reply by Editor:

((The current series of articles by lissrs laddever, Gunther, and Reynolds
are designed in fact to answer some of these basic enquiries, which are shared
by many enthusiastic experimenters. But at most these can only be a hint at the
truth, which is that the basic facts of radio theory are NOT difficult, though
the permutations into which they can lead are complex indeed. Now it helps
not at all to look at the complex literature, as do so many experimenters, and
to decide that it is all teco complex to bear, and what can a solitary individ-
ual do about it. The answer is to look at the simpler literature. This can
be misleading, in that most of the frequently seen literature tends to be the
various digests and handbocks published by the big valve and transistor firms.
It is material that is simple only in appearence, since it is grossly condensed,
and is intended principally as a reference and working manual for those already
familiar with basics. But there does exist a body of elementary theory, ob
simple circuit design in all directions, whether it be for elementary theory,
or for elementary circuits and applications. What more does one need? These
simple treatments tell you how to test transistors ( no it does not require
expensive equipment), and what to do about™it. Other than this, it can help
greatly to keep up with the periodical literature as possible with regard to
time and finance: Electronics Australia, Amateur Radio, Equipment Exchange
Bulletin, the American radio amateur publications. Some basic references have
been mentioned previously in EEB references ( eg Maddevers article, April),
and others are added here:
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Letters to Editor (continued) | s enssT (xeyso Lue x0) Trady ¢19q1]

Electronics Builder's Handbook (allied) P8ATS08I j0u 8sTe euolus SEH *§°q
Basic Blectronics. (Allied) B R e e
Any of a wide variety of boocklets in the '"Basic Electronic Series" published

by Howard 1], Sams Co., In addition, they have "Beginners and Hobby Books"

such as "Electronics Experiments and Projects." "Electronics for the Beginner".
Similarly, the John F. Rider Co. publishes a wide variety of items at all levels,
eg. "Principles of Transistor Circuits," '"Basic Transistors", "Fundamentals of
Transistors," etc, etc, etc. The last mentioned item is described as "written in
a pleasant easy-to-understand style..."

Another publish :ing giant is the Gernsback Library, boasting books with similar
titles and coverages. And there is,the Rinehart Books series, McGraw-Hill
Publications, A.R.R.L.*, Amateur Publications, a most worthwhile set of
booklets published by Cowan ( "CQ Magazine") dealing with many practical
aspects of electronics; Coyne Shop Manuals, and the magnificantly conceived
publications of "Editors and Engineers (Radio Handbook, Transistor Radio
Handbook, etc.)*

The above list was taken from a guick look at the book lists in the Allied
Radio Corp Catalogue, similar lists can be found in the Lafayette. Radio Corp
Catalogue. An enquiry at Mullard and Philips will yield a wide list of techni-
cal references at all levels. A suprising number of these books can be purchas-
ed off the shelf in larger bookshops, (city), or borrowed from the larger
libraries ( particularly University or Technical CGIIEges), or from friends who
happen to have them, (But if you borrow anything, be sure to return itlrir!! )
Overseas sources are much cheaper, and well worth the extra trouble. In London
H.K. Leuis Co can obtain any technical title published in Britain. American
mail order sources are slightly more trouble, and you are advised to add an
extra amount (10%) to cover postage, as "Post paid" does not apply outside the
country. 'le shall welcome letters from readers on this general subject; if
you wish any statement not to be published, please say so explicitly.)s

+ + + + + + + 4+ 4+ + + + + + + + + + + +
PSIUDO UNIJUNCTION TRANSISTORS!  Part II by T. Ohsberg (VK7)

I1 is possible to improve these circuits if the transistors are germanium, by
adding a silicon diode in each of the emitter leads. Consider Figs 3 &4. In
these instances, the entire PUJT is treated as a unit, with an equivalent
collector (Ec), equivalent emitter (EE) and equivalent base (EB)

Ece—T—§ Fig, 3 Fig, 4

B3

Ra
> S ---==< EB,
EB, @—l-: TRy TR 1
R J
OFE % 4

* These handbooks, and tlat pf RSGB have useful chapters on instyumentation and
workshop design. '
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PUJT (continued, )

The diodes, D reduce the firing current, and increase input impedance 3
(EB1 to EE). The following charts are self-explanatory:

TRy Si PNP Ge PNP Ge PNP +Diode Ge FPNP
TR Si NPN Ge NFPN Ge NPN Ge NPN +
: . diode.

Ry 4.7K 300 ohm ! 3.3K 1K
Ry 4.TK 300 ohm 1K 3.3K
TRy | B, ’ TRy B1 | Position | Igg Ay ldv/az Ing
Si | 300 | si 100 - 1.5ud | 3.4V 1.2K 5mA
Si 20 J Si 100 - 200ud | 3.4V 500 Ohm | 7.5mA
ge | 40 Si 100 | TRz 250uA i _
Ge 40 | Qe 40 | TR2 800uA [f2.5 - i 250 ohm | 20mA

| R3.0V
Ge | 40 Ge | 40 | -= ! 2000uA ﬁz.o-

; | ' | 2.5V | 200 ohm | 15mA ]

It can be seen that Vj,y is higher with -

silicon, so sensitivity and input impedance ‘B¢  (EC= Equivalent Collector)
are highest, Higher transistor gain obviously Fig, 5

results in better firing sensitivity,

The curve of Fig. 5 is similar to that of a

Tunnel Diode, and illustrates clearly the nega-
tive resistance characteristic of the PUJT: this
1s the region where voltage across the PUJT goes
down as current is increased. AV/dI is the slope
of this region, therefore the dynamic negative .
resistance. In the above charts, Igp; is the \ "min
current to 'fire' the PUJT when Igp, “is zero. :
OV =V o= Vmin, and Ip; is the Equivalent

Collector current after firing. Where a range of
values is shown for /3V, it is strongly dependent
on temperature, + @ R ;_

Dual EB Control. TR2 @—v— N—@V,

If signals are introduced to both Equivalent ’ __'
Bases at the same time, the circuit as shown in V3 HL. g
Fig. 6 exhibits interesting triggering properties. - amad Ak i £i§$; TRy

These are summarised in+the following Chart 3
L“*"jj:f_' @

Pig, 6 =
= Only TRl on, PUJT off.

®

= Only TR2 on, PUJT off.

= TRl and Tr2 on, PUJT on.

Dual EB-Control Chart [\

Neither transistor on, PUJT off.
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PUJT (continued).

The following conditions are also relevant to the above chart :

V1] - = TRl is cut df only when TR2 is cut off, but is on when TR2 is on.
Vo + = TR2 is cut off only when TR1 is cut off, but is on when TRl is on.
Vi-- = TRl is always cut off, no matter what the state of conduction of TR2.
Vo++ = TR2 is always cut off, no matter what the state of conduction of TRL.

Behind these relationships lies the fact that the base of a PNP transistor must go
(sufficiently) negative with respect to its base for the collector to pass current,
and conversely for the NPN transistor. 'sufficiently' means that the junction poten-
tial has to be exceeded; about 0.2V for germanium, 0.5V for silicon. Thus, the
exact state of conduction (i.e.,.on or,off) of the PUJT will depend on the relation-

ship betvween voltage dropped across R1 or RE: the supply voltages V1 or V2, and the
transistor characteristics.

p 1T, however, the supply to the Equivalent Bases is a constant current (viz.,
R and V both high), the unit wilkl work essentially as a doubly gated Silicon Con-
trolled Rectifier. Although it then resembles a Silicon Controlled Switch (i.e., a
high sensitivity low power doubly gated SCR), it has the unusual property that it can
be turned off while conducting, merely by suitable polarisation of the Equivalent
ngsﬂgyrrents. An SCR or SCS can only regain control after its anode voltage drops
toszeTo. Typically, currents of 4-10uA are needed to turn it on, 25-50uA to turn it
off, using ordinary small (T0-5) transistors. This increased control ability makes
the PUJT uniquely useful in switching control eircuits. By suitable variation of the

phase relationships of the V1 and V2 signals, enormous flexibility of operation could
be achieved.

One curious property of the circuit is the fact that the internal base currents
are enormous, eg S0pc of the external current if transistor gains are equal., This is
possible without danage to the transistors, because when the bases are conducting
heavily, the transistors are saturated, and collector dissipation of each is limited
by the base resistance of the other. High base currents are injurious only in two
circumstances: 1) w“hen collector circuit resistance is low, and collector current
becomes excessive, and 2) lihen base current exceeds the space charge threshold value.
Both of these parameters can be estimated by knowing (or measuring) the characteris-
tics of the individual transistors. The collector current will usually be within
safe limits for ordinary supply voltages, but the base currents must not exceed the
maximum rated value for a given transistor., If the latter is not known, it can be
estimated by dividing the maximum reted collector current by the high-current
current gain of the transitor. .. .

From a practical point of view, use wht transistors you have available, but
start with low supply current (i.., limit by large resistance in series with supply),
and measure base currents (inside the loop) when conducting, to ensure that they do
not exceed the maximum rating. An alternative method cou d,be to apply low supply
current, throw the PUJT into conduction, and calculate fEK‘otal current to be

distributed between the two bases in inverse proportion to the current gains of the
transistors. Then it can be seen that

2

where I, is base current at the transistor, Ipg is total current (to the Equivalent
Gcllector), and 8 is transistor current gain at the I, for each transistor. It should
be noted that when calculating maximum tolerable base current from rated collector
current and current gain, the eurrent. gain decreases appreciably as collector current
g0oes up, and a pessimistic estimate should be used. --(Continued on P. 63 )m—md
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GRANDMA'S TwST FOR SEMICONDUCTORS Part IIT Commonsense Testing., ~—RLG

The various handbooks are full of elegant methods for testing semiconduct-—
ors, and indeed I have written a detailed article on the subject which will
probably be published here eventually. There is, however, a need for a basic
simpleminded approach to be described, of the sort I have used for some years.
Non simpleminded readers may turn to the Advertisment section now, others follow
along with me!

Amplifier Bias. Now what is a transistor? A considerably degraded version of
a valve, but it still manages to do the same tking in most instances: amplify.
One does often see the statement that a transistor is basically a "current
amplifier", and one can look at it that way, but one can do the same for a
valve too. The fact is that circuits can be .arranged so that either amplified
current or voltage or both appear at the output of a given stage. Let us, how-
ever, for purposes of testing, remain with the current-amplification concept.
How to test how much amplification one will obtain from a transistor? Bias it
a bit out of cutoff, as you would with a valve, and watch the output while
varying the input, as in Fig. 1. If E; and C (NPN transistor)
R are large enough, the input resistance of b
the transistor (usually 1K or less) will be | 3.
relatively small, and input current will be 0
dependent mostly on R, thereby making it a @D

"ourrent geperator". Amplification, B ﬂg
is the measure of the increase in output for
a certain increase in input curcent, or the R
a.c. curreg; g;ip; L sl
EE— °g8: gy - _1.5 =0.5maA +-’I|I“i =l l,ll:’"_

Ib -IV 40 <20 uA "3 ~d

where of course, Ib and Ic refer to base and Fig. 1,

collector currents respectively. This measurement will give about the same figure
for P for collector currents greater than about 100uA, and the usual collector
operating current is about 1lmA for small transistors, 10mA for medium ones,

and 100-500mAi for big ones (eg 0C26). (But in a transistorised ignition, a

2N174 operates at Ic =10Amps! ).... Now, as you can see, E] and E. can be
combined into one battery of say, 9V, and if you are short of metgrs, Ay and A,
could be the same meter switched around. Thus you have measured current
amplification. Simple? Tor large power transistors, it is more common %o

measure d.c. current gain, Hpp = I®  yhich will be similar to, but not identi-
cal to B.

Amplification. Now if you want to do something useful, like amplify voltage,
you put in some resistors, and turn the current into voltage via Ohm' Law.
See Fig. 2, R, biases the base to
a reasonable value (eg for collector
~—{}—® oyr Ccurrent of lmi), analagous to R in
Fig. 1. Ro bleeds some current
through Ry so that the bias won't
R be affected (so much) by temperature
3 sensitivity of the transistor, and
of course R, is the collector load
resistance;, It's value should be
o chosen to give. about half the battery
: voltage across the transistor,

vaw_nlé?_J

hpe=B =
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Test for Semiconductors (continued)

For practical purposes Ro can be chosen 1K, and Rl adjusted for desired
collector current (eg lmi). The voltage amplification obtainable from this
circuit is roughly, Av =f x Ry

A more exact relationship would take account of the fact that the i t
resistance consists of the resistance of the base-emitter junction, R2, /and the
signal source resistance -- all in parallel. And the output resistance consists
of R3 and the load resistance in parallel. This latter situation can be
important in cascaded common emitter amplifier stages, where the input resistance
of the next stage may be of the order of 1lK. Indeed, you can see that if
the total load resistance is equal to the total input resistance, the voltage
amplification available will be limited to about the value of B, Now, I
mention the amplifier configuration, because that is part of testing too. A
transistor must do more that amplify. It ought to do it with reasonable
linearity and stability, and this can be ascertained from the amplifier
configuration. The fact is that the. transistor is a wretched device for amplify-
ing, compared to a valve, and you will find that the circuit of Fig 2 will be
improved considerably by adding a resistor in series with the emitter, or by
running Rl to the collector instead of battery. These modifications introduce
inverse feedback which increases input impedance, has the advantage of reducing
the effect of temperature of amplifier behaviour, and of giving similar
results with different transistors. But the refinements increase the circuit
complexity somewhat, and malke it more difficult to calculate results, Let's
assume that Rl stays where it is, and wve have added a resistor in series with
the emitter (' you can vwrite it in at the appropriate place in Fig., 2, and call
it R4); here is a summnary of the cclculations for resistances needed:

Calculations of bias parameters (with R4 in series with emitter)

(1) Decide on an operating collector current (1lmA for small transistors,
OC?%, or 2N1300 type: 1OmA for OCT4N types, 10-100mA for OC30 or 2N1038 types
etec

(2) Choose R3 to drop half the supply (E) voltage, at this current.

(3) Choose R4 to drop about 4 V at this current.

(4) Choose R2 = 1/Ic Eﬂ or accurately, R2 = (Vy +?4)/ 201y, 1)

(5) Choose Rl = R, (E/V) €{ in general, R1 (RE? "--1)rwhera V= (V, +v4) B

In all of this, nothing more complicated is involved than Ohm's Law and
the fransistor formula for B . By applying these plus the usual relationships
for bleeders, you can work out any other combination. Typical examples were
discussed in Parts I and II.

NPN Vs PNP In Figs 1 and 2 I have shown the transistors as the "NPN" type.

PNP would certainly involve opposite battery and condenser polarities. If you

have a transistor of uncertain parentage, you can ascertain easily enough which
polarity it is by using the test circuit in Fig. 3:

rig. 3 4A® —m W) "‘*"“Iv{‘“"'—"ﬁt{i ‘ = ® B

If E is 9V, R can be about 47K and the meter can be, say 0.5mA FSD. Attach
terminal A to the collector, and B to the base. If appreciable current flows
the transistor is PNP type, and B % doesn't, it is NFN type, but reverse A
and B connections in each instance just to make sure., If more than 50ul of
current flows through an ordinary small transistor in both directions, throw
it away, or at least put it 1n a box labelled "for power supply use only."

]

L]
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Tests for semiconductors (continued. )

TThen not to use an Ohmmeter. Notice that Fig. 3 is simply an ohmmeter. I do

not recommend, however, that you use an ordinary ohmmeter to test transistors. _?52'?’5
Some of them on certain scales can pass enough current to damage the transistor.” V.9
Rod Reynolds, however, insists that he has been using an AVO for years to test
transistors, on the appropriate scale. This may be so, but you had better be

certain that if you do this you (a) know the actual polarity of current at the

meter terminals, and (b) that the meter has 10K/V sensitivity or better, and

(c) that you don't use it on the lowest range for testing transistors. For the
latter, the centre scale resistance ought to be greater than or equal to 100 ohms.

Personally I still disagree, but you can make your own decision about it.

Silicon Vs. Cermanium. Silicon transistors are often better than germanium
transistors for many applications, since they .are much less sensitive to
temperature effects, though the power dissipated for a given collector current
will be less for germanium than silicon, because of the larger voltage drop

of the latter., Sometimes this can be important. To tell one from the other,
hook up Fig. 3 in the direction that allows appreciable current to floi, decreas-
ing R so that it goes up to say lmA, and measure. the voltage across the junction
with another meter. If it is about 0,2V the transistor is germanium. If it

is about 0.4V it is silicon, Simple? Remember however, from Part I of this series
that at 10-15mA the junction voltage will go to about 0.4V for germanium and

0.7V for silicon. Good idea to compare with known transistor.

Emitter Vs Collector. If there is no indication which leads are which,

(eg the red dot has rubbed off), use the circuit of Fig., 3 to determine which
is the base. If A is connected to base, the behaviour of the system ( ie
conducting or non-conducting) will be the same for the other two leads. Then
connect Fig. 3 so that one terminal goes to base with the correct polarity to
give conduction to the others. Then the emitter will be the lead that gives
the highest current of the two., Unfortunately, according to Rod, this is not
always so. "Very often (eg 2W4l0) the readings are the same, and the emitter
and collector are actually interchangeable in some circumstances, If this occurs,
look more closely for where the red dot might have been, but if no luck, don't
worry about it." On the other hand, in the higher power units, there is a
definitely better heat sink connection to the collector than to the emitter,

and this is obviously important for handling power. Beware of AFll7Nand similar
high frequency transistors which have base /féi

and emitter connections in positions 1

.ff Ei
opposite to those in the conventional triangle. b - \8 o e

NORMAL 5 %/ ABNORMAL ;

Voltage Rating,

liost transistor applications use low voltage, well within the
rating of most modern transistors, but if for some reason it is important for
you to find out the voltage rating of a transi.tor, simply apply a variable
voltage betueen collector and base (eg from a potentiometer), in the non-
conducting direction, and with a series resistor to limitngpgumﬁﬁﬁgg%rpossible £ef
current to 20uld. Then the BVy,, is approximately that voltage,at which ﬂﬂaﬁbh*
collector current starts to rise suddenly. If you have limited it by said h$‘d‘ff1
resistor, no damage will be done to the transistor. Of course the current ¥
meter must have sufficient sensitivity. If the emitter is shorted to base for
this test, you will be measuring the BVyoq Whilst if the base is left open
and voltage is applied between collector and emitter, you will measure BVgeo-
Sometimes Bvces is obtained when the voltage starts to drop as the reverse
collector current is raised to some (high) value, but it is safer to assume
gimply a more rapid increazse in current as indicative of the danger point.

. " -
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Commonsense testing (continued)

It can be worthwhile to perform these tests on a fev cheap transistors, and
move the potentiometer freely without fear qf destroying the unit under test
80 that vou oet a feel for it

Although rating i1s usually done in terms of BVcho, the other measurements
may be more significant if relevant to the specific requirements of your
intended application. Thus for transistorised ignitions, the BV,.q is most
important, because external base-emitter resistance is usually only a few .
ohms, and BVgeg can be 10-20V less than BVgpo. It is the BV,og value for
which you would choose the protective zener diode ( allowing 10-20V for
safety factor). Breakdown voltage for the usual small transistor can be
measured at perhaps 20ulA. ,For 27 transistors it may be perhaps 0. 5m4,
while for 150 W transistors ( ignition transistors) it could be 6mA,

( To be Continued. )
L I T T T T A VI

S.C.R Polarftz_lﬁ@erter. —-— by Dane Horgan (?Kd)

In certain cases when a particular piece of commercial equipment needs
modification the entire job can often be made simpler if the right polarity
power supply can be included easily in an assembly where it was not originally
planned. Recently, as an example, a negative bias source was needed in a
unit where only HT and heaters were available., That was needed was a simple,
cheap, low current '"polarity inverter" to operate directly on the HT line.

The "Polarity Inverter" below, is a three terminal device featuring +200V
input, and -200V output, both with respect to earth. The output impedance is
about 50K and there is,therefore , not a stiff supply as regards load.

Operation, R ; 82K 21
The unit is basically a L C R _ﬁI

high voltage DC/DC converter which 500V
does not therefore need a step up trans- Tn Cl-- 1uF
former. It features the usual oscillator 330K Ro 250V
and rectifier, filter setup. 1w
An SCR discharges a condenser (Cp) | 5 x OA210

\& on command of a neon relaxation Osc.

5””ﬁ31’0 is charged via Ry from the HT line, - ©

T ey 9 Hbagdy o Neon —200V

i R] being sufficiently large to not U« -

o' sustain the avalanche in the SCR after _FS &1 Out
C, has fully run down, The negative- . 047 3%0£[:
going edge is suitably rectified G s
providing a negative voltage DC source. I ) )
The time constant R1Cy is shorter 3. & "3

than the neon oscillator period, which
is proportional (but not equal) to R Co.
This latter period is 40 70 Hertz ¥ Eower is limited (or output impedance ig e
some 10's of Kohms), because Ry is high (avalanche) and C, is not large
(or filtering would be difficult). '
The SCR spikes are not of excessively short risetime and R.F., hash is
oW ¥*unnoticed though shielding would be simple. A 250V/3A SCR was used, some-
;:;; what excessively. 1o limit appears necepgsary on the discharge current of Cl
ge through the SCR. The output voltage at any fixed load ighstable as the AT
source and virtually all parts are non-critical for the end result,
The circuit offered is only one arrangement of the broad principle

indicated in the above discussion.
* ok not This is BT 's d-a-"ng.. L disclagm all rasj.:ﬂﬁiilr}hr}r. Fr—a?reﬁs, BAN S — ALG-

.
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HUVEHTISING, ETC. o

SPECTALS FROM HALLARD ELECTRONICS.

BROADCAST RECELVER BOOSTER KIT-SET. This transistorized R.F. Amplifier
Will increase the sensitivity, selectivity and signal/noise ratio of any
transistor or valve receiver without alterations to the receiver circuit. The
output of the R.F. Amplifier connects to the receiver aerial socket, Power
gain: 25db, TIdeal for use in ameas of low signal strength or car radios, 35/—
HALLARD ELTCTRONICS, BOX 58, P.0. CANPSIE i o

COMPONENT SALE Resistors, condensers (electrolytic, paper, mica and
variable tuning), coils, transistors, speakers, etc., etc. All half price.
Urite for lists and prices. HALLARD ELECTRONICS, BOX 58 P.0. CAMPSIE N.S.T.

TRANSISTOR MK4 RECEIVER KIT-SET. This-is a nev release and as such we
are offering this kit at a special introductory price to EEB readers. The
Bet uses an efficient reflexing circuit employing voltage doubling diode
detection. An 0C169 type transistor is used for this stage because of its
superior characterisitcs, Following is two stages of amplification to drive
the output transistor, an 0C74, which in tuth drives a 5"x3" speaker. The
set is housed in an attractive plastic cabinet. Complete to the last screw, -
the kit, when built up, makes an ideal companion in the home orp car. Naturally
the set has a high sensitivity with the reflex front end. Transistor complément:
0c169, 2 x0C71, OC74. Full price $13.95. or £6/19/6
HALLARD  ELTCTROINICS, BOX 58 P.0. CALPSIE N.S.o.

TRANSISTOR 2 RECEIVER KIT-SET. By using a special regeneration circuit,
the range of this set is 30 miles. The sensitivity is greatly increased when
& short aerial is used, we received stations 500 miles away with 6ft of aerial,
A very practical receiver with an 0Cl69 and OCT1l type transistors. Full price:
65/~($6. 50HALLARD ELECTRONICS, BOX 58 CAMPSIE NSY

ELECTRONIC SPEED CONTROLS. For portable (ac/dc) drills, saws, sanders, ete,
up to 3 Amps. Controls from O ~50% of full speed: excellent speed regulation
under varying loads. Once you have used it you will wonder how you ever got
along without it! 12 months guarantee — £1/17/6, post free in Australia.
ELECTRONIC STTITCHES, P.0. Box 138, Balgowlah N.S.TW.

TRAVSISTOR IGUITION KITS complete with coil, special Ballast Resistor with
8tarting tap, and diode, Full instructions. 12V Neg. earth. £15/0/0. Post
free. Literature free on request. Other models available too.

MEECO, P.0. Box 407, NARACOORTE S.A.

EEZZEEEEEZEEEEZEEEEEZEZEEEEEZEEEZZEEEZEEEEZEZ

News from CLIVE WITCHELL INDUSTRIES
2-6 Ethel St, Nowpedliw Victorja. -

From replies to last month's advertisement it seems there is a need for individual
parts rather than complete kits. Ve are now offering a wide range of individual
components (many exclusive to us) such as printed circuit boards. These boards

have been designed by us for our kits, and to aid constructors in building the pro-
~ Jects deseribed in our magazine. One circuit board accepts parts for a miniature
push-pull audio amplifier strip, and is available for 55¢ with the circuit diagram.
Anyone with some Tamiliarity with simple electronic layouts would be able to work
out the position for each part (for those who can't, a manual is available for 51.50).

We must reming you that the strip is only 1~1/§ X 3 inches, and only the latest
miniature parts are used. If you don't have all the parts in your parts box, they are

&
™ -

R GG
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Advertisements (continued).

agvailable at quite reasonable prices, such as:

Qutput transformer 31.50 Four electrolytics at 32c each
Driver transformer 31.35 Speaker 51.80

Four transistors 51.10 ea. Complete amplifier strip 59.45
8 resistors at 9c ea. (Send for price list).

These miniature components are used in numerous other projects, such as the Voice
Actuated Relay, which is built on a 'universal' P.C. board (size 1-1/? X 4 inches)
available for 45c, or a Blocking Oscillator (P.C. board 15¢) or an impedance
matching unit (P.G. board 150). These are only & few of the circuit boards avail-
able.

DON'T FORGET OUR MAGAZINE (see EEB, April P, 38, May P, 48) ! A subscription to
it will amplify all details mentioned here, since each issue carries with it a
set of pages giving the price for gach gemponent and the final price for each kit.

In the near future we intend to give free items with issues. The forthcoming
variety include -- free printed circuit boards, free manuals, free circuit cards
and artwork aids for making your own boards. Obviously these gifts will only be
available to subscribers. All in all, it looks like a bright and interesting set
of issues coming up. A six issue Subscription is a worthwhile investment for only
31.45 (14/é). Four issues have already been released, and are available for 95c.

Postage on 1, 2, or 3 boards = 5¢c. 4 boards Post Free. Cover charge on any
lists, etc = 10c¢ (to cover primting and postage). The tear-out order form found
on P, 39 of the April EEB may be used to itemize the required parts.

(( Bditor's Note-- Ve have seen some copies of this magazine, and it is really
very interesting; we recomend it enthusiastically to youl))

IIDDNNIDDDINDIDIDIIRIIDDIDDIDIDDINDI DI DD

From Australian Electronics, 76 View Street, Hobart, Tasmania.

++ BENOUGH | We wish formally to announce that we intend to terminate or greatly
truncate our operations toward the end of 1966. The Manager of this Enterprise
carries most of the responsibility, and spends too much time on it. Although he
enjoys money as much as the next chap, he has had to ask himself the interesting
question-- what am I doing here? The inescapable answer on a practical level
appears to be -- to act as a creative individual. It is now simply impossible for
him to find sufficient time to do this in fields not connected with AE. Money can
buy gadgets, things, comfort, but it cannot supply spare time to work in the shop
and home. The alternative of having someone else to do the bwEness work has already
been carried as far as possible, with a Secretay, Assistant, and Technician. <o
carry it further would be impractical when considering the nett profit of an
activity of this type.

One reason for this quandry has been the fact that it has been impossible to
limit AE activities in the manner envisioped initially, §s B hobby activity pro-
viding an interesting method for getting some spare cash. The first problem was
to get sufficient capital to meet the unexpectedly great demand for our reliably
tested surplus components. All profits went back into stock and overhead for a
long time, The other main problem was the unpredictability of supply. Aside
from the ghastly headaches which we have previously described briefly in these pages,
there was the real difficulty of ascertaining ratings. We should have preferred
selling, say only 400V diodes. But when we ordered '400V' ones we received every-
thing fran 30V to 800V. The latter tended to pay for the former, but complicated
the situetion (and pity the poor customer who ordered the originals and used them
without testing). Now the testing methods of surplus merchants have improved, and
this problem is less, but othexs have taken its place. The net result has been a
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proliferation of types of stock, and an ever—expanding catalogue.

Then there was our perfectioniat desire to supply customers with comprehensive
technical literature. This almo got somewhat out of hand, particularly when people
started writing long letters about it, or dropping by. The EEB was born out of
such thoughts, but now the tail is wagging the dogese+.. We enjoy helping you and
discussing things, but there are so many of you!

What now? There is certainly a market for surplus components for casual ex~
perimenters in this part of the world, and it does not greatly harm the regular
new-commercial market either. The latter does not get rich off of experimenters,
but rather off of industrial and institutional turnover. But the greater activity
by experimenters who buy inexpensive components certainly stimulates the electronics
field in general. One has only to regard the interesting situation which has
arisen from the appearance of excellent and cheap cemponents from Fairchild (Aust)
Pty Ltd, for which by the way, we extend to them the heartfelt appreciation of
eXperimenters everywhere.

There is  however, another method to keep the cauldron boiling. You can form
Cooperatives. A Cooperative is a group of people who cooperate for their mutual
benefit, to obtain better or cheaper things of all kinds. The groups should be
close together geographically, for preference, and can vary in number from a half
dozen upwards, depending on what is needed and how much money (and time) can be
contributed by each person. A 'Co—op' can be organised by an enthusiastic and
idealistic individual (NO we are not available for such an activity!), or can be
organised simply as part of an already-existing radio (or other) Club. Communal
testing facilities would be arranged, and iturns at duty could be taken for the
secretarial and technical tasks...... To those of you who suspect that this kind
of thing has dire political implications, let us point out that any society must
involve both individualistic and cooperative activities, and that society remains
healthy when these are kept in balance. There is ample room for cooperatives in
Australia, and we can all benefit from them. :

The actual machinery of ordering surplus from abroad or domestically is not
difficult, as we have discussed in these pages. And do not overlook the fact that
appreciable discounts can often be obtained even fr new items purchiﬂéﬁf?f%mylocal
manufacturers, particularly if your group qualifies for Trade Prices. Suitable
information about suppliers can be obtained from advertisements in the experimenter
and trade journals, and from various contacts. Within reasonable limits we are
willing to advise bona fide groups of private (not business) character, concerning
methods and pitfalls, reliable suppliers, and so forth. We do, however, caution
prospective Co-op groups to think carefully before embarking on the idea of re-
selling components as a regular business. It is possible, but it multiplies prob-
lems and overhead costs alarmingly. 1 '

One obvious saving in expewse and trouble with a’Cqop is the fact that it is
unnecessary to stock a large body of merchandise in the (sometimes forlorn) ex-
pectation that someone migh#'wgni It rsometimey TYou just order what you want,
paying in advance of course, when you want it. If, on the other hand, the Coop
chooses to charge its members an extra percentage, some stockpiling can be dons,
for greater .flexibility; but there would still be no advertising or employment costs.

New members might very well be recruited by advertising in the EEB and in other
magazines, if a few friends can be interested sufficiently to pool initial re-
sources for this advertising. But this idea will not happen automatically. It
depends on you. We shall not take up more valuable advertising space to nag you
about it, 80 give it a go, eh?

= . e ———

#e are, however, still in business, and an Addressed Envelope will inform you
of the latest. In addition to our usual widish (but ever diminishing) range of

diodes from 0.16A to 100A (our 0.16A and 20A ones are mow mosat competitive!), we
have a goodish stock of 10A SCRs, and the new low cost 0.75A SCRs. And Ckt Boards.....
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More from Australian Electronics, 76 View St., Hobart Tasmanias

As you may know, we have been trying to clear out diode stocks, so as to be done
with the wretched things. We are even reduced to the expedient of placing an adver-
tisement in the national magazines this month. But we do have something extra in-
teresting for you now, which we should definitely like to finish before the end of
the year : more of those nice little silicon signal diodes we were selling about a
year ago. Most of them are in the 30-100V range, some are 100-200V, some 200-300V.
The LT ones are roughly analagous to 0A200, HT to OA202, etc. The 30-100V ones
cost you 4c each, by the hundred; somewhat dearer for the HT ones. If you insist
on buying less than a hundred, add a bit extra to the remittance. You can find the
exact PIV more accurately than’ our broad ranges, by the various diode testing methods
which have been and will be described in the EEB. These little diodes can be used
as rectifiers with a forward current rating of about 160mA, or to rectify signals
up to 25mc/§, or to protect meters. Technical details on these applications will

: 1
appear in next month's EEB. __ pop gALR : Hand-operated Duplicating Machine, cheap.
B R R R S S N N N R S R T R S R S N S S S S S S AR SRS RS SE RS S S SN NS

PUJT (continued from P.55).

From a practical point of view it appears, however, from the tables above, that
germanium transistars of the 2N1300 series (as on Computer Boards) can pass base
currents of several mA without harm. This is not surprising, as the collectors are
rated from 100-300mA maximum, but less robust types such as 0C71 may prove fragile.

The PUJT can, thus, be used as Tunnel Diode, Unijunction Transistor, or
Silicon Controlled Switch with full cycle control. With the UJT it shares a
reasonably stable firing voltage, low firing current, high pulse current capability,
a negative resistance characteristic, and low eost. Its temperature sensitivity
can be minimised by using silicon transistors, and by stabilisation. Its range of
possible applications is enormous, and I shouvld be pleased to receive publishable
comments about it. I should also like to find references to the use of this con-
figuration in various practical circuits already published.

In Part I of this article I described a practical relaxation oscillator. The
PUJT has also been used as a UJT to trigger an SCR, but with the small transistors
and currents used, this was practical only for SCRs having reasonably high gate
firign sensitivities (eg. less than 5mA). The circuit involved is standard for
UJT trigger applications.

I wish to thenk R. L. Gunther and q A. J. Raynold- for valuable assistance
in preparing this article.

0J0C0C0C000Co0COaCC00000od000Q00g000000
PUZZLE |
What is it, and why? One year sub for correct answer. (Hint: it is on a
circuit board that_came out of a computer !).
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Editorial. It occurs to us that there are a lot of you out there, and we'd better
mind what we're saying, or we might say something stupid. Now this is very bad. It
means that we are beginning to tde ourselves seriously. Down with it. The first
thing that will go will be that silly editorial 'we.' 'I' am not a 'we,' even
though I may be the mainspring in this impractical operation.

Now while I'm being an individual, would all the people in Hobart who have
borrowed books from me please now return them? Some of them are not replaceable,
and technical books tend to cost a lot of money too. Everyone who borrows protests
he will return the stuff right away. I'm still waiting. I don't keep lists of
borrowers because I think people are basically worthy, Way deep down.

RSM and I have been thinking about 'glossing up' the EEB, by printing it by
Litho process. This would make reproduction easier, particularly for drawings, and
would give the publication a more polished appearance. But it would cost a lot more,
necessitating an increase in subscription rate. It might be done by taking advan-
tage of an interesting opportunity about which more will be said next month. But,

I have reservations about all of this. If the EEB becoms glossier, I should have to
become serious and professional and all that. Is it worth it? The regular national
magazines accomplish this excellently well-- I'll have more to say about that
controversial subject later, too. If the EEB becomes Glossy, it will lose some of
its amateur flavour. Is it worth it? The one concession we might make could be

to increase the number of articles—- particularly constructional ones, but the
thicker EEB would take longer to read (do you have the time?), and the sub would
probably have to be raised to a dollar. What do you think? I'd like to have your
opinions on this. Glossier? More articles? No change?

> well n-:‘:‘atff NO oy a ,
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I have reorganised the address stencils which begin in 1987, six pages of them. Ugh.
It had to be done, because the renewal system became unwelldy. One reason was the
fact that correspondents didn't always furnish their Identification Number. Now,
when your subscription falls due, you need only send money and your name. This is
more reliable, and also more humane. Who likes to have a Number, or to be told that
he is due to Expire at such-and-such a date? The renewal situation has also pro-
vided some interesting insights. People either tend to be passionately enthusiastic
(why?) about the EEB, or wildly uninterested. Thus, it has proven useless to send
reminder EEB issues to expired subscriptions, and we shall not do it again after this
month. Just as well; the new subs will probably come to equilibrium with expired ones,
and we won't be doing much publicising for extra subs until we get a motor-driven
duplicator. That may be (?) fairly soon. We received a response to the eryptie
notice inserted in the last issue, about selling the present duplicator.

I honestly don't know how much of the abovementioned 'Content' will be appearing
in this issue. BJ is having exams, and I have to type the whole flaming thing
myself. If I don't get much beyomd 'Letters,' you'll -know what happened. But I'd
better get in as much as possible, because next month's issue is going to be a lovely.
By the way, is anyone else interested in typing stencils, in case this sort of thing
happens again? It's hard work, but to compensate for that, the pay is miserable,
and you'd have me on your back to do the job perfectly. Your main reward would be
in having a vital part in/Complicating my life, and in building a Busier Australia.
Only busy people need apply. Applicants will be considered in order of application.
Closing date is July 4, 1976. Lasciate ogni speranza, voi ch'entrate. —— RLG

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

Letters to the Iditor.

1) «v. I have had a card from G.E. thanking me for my queries about the SCR Hobby
Manual, and advising that the Second Edition is now in print. Good news indeed.
-- J. Lilley, Madang, T.P.N.G.

2) <+ About valves, etc, personally I wouldn't care if you never mentioned them
again. ‘ut surely the time is ripe for the publication of some transistorised ham
gear. Goodness knows we have been waiting long enough for these much promised
receivers, transmitters, etc in the national magazines.

-~ P. Nesbit, VK3APN, E. Malvern, Vic.

3) I have been experimemting with transistorised transmitters using circuit board
parts., I found that the power transistors are warm to the lips (about 40-50°C) when
drawing 1.8-2.0 watts. I intend to make a 3 stage TX using those transistors. I have
had a few problems in the oscillator, but I think they are over. Provided the whole
thing is stable enough it should be adequate for round Perth (17 miles distant). If
and when I get it going, I'll write and give you the details.

In the meantime, I have been looking over the indices of 'Amateur Radio', and
have found plenty of transistorised ham equipment. Who says there is a lack of it?
Thus-- Modulator design, 5/61, 6/61, 9/62, 3/65. Transistorised crystal checking,
9/65, 7/62, 11/65. Oscillators, radios, 10/62, 8/61, 4/62. D.c. Power Converters,
10/61, 12/65. Power supplies, 4/62, 11/62, 2/62, 3/65, 8/65, 11/65, Receivers,
4/62, 6/62, 7/62, 9/63, 8/65, 10/65, 11/65. Mech. filters, 5/63., Transmitters,
10/62, '?/55, 11/65. VFO's, 10/62. And more subsequently. Not a lot of this kind
of thing has appeared in RTVH, but there has been some. The overseas literature,
of course is full of it, and any hams seriously interested in construction ought to
subscribe (or at least read) to QST, CQ, or 73. The New Zealand publication, 'Break-
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In' is really excellent, frequently publishing transistorised stuff, and ought to be
subscribed to by all Australian radio amateurs. 'Break-In' is the official publica-
tion of the NZART, Box 1733, Christchurch, N.Z., costs EE/L (stg) and worth it !

' -= L. Smith, Carmel, W.A.

((Bd. Notes Many thanks, Leslie, for that information. But watch out about touching
hot things with lips. Always touch first with the finger (with power off), or you
might acquire some sore lips! ).). o

4) April's copy hasn't come to hand yet, though I suppose that it will turn up
eventually. Usually I don't worry much if they don't turn up for a month, but after
that all sorts of weird thoughts run, through my mind-- that the duplicating machine
has blown up, been stolen, or merely ceased to function. Or perhaps the staff is
all out on strike. Or then again, seeing that a lot of the staff are students
brings dark thoughts to mind -- perhaps they've gone and drunk all the profits....
Finally, I must add that I think you put out a very good little magazine, even
to the finding of articles on how to import from overseas, disguised in adverts.....
-— D. Nolan, N. Albany, N.S.W.
((Wnat profits?? -- Ed.))

5) I have been having a half-hearted play: with SCR motor speed control, but every
System seems to have its inadequacies. I feel that effective phase control of SCRs
1s not as simple as it looks. The circuits in the SCR Manual have, so far as I've
investigated, functioned as constant phase, and in a sense more like speed control-
led choppers. I see by the EEB that others are finding the need for sophisticated
design. For good results amplified feedback seems indicated....

~- G. Noble, Lismore, N.S.W.

((Why not try Tony's phase comtrol circuit of the EEB, May 1965, adapted to HT?

I have been doing some experimenting with series-type phase control, and should be

able to publish it in the EEB in due course. I wish, at this time, however, to wam

prospective SCR experimenters against two pitfallss 1) Don't put a condenser larger

than 0.01uF from anode to cathode of an SCR in a 240V circuit. The only circuit

which eliminates radio interference from SCR circuits is the one shown in the SCR

Hobby manual: put an inductance in series with the anode, and bypass it and SCR by

a 0.008uF. 2) Avoid placing 240V acro ss gate to cathode of an SCR. It shortens life)Y
T --RLG

SEMIANNUAL INDEX, 1966. Volume IT EEB, Box 177, Sandy Bay, Tas. 60c per year.
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SILICON CONTROLLED RECTIFIERS. Part X -- by D. R. Horgan (VK4)
-- A simple Full Wave Lamp Dimmer

If you put a single diode in series with an ordinary incandescent lamp, its
light output is reduced to about 33pc of normal, because of the reduced power
available from alternate half cycles (and lower lamp efficiency at reduced power).
If the diode is inserted in series with a very large lamp, eg above 500W (for
theatrical functions, etc), the operation of the filament becomes so inefficient
that negligible light is obtained from it. The circuit shown in Fig, 1 was de-

(f-xﬁthaée veloped to take advantage of this
< K} phenomenon. Alternate half cycles are
| AN j admitted freely via diode, D1, and +the
_i TN SCR E other half cycle is controlled by the

- Afﬁ;{}c o " SCR. When the SCR is not conducting,
56K Lok er—-\\ the légh‘t f;ﬁm 'b:z 1;.:}'%9-1&31) .I:cad is
: 3 " very dim. en the conducts com-
VAN ; .»\j}%_'( L pletely, both half waves are obtained
gj‘—' s } /_HJ - at the output. This allows maximum
. < K hﬁi?ww (BFllS, O autpgt (ah?ut 97pc nnglnal light in-
agov | i /. 2N3564, |G ourpyr tensity) without requirement for more
B ! | etec.) —( To elaporate systems for controlling both
O 3 2 ook 7 o\ | e “/AMPS halves of the a.c. cycle. Yhen small
Q TE { ;ﬂ;}J(DGEUE ' lamps are used as load, minimum light
N Y=/ AY110 | intensity will be higher, and some
3 [ H - etc‘*_mJ flicker will be obtained (ripple freq.
o] “eureur” | = 25cps), but this smooths out quickly
S il as some SCR power is introduced. No
Fie. 1 flicker is obtained at full output--

where it is most important. For very
large lamp loads, however, smooth control of light is obtained without noticable
flicker at any position of the control. With a 10 Amp diode and 10 Amp SCR, up to
5kw of lamp load may be controlled.

Not only does the diode provide the missing half cycle, but it makes the PIV
of the SCR virtually irrelevant® » and it serves to bring the lamp from its dead
cold (very low R) state. The resulting surge current can be handled by a diode
rating substantially cheaper than that of an SCR of similar peak current ratingxx.

The gate control system is an amplified phase shift type, similar to the
conventional Unijunction Transistor circuit, but in this instance uses the two-
transistor configuration described as 'PUJT' by T. Ohsberg in the May and June 1966
issues of the EEB. This circuit could be used with SCRs in a variety of arrasvgements.
Although this two~transistor system is likely to be relatively inexpensive, it should

X Note that however low the SCR PIV rating may be, its Vg in this circuit must still
be at least 380V, to maintain control over the peak of the cycle. If the diode is
omitted, the PIV of the SCR must be either at least 500V, or protected by a series
diode of about 600V rating, as discussed in the EEB, Vol. I, Nos 3 and 4. 1In Fig. I
here, the diode itself must be rated for a PIV at least 500V, preferably 600V, and

with current rating appropriate to load. Since the load is only resistive, up to

1.4 x 250 = 350V can appear across the diode when the SCR is off. A 500V rating gives
a safety factor of 1.4, which is not excessive. 1.7 would be even better. -- Editor. 7?

&= This would be most important when maximum load is used for a given dioda/ﬁCR

current rating. In any event, conservative practice would indicate that lamps should

be turned on at minimum output. This can be ensured by using a 100K pot with a switch,

and inserting the switch at 'X'. When the pot is turned to max. resistance,switch goes off,
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SCR, Part X, continued.

not be overlooked that some types of Unijunction Transistors have recently dropped
sharply in price, and should soon be readily available to Australian Experimenters.
A UJT-type control circuit is not strictly necessary, but gives better control over
a larger part of the cycle, with smaller R-C values than a simple R-C network.

T
Other series-type SCR lamp-dimming circuits will be discussed next month, ¢
including neon lamp mediated phase control for half or full wave output. This
Wwill be followed by an article describing parallel gate control circuits, and the
best ways of avoiding Grief with SCR systems,

o o e
MULTISTABLE NEON OSCILIATOR DESIGNS -- by L. Smith (VK7/VKs)

The basic circuit for most neon relaxation oscillators is shown in Fig. 1.

Xeo By connecting 'X' to HT, a sawtooth wave is obtained between
Rl;\, 'D' ard earth. This is & permutation of the usual configura-
c < p tion in which the condenser is placed in parallel with the
<—| —2Ne neon. In this instance, the load impedance becomes part of
, @ the discharge path, and although this imposes certain limi-
Fig. 1 1 tations, it leads to the interesting circuit in Fig. 2.
- By extending the principle to two lamps, a
+ HT10- b B free running multivibrator is formed. ILike
| % Mg | e the triode multivibrator, the neon oscillator
é 8 1‘;"{{.@ shown in Fig. 2 has two stable states. The
.02 ,f P F first state is obtained when lamp B is on,
'CL l E -4 D acting as a short circuit between point 'D'
A =2y g+S)Me: and earth. The circuit is then effectively
= ps as shown in Fig. 1. Vhen the voltage across
R g 16 K neon B falls below extinguishing voltage
?mh (about 60V), the voltage across neon A rises
Pig. 2 ‘_t_ above firing point, A fires, and the circuit

is once again similar to Fig. 1, but now with
the other neon in operation. Useful square waves may be obtained by taking output
from Points '1' or '2.' Well, nearly square, as shown in Fig. 3. The sloped

T» T 0.3, xi-”.'.”_ Lo T,

Qv N L
‘i’ O 7w,

Fig. 3 Fig, 4
positive peak is caused by the condenser differentiating the waveform. The opera-
ting frequency with the constants shown is about 70cps. By increasing the condenser
to 0.86uF, frequency is reduced 8o that convenient visual observation may be made.
If a condenser is inserted in series with the output from Points '1l' or '2' the
bottom part of the wave Will, of course, become differentiated, and a symmetrically

, degraded square wave will be obtained. Putting the CRO between Points '1' ang '3!
yielded the incredible waveform shown in Fig. 4. Between Points '1' and 'C'y the
wave shown in Fig, 5 was obtained.' '

. pu s _
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Neon Oscillators (continued).

Now in Fig, 2, the current through each 10K resistor is about 220A when the
Supply is about 320V d.c. This current is greater than the 150pA one might expect
from ohm's law, because extra current is obtained from the charge on the condensr,
Since the 2.2Meg resistor is so large, this output current remains fairly constant
over a wide range of load resistors, and output voltage will depend on resistance.
Thus, for a 10K resistor, the output fram points 'l' or '2' will be 2.2Vy for 20K
it will be 4.4V, and so on. 50K is about maximum practical for 320V supply, giving
output of 11V; 100K is possible, but oscillation stops when supply exceeds 210V,
Thus, the choice of output resistance will depend on the voltage ad impedance re-
quirements of the load. For practical puipcses, the load impedance ought to be at least
twice the resistance used, to maintain output. If a lower output impedance is re-
quired, the 2.2Meg and load resistors can be lowered as necessary.

The frequency of oscillation of Fig. 2 will depend on the R-C values, and on
supply voltage. If 0.02uF gives 70cps, 0.01uF will give 140cps, etc. The dependence
on voltage is indicated by the following chart, measured for C = 0.01uFs
This relationship can be useful to vary frequency over a

f
wide range, without changing R-C values. , Since. the osc i o
: : 320 140cps
draws so little power, it can be fed from power taken from
. 190 70
a potentiometer, If, however, a very stable frequency of 135 26
output is required, it will be desirable to stabilise the 95 17

voltage of the HT supply. This can be done with HT zeners

or by still more 1/ﬁ5th watt neons! Fig. 6 shows a suitable arrangement. Neons fire
at about 75V (varies from one o another), and regulate at about 60V (ditto). There-
fore in Fig. 6 it is not possible to use five neons to give 300V output, because
they would require 375V to fire. To get the highest output voltage, HT zeners would
have to be used. The frequency-varying potentiometer could still be hooked up to

the output of this regulator, if the bleed current taken by it were calculated,

10K
O——"V\, 22— 2 7% 5054 FHT C - e
+3Lov @ c.omb Wave - Ty (o C =
d.e, = Gen. ME‘g < | | wZ 1."2.“‘1&5‘
1 =% -—
".‘E'.’."W I‘E‘i‘ 3‘5 " {l"lé‘f.?) g-'__-‘ -  Ne.
Megng . O:5m = =
© Ne >\ -
A R, —¥ D
¥ Lok i D ouT
— D
v o > Cr i >
Fig. 6 Fig, 7

It is possible to square up the wave of Fig. 3, and to obtain constant output
over a range of HT supply voltages, by inserting regulating diodes as shown in Fig.
7. This makes a nice simple square wave generator, whose performance is exceeded
enly by more elaborate Systems using oscillators to drive Schmidt Triggers. The
diodes square off the top of the wave because of their constant voltage characteris-
tic. The bottom of the wave is sSquare, because the neon is off, and absolute output
voltage drops to zero. When ordinary diodes are used with the polarity shown, they
are acting as 'Forward Zeners' and their forward voltage is quite constant with
vaBying forward curremt. Small glass (0A200 or equivalent) diodes have a drop of
about 0.55V each at +220uA, while 750mA metal silicon diodes have a drop of about
0.45V each at this current. It is not very practical to use germanium diodes, be-
cause of their low voltage drop (about half as much). The output voltage will de-

RS
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Neon Oscillators (comtinued).

pend on the number of diodes used, but for voltages above about 4.5V it becomes im-
practical to use Forward Zeners, and instead conventional zeners are used, up to

a practical maximum of about 9V; of course then the polarity of the diode is then
opposite to that shown in Fig. 7. The output impedance will be equivalent to the
resistance which would have been used to give the same diode voltage from Fig. 2.
Thus, if 5 glass diodes are used in series in Fig. 7 to give 2.7V output, that
voltage could have been obtained if the diodes were omitted, and R were E.??/b.zmﬁ
=12K approximately. Then the load siiould be 25K or more, to maintain this output.
To drive a common emitter stage having an imput impedance of 2K, the large resistances
could be lowered to 1lMeg each, and a single 750mA diode used across R. Lowering the
resistance to lMeg increases the current to Ov4mA, and equivalent output impedance
is then 0.5V/0.4mA = 1.25K. C would have to be doubled to maintain same £

To drive an emitter follower, on the other hand, an ordinary zener of 9V would
produce an output from the EF of about 9V at considerable power. Since HT is in fact
required to operate the neon oscillator, it would also be practical to drive a valve.
Appropriate neon circuit voltage output would then be chosen suitable for the grid
bias used.

Note that quite a good zener can be obtained from the forward-biased emitter-
base junction of any silicon (not germanium) transistor. Surplus transistors may
give upwards of 10V, but good quality transistors (eg from Fairchild) will be in
the range of 6.5-6.8V, with an equivalent power rating of about 300mW,

By making & further extension of the two lamp circuit, an unusual flasher se-
quence can be obtained, using the circuit of Fig. 8. The sequencc may be left to

O—e—— v | O#-—— e L=y
HT A i 1 * , X
> ? ? = 1g ™ _:'; ol <
L | g 125 Oy = “,g'__—i
I l 1 2 i L i | ("_"2\‘ i fe —
R et | ! T__/' | %} !
= AN ~ _rn_'__“f — -
G i o/ :? o i i S
™ e 1 | J
- & & @
= out é‘ L [
BH 15k -
s I s ~
Fig. 8 = Fig. 9 <+ Fig. 10

right or conversely, but although it cannot be predicted, it is stable once it is
extablished. Adding yet another neon in the same direction resulted in strange
sequences depending on supply voltage the the individual firing potentials of the
neons. Neons used in all cases, were the miniature l/éEth watt type. These
permutations by no means exhaust the total number of circuits possible, and an
evening spent with the circuits of Figs 9 and 10 should yield interesting results.

But don't get across the HT ! wE T E AMy— 4
ST e
Addendum. {“T_Er_..__'.:j..} T st

Since the above was written I have seen that Practical Electronics is running a
whole series of articles on various uses of neon lamps. The sixth of the series pre-
sents a 'Neon Varbler,' of a form similar to Fig. 2 without 10K resistors, but with
8 0.001 condenser across neon B, and output taken from point 'D' to earth. C is Q.5-
1.0pF, the big resistances are 1Meg, -and 220K or 770K is inserted in series with

the HT. This gives an output looking like thiss “W—ww-Au— and 'warbles.'
See Practical Electronics, Feb, 1966; p. 103, by R. Bebbington.

D ,—,——
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BUILD YOUR OWN COMPUTER?? -~ RLG

In the course of various correspondences I hawe been asked whether I knew a
source of information on computer circuitry. Since the computers I have seen
have generally occupied three or four rooms of equipment, I had never given mush
thought to the subject. But come to think of it, there are two firms in “merica
who sell do-it-yourself computer kits, so it must be possible. It appears tha® the
most current sources of information on computer circuits of a practical nature are
these:

A considerabls number of small articles in the Mullard 'Outlook' scattered over
the past few years. Too numerous to memtion here. Find a collection of them, and
dig out the information by browsing. It is worthwhile subscribing to 'Outlook.’

What appears to be an excellent series of articles on computer theory and funda-
mentals has started with the June 1966 issue of'Electronics Australia.' I recommend
it to you.

A number of books:

Iransistors in Logical Circuits, by J. K. Altes (Philips). 'Starting from already
known analogue relay circuits, this book describes in a special way the logical
electronic circuits using semiconductors...'

Selected Semiconductor Circuits Handbook, Ed by S. Schwartz (inexpensive Services

Edition. See EEB Reference List, Vol.l), Part 7. +his is also an excellent refer-
ence book on practically everything else involving semiconductors.

The Radio Handbook, 15th Edition, Chapter on 'Electronic Computers' (publ. by
Editors and Engineers, Ltd., Summerland, California). Also good, better than ARRL.

G.E. Transistor Manual, Chapters 11 and 12.

ABC's of Computers, by A. Lytel, (. H.V. Sams) '... explaining digital and ana-
log computers and their circuits, numbering systems, logic of computers, how in-
formation is put in... etc.'

Basics of Digital Computers, by J.S. Murphy (J.F. Rider), 'A 3-volume picture-
book training course in electronic digital computers.... fully illustrated. Covers
basic theory, circuits, memory, distribution of timing impulses, etc.'

1 Design of Transistorized Circuits for Digital Computers, by A. L. Pressman

] (J.F. Rider), 'Basic Building Blocks in digital computers, transistor transient
response, diode gating, resistance logic with transistor inverting amplifiers,
design of flip-flops and delay multivibrators, transistor fundamentals, etec.!'

Digital Counters and Computers, by E. Bukstein (Rinehart), 'Complete description
of theory, design, and ap.lication of digital counters and computers and output...'

The Design of Switching Circuits, by W. Keister, A. E. Ritchie, and S. H. Wash-

burn. (Van Nostrand Books). 'Covers telephone switching circuits, digital computers,
control systems, etc. Illustrated....'

Digital Computer Fundamentals, by T. C. Bartee.( Published by McGraw-Hill).

'Explaing computer operations, programming, logical circuits and design,
memory, and other important topics, with applications....'

Electronic Designer's Handbook , by R. L.. Landes, D. C. Davis, and A.P. Al-
Electronic Analog Computers, by G. A. Korn (MowGraw Hill), Reviewed in 'Electronics

I ——————
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Computers (continued).
Australia' June 1966, p. 171.

Practical Robot Circuits, by A. H. Bruinsme, Philips Technical Library (1959).
My favourite. A fascinating little booklet describing in clear detail all you
need to know to build a practical Robot Dog ! Canis ex machina. In Ch. 5 is also
described the principle ard practice of methodfor using diodes as switching elements
instead of relays. This idea has also been used for other systems, eg T-R switches
for amateur installations (eg. '73' January 1965, 'Break-In' June 1965). In Ch 5§
is also described the philosophy and practice of introducing errors purposely into
a Noughts and Crosses Robot, so that he will be able to play a reasonably human
game. What won't they think of next. °

R R S

GRANIDMA'S TEST FOR SEMICONDUCTORS. Part IV -- RLG
-~ Testing Diodes, Zeners, and SCRs.

It is considerably easier to test diodes than transistors. For this, however,
it does help to know how diodes work. This is found in the Mullard Reference
Manual, in the Selected Semiconductor Circuits Handbook, and elsewhere. The main
things about diodes are the PIV anf forwhard current ratings, You test the PIV by
increasing reverse current gradually, and watching the voltage across the diode,
When the current starts to increase faster than.ihe voltage (yow have to watch
both meters at the same time), that's it. For7disdes above 100V this will
usually occur at about -20pA, but for LT diodes it can occur at considerably
higher currents, because the curve gels more sloppy-- eg at -300uA. I shall dis-
cuss this in greater detail next month.

You can test forward current by putting some through the dinde, and watching
the voltage. The maximum current will be that for which V x I = the power rating
of the diode. For small glass types, this will be about 300mW. For 'Top Hat!
types it will be about 1 watt. For Stud types it will depend on junction size
and on heat sink. A 'Grandma's Method! would be to increase current through the
diode (forward direction) until it gets hot. It should not get hotter than you
can touch with finger, under maximum ambiernt temperature conditions. All of the
above applies to silicon diodes. Germanium ones have a much sleppier reverse
V-I curve, and should not get more than quite warm to the touch. It is wise to
examine small glass diodes to see whether they are junction or point contact types.
The latter will have a very fine wire asanode, while the Junction types will have
8 heavy ribbon or bar as anode connection. If point contact, it is germanium, for
VHF, and generally ought not to take more than about 50mA.

I'm tired of typing, now, so this can be continued next month.,

ANSWER T0 PUZZLE

Several geniuses wrote in to say that they thought that the circuit in question
ought to be a 'Novel Gated Multiple Flat Pulse Analyser.' Just to show you that it
is sometimes worthwhile to reply to the EEB, we'll give them the free sub anyhow,

But don't. depend on that happening again. The circuit presented is indeed one of
that genre, with inverse floating paraphase integration of sync locked stabilisers.
It has a differentially stabilised input, and diode D and the RC Networks shape the
wave for specific pulse analysis applications in computer systems networks. It is
designed to feed a pulse sensitive discriminator, which activates an SCR-comtrolled
trip inducer, in order to remove mains power from an ALGOL coded FORTRAN memory bank,

1 Ll
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ARE YOU INTERESTED IN TAPE RECORDING??
NEWS ABOUT TAPE RECORDING ACTIVITIES??
TECHNICAL ARTICLES ON TAPE RECORDING??
BIG DISCOUNTS ON TAPES AND EQUIPMENT??
THE NEWSTAPE-EXCHANGE PROGRAMME??
THE SERVICES OF ELECTRONICS ADVISORY COMMITTEE??

Then join the Australian Tape Recording Society. Enquire, 'The
Secretary, A.T.R.S.' P.0. Box 9, Crows Nest, N.S.W.

L O s e i e g i » -

HALLARD ELECTRONICS offers a Broadcast Receiver Booster Kit-Set, transistorised,
various components at greatly reduced prices,
Transistor MK4 Receiver Kit-Set, at a special EEB priee,
Transistor 2 Receiver Kit-Set.
See June EEB, p. 60 for details, or write Hallard Electronics, Box 58, Campsie, N.S.W.

— T S S i o s - S s

CLIVE WITCHELL INDUSTRIES NEWS: Would you'like to make your own printed circuit
board by the new photographic process? All you do is draw the circuit either full
size, twice size, or three times and send it along to us for processing. The
finished price for even l-off is about half the price you would pay at an elec-
tronics retailer. A kit of circles, tape, and clear film is available for you to
make this enlarged layout of the board, and is awilable with full instructions for
86¢c (items can be reused).

Our magazine 'Tronsistor Kits' published periodically,
describes a wide variety of projects in easy-to-read form, and all components are
available from us at modest prices. This is the ideal way to get started on electronics
construction projects, and to build some very useful equipment. See EEB, April, p. 38,
May, P. 48, June, P. 60-61. Subscription is only 31.45 for six months.

We also offer a wide range of individual com-
ponents useful for transistorised construction projects. Prices are reasonable, and
delivery is ex-stock. Write for your requirements.

CLIVE WITCHELL INIUSTRIES. 2-6 Ethel St., Moorabbin, Victoria.

—-——-----—-l——--——ll—---————-——pi—'l-h——--—---l---—-———--—--———p-

FOR_SALE, The famous EICO Kits, for the first time in Tasmania. The following items
Are available ex-stocks EICO '460' Wideband D.C. 5-inch Oscilloscope. Ideal for
TV servicing, audio ard industrial work, and for the discriminating experimentalist.
Vertical amplifier 3 stages with push-pull amplification and direct-coupling
throughout. Internal calibration voltage and 4-position frequency-compensated decade
attemuator, 10mV to 500V. Drift-free positioning, etec etc. $145.60, wired.

EICO '753' Tri-Band SSB/hM/bW transceiver., 6onservatively ma x-
rated 180 watts PEP on all modes. Both phone and CW segments are covered completely
on the 80, 40, and 20 metre bands. High level dynamic ALC, automatic carrier level
adjustment on CW and AM, receiver offset tuning, wide range vernier bandspread tuning,
etc. Enquire for more details. SEQE.BO, wired.

EICO '710' Grid Dip Meter. Wide versitality, 400ke to 250mc.
Rotating drum scale, 340° rotation. 8 precision (1pc) plug-in coils. Very stable. gbl.?S.

EICO '232' Vacuum Tube Voltmeter. Complete with special
probe. A professional quality VTVM for all servicing and precise measurements. True
peak-to-peak measurements of complex voltage waveforms on separate scales. Dynamic

L ]
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HUSTHALIAN ELECTRONICS

7€ View Street, Hobart, Tasmania
CATALOGUE July / August 1966

Everything Post Free, Tax Paid. Everything except Circuit Board components is guaran-
teed as described in the Catalogue Notes. Minimum order = $3.00

If you have ordercd an item which is out of stock, either a refund is enclosed, or
your request has been placed on Back Order. If a substitution has been made, you can re-
turn it for credit if unused. Please read the Catalogue Notes carefully before ordering.
Ratings are Absolute Maximum. You must include a PIV safety factor of at least 50 per-
cent above nominal peak voltage. Derate current rating 25pc for capacitative or battery
load, or capacitative input filter.

RECTIFIER DIODES.

Type PIV Amps Price Type PIV Amps Price Type PIV Amps Price
Miniature 100 0.16 0.05 Stud i 300 20 2.00
glass* 200 0.07 silicon 1000 2.0 1.00 Stud 550 2.95
300 0.08 2000 1.85 silicon 700 3,90

é%izgade= banded end or twisted lead) 800 4,50
silicon 800 0.75 0.65 100 35 2s7h
1000 0.75 800 3.0 0.90 30 100 6.50

1200 0.85 Germanium
1400 1.10 prwer  P100 1 0.50
%ggg i::g 800 5.0  1.20 P200 0.55

* Miniature glass encapsulated silicon junction 'signal! diodes, similar to 0A202,etc.
These are excellent for general-purpose rectification within their ratings. As an added
Bonus, some of them will rectify up to 25mc/§, and some will work for protecting meters
(when used in the forward direction). Experiment to determine test results.

¥+ Ne 'Heat Sink Adapters' are necessary ror Stud Diodes, just hcat sinks. We do rec-
commend that silicene grease be used between the metal surfaces 1f load will be heavy.

ZENER DIODES. These are now nearly all gene, »ut we have a few abnut every 5 or 10V
detween 70V and 190V, 1 wett maxirum power rating. $0.50 each. Also a few 5 watt ones
suivasle for transistorised ignitionss enauirs, stating BV,eg of transistor used. Ne
LT zeners left. Note that good zeners can we obtained at about 6,5V by using a wack-

viased wase-emitter junction of a good silicon (not germanium) diode (eg. 2N3638,SE1002,
etc.), with maximum power rating of about 300mw.

SILICON CONTROLLED RECTIFIERS. TLike thyratrons, but solid state. Literature on SCRs is
publisheéd by G.E., I.R.C., Motorola, Mullaw, Philips, and the Equipment Exchange Bull
Characteristicsy +I ate= 1-10mA (for 4,74), 5-30mA (for 104). +Vgate = 1.6 max. +V,gmax =
1.5V at +I,gmax. Each SCR comes with a tag attached, showing PIV, Vgq, and +Ig. X=
Forward Breakover Voltage (V)2 280V, therefore can We used with Maina 240V RS (if
transient suppressed) supply if protected by series diode ef at least €00V if resistive
load, or at least 1200V if capacitative load. TFer direct operation on 240V mains with
resistive or motor load, we do not racommend PIV rating less than 600V. Stock of some
SCRs may be limited. Please specify alternatives.

PIV Amps Price PIV Amps Price PIV  Amps Price PIV  Amps Price

€00 0.75 3.25 600 4.7 4.10 500 10 4,10

700 3.60 50 10 0.90 600 4,75 - (IT 1A, type may be ceming)
400 4,7 32.50 100 1.50 X 2,50
500 3,50 200 2.10 .

R R
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TRANSI STORS. Voltage ratings are Absolute Maximum for these too, including peak and trart-
sient voltages in a.f., r.f., or power systems. Power and current ratings are typical
values given for 25°C case temperature, except for 2N2983 and 2N32990 which is at 100°¢ /

tengrature (200°C max.). Derate conventionally for higher temperatures. CRASR
Type  Connections (cw) NPN PNP Ge Si Pec Is. Zfr V-8 BVcbo Price
2N1038 Tab, E, B, C* X X 2w 3A 235kc/s 8 80V 0.90
T-13 | X X 20w  3A 228kec 5,11 100 1.50

4,10 80 1.15
2N498 x x  4wtt 240mA SOmec & 150 1.00

6 200 180
2N2988 4 X X 1w 1A 40me 12 =200 1.45
2N2990 ;} Tenin et g x 15wtt 1A 40me 12 200 1.5

250 1.85

Notes: - '

No more tetrode transistors or Silicon Controlled Switches, sorry.

* Collector connected to case. Conventional convention.

++ With good external heat sink. 2w for 2N498 when used with spring clip heat sink.
For 2N498 and 2N2988, BVypo is the same as BVeggy but BVoeq is about 30pc less. Just
think, now transistors can be used in HT regulator supplies ! The HT ratings are also
useful in keeping collector current down for a given power, in r.f. power amplifiers.
But remember that you must take the peak a.c. voltage plus safety factor. Needless to
say, it is essential to avoid parasitic pscillations before power is applied to the amp.
fT is frequency at which common-emitter amplifier gain falls to unity, or at which the
common-base amplifier gain falls hy 3db from the low frequency value.

T-13 threads made out of Duralj tighten cautiously but firmly, te heat sirk,.

TRANSTSTOR SOCKETS., We have now found a reliable supplier of the most lovely transistor
sockets we have yet seen. They are the conventional 4-pin universal type, and come with
a mounting plate which we shall here trace: .- — . and which can be fitted to the
main socket wody, or not, as desired. This 02 = item is mechanically rugged,
as these things ge, and most useful for a -2 wide variety of experimenter
applications. Makes a neater more reliable installetion, ideal for experimentation, and
for low capacity at r.f. It seems only logical to install transistors inte a circuit

after all other wiring is completed. 1l8c each/{%rw some, and you'll be delighted !

METERS. Micrcammeter/éxposure meters. 100uA type, easily convertible, complete with
nicely printed scale in pA, and complete instructions. See Catalogue Notes for rough
reproduction. E£xcellent for small instruments (or 4 exposure meters), null indicators,

GDO's, etc. Please specify whether use will be primarily electrical or photographic.
$3.00 each.,

UNIJUNCTION, TRANSISTORS, SILICON CONTROLIED SWITCHES. Not stocked. For a good and
inexpensive substitute, see the Pseudo-UJT article in the Eqpt. Bxch. Bulletin, May'/18%e.

SILICONE GREASE improves heat contact greatly between metal or mica surfaces. It can be
obtained from chemical suppliers as 'Silicone Stopcock Grease' or from Shell Service

stations. A little goes a long way, so share a tube of it with your friends. We thought
that we would stock some, but the supply did not materialise, sorry.

COMPUTER CIRCUIT BOARDS. As available. 320c per transistor. Post free. Includes any
resistors, condensers, diodes, thermistors, potentiometers, torroid coils, etc which may
be on the boards, though most of the components are only resistors, condensers, and dioés.
About half of the transistors are NPN, half are PNP on the average, virtually all are
germanium. Ico usually less than 1.5uA at 5V. 150mW, 100mA, 26-130V (base-collector),
except very small ones which are low power LT. Freq response varies. Some are ch/h,

some are 650-100mc/s. FULL DETAILS about these boards, reprinted from the EEB, including

stripping instructions, etc etc etc are supplied with each order. No choice of boards,
but you cen state your preferences and we'll do what we can. 4,5,6, or 11 transist. each.

i 4
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Advertisements, etc (continued)

RMS and DC voltage measurements with negligible circuit loading. Resistance mesmre-
ments up to 1000 Meghoms. 4-1/éin meter, protected. $50.50, wired. '

All prices + lz—ljbpc Sales Tax, FOB Hobart, from
ELECTRONIC SUPPLIES PTY. LTD., 22 Karoola Road, Lindisfarne, Tasmania.

NER BATTERY-operated 4-speed Philips Record Players. Type NG101l2, 6V operation,
improved crystal head. A real bargain at £4.10.0 for one or £9 for two. Or if you
have something useful in test gear,.eg a simple L Bridge, a swap might be

arranged. Write Dept. A, ¢/- EEB, P.O. Box 177, Sandy Bay, Tasmania.

— S ——————— - . —— —— . — —

ding the Catalogue here (because & number of readers have requested it), I shall take
this opportunity to make some extra comments here. We may have some 1 GF/SA and 54
diodes next month, after some are left over from a speeial order for same. See EEB.
500V/§0ﬁ and 600V/10A SCR's are in short supply right now, but will arrive soon.

Customers write to say that it is too bad that the Australian experimenter will now
have no source of inexpensive compoments shen we go. First of all, that's nonesenss.
Look at the Classified pages of the national magazines, and even the new-merchandise
prices of some of the semiconductor vendors. It is already impractical to import
vhf transistors, varicap diodes, thermistors, Nicad and Alkaline batteries, arnd most
valves, simply ﬁecauss the new or readily-available surplus prices have dropped so
much. This, by the way, is something to keep in mind when deciding whether to
import. Secondly, how about our suggestion about forming a cooperative? I find it
hard to believe that you can't find another half dozen like-minded pegfle with whom
to cooperate to obtain merchandise in reasonable quantity. One possible exception
may lie with our ZL friends, and since there aren't too many of them, we'll continue
to do what we can for them. Their import situation has become execerable. ZIL be-
comes poorer and poorer, just like their British cousins. What a pity !

=1%o-nﬂa. That brings me to the matter of cooperative groups. We have had some replies

3] 8, but it is evident that we are going to have a problem in advising them.  We

do not want to turn out a duplicated sheet on this subject, because it is not alto-
gether a simple matter of supplying addresses of su pliers. We want to treat each
case individually if possible. For this, then, wil co-og %roups please advise us
of the number of members, how far they have organised, and the approximate fields of
interest or of operation, and some idea of quantities at least initially. In ad-
dition will all ‘such groups please first read the various notes we have made in these
pages, on business philosophy and importing.

==%E,Q§% Speramus. There are a few more general points, however, that we might mention
ere Ior the benefit of all prospective coopters. One is the matter of trust. Lf
you ever do sell some surplusassgc people outside of the Co-op, insist on cash. Do
not take promises for payment, even from friends. Especially from friends... This
is not only our experience, but that of many other informal groups we know sbout.
Even well-meaning people can have a lapse of memory when it comes to money. Note.

We have had several exceedingly expensive experiences with credit, one of them
with a friend. Why? As with politics, it seems that when people ga% involved with
money, something can happen to their sense of proportion. But this is caused by
confusing an idea for a thing. Money is only an abstraction of power; it is not in
1tself a lever for manipulating the environment very profoundly. It may seem so to
the you but one learns that, given sufficient money for food and shelter, there
can be other things that can be more importants friendship, love, emotional security,
creative individuality, freedom. It is true that some people learn this more slowly,
and that they tend to find themselves leading emotionally poverty-striken lives,
however much money they may extract from their business or personal environment by
various mems. But sanity directs otherwise, and who really enjoys bludging?

-++e All of which leads tg thiss 1) There is ample philosophical justification for
our reducing operations, for the sake of time to use parts rather than sell them.
33 Those of you who are forming cooperatives, elect an honest treasurer, and insist
: that he keep accurate records right from the begimiing. This is not so much to chek
< his honesty, as for your own security. If there are a dozen of you, one of you may
L4 i

rﬁ1 .

FROM the Manager of Australian Electronics! : Since I am saving some ﬁgrk by inclu-
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be somewhat less conscientious. Maybe this sounds cynical, but it isn't. Human virtue is

so frequently equivocal that it must be guarded from its own excesses, since there no
longer seems to exist (did there ever?3 an explicit frame of reference to judge it.....

== The Non-Reply. The cult of the Non-reply is a marvelous creature of modern technological
progress. This is what happenss you write to a firm asking for information or the avail-
ability of something, or its price. Then you wait. And wait. And wait. No apswer. You
write again. And again. Nothing, Either 1) The letters %ut lost in the post (relatively
unlikely?, or 2)The firm decided on a negative answer, taking the form of a Non-reply. You
see, this is very efficient-- it eliminates need for a filing system (modern business is
strangling in a sea of papars), and saves money both in secretarial time and in postage.
The only one who suffers is the customer, but there are plenty like him, so who worries?
We went round this circuit for 18 months one time trying to get some American publications.
When we did finally get an answer, of course it was favourable. British firms tend to be
less susceptible to this kind of temptation, and not all American ones are that way. But
we have noticed that some Australian firms'are net immune to the utility of the Non-reply.
I have before me a page I typed full of examples, but let it pass. I have also a letter
from a customer who also had similar difficulties. "Of all th8Y¥&€¥R8%s I have written, I
have received eplies from about 20pc..." He also tried to obtain a back-issue of a maga-
zine from a large American puhliahg house, without success. Finally when he complained
“that they were ignoring him, "they 1y a%uppad sending me the magazine, although I had
recently taken out a three year subscription..." Isn't ghat lovely” The only answer we
have found for this, is to have perso contacts in the country involved. But don't let
this discourage prospective co-op groups. Where real difficulty is encountered, perhaps we
can try to help out. A co-op activity may not always be easy, but it can WorK.isssessssens
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“AUSTRALIAN ELECTRONICS: COMPUTER (TCUIZ BOARDS Revised AUG. 1966 -1~

Owing to numerous requests for technical informetion o thesce boards, we here sum-
marise & body of information derived from the November 1965 and March 1966 articles in
the Equipment Exchange Bulletin$, from our own researches, and from numerous sugges-
tions and data kindly furnish=d by customers.

—==Why? These boards may have appeared on the surplus market, because they have been
superseded by more modern types in new computers, but also because entire boards are re-
placed when a defecti appears anywhere within them. Those may be hairline cracks in the
wiring, derective components, or even wrong components placed on the boards initially !
In any event, it is evident that it would be wise to tesi all components or circuits on
a board before .depending on it. Obviously it is impractical for us to guarantee circuit
board components, but the yield of good material .is high, and customers have been most
satisfied with the bnoards.

===Components. Most components are lpc or 5pc, are usually clearly marked, and are of the
miniature, LT type. Some are colour coded, some have printed ratings. a

Resistors-- Frequent. Largest are 2V carbon, or 3-10% wirewound. Smallest, l/iDW.'
The half-watt ones are the usual size. Sometimes miniature potentiometers, screw adjust.

Condensers-- The ordinary type appear to be of high quality construction, but attain
their small size mainly by low voltage ratings. It is im‘orEanx not to confuse them with
large resistors. The condensers have more colour bands g%ﬁnﬁard coding), and of course
test 'infinity' on an ohmmeter. Electrolytic condensers are of the tantalum type, and
are built for reliability and relaiive freedom from temperature effect. Label= pF, WV.

oilg—— +5pG. A ftew pH to several hundved pH. Green body uf colour coded, uH.

Transformers-- Rare, except for the pink box on some of the four-transistor boards.
This is a pulse transformer (at high freguency) having two centre-tapped windings, by
which a symmetrical amplifier drives some kind of phase sensitive or rectifier system.
Construction is torroidel. Some torr.id types are labelled with turns ratio.

Fuses, Outboard printed circuits, Thermistors, etc-- Various, rare.

Diodes-~ Relatively frequent, though not on every board. Most of them are of the
miniature, glass-encapsulated type, capable of continuous power dissipation of abt 300mW.
Most. seem to be of the silicon junction typ:, analagous to OA200, with voltage rating
about 30PIV, current 160mA or more, poor zener characteristics but excellenv rectifiers.
When used for detection, some work better than others (no apparent relationship to low
frequency rectification efficiency or PIv), o about Bsmc/é. ¥ihen used for meter pro-
tection, some work better than others, depending on the sharpness of the forward conduc-
tion curve. Although some protection will be obtained simply by placing the diode
across & meter (in the forward direction), optimum protection will occur when & resistor
is also placed in series with the meter iisslf, of sufficient resistance to cause diode
conduction when meter current slightly exceede FSD.... The germanium diodes will detect
up to IDOmG/E or better, but are not suitatlz for meter protection. Silicon diodes have
g broad conductor at the internal anode (and a forward voltage drop of 0.5V or more, at
+10mA ), while the germanium diodes have a very fine internal enode wire (and a forward
drop of only a few tenths of a volt).... Large plastic case diodes are rare, but are
gilicon, 300mA, 400-800PIV rating. The PIV of these should be tested carefully if HT.

Some of the diodes are encapsulated in long black strips, sealed with epoxy resin.
These are used in logic switching processes, but would be good for only about 30mA
forward current, because of their high voltage drop. Germanium, copper oxide, selenium??

Transistors. Most of the transistors are in 'T0-5' cases, of the 2N1300 series, with
l power rating about 150mW (25°C case), current 100-300mA (at saturation), BVepo 365-130V,

: B from 20 to 280, I,, ordinarily less than 2uA. On the top of many is a type number,
usually beginning with '0'. The other numbers appear to be irrelevant. In the Chart
. ' : NOTEs BVceo generally 25-65pc of BVche

gz' * Equipme rt Exchange Bulletin, P.0. Box 177, Sandy Bay, Tasmania. Subscription GOc/bear.
;
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shown below, we summarise some of the other characteristics of the most frequently found
Number NPN PNP Sym Asym fesc transistors on the boards. We hope later to fill in the

015 X x 30-50m¢ blank spaces, and to add more types. The great majority
0le X x 30-50 are germanium. We have found an occasiocnal silicon

025 x X 6-12  transistor on the boards(but most rare. = ). If the
026 X X 6-~12 collector lead is welded to the case, it is likely to be
029 b.s X silicon, but if the base lead is welded to case, it is
033 % X X 6-12 still germanium (but be caseful of unintentional contact
034 X X 6-12 between case and other ccmponents). Before coupling a
035 X X 10-20 tran sistor to chassis for heat sink (to multiply power
N593 X X 10-20 rating severalfold), be sure to check whether the case
063 X X e-12 is electrically isolated from the leads... 'Sym' means
0653 x X 30-50 that BV,p, (maximum reverse voltage between collector and
066 % x 30-50 base, with emitter open) is about the same as BVgyge.

075 X G-12 'Asym' means that whatever BV,,, is obtained, the BVgy,
083% x x 6-18 is low, having a zener type characteristic, at about 10V,
(T0-18 case )x X 45-65 but with rather poor dynamic resistance, eg. 100-400 w.
013 X X 6-12 This corresponds to a zener power rating of only about
030 x X 6-12  25mW. This subject will be discussed in more detail in
Og32 X x 30-50 a forthcoming issue of the EEB. For now it is sufficient

to note this relationship, in order to know the limit of reverse voltage which can be
placed on the bage-emitter junction. 'fyge' 1s the practica&ilﬁmiﬁ gftgﬁcillation freq.,
as determined by operation in a conventional tapped-coil oscil afor. "In a random
sampling of the boards, about half of the transistors were PNP, half NPN, and a given
type of circuit will not always use transistors of the same polarity. On some boards,
too, NPN will be alternated with PNP, in an obviously complementary symmetry arrangement.
This is particularly obvious where large (T0-5) transistors alternate with the miniature
( .10218) ones. The small transistors are definitelyLT 150mW types, with BVjp, of the
order of 20V (reverse current for testing must not exceed -10uA), and linear BV,y, of
about 6V (zener BVeeo 10V to 12V), with BVero = 2.5-3.5V. They are not, therefore, very
suitable as ordimary amplifiers, but are good for low power very fast switching, which _
in this instance is hardly surprising. The ll-transistor boards, which contain a number o,
of these small transistors, consist of a number of common-emitter stages in various .g
arrangements, and can be converted to decade or multiple binary counting operation, by =
adding condensers and diodes. iliniature transistors are likely 2N705 or 2N711 (Ic EDmA%jﬁ
There are a few transistors twice as tall as the TO-5 case type, and_these are 2N10
2W, 3A (sat), 30-90V, 20-50B. Some transistors are of the 0C26 type, %761 %ralagous
characteristics. A few curious transistors are those which appear to be of the 'TO-5'

size, but which are imbedded in large flat heat sinks with numerous fins. 5W perhaps?
%f};esa are the most frequently used types. N> “OT, 09"
=== Circuits. The number of circuits involwved is bewildering, but most are relatively

standard logic types, of the 'NOR' or 'AND' configuration. Since many of them are
various permutations of common emitter amplifiers, either cascaded or with leads brought
out to the ends of the boards, they are readily modified for use as amplifiers or
oscillators right on the boards, although substitution or addition of components will
be likely. The circuit for the frequently seen 5 and 6 transistor boards consists of
two sets of three ( or less, for fewer transistors per board) commonly blocked NOR-
gates. The bases come out to the edges of the board, through resistors or directly.
Each collector goes to the midpoint of two resistors forming a voltage divider, with all
the dividers connected in parallel. Collectors themselves are also brought to tke edge.
It is altogether impractical for us to describe other types of circuits here, and you
are invite tg race them out for yourselves. This can be done with minimal difficulty,
marking each/@8hiection as you draw it (preferably on a blackboard for easy modificationn)
There is room for small components to be added to the boards, or with tag strips, etc.
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===5tripping techniques. If you wish to strip the boards for components, it can he done
by using conventional unsoldering techniques, but some suggestions here might make it
easier. In any event, apply heat from a hot iron, quickly, with minimum heating of parts.

1) It is desirable first to remove the plastic coating. This can be done by soaking
the bottom of the board in a flat dish with acetone (caution, very inflammable !), but the
acetone should not cover the components themselves. After a time, the coating will dis-
solve, or can be wiped off. Or, the coating can be buffed off by wire brush or wheel.

2) The ma jor problem will be to remove the transistors. For this it can be convenient
to make a three-prong desoldering tool. Pull on the transistor while heating from the
bottom.

3) A motor driven wire brush wheel can be used to buff the solder by abraison, but be
sure to buff off the solder from leads in the same direction as the leads are bkent, or
trouble will ensue. There is no mechanical damage if done carefully. Static electricity
should give no trouble, because of the low impedance of the transistors.

4) When the plastic coating has been removed, solder can be removed efficiently simply
by placing lightly tinned wire braid (as used for shielding wires) on the connection,
then pressing down on it with a hot soldering iron. The solder melts and is promptly
sucked up irto the braid as to a sponge, leaving the terminal underneath clean of solder.
A given spot on the braid can only be used once for this operation, whence a new spot
adjacent to it can be used. Braid is not inexpensive, but since this operation would
be most useful for transistors, it would not have to be done for all of the connections
on the board. Other components can te removed by the usual expedient of heating one end
(from the bottom), and pulling that end of the comporent clear from above.

5) A sharp knife or other suitable tool can be used simply to pare away the solder on
each side of a bent transistor lead. Then push the knife under the end of the lead and
bend it up., When all three leads have been straightened, gently pull the transistor
out. This is obviously a simple method, and has the disadvantage merely of tedium.

6) The transistors can be obtained intact with a piece of circuit board attached, simply
by using a fine saw to separate them from each other and from the rest of the board after
other components have been removed. This avoids difficulties of desoldering transistors,
and the rather short leads that would result. It also provides a piece of board forming
convenient connections to which one can sclder without difficulty. If the piece of
board attached to the transistor is Zrge enough, it can also be drilled for mounting by
& screw and lug. If, on the other hand, transistors are desoldered, they can be in-
stalled without difficmlty into three-conductor transistor sockets of the round type.

?) The printed circuit wires may be stripped off, and the holes used to mount compon-
ents as desired, connecting them with ordinary wire. It would be desirable to leave as
many transistors on the boards, as approprizte to the design of the proposed circuit.

For this, a razor blade should be used to cut thﬁ}ﬁi&ing leading to the transistor
terminals. Then, when the rest of the wiring is removed, the transistors are left with
their contacts intact, and without necessity for desoldering. They can then be tested

for,characteristics, and excess or unsuitable ones can be removed.
) Simplest method:s Heat tr leads simultaneously with larve bit, pull transist%ﬁ irmly.
=== Testing Components. Resistors, condensers, etc, can be tested’by ordinary methods.,

The testing of diodes and transistors can be complicated, though the use of simple
techniques and some Common Sense can furnish useful data. The main instruments are a
variable power supply, some resistors, potentiometers, and meters. This subject is dis-
cussed at length in the series of articles " Grandma's Test for Semiconductors" which
began in the April 1966 issue of the EEB. lle must mention one important caution heres
Do not use an ohmmeter for testing semiconductors, unless you are absolutely certain that
the current or voltage imposed by the ohmmeter will not exceed the ratings of the items
being tested !

In general, the breakdown voltage of diodes and transistors may be tested by measuring
the voltage developed across the component when a small amount of current (ag.lﬂﬂuﬁ for




COMPUTER CIRCUIT BOARDS July 1966 /Bevised AUG. 1966 iv M?w .
' But exactly depends on shape of cur®e

T05 germanium transis.) is nassed tm.ough it in the back-biased ﬁirection?/ The usual
rating of a transistor is taken between collector and base, with the emitter open, but ‘v[f
other arrangements of tne leads #will resuli in Jower ratings, and depend very much on
the specific use to which the 1:znsistor is to De put. Forward current rating of a
semiconductor will depend on the voltage developed across it for a given current, and
will be limited by the amount of vower the device can dissipate. Current gain of small
transisiors is often measured for a collector current of 1 mA, and is cdefined by

B = 61;;%Ib, where O8I, is the change in collector current produced by a change of base
curreud, &lyp. It is approximately equal to hyg = Iﬂ/ib, assuming a rominal voltage
applied tatween collector and base. If you don't have 8 microammeter of sufficient
saneivivity tc measurs small changes in Iy, I, can be calculated from Ohm's Law, and
the values of supply voltage and series base resistor. If supply voltage is low, you
will have to take into account the fact that about 0.2-C.4V (for germanium) or 0.4-0,7V
(for silicnn) is dcveloped across the base-emitter junction in any event.

Determination of frequency response of an amplifier is not simple, but can be &ap-
proximated by determining the maximum frequency at which a transistor will oscillate.
The oscillation can be followed with a GDO or diode+meter connected so as to load the
system minimally. Ths common-base configuration gives the best high frequency response,
and will generally be three to ten times higher than the frequency cbtained from a
common emitter amplifier. fT for the latter is approximately % times the max freq. of an
oscillator with a 25pc tap.., The situstion is fu-ther complicated
by the faect that the frequency limit of a 4ransistor also depends on its collector
current and voltage. Frequency goes up &s collector voltage goes up, but passes through
a8 minimum as collector current is raised from zero....

sIgoigd Wod MUVANILINvY

=== In Gene s 1f you wish to ¥now the characteristics of transistors or other compon-
ents, it is far more useful to test them on the workbench, than to spend a lot of
trouble to ascertain the characteristic numbers. Most of the transistors on the boards
are in the 2N1300 series, but that mon't tell you much. For one thing, you don't know
to which of the series a given transistor belongs, and for another the variation in
characteristics of transictors within a given type rating can be greater than the
variation between types! Those typs numbers (2N..., OC...) are guides to approximate
characteristics only, and unless your circu 't is quite uncritical, it is always wise

to test each transistor as relevant. Indeed, if you do not know its polarity before-
hand, you must test it for NPHK%MP Qr dﬁ_'u onsequences may result; very simple:
Apply voltage through a large res étcffﬁbeihﬁ@n collector and base. If it is NPN, more
current will lliow when collector is negative with respect to base, vice versa for
PNP, Evan’characteristics curves may be obtained by the use of potentiometer and
meters, and these will enable you to c..ipute load lines, linearity, optimum operating
points, etc. TFor serigus experimenters we ie.ommend to you the 'Grandma' articles in
the EEB, and follow tih2 basic artieles puw’-nhed in Radio Constructor, and elsewhere.

¥We have received requests for information about Computer Design and circuitry.
This is altogether outside of our field of competence. Information on this subject
can be found in technical libraries, and in leading bookshops. A surprisingly large
nurber of technical reference works contain chapters on computer principles and design.
In addition, the magazine, Electronics Australia has initiated a series on the subject,
beginning with the June 1966 iesue. A general Reference List for computers appeared
in the Equipment Exchange Bulletin for July 1966.

We wish to extend grateful acknoledgement for assistance and information
furnished by the following parties, and othars.

E. Foster R. Maddever R. Reynolds PLEASE NOTE: A new and ampli-
R. Gunther L. ghabarg T. Vieritz fied article on characteristics
E. Eershaw H. Pfeifer G. Petherick of Circuit Board components is A

in preparation, for the EEB, 40°
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Editorial. July's issue was No. 7, of course. Please change that as appropriate
at the top of p. 65 of last month's issue. Just be glad that we didn't make it
No. 8, and forget No. 7 entirely. Since, for obvious reasons, I am starting to
type this on the day that the July issues wmere posted off, we'll have to wait an-
other month to comment on the matter of replies to 'slicking up' the EEB, though
we have done some further discussion of the matter in the Review published this
month., '

It is frustrating to receive letters from experimeunters who boast that they
are constructing the most beautiful possible transmitters or receivers out of
transistors, but who become very cautious when asked to send us details of the
finished product. We have g good backlog of articles now, so no problem there,
but we do certainly need variety, and this subject needs particular attention in
the pages of the EEB. I ‘happen to be interested in power supplies and SCRs, but
surely you get tired of those subjects? Those of you who are playing about with
transistorised ham gear, have pity on the poor readers who have to plough through
wordy pages of RLG, and give us some diversity?

Along these lines, I note that the state of the art has progressed so rapidly
now, that we are nearly at the point with transistors that we have been with valves:
to use a given transistor because it has the right power rating or linearity,
rather than frequency response. In the lab where I work, they are already using a
general purpose transistor for everything, because it has high gain, high voltage
rating, and works up to unbelievable frequencies-- ard is cheap. Consider

e ,—,——
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Editorial (continued).
the Fairchild SE3030. It is rated at 15W/150V/10Amps, with Fp of 100 megacycles !
And for a price less than 7 dollars including tax. This means that this one trans-
istor could be used without prejudice in HT d.c. power supplies, autcmotive trans-
istorised ignitions, or a.f. or r.f. power amplifiers out to several megacycles !
Even with a 100mc/s rating, however, this is the frequency at which common -cmitter
current gain falls to unity, and its ncminally usable frequency is lower {as will
be discussed in detail in a forthcoming EIB article)‘ Ve hear from the grapevine
that snother large Australian manufacturer is going to offer a line of silicon
planar transistors at most reasonable prices, and we rejoice. And here by ‘we,' I
do mean we. Competition is good for everyone, and I hope only that the practice of
advertising prices will &lso become widespread. I don't know abcut you. but when I
sse a glowing advertisement giving everything except prices, my impression is that if
one has to ask the price, one probably can't afford it. '

Transistors seem to get better and better, and cheaper and cheaper, hooray.
But, tc return to the SEZ030, if it is contemplated to obtain appreciable power gain
above 10mc/é or so, it would seem advisable to use the common-base rather than
coumon-emitter configuration, since the gain with CB is down only a few db at the
frequency at which the CE gain is unity. How about someone veritying this hypo-
thesis? And giving us a little description of results? --RLG

Anyone want to buy a duplicating machine-- cheap?? SR

: P O SN SRS R
Tetters to the Editor.

1) In the May 1966 issue of "Equipment Exchange Bulletin you published a letter to
the Editor on page 42 from Kallam, Victoria, relating to a commercially produced
antenns vwhich is sold under the trade mark “WOYSTICE'. In view of the contents of
this letter to the Bditor and as the principal Patewt Attorney acting for the inventor
of the antenna, the subject matter of the above-mentioned letter to the Editor, I would
like to notify you and your readers that this antenna is the subject of a Patent
Application in Austrdia and the subject of granted Patents and Patent Applications

in other countries throughout the world. Also, "JOYSTICK® (and incidentally "JOY-
MATCH"Y) is a registered Australian Trade Mark and as such I would ask you kindly o
appreciate that it is used in the said letter to the Editor in an incorrect manneis

in the letter the trade mark is used incorrectly as a noun and a2lone as the rame or
description of the goods in question.

I tully apprecizte thet you vere most likely unaware of the above facts when
publishing this letter to the Bditor. Nevertheless, it would be greatly appreciated
if, in the next possible issue of "Bquirnernt Exchange Bulletin', you would be sc¢ kind
as to pubiish the folilowings

" Tn connection with the ietter to the BEditor from Kallam, Victoria, appaaring on

page 42 of our issue of May 1966, the Editor would like to draw to the altention
of readers that the antennz described in Xallam's Jetter is the subject matter of
a Patent Application in Australia and of granted Patents or Patent Apnlications in
other countries throughout the. world. Furthermore, "JOYSTICK™ is a registered
Australian Trade Mark and as such should not be used as a noun nor glong as the
name or description of this antenna, which such use in our May 1966 issue 1is
regretted.®
Kindly acknowledge saefe receipt of this letter and send me a copy of "Bquipment Ex-~
change Bulietin® in which the above noties shall appear.
— P.¥, Joennison
Chartered Patent Agent
_ - Lausanne, Swuitwerland
((In view of the above letter, we herewith reprint both the item from p.
Pebruary 1966 issue, and the letter from p. 42 of the lay issuc of the i
reproduced the p. 17 item exactly as it vas received, including the spel
including the work "OVSTICEY used as nouu and along.  —- Gditor))

17 of the
. We have

.
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Letters (continued),

la) PARTRIDGE SPILLS THE BEANS !

How can a 7'6" long device outperform a conventional antenna many times its size?
A fair question - EERE IS THE ANSWER | .

Whereas the conventional antenna is fundamentally resonant to a given frequency,and
resists efforts to make it radiate on another channel, the JOYSTICK is INHERAHTﬁY
NON-RESONANT, HAS A SUBSTANTIALLY FLAT RESPONSE CURVE OVER THE ENTIRE H.F. SPEC-
TRUM, AND PRODUCES A HIGH " Q " RESONANCE ON ANY GIVEN FREQUENCY ! This means a
perfect match at the Pi tank, resulting in ALL the "soup' going "up the spout™ on
'th§ fundamental frequency and NO WASTAGE VIA T.V.I. CREATING HARMONICS.

1b

In response to your engiry about the Joystick (see P. 17, Feb. 1966 EEB), I did
some tests on one borrowed from a friend, so it could not be torn apart. Tests
indicated a Q of 110 when tuned by a 100pf capacitor at a frequency of 2.4mc/s. 2
at the input was 27 ohms. Inductance 50uh. X-Ray indicated a close wou coil.
The coil is approximately 180 turns of No. 14 B and S enamel wire on a 3/4" dowel
calculated L= 45uh). For those wishing to construct one ( oodness knows why) at a
considerable saving in cost, take 21-1/2" of 3/4" dowel and drill a 5/32" hole, 3"
from each end; start winding 3/4" from the hole and you should end up about 3/4" from
the other hole. At the top (feed) end use 44" of 3/4" aluminium tube, feed at the
end remote Bicm the cpil, use 32" of the same tubing (copper if you want the d?;ux
version). ill a 5/%2” hole 1/2" from the coil end of each tube, and use a 5/32"

screw to attach to dowel, and to connect wire. Remember the tighter you make the
screws the more you squeeze the tube end and the more she wobbles.

The transmitter loading unit consists of a 385pf varisble with the tx (50 ohms)
fed to the rotor, and the fixed rlates going to the coil of 1-1/4" diameter, and
approximately 21 B and S tapped at (from capacitor end) 4, 7, 11, 21, 31, 46, 58,
82, 86, 98, 117, 140 turns with a total of 177 turns. Tap the aerial feeder onto

the coil, shorting out the unused section (%Ed. Notes that must do wonders for Qi)k
Feeder must be at least 7 feet long and preferably 70 feet, so why use Joystiek?

I have used a similar system of loaded whip on top of a 60 foot mast, and it
does help shift the current node up in the air a bit on low frequencies (eg 2-3
mc/ﬁ), but I cannot see what is to be gained on the higher frequencies.

Most of the advertisements for the Joystick are based on testimonials, and in-
deed some penp% may be getting good results, better, day, than a short unloaded
piece of wire ?cr a poorly ma%cged resonant aerial-- Ed.) y but I know of some who
are not. The testimonials on mobile operation are certainly no recommendation, as
amateurs are allowed much higher power than fire brigade people, and as we get as
good if not better results with centre loaded whips as far as range is concerned.

As for construction, I always look at this from the point of view of how it would
stand up on fire brigade use, and the Joystick certainly would not, with the
present construction which may be alright in a sheltered attic but which is
appalling for mobile applications.

The one qualification by the manufacturer seems to be that poor results can
likel{ be attributed to power being drained from the Joystick by nearby resonant
aerials. Their solution is to remove the other aerials. From a practical stand
point, this seems a rather unlikely procedure. -~ Kallam,Victoria

((In view of the above, we recommend that you do not use the word 'Joystick' as a
noun nor alone as the name or description of this antenna, and that you do not
manufacture that item for resale at any price.-- Editor))

2) Regarding your "Joystuck' piece, I say nothing excefm to point out that 150w
from an 813 to a Joystick on a 40-1% pole reached from Invercargill to Great
Britain on 80M. My own Joystick has pulled them in from Broken Hill to the west,
Campbell Isknd to the south, and Panotonga to the north. Whether or not one
believes the... material in the advertisements... the thing does work.

Personally, on transmitting I don't pretend to believe that it can match even
a long wire end fed, but it certanly pulls tlem in on receive. Heard a couple of
DA4's and a PY the other night, and had I been on SSB I reckon I could have got 'em.

-— G, Petherick, Auckland, N.Z.

((I once worked W1 from W6 on 75M using two lusty 6L6G's running warm on AM, and
a piece of wire dangling about the garage. Sigs improved somewhat with dipole--RLG))

R
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Litters (continued).

3) SCR Proximity Relay has now been built—- it only remains to get it working. An
article should follow, followed by a 'Variable Rate Flasher,' a thrilling article on

individualisin§byour Cara.. do ¥ou try to make
Bﬁgzles so difficult? Draw it like %this fﬁe _'_{EDUT

fer to hll! ?
y P. 63, June 1966), and syeryone can see at a

lance what it is and’why it is like that, expecial- L

Yy radio control fans, who will find it a relatively

common circuit..,. Tested some Circuit Board trans- y g i

istors, found B (not h from 20-140, mostly 50- O -
100, except for one saggwhere between 500 and 1000, i
Yes | I measured it four times using different current ranges... = -

-~ D. Brown, Gosford, N.S.W.

((Maybe I have glanced at it too long, but it seems like an excsssively complicated
way of providing common-emitter function.' But bf course that is due to the dif-
ferentially symmetrical flat pulses it has to regulate... As for that transistor with
8 gain between 500 and 1000, we'll store that one with the C.B. transistor one chap
insisted was oscillating happily at 450mc/s. Pardon me for akeptic% my, but it sounds
like you people are suffering fran a low decimal point diet. —- RLG 3
4) A Contributor to your maﬁazine has mentioned that he had blown a D.DESHf/hDDV ca-
pacitor across the mains. have been using a D.lugéh _
some 6 months in our radiogram, and it has not yet shown any signs of distress.

-- J. Greig, Brisbane, Qld.

((Yes a condenser across the mains may work indefinitely, or it may not. Several
people have experienced failures. There is no magici if the dielectric will stand a
surge, it will stand it, but if there are weak spots, it won't, and this doesn't
necessarily seem to be related always closely with 'working' voltage rating. The only
question is whether you are prepared to take the risk. The small additional cost of
nominal condenser voltage rating would seem worth the reliability, vs the risk of
blowing up diodes or whatever might be pulse sensitive in the overloaded cireuit.--RLG))

§) In regard to the problem of voltage rating of transient suppression cagacitora,
rather thayp fiddle around on the seco dary winding, it is now my practice To use a
'Simplex' (Ducon) disc ceramic D.Dluf?Bkv capacitor across the primary. This is
cheap (about 1/-) and seems very effective.... T note that one of your advertisers
is in the trani-winding business. Transformers must cost a lot more in Ausgie, if
those prices are 'bargains.' Ve have a very efficient and obliging trani-winding
industry over here, with very reascnable charges.

== G. Petherick, Auckland, N.Z.

((An, to be in N. Zeeland when the Bird is on the Wing,
Where the Trani-winding business makes the Customers sing,
Where the price of labour gives Industrialists Glee
And where the good old Trade Balance is a Sight to See ! ))

6) On p. 29 of March EEB, reference is made to the destruction of capacitors by
transients. At one time I operated some transistorised equipment from a 26v d.c.
power supply having an extremely low internal impedance and shunted by approx 6000t
of filter capacitors. The equipment required l2v d.c. which was obtained
from the 26v suppl bg a zener diode drofging about 8v in series, and an electronic
re%ulatar across whicn the remainder of the excess voltage was dropped. The regu-
lator output was also shunted with about 6000uf. Whilst connecting a C.R.0. probe to
one part of the equipment I accidentally shorted the 12v sup l{ line to earth, causing
a rapid diacharge of the filter capacitors and a slightly mu%i ated probe. However
here were no signs of serious damage, and the equipment was left operating. About a
minute later there was a loud noise, and further investigation revealed that one
electrolytic capacitor across the 12v supply had exploded. Vhen there were a large
number of capacitors shunted across the sugpl y it seems hard to explain why one should
fail in a position remote from the place o t%e short circuit... In checkin% the E:r
Supply I found that the 10w series zener diode had also been destroyed and that t
0C26 in the regulator had withstood the overload. The explanation for the exploding
capacitor seems to lie in the fact that modern capacitors, although small physically,
have a certain internal resistance, and any sudden change in the voltage applied
would produce a current surge, resulting in considerable heating. If this produced an
internal short circuit, even more heat would result, resulting in change in the
chemical composition of the electrolytic, leading to vapourisation, etc... Thus, in
your caﬂa,uferhaps destruction was caused by a current sur%a, and not by destruction
of the ins atlon by an excessive voltage... When the near y motor turned off, its
inductive transient would not reach the capacitor, as the motor switch would be OpP€N...
. == H. Pfeifer, E. Malvern, Vic,

e ——_——

400V polyester across the mains for
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AUTOMATT.C. TOOR OPEVE!
by Clive Witeckell
A project which combines electronics with a
construction should, according to statistics,
amongst electronics enthusiasts. This article

this great appeal since it combines these two

small amount of mechanical
have the greatest appeal
should, therefore,obtain
aspects.

The model presented in this article is described as a demonstration
model suitable for science displays etc. however it can easily be
adapted to operate more practical units such as door locks,advertiming
displays, opening venetion blinds and for model counirol use as lap
counters.

OPERATION

Asmall pre-focused lamp shines on 2 pnotocell so that when the beam
is broken the photocell and two transistor amplifier will operate to
energise 2 relay.The relay then switches on the warning device whether
it be a buzzer, bell, high pitched siren or electric motor. In our
modsl the light beam passes through the door, which is made of plastic
(clear PVC), so that any persom or object approaching the door from
either side will interupt the beam and operate the relay. ke relay is
connected to a small motor whiech in turn operates the door via a
simple mechanical linkage. The bear is kept broken while the person
passes through the dcorway and is remade when tue person is quite
clear. An alternative method of keeping the door open is to provide
a time delay - this will be discussed in another article.

CIRCUIT OPZSATION
During normal conditions the sliding arr of the potentiometer is
near the photocell.

> Tk ?h 217 0C 74, 2u 217
ey -~ s
2 s
> Q1. L7
< 10k 500 ~ i 3V
ohms '-"'|" A,:I_} A 1 hz:{:n‘t-re
; v ap
- : =
> 4.7k 470 ohmo i+
b ———-ﬁl"'l,:‘lu'. A - :
L c! _ |
5 |
10K £ B E
pot. g L
4 B i 73W
With the 11ght shlnlng on the photocell its r551stanca is low

(about 300 ohm)so the base of the first transistor is effectively
connected +* the negative which causes the transistor to conduct fully.
In this condition the transistor is said to be "saturated".When the
light is broken ths: photocell seess darker surroundings and its
resistance increases to 100k or so: which is almost the same as:-an open
circuit.
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The base is now effectively connected to the positive side of the battery
(via the 10k potentiometer) and this causes the transistor to "cut-off" or
cease conduction. Thus we see that as the resistane of the cell varies the
base is being taken from the negative terminal of th¢ battery to the positive
torminal. Now the action of the transistor is such that the current flowing
through the collector to emitter circuit depends upon the position of the
base. When the base is connected to the negitive maximum current will flow
through the collector-emitter circuit. As the base is brought down to the
positive side of the battcry the collector current diminishes until finally
no currcnt flows wher the basc is connected to the positive. Then the trans-
istor is cutoff.

If we now look at the second transistor we sce that its base is made to
shift from negative to positive but, now the varying resistance causing this
shift is the internal resistance between the collector and emitter leads of
the first transistor. When the base of the second transistor is taken to
the negative it is bottomed and thus the relay in the collector circuit is
energised. To bottom the second transistor the first transistor must be
held in cutoff, and vice versa.

The 470 ohm resistors function is to keep thc base of ths second trans-
istor slightly distant from tho positive terminal of the battery. TheiOk
resistor is a current limiting unit so that the maximum current flowing
through the first transistor is 1ma. If the scecond transistor is of the
type AC 128, AS128, AT1128, the max. current through thc collector-emittor
leads is 1 amp. To enablc the transistor to conduct this current the 10k
resistor will have to be lowered to between 1.2k- 2.2k. with this modific-
ation it will be possiblc to lcave out the relay, howcver the heavy current
required to encrgise¢ the moter as a rotary solenoid (i.c. rotate the arm-
ature 90° and kecp it there) will be over 1 amp so that a droppsr resistor
of 10-4T7ohm will b¢ necessary under these near maximum conditions. Even
then the transistor will get quite hot in a relatively short space of time
so that the unit will have to be switched off periodically to =llow the
transistor to cool. Obviously an c¢fficient hezt sink wil be necessary to
prevent outright destruction of the transistor.

ELIMINATING THE RELAY

Elimination of the relay is not recommended for any long term display
since opsration becomes somewhat unrsliable when the output transistor
becomes hot. With the rel-¥ in placs the whole unit is most reliable and
ideal for installation around the nhome. When omitting the relay it is not
Possible to directly couple a bell or buzzer in place of the motor due to
the high induced voltages gencrated by the magnetic coil. This means that
if the circuit is required to operate a bell the relay must be included.

PRINTED CIRCUIT BOARD

The use of a small printed circuit board in this project makes assem-
bly work very easy. For those who are unfamiliar with printed circuit board
we can describe it as being a .sheet of insulation (such as bakelite, plastic
or paxolin) about %" thick with thin copper strips on the underside. A
number of holes are drilled in the sheet so that the leads of the components
can be inserted through and soldered to ths copper. Our printed board is =
Universal Board meaning that it is designed for a number of different
circuits. For this particular project it is necessary to make gix cuts in
the copper strips.
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These cuts ur breaks are made with a razor blade. Two parallel cuts are
made at each required position and the small piece between ths cuts is care~
fully removed by laying a razor blade flat on the board and with a sawing-

cutting motion, the piece of copper is lifted. The other five pieces ars
removed in the same way.

6 2 .4 3 2 1

— ———————— -

O C" OHO '..) |('_) | 4

Tl “T' ;
¢ cllo ¢ ¢ 1 centre lug of pot.
fc;coo@oin

CHOICE OF TRANSISTORS

Almost any small audio transistors can be used. The following list of
types are suitable: OC 71, OC 72, OC 74, OC 77, 2N 301, 2N 185, 2N217,
2N 217(s). It is advisable to use a fairly high current handling
transistor for Tr2 when direct coupling ths motor to the circuit. Thess
are: AC 128, AS 128, and AT 128; other-wiss a pair of medium power trans-
istors is quite sufficient.

IDENTIFYING THE COL'PONENTS

The leads of the two transistors ars identified with coloured slseves
so that they can be correctly positioned on the board.
The preferred colour coding is as follows:
Collector lead - yellow
Base lead - green
Emitter lead - red

o A1
All sleeves are I 1long.

CONSTRUCTION

Refer to the diagram for the position of each component.
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Carefully mount each component, soldering the parts in an orderly manner
along with the leads of any ajoining compcpnants. Position the potentiometer
and solder its three leads as shown. Connect hookup wire to the board for
the relay or motor (as the case may be) and photocell. Remember that a 1.2-
2.2k resistor takes the place of the {10k resistor when connecting the motor
directly to the circuit- it may also be necessary to add a resistor (10—47
ohm) in one motor lead to reduce the motor current. This resistor shouldlbe
added when the model is finished. If the door opens quickly the motor is
receiving ample current however the output transistor may not be able to
withstand this current as shown by it heating up excessively. To reduce
this add a resistor (between 10-47ohm) and compromise beiween lack of motor
torque and over-heating.

DOOR FRAME

The door is made from & piece of rigid PVC (clear) and is made to swing
in a post-and-lintel frame by gluing or melting a nail at the #op and bottom

as shown: n
e s
i ' \
DOOR leﬁer
\ DOOR |
3 T AR o iy g
ivot ’ ' o
£ *\-45
motor shaft
s R \1
I Stop

These nails then pivot in the balsa wood frame. A small piece of stiff
wire is now fixed to the door and bent to form a lever.
The lever connecting the motor shaft to the lever on the door is a short
piece of balsa wood pushed on the motor shzft so that when the motor is
mounted it moves the door lever through 90 +to operate the door. A small
spring {a rubber band will do) is positioned so that it closes the door
when the motor is switched off. A stop is required in the position shown
to 1limit angular movement of the armature.

.All that is left to do is carry out the battery wiring to the pot.
syltch and to the globe, relay and motor. The diagram en the next page
will help clerify the position for the major components.

i< 1= ;
| =3 Q) elobe
S GerppnEr wla
) Bl rrogceallh s miesdaic B . { f’?\i._ !+ --‘F_.._
. 1'3 e _.L_
coil Y coil LB motor T/ 3v \
S \
G g 1 v switch on pot.

\
\ 4

!

o
T

o m mm— —

Once the demonstration model is accepted as working correctly the
electronic circuitry can be repositioned in & model railway set for
operating street lighting etc. or positioned in the home as a secret door
door lock where a mirror might be required to beam light down a hole
to the photocell -~ any amount of ideas are possible and so we wil leave
it here for you to design your own ngvel application.

We hope you have found this project worthwhile and instructive.
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clear door
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COMPLETED LAYQUT

PARTS LIST: PRICE LIST

)1 transistor med. power 1.10

(

g )1 transistor med power 1.10

S OR

(  )power transistor 1.25

E gngE;OETaZ;;“;$§tGh ::gé Additional itemg such as

¢ Yenob 0.30 na%ls, globeT wire, glue
; and solder will be found

( )4T700hm resistor 0.09 :

( Yi.7e vesiston 0.09 in your own oddment box.

( )1Uk resistor 0.09

( gprinted circuit board 0.35

( )tubing 0.05

( )photocell . 1.10

( )valsa wood 4 8q. 12 long 0.10

( plastic for door 0.15

( )relay (500 ohm coil) 2.10

% Jmotor 0.60

( )hook-up wire O 10

Jplastic mount for board 0.15

All these parts are available from:
CLIVE WITCHELL INDIJSTRIES
2-6 ETHEL ST.,
MOORABBIN
VICTORIA
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" TRANSISTOR KITS" —- A Review -- by R. S. Maddever and R. L. Gunther

Readers of the EEB Advertisements will be familiar with the magazine 'Transistor
Kits' and the merchandise available from Clive Witchell Industries. Recently some
of these magazines were submitted to the EEB, and we here present an evaluation of
them, because we believe that they represent something more important than a striectly
commercial endeavour.

'Transistor Kits' is a neat lithographed magazine, of 10-20 pages per issue,
which has been published since November 1965, and which appears approximately monthly.
It appears to be a formalisation of the experimental activities conducted by the
Witchell group previously. '

The idea of 'Transistor Kits' is to introduce various tested circuits which are
backed up by the supoly of all parts necessary at reasonable prices. Since parts
are standard, though miniature, they need not be obtained from the magazine people.
Indeed, the authors go to some trouble to list alternative transistors, etc, and
suggest that the spare parts box may contain many, if not all of the parts for at
least the simpler projects. Standard lined, or special printed circuit boards are
available, and a specimen supplied was of good quality.

The publishers put it well Wy stating that''this magazine is issued to help you
to learn electronics and have fun at the same time, and the parts are there to save
you the time and trouble of collecting them for yourself.! Certainly the cost of
the parts is no greater than obtainable from sources available to the average ex-
perimenter, and in some instances is lower for the total cost of parts in a kit than
if bought separately.

The thing, however, which sets this interesting enterprise apart from a simple
kit-supply activity, is the considerable care with which information is presented.
The magazine is well printed, and contains carefully drawn wiring layouts as well as
theoretical circuits. The step by step instructions are clear. In the earlier
articles at least, they went into such detail as "cut 3/4 inch of yellow sleeving' and
gave the colour coding of each resistance used. Diagnostic suggestions are often
included, such as the steps to take if the amplifier makes certain noises. A reason-
able attempt is made to explain how the circuits work, and how to alter components in
order to modify performance. Further help can be obtained through a 'Readers Query'page.

It should not be inferred that all of the projects are of a very elementary
nature, even though the magazine is aimed primarily at the beginner; some of the
projects are sophisticated, and interesting. s3ach of them is, however, so carefully
treated that experimenters at all levels ought to have no difficulty building the
circuits, from kits or spare parts. It would, indeed, be rather nice to build some-
thing which worked the first time on turn-on ! Projects so far covered have been:

Variable Flashing Beacon (flip flop) Light Activated Automatic Venetian Blinds
Ohm's Law Nomograph Simple Crystal Set and Amplifier

Light Activated Flashing Beacon Personal Superhet-6 (continued)

Personal Superhet-6 Light Activated AVB Opener (continuad).

The Editors state that other Ssubjects to be covered will include fish lures,
pulse counters, photographic timers, proximity relays, various radio projects (in-
cluding eventually, transmitters), various audio projects, tape recorder accessories,
hi-fi amplifiers, etc. The Door Opener article in this month's EEB is an illustra-
tion of the kind of material that comes from C. Witchell's fertile workshops, but of
course his proper kit treatment is even better. In this month's EEB article, by the
way, the text is not an excuse for the price list at the end; we included the latter
for the sake of continuity, but you can assume that it is included in the Advertising

R
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' Transistor Kits'-- Review (continued)

section.

A relatively unusual feature of the magazine is the inclusion of projects of an
electromechanical nature, such as the automatic venetian blind system, etc. So
often a person with a mechanical point of view does not try electri ml projects, and
vice versa, There is value in combining the two. In this case, the parts avail-
able from the 'Transistor Kits' group include even the motor and gears for pro-
Jects. This covld be a real helz o the country enthusiast who could have difficul
ty obtaining them locally, then haviig to write 4o ono or more city suppliers and
meet interminable delays. This is no icke; #e have experienced it (partieularly
in isolated Tasmania-- which is still nart of Ausurtlia, olher evidence to the
contrary notwithstanding! )

If we could make a suggestion, it might be valuable for them to provide at the
end of each booklet, or perhaps as a separate leaflet, brief soldering hints, and a
colour code for resistances, capacitances, and a few hints on other things. Rather
in the same vay that Heathkit do it, on the inside of the back cover of most of
their Circuit Manuals. .

In sum, this seems to be an interesting attempt to combine careful and imagina-
tive experimental procedure vwith practical and economically feasible construetion
practice. The combination of magazine and kit availability should do much to en-
courage those who wish to build things of real use, despite only a moderate know-
ledge of electronics, or who might give up the idea of building some things be-
cause of difficulty in obtaining specified parts.

2800880800800 6000000000090 S e

The appearance of 'Transistor Kits' prompts us to some thinking on the matter
of small publications in general. In spite of the criticisms one hears of the
national magazines, we think that Electronics Australia, Amateur Radio, and Break-
In are doing a commendable Job of covering the electronics field in this part of
the world. In addition we believe that the apparent attempt of Electronics Aust,
to become kind-of a 'Scientific Australian' magazine cum electronics is not at all
unworthy. It makes fascinating reading on a broad variety of subjects, which should
be read by those of us who tend to become overspecialised in electronics. For
those who maintain that Electronics Aust. lacks variety and experimental interest,
Just look through, for example, the June 1966 issue (which happens to be at hand as
this is being written), and count up the wide variety of subjects of interest to

experimenters, from computers to test instruments and book reviews.

Therefore, when small publications like EEB and Transistor Kits arise, they
are not filling a need 'vacated' by the large magazines, but are supplementing it.
There is plenty of room for experimenter publications, and the only limitation on
the part of readers might be time to read, and money to afford so many subscrip-
tions. The matter of time and money must be solved by each individual, but generally
in a manner consistent with his best interests... The one thing he must realise
is that there is an enormous amount of work and expense involved in publishing even
the most modest of magazines, and that the 60c per year for EEB or $2.90 per year
for Transistor Kits is not set at a level to enrich the publishers.

Since it would undoubtedly be interesting to read both the EEB and TK, we
would recommend that you consider Sseriously subscribing to both! Each of these
publications brings something different to experimenters. The EEB provides & forum
where people can bring ideas forward, to describe even small and casual things they
have found interesting. TK on the other hand, is an eminently practical publication,

R
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'TK' -- Review (continued)

and in this respect fills a gap in the EEB formst. Indeed, it would be difficult to
imagine one casual magazine would could readily combine both points of view without
having considerable resources and a full-time staff.

It would be worthwhile to encourage our readers to subseribe to both magazines,
by offering a reduced rate for joint subscriptions, it how can we do that? The
subscription for each is at rock bottom minimum, and one can only offer cone2ssions
where there is margin to conceed. The alternative would appear to be simply an in-
formal association of the two publications, with each making routine efforts to in-
form the readers of the other. There is the possibility of combining mailing pro-
cedures of the two publications, but unfortunately postal and distributing costs are
the smallest part of the cost of the enterprises, and this would not save enough to
make a significant offer of subscription reduction. 'TK' has had the interesting
idea of offering a sub to EEB together with a special calculating facility, at a
price ($1.00) less than the combined separate costs of items, but that does not
solve the basic problem (though as it stands it sounds like a good idea)(details later).

Therefore, we shal&?gg%%%ﬁue to publish the EEB in its present format (see
Bditorial in the July issue), but we shal] include each month or two & small feature
describing the contents of the current issue of Transistor Kits. Your opinions
about this would be welcomed.

R R R R e g T T ure

ERROR: In the Semiannual Index, 1966, appearing on p. 67 of the duly issue, please
add the following item which was inadvertently omitteds p. 36 ILaser Dangers.

bbb bbbt bbb A b
A FEW MORE SEMICONDUCTOR REFERENCES
1) See Computer Reference List on P. 72, last month.

2) Information on Tetrode Transistors has appeared in old editions of the G.E. Tran-
sistor Manual, but not in new ones. This is a good illustration for the desirability
of keeping old editions of anything. New ones usually become slicker and terser,
with deletion of old but useful meterial.

3) Information on Electronic Ignition Systems has appeared in the Motorola Power
Iransistor Handbook, Ch. V. Treatment of this subject is rather terse, though the
general coverage of Power Transistors is quite good. RTVH carried a whole series of
articles on this subject last year, and both Radio-Electroniecs and Electronics-World
have featured various designs in numerous articles for several years-- not to
mention our own Transistorised Ignition in EEB, Vol. I. For those interested in this
subject, a few hours spent going through back issues of these publications (in a
public or personal library) could be rewarding.

Please let us know of anything interesting which could be of use to readers.
R b I A TR Y

GRANDMA'S TEST FOR SEMICONDUCTORS. Part IV (continued?)

Don't you think that this issue is already quite long enough? So, let's post-
pone this subject for yet one more month, and give it to you in one big piece
rather than fragmenting it in snippets. Watch for our gigantic (?) Grandma's Diodes
Issue,
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ADVERTISING, ETC. =

4c per word up to 20 words, lc each thereafter. Call sign or name free. Write clearly.
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FOR SALE. All parts to build, Mullard Type 'C' Tape Pre Amplifier $40. RTVH Feb.64
W.P. Grid Dip Oscillator with Modulator, $30. 0.S. B6AR Transistor Radio Control
Relay Receiver, €. WVrite to R. P. Singe, 29 East Crescent, Hurstville, N.S.W.,

T ——— i — T —— T ——— i —— ———"

NEW BATTERY-OPERATED 4-speed Philips Record Players. Type NG10l2, 6V operation,
improved crystal head. A real bargain at £4.10.0 for one or £9 for two. Or if you
have something useful in test gear, eg a simple L Bridge, a swap might be arranged.
Write Dept. A, c/- EEB, P.0. Box 177, Sandy Bay, Tasmanie.

—————————————————— S 100 0RMmE
CALIBRATED Power Chokes for sale. 5-7 Hys, 220mA, New, potted.A4-3/4" tall x 3"
X 3", Very nice. Each choke is calibrated within O.Bpc at lkc/é, OmA. Use them
as inductance standards, or as nice husky filter chokes. Are you discouraged by
having to use gigantic condensers? Add a choke. Just the thing for low hum HIFI
installations, transmitters, etc. 35.50 each, POST FREE. Write-- R. L. Gunther,
76 View St., Hobart, Tasmania.
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FROM Australian Electronicss

A reader/customer writes that he finds that lpc precision 2.21K resistors from
the Circuit Boards are very useful when pulverised and dissolved in absolute alcohol,
as a treatment for athlete's foot. But he also suggests that it would, indeed, be
better if we did give our diodes away, so obviously his opinion isn't worth much.

Have you thought of building a computer with those little silicon diodes? Or one

of those clever devices which charge condensers in parallel and discharge in

series? Or protect all of your meters? The latter is very simple. Simply put a

diode across the meter so that the diode is forward-biased (ie, current will cause

it to conduct). For better protection, add a resistor in series with the meter,

and parallel both with the diode. Choose resistor large enough, but not so large it

affects meter linearity at the high end..... Oh-= um, by the way, we have run out of

Circuit Boards for a little while. Shipments seem unaccountably to be delayed. Could

it just possibly have something to do with the recent Shipping Strike?7? Bah.

== Last month someone received one of our 'A3! transformers, and it had a slight buzz

when power was applied. So he sent it to us for repair. Ve put it into a vise,

\ tightened the frame slightly, and returned the transformer. Total cost to us = 80c
postage, because of course we refunded his postal cost. It served us right, no doubt,
but would it not be reasonable to use Common Sense in a matter of this sort?

™ == Telegrams have, with one exception, been a unequivocal catastrophe. Aside from the

"g fact that telegraphed enquiries often take more time (eg by leaving a phone number)
than a simple postal transaction, there seems to be something strange about the

- -

® mentality of some people who telegraph for urgent orders (with payment promised
o| subsequently). They appear to be in much more of a rush to get the merchandise than
=

to pay for it.. So now we ignore telegraphed orders unless they include cash-- and
then they get urgent attention only if including the usual 10pc urgent surcharge !

L

R
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Etc (continued).

Honi soit qui mal y soit. We also discourage orders except by post, because of some
nasty experiences, the most lovely of which was the chap who talked his way in, and
helped himself to the diode box when the OM was out. We note that an Adelaide firm
advertising in El. Aust. goes even farther with 'No S.A. sales.' Similar problems?

== The other day we got back one of our Questionaires which were sent out in Nov. 1964.
'"Rather belated' indeed. Oh well, one of the items he checked was interest in silicon
transistors at vhf. There are and will be plenty of those available cheaply now, new.
See this month's EEB Editorial. We note from this months 'Classified' in El, Aust. that
'M and R' Electronics are selling out all stock. Heh heh. Yup, us too.

T . . B . s e e e e e e e el e e — —— ———— —— — —
[ et ————ip e e e i el i)

—_— —n ——
—_—— —_—— —_——_——— — . T o o ot o o e . . e .

Urgent note to people who have ordered Vol. I's of EEB during the past few months: Don't
despair. It's such a ghastly job to collate and®glue them that we do it only a dozen at
& time, and generally put off the Day until absolutely necessary. But ah, it has come.
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Editorial. There's nothing like a good dose of humility to cure arrogance. ihen
B.J. wa. doing the stencils I was full of critical comments. VhenII had to do a
couple months issues myself, things Just didn't seem so important anymore ,though
it was nice to be able to make la~’, minute changes in text while typing.Still —
it wasr't worth it. Now we have bein ¢sluged with offers of typing assistance, and
our cup runneth yer. This month we erj;loy Mr. Cho, whose typing speed is quite
unbelievable. Next month we'll try another candidate. To those who applied, and
whom we don't use, don't despair, wie probably will eventually ! Many thanks.
There is certainly a temptation to compose directly onto the stencil,
thereby eliminating the need for a stencil typist, but I have tried this a
number of times, and the results are invariably poor. Somehow it turns out
differently, and mistakes made on a stencil are so permanent, particularly
if you clange your mind several paragraphs later.

I L S T o L o o o o o o o o o e o o o s s o o o ot e s . e e B B e S e e
T T T RIS IS ST B e e i s, S e ey e . e s s e S e o e B B e

I have an additional comment to make on the mtter of the voltage
rating of condensers across the Mains. The other evening I was testing some
paper condensers for leakage at maximum rated working voltage, and noted to
my dismay that some of them showed definite instability at that voltage.Could
this not be the simjlest explanation of the reason for failure of '600wV!
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Editorial (continued )

condensers on the 240V Mains? I also noted that this leakage was regenerative
and increased constantly once it started. The implications are obvious.It
would seem, therefore, that one practical alternative to us ing condensers in
series, would be to test a '600WV' condenser at 600V d.c., With a microammeter
and ¥rge resistor (to protect the meter) in series with it. If the reading
exceeds, say 1 A, or shows instability at any current reading, it could be
unwise to use that condenser on the mains for suppression of transient over-
voltages. If a constant smail leakage is obtained, be sure to increase supply
voltage to make up for the drop inthe series resistor (accc:rdng to Ohm's Law).

-- RLG
+ o+ +

Letters to the Editor

This section is becoming something of a problem. "e are receiv ing many fine

and interesting letters, some of them technical dissertations. But this
surfeit plus a considerable backlog of articles sim.ly will not fit comfortably
in a ten-page issue. You my have noticed that the past three issues(and

this ore ! )have been running to 12-14 pages, which means $3 to ¥6 an issue

more than income. lle shall probably have to charge, say 80 cents per year
beginning in Jamary (but pls don't renew now just to save money ! ):tﬂ solve
this problem. But not $1. It is at the §1 level that a bargain ceases to exist,
While 90-95c is merely a euphemism for 100c.In any event,until January,then

we shallhave to keep 'Letters' smaller than desired.

1).. I like the articles in the EEB -- the best mag on semiconductors I have
Com across. I lae been experimenting with transistor transistor transmitters,
but have found that the transistors huve to be good,to perform well....

-- J.Adams, VK3ARJ,VWangoom,Vic.

2) (Regarding) your proposal to 'gloss up' tle EEB-- I'm all for it... I
would gladly pay ay increase in the subscription whih this must necessitate.
And T do not think that the EEB need necessarily lose any of its amateur
flavour in the process. A glossier presentation ad perhaps additional
articles (three cheers!) need not imply & change in format.But any rate,
keep up the good work.The EEB isa very welcome addition to my monthly
reading list... I agree with P.Nesbit, VEZAPN (P.66 EEB,July 1966 )regarding
valves By dl means conc:ntrate on transis.orised equipment please, and
forget about valves. Valve equipment has tecn adequately dealt with in the
past, and still,in my opinion rece ives disporportionate emphasis in some
publimtions.... I lwe been..disappointed by .. 'Electronics Australia'
although they are at last starting to show some signs of improvement.

~- B.Grossmn,Mt.Yokine,W.A.
((Our 'Literature Review' this month shows that Electronics Australia is
doing very well indeed, as we have maintained, but nowwve can advance proof.
But don't disparage valve circuitry too much. Valves appear to be a lot
easier for the beginner at first » 8d it is hard enough for a beginner to
get a 'standard! circuit workimg without benefit of problems with critical
voltages and currents, temperature instabilit ies, and excessive non-
linearities associated with semiconductors Although we have not included
thm in our 'Review', Electronics has an ample number of basic receivers,
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Letters (continued)

transmitters, amplifiers, am instruments, and good for all tlet! How many times
has a beginner asked 'where can I fimd a good circuit for...?'Am there they are.
But I insist that Electronics has far more value for us than the number of
transi stors per page, and should be read by everyone .The mary fascinating
and useful discussions in 'Answer Man','Serviceman' and above all 'Forum'
are well worth digesting.And in their 'Technical Books ard Publications'
you can keep up with excellent descriptions of the best in current
electronics.

For a deferme of Electronics by the Editor,sce P.8l of the Aug.issue —-Ed.))

3)... I think, even at Oge Dollar per year, you will not be able to cover
costs of Lithographic production.Consider:250 subscribers x 31 = $250.Divide
by 12, to get $20.83 per issue .Impossible. May I make a suggestion?Raise the
subscription to Ope Dollar or $1.20 p.a. and buy yourselves an el ectric
duplicator... -- David James,Crows Nest,N.S.W.

((Have you ANY com, rehension of tle cost of those fancy electric duplicator things?
The cheapest simplest kind is above £250, and the stencils for it still cost 50c¢
or more, each. Why complicate life? Better to pay that to a typist. —-Ed.))

4) Regarding your Editorial in EEB for July, would ycu consider having a couple
of ppesin Amateur Radio each month? They are crying out for articles and have
all the printimg arrangements. Your articles are Just the thing to get the true
amateur experimenter moving, instead of playing with commercial gear.I do not
want to see the end of EEB,but did you read tre VK4 Division notes in the last
AR?...

((Not likely, too forml, printing deadlines too definite, too serious, Great
Responsibilities and €l that. Besides, it's hlrd to read that fine print.
Still.... what do you think, Tom?--Ed.))

5. My comment on the proposed change 17 Glossy Paper for the EEBs I like
the way it is, as well as the price. -- W.Mc Mahon, Bendigo, Vic.

6)... Regarding your question about improvements to EEB -- print more articles.
Who cares for gloss, as long as you can read it. Interest is the important
thing. Regarding tle August '66 edition, I would lile the idea of thle inclusion
of a feature describig contents-of the current Iransistor Kits. As to com-
bining the two publications, sure, nrovided the EEB doesn't become too formal
Tre informality of the whole affair ~ulrs it very interesting...

~ - K.Burlinson, Plympton, S.A.

((Reader Burlinson also included an inseresting literature review on electronic
ignition systems, which we shall publish later. He also had a few words about
Electronics with. which I di ree. This is discussed above. In addition, the
'constructi ogi’i%{l%}%% etts?iT :%%" no" I'%ETE%% ﬁﬁ% n %ﬂ TRwhdak vaske n3T%eA BRLR i lised
projects.' All thut stuff about 'Audio Topics' etc. can be very useful if you
will bother to read it through, if you are interested in audio (as I am).

As for TK, we'd lile a feature describing curremt contents, t00..v=-Ed.))

7) Keep up the good good, and keep EEB cheap and interesting. Gloss am
eXpense does not meke & informative mgazine. -- D.Long,lang Lang, Vic.

8) An acquaintame :rote recerly saying that he had written to tl EEB for
Back Issues and subscription, but that although the cheque has been paid in
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he has not heard from youor received any acknowledgement of his subscription. I
wWrote saying that you had possibly lost his address or something but on second
thoughts you were possibly waiting for the July issue to come out.

This B only a smll point, but I think an immediate reply strengthens contact
With subscribers, even if it costs a little more due to individual hardling and
increased mail costs. After all, I think I waited about 5 weeks before hearing
from you, then nearly 3 months went by before receiving the Bourd Volumeof EEB.

There is one other matter which may interest you. I have heard of a primter
who wants to start a new national magazine to compete with Electronics Australia.
He has aprintirl business, and would print 20,000 initially for free distribution.
Maybe this would be a good opportunity for you to get in on something good?It
would certainly seem to be a very good way to start expand ing.

~-C.Witchell,Moorabbin,Victoria,

(( Reply by Editor: Yes, OM, you are right. Oyr performance with respect to
promptness and schedules has been terrible. In this case,the offended party

had not heard about his subscription becau'se the July issue came out in August,
though the August issue came out about 10 day s Bter. But the Vol.I and Back Order
Situation is the worst of all. %e have been saving them up for a spare moment,but
it never arrives, and the delay has become embarrassing.Either we shall have to
speed up Back Issues, or send out an acknowledgemnt for each subscription and
Back Issue order received. The former depends on volunteer help,and the latter
costs money.Since it costs sli htly over Sc to turn out one EEB of 10 pages(and
more for more pages),it would seem logical that we push the help and selves.Will
do. Again, apologies to you all.

((As for the r2w competing magazine, the answer is an emphatic NO! We won't
have any part of it. As I explaimdcarefully onp.87 of the August EEB, there is
hardly any need for competing with the national megazines. Electronics presents
a glittering array of subjects, ad if individual authors want a more extensiw
outlet for their talents, they are free to senl articles to Amateur Radio or
Break-In. The latter publications treat semiconductor sub jots frequently and
are in constant need of authors so why tle new competition? What can it serve?
There are not all that many people in Australia, and the only motive I can see
for this sort of thing is s attempt to grab a share of the lucrative advertising
market.

((We are not imterested in expanding to fill a national merket. This is a
hobby -- remember?? A hectic hobby for us to prepare the magazire, and a lovely
hobby for you to write for and to it. Who recds more? -- RLG)).

R o Y

WAVESHAPING CIRCUIT™ -~ by K. Collins
((please add this item to the 'Contents' on page 91. We can't, because I'm typing
this just as David is finishing the printing
of page 91! Eqpt. Exch. Frenzy, this ig.))
G- oy Cowt
E.Ev/bOcycle T‘ l 9
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LITERATURE REVIEW

EQUIPMENT EXCHANGE BULLETIN

-- RLG

P.95

Faced with an ever mounting pile of periodical literature, I have hit on
a clever method to force meto keep up with it.I can list here the articles
which seem interesting to me . Although this will ten to minimise the mention
of RITY (but look through CQ ami 73 for frequent treatment of this),and of
well meaning reviews of commerciel equipmertt, and of elegant and terribly
clever transmitters and SSB configurations--still the more simpleminded
amongst you may find it useful.Lest you think this an injury,bear in mind
that the whole EEB approach is a simpleminded one,reflecting, I suppose,
my own confusion with this elegant :and complicated technélogical society...
Anyhow,let us know whether you think this feature is worth tle space,won't you?

The number of magagines which could be covered is vast,and obviously 1
don't pretend to cover all.If you happen to subscribe to a different journal,
you are welcome to send an analagous list regularly,and we can include--maybe.
It will help considerably if you read the features 'Technical Comment' and
'Technical Notebook' which appear regularly in Brealk-In(See July E‘I'_l_'l;,p.ﬁ'?),
because these will give you a very nice review of certain parts of the
experimenter literature, for the most part omitting CQ. On the other hand,
Amateur Radio frequently reprinmts interesting overseas articles or occasional
reviews, for the most part omitting ?3.Thus do events of pith and moment(and
som of the rivalries) wend their way to our humble shores.

Abbreviations are necessary,and although this tends to make the text rather
terse, I suggest that you go through and read it armyhow,and look up anything
thaet inmterests you particularly.Most abbreviations will be obvious --=Tx for
transmitting, RX for receiving, Tr for transistorised, Di for diodised, W for
Watt, M for metre, fb for very nice, dig for discussion, etc. Arrangement is
by magazine, but if you write to give your opinion about this, you might
mention whether you would prefer arrangement by subject insteadjthe latter
would be more compact, but less specifically informative....There seem to be
some issues missing,possibly under my messy desk, or maybe they didn't arrive
sime I have looked rather hard for them. All of tle following are 1966 issues.

AMATSUR RADIO (VK)

May. Tr.100mc xtl osc

June .Imprvd hang AVC

July.Di pwr spplies
(but see Sept.Letter)

Aug.Tr ham Rx,vy fb
6M Ant + fb TVI dis
Xtl lattice fltrs

Sept.Tr ham Rx,II
Tr Amp design,vy fb
15W 80/40M Tr Tx,but
see corrections,Oct.

BREAK-IN (ZL)

May. Tr. Keyer
Improved simple BFO
Varicap Di dis

June .Overtone Xtls
Interesting 20M Ant.

Hams, ITU and God.
Toaster éumm:f loadsl
GDO using sig gen,fd

BREAK-IN (cont.)

July.S5imple mobile ant
Simple TR switch relay
Nice Tr Tester!
432mc and 2M convertrs

cQ (W)

May. VOM,VTVM dis fb
Regulated dc conversn
Car noise suppressn
FET preamp for l44mc
Improved CW monitor,fb
June. Tr 23W transcvr!

Sylvia

Regulated dc conversn
July. 10-40M Beam Ant!
All about CROs

Tr af meter

Tr 2M rf amp

Tr af clipp
Rx sig/noise dis,fb.

il ELECTRONICS AUSTRALIAL

(not including many fine non-
experimenters articles each mo)
Jan.Model radio control(pt Tr)
Improving the Deltahet Rx,fb.
TRIAC Lamp Dimmer.Super SCRs!
Vy wide band beam antennas.
Valve type nomenclature.Good.
Feb. 4 channel af mixer,all Tr.
Nice VTVM
Af dis:lines and networks
UJT Code Practice Osc(could
also use PUJT here?)
March,Tr.12W HIFI af pwr amp
SCR Motor speed control,fb.
Subjective Reality, Ha Ha Ha.
Probes for the Feb VIVM
Interesting battery dis.
Several basic Tr ckt using -
printed Vercboard. Vy fbl

ipper for mod.

h—u free
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Literature Review (continued)
ELECTRONICS AUSTRALIA (contd)

March (continued)

Capacitance Measurements
FETs in af aps
Complementary hi Z Tr!
April. An important and
troubling article on the-
humanistic meaning of the-
Computer in society.
D.c. Transformer!
Protected univ.d.c.pwr,
regulated, Tr.fb.
Improved 2 x 5W af Tr amp
Electric Pendul Clock! fb
May. Editorial:Computers
Tr R-C Bridge. Very fb!
Std. Semiconductor symbols
Battery charger, Di. Tr Reflex BC Rx..
Fairchild Transistor char.. '! g;amophones == 418,
15-160M 10 noise convertr T—<'M pro am con? II
Saﬁ.ﬂhea Anodeon Tr Char.
June. Marry ur own Computer P
Computers, I.fb dis. fore o SR Ehotns
Simple regul pwr. Easy. Gnmputers? Y, Ib
Cycles vs Hertz\ll Silly Ir osc, big dis,vy fb.

Electronic flash, I
Tr, UJT 100kc Xtl osc : ’
Kits and Servicemen,heh. Spealers in parallel,hmm

Temp coeff of Crickets! Ni-Cd Battgry Charact.
Various interesting Tr- Tr + UJT simple af/rf osc
Reader Built Stuff, fb. Zener Di ckts, II. Fb.

PNPN Di dis
WM b "
PWM, Pro and Con,maybe PiM Pro and Con, III.

Gramophones, II.
IARU Conference,for hams

July Computers, II.Fb.
Valve Sig Tracer,not bad.
SSB pro and con,maybe.
Af distortion meter,Tr.fb.
Zener Di dis, I
Tr Af meter, fb
More about batteries,fb.
Modifying speakers for hifi
Aug. True 3D photos'!I have
seer'one,truly amazing,
Computers, II1I, fb.
Simple Tr VFO. Nice.
Science, ugh (p.79)
Electronics ‘Aust¥alia: a
deferce of poligy,p.8l
UJT explored
Tr VOX for Tape recrdrs!!

You ghould KNOW Better! ' -~ Staff

not always intentionally. If

sed i in. It will be printed anonymously -- of course!l

1) It was required to wire

course you do. The proper

Bn't it....? Fortumtely the set was not damaged, so
Teverse polarity damages a radio. Don't ask m why .

Sept. 1966,

9s2(w)

April. Radio Noise, dis.
Improved keying Monitor
Simple SSB £xciter, 40M
Hi pwr Tr Tx, 36W on 160M
An important article on-
ham bands ard ITU.R.I.P.

May. SWR Bridge, adjust Z.
Multiband Zepp ant.

Radio Noise,II, dis. fb.
June . How to use junk box!
Tr 100Kc Xt1l Std osc ete

Simple Tr keying ckt

Electronic Organ QRM!
Telephone QRM from SSB!
2M Tr. pocket Rx
Tr Rx Noise locator,heh.
Tr 432 mc preamplifier

July.5 Tr 6M Rx, fb.

AF filters for speech, fb
Digital ac voltmeter,fd
180W DSB Tx, interest.
FET a.f. sig gen.fb.
uwave osc dis
Wavameter/EWR Bridge
Tr 12V Regul pwr spply

OH, that's enough,l can't
stand any more of this,
and also the typist is
waiting impaiiently for
copy of this issue.More
next_month,alphebetically,

Wherein we present a series of vignettes describing the activities of
experienced technicians who lave dore their bit in contributing to humn frailty,
you have a contribution to this column, by all means

8 largish battery outside of a smll transistor radio,
to dlow extemked operation of same. The Operator carefully wired to the battery a
set of terminals from a discarded small 9V battery, and just to make certain he got
tle polarity right, he compared it with the stated polarity of a standard battery.
When the set was hooked to the extra terminals, nothing happened. Know why? Of
polarity for an outboard plug to be connected to the
original plug (for tle 9V battery) is the reverse of tie one in the =t.

Obvious,

it is not always true that

e EEE——
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GRANDMA'S TEST FOR SEMICONDUCTORS. -- by RLG
-- Part IV: Testing diodes.

It is considerably easier to test diodes than trarmsistors. In order
to understand what youare doing, however, it helps to read the basic
primiples of operationof diodes. This can be founl in nearly every elementary
text m semiconductors, e.g. tle ones by G.E., R.C.A., Mullard or Philips. A
particularly lucid treatment of the subject is founl in the Selected
Semiconductor CircuitsHandbook, edited by S. Schwartz.

REVERSE CHARACTERISTICS :

The PIV of a diode is tested in a manner similar to the BVcbo of a
transistor -~ increase reverssvoltage until reverse current becomes ap-
preciable. The mchinery inwolves ay simple power supply feeding a
potentiometer from which is taken voltage applied to the test diode through
a series current limiting resistor (A practical power supply for this will
be described mxt month, together withsome fine points of testing).The
series resi stor is mecessary to limit the mximum current to a reasambly
safe value for the diode. For ordnary small HT silicon diodes this value
could be -50pA, but might be as high as 500pA for 501’/0.'?5& ones, Or even
several milliamperes for 20-50Amp diodes. The actuwal maximum dendepends on
the shape of tle reverse characteristic, s on the forward current rating of

thetlode In Fig. 1 let us define point 'T' as the
-Id(w’l) '"Turnover Point', the reverse voltage at
200 which the reverse current starts to rise
. appreciably rapidly. You can estimate
this point quite well by watching the
j current meter at the same time as the
& voltmeter, while the voltage control
100 - is advancedy it helps to place the two
.; meters as close as possible to each other.
- / : If a curve of type 1 is obtained, it
1. won't muchmatter wshether you test the

= 1
20 :I’// !.j’ PIV at 10pA or SOpA, becauss voltage
0 e will be about the same. This is a Zener
characteristic, and is important; it
will be discussed in more detail in

Fig, 1
a forthcoming EEE article.

Curve 2 is the type of reverse voltage current curve usgsually found in
diodes, and although it rises less rapidly than Curve 1,1t is more susceptible
to desctructionat high reverse currents, as indicated by 'x'. When 'x' is
reached, the diode is likely to perish, because its holes suddenly f£ill up
with electrons, and a short circuit results. It is safe to test a diode as
long as you remain below 'x', and the safe level varies fromone diode to the
next. 50ua is generally safe, but as mentioned above, this depends on
severdl factors. If the curve stats to rise fairly rapidly at 10-30pA, it is =
wise to assume the Turnover Point in this region, and not to go higher.If
the Turnover Point appears to be higher than 50uA, it isprobably a type 3
curve. For a type 2 curve,the rated PIV can be assumed at about 80 per cent
of tle Turnover Point.
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A type 3 curve does not show a sharp increase of current at low curremnts,
but seems to wander up and up as voltage is increaséd. This curve is less
critical to transient overvoltage than are types 1 or 2, and tlerefore PIV
canbe rated for a higher reverse current. This curve i3 rarely found in HT diodes,
more frequently inLT ones particularly in surplus items. In general y too, at LT
8 higher leakage can be tolerated becaus higher forward currentsare uswally
involved. Atype 3 curve can be safe to as much as 300pA continuously if it rises
Slowly, and is still rising at about the same rate at 500pA. You might take the
PIV at 200uA, but the exact value will depend on how rapidly the curve rises.
This can be estimated by increasing the voltage control smoothly and evenly
while watching the meters. By running the'control back and forth you will get
8 good idea of the shape of the curve. It is, however, importamt initidly to
increase the voltage slowly, to make certain that you don't run off the end of
a type 1 or 2 curve.

If the current appears to rise essentially linearly with voltage, a type
4 isdindicated, inwhich tle PIV might be taken at a reveree current of 500u4, if it is
urer 200V, ard if the current is still risng slowly at 1.6 times this voltage. If
the .current starts to rise more rapidly above 500uA, rate the PIV at 300nA~reverse
current.

If a type 4 curve gives a reverse voltage above 200V at 500uA, and if the
current is still risng slowly at 1.6 times this voltage, rate the PIV at 400uA.
if, however, the current rises appreciably more rapidly above 400-500pA, rate the PIV
at 200pA current...

These considerations apply to diodes up to 1 Amp forward current rating.
For Brger diodes, higher reverse currents @y Ye involved. This discussion has
a8lso applied only to silicon diodes. Germamium diodes have a different
characteristic, and appreciably higher leakage. They will be discussed next
month. For dl diodes, the leakage current goes up as the diode gets hotter,
ad it gets hotter as the forward current through it inrease.Therefore you
cannot expect both maximum forward current rating and maximum PIV rating to apply
8t the same time. At least one of them must be decreased severalfold if the
other is maximum. See tle Mullard Refererce Manual of Transistor Circuits for
the derating curve. (P.106).

Instabilities must also be taken into account, If, at a given reverse
voltage the reverse current tends to Creep up rapidly, or to show marked
instability, reduce tke voltage until the characteristic im again stable,
and call this the PIV, even though you are well back on the curve.

It is worthwhile to experiment forthrightly with the voltage control
for several different types of diodes, to get the feel of the reverse
characteristic, even though you might destroy a few diodes in the process.
In the long run it can still save youproblems from unreliable surplus suppliers,
Oor money by using diodes at actual ratings If you test diode PIV yourself you
Will increase both the flexibility and reliability of your epplications,
particularly for surplus components. In any event, PIV is usually rated for
the most pessimistic value by manufacturers, and by testing them yourself
you canusually find higher values in any given lot. But remember tht the
valuesyou find by this method are ABSOLUTE MAXIMUM voltages, and therefore
require at least 50 per cent PIV safety factor in appli cation, plus a
transient suppressed a.c. source (e.g.a 0.0uF across transformer primar;.r)
Personeally I think it is better to rate diodes this way rather tha for

.
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Grandma'g Diodes (continued).

some 'working' voltage, because that voltage will depend on the application to
which you put it, unless the assumed safety factor is enormous.

For example the peak voltage on a diode in a half wave circuit with condenser
input filter is twice the peak voltage on a diode in a bridge having the same a.c.
secondary supply. 'Working' diode voltage for the half wave circuit will
obviously be twice that of the bridge giving the same output voltage.

Forward Characteristics,

a [l

The maximum forward current through a diode will depend strictly on the
amount of heat it produces through I°R loss. This heat must be conducted awnay
rapidly enough to keep the diode at temperature low enough to keep the semi-
conductor junction happy. The o0ld selenium 'Metal' rectifiers were rated at
much lower currents for a given size, than modern silicon diodes, because
voltage drop was higher for a given current (P = VI), and because the selenium
oxide could not stand temperatures as high as those of silicon. The silicon
Junction, however, definitely suffers at temperatures exceeding 150°C, and in
consideration of the difference in temperature between inside and outside of
the diode, it is generally wise to ensure that a silicon diode does not exceed
a case temperature of 100°C (boiling point of water!), Evidently, somewhat
more current can be passed if the case is kept cool by the use of a heat sink,
or & larger heat sink, but this is limited by the mate at which heat can be
transferred from inside to the environment ('thermal resistance'). Thus, a
'3 Amp' diode is essentially a 0.75Amp diode fitted with a screw to allow
connection to a heat sink; without any heat sink, the '3Amp' diode will be good
only for the lower value, or perhaps a little more (1 Amp) because of its
slightly learger area. But where a '3Amp' diode will function adequately with
6 8q. in of heat sink, you will not be able to extract appreciably more rating
L by increasing the sink to 10 sq. in, because of thermal resistance. If mica
washers are used, this resistance is even higher; the use of silicone grease
between all relevant surfaces reduces thermel resistance. In general, as a
good approximate rule of thumb, you can assume one square inch of heat sink
(having two sides) for every watt of power a diode (or transistor) has to
dissipatec, to result in a semiconductor case temperature 60°C above ambient
(viz., above room) temperature.

But, how many watts per ampere? The silicon junction usually drops a
reasonably constant voltage in the range 0.9V to 2.5V at rated current,
but usually about 1.2V. Since a Top Hat metal diode can dissipate about 1W
in air (with adequate ventilation), it is rated at 0.75A if this current Te-
sults in less than 1.4V across the diode. On the other hand, if the forward
voltage of a particluar diode rises as high as 2V at 0.5A, it cannot be rated
higher than 0.5A4 (i.e., 0.5A x 2V = 1W). A small black 'epoxy' diode can
dissipate somewhat less power, say 3/4W, so its rated forward voltage ought
not to exceed about 1.1V at 0.75A, or 1,5V at 0.5A. And so forth.... A '3A!
diode should not read more than 1,5V at 3Amps (but don't apply 3 Amps to the
diode more than 15 seconds at a time unlessit is firmly mounted on a heat
sink), and not more than 2.5V to & 2A diode. If a '3A' diode reads 2V, simply
rate it at 2A.

transistor
. The final test of the current rating of & diode or /  will be the heat
test. Pass a certain amount of curremt (not too much) through it, and
after a little while feel the case temperature. If the semiconductor is

h——— e
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Grandm's Diodes (continwed).

Yoo hot to touch, reduce current until you can touch it at least for a short
time, and call this the rated current. For very smdl diodes (eg. glass typea),
the surface of a toughened male imkx finger mey not be sufficiently sensitive,
use & little finger, or the back of ham, or palm as convenient. The lip is an
excellert heat-senser, but mus obviously be used only after test by finger.Wamm

to the lips is about 409Gy hot to the lips about 65°C, though this can depend on
one's outlook and sex...’Anadditional complication is the fact that your skin can
absorb considerable heat from a tiny diode, so the first impression should be the
deciding one. s

If you apply the above commonsense hest test to a diode whose current rating
is already known, youwill probably find that it will not get more than moderately
warm at rated maximum current. This is explained by the fact that there is a
certain amount of safety margin provided for operation in emclosed spaces, and
by the practice (as mentioned above) of rating. semiconduwtors for tle most
pessimistic level., In your own rating, it could be wise to rate pessimistical 1y
too, if the semiconductor is likely to be installed in a location(as often
hsppens) wlere air circulation is restricted, am/or where other hot components
are preserresitors, valves, trarsformers, other diodes).

The ratings obtain by these methods for forward aurrent testing apply to
resistance loads only. If tle load is capacitative or battery, the forward
current should be derated (reduced) by 25 per cent, because of the high peak
currents involved

Diode testing is basically simple, but can have many ramifications. For
& more thorough treatment, see the article 'Silicon Diodes and Common Sense,'
€Q kMagazire , September, 1965.

AR s o = B A A e
SIMPLE DUAL VOLTAGE POWER SUPPLYX
Diodes D1 ani D2 form a full wave rectifier ig:c' D O.luF 1K
for output A. Yiode D3 conducts on each cycle Ce+—T M ‘_V\N_
and is thus superior to the traditional dual 0.0L(uF _L.“-fg oy A
supply which takes the extra diode from the trans— = =il Ch
od wv ZM|E ok 0
farmer secondary directly. C1 charges to the . [ ' HEREe -l- D, | ——
peak voltage of half the secondary winding. The i3 | T '
voltage at terminal B is approximately 40 per ~ | 3
; . - 5 B
cent higher than at terminal A, with normal com- 5—*" I Ry
ponent values. Both outputs have low ripple N G

&nd good voltage regulation. DIl and D2 must be rated for the whole secondary’
peak voltage (plus 1.5 factor of safety), but D3 need only be rated for half the
secondary peak (ditto) -- another advantage over the diode-fram-secondary configura-
tion (which would require the normal PIV of the whole secondary). We (EEB) have here
added the transient Suppressing condensers across mains and choke for obvious Teasons.

g AR S f o S R
TAKE NOTE |} 'ee. Jan Marcus, 15, WB2MRM, was killed when he touched a high voltags
power line while attaching a guy wire to an outdoor antenna.'

# Remove lipstick first, if necessa as the case may be !
X Reprinted from %_, Jt':lna 1966, p.r?r?é’ 4
XX Reprinted from TAuto

NASA Tech Brief 66-100002. Text modified.
~Call,' August 1965, p. 18.

L4 ]
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ADVERTISING,  ETC.

R

We are going to try @ expeviment. The amount we have beencharging for
casual advertisements has been so0 small that it is obvious that it is
merely a token. Why bother? Let's say that you canplace a perscnal

(not busness) advertisement free, up to about four lines per issue,but
above that, it will cost 25c per line, ¥1 per half e, $1.50 per psage,
which latter figure is in fact our own cost too. Obviously we reserve

the right to omit copy for which we have insufficient room. Copy is good
for one issue at a time, only, ad must be resubmitted for each issue.

CLIVE WITCHELL INDUSTRIES, 2~6 Ethel St., Moorabbin, Victoria offers

RIGID PVC. Thismaterial is similar to perspex, but with many additionsl
advantages. It can be bent to 180° without cracking or splitting, and it
can be cut in two for posting (please astate if youprefer sheet left intact).
The sheets are 1/15 in think and come inclear onlyj; they can be painted
any colour. PVC is ideal for making boxes to house transistorised equipment.
All you need to dis to cut out the sides, clean up with fim sandparer,and
glue. Ethylere Dichloride is a solverit for PVC, and will also make a perfect
Joint when applied to both surfaces to be joined. Acetons and Sellys
Tripple Purpose glue are also adequate. =-- 3x15 inch sheets:l5c each.
Sulvant 15c bottle. P+P 10c¢ per order.

——— T — - T —————— — i —— — " —— —— i ——— i i —— T — i — - — —— -

ASSOCIATION OF  PUBLIC ADDRESS ENGINEERS. The only worldwide organization
specificdly designed to assist those interested in Public Address, and
allied industries. Annual subscription $2.55 brings the monthly 'Journal,'
library service, 'Technicd Bulletins,' technical enquiry service, free
advertising , and other benefits. Enquirers will receive full details of

all membership sections, complimentary 'Journdl', library list, application
forms, etc. Write --A.P.A.E., Box 122, Oakleigh, Victoria.

NEW BATTERY - operﬂted d-speed Philips Record Players. Type NG1012, 6V opera-
tion, improved crystal head. A real bargain at £4.10.0 for ore, or £9 a pair,
Or swap for L-Bridge. Write-- Dept. a, c/—- EEB, Box 177 Sandy Bay,Tas.

S — S . s e i i o g i i . o ——— ——— i —

FOR SALE. All parts to build, Mullard Type 'C' Tape Pre Amplifier 540,
RTVH Feb. 64 W.P. Grid Dip Oscillator with Modulator, $30. 0.S.5AR
Transistor Radio Control Relay Receiver, $16. Write - R.P.Singe,

_.29 _E.Crescent, Hyrstville, N.S. W

----'—--'l-'--"‘"- — - — - —— s — —— T ——— T ————— - -

HALLARD FLECTRONICS offers a Broadcast Receiver Booster Kit-Set,transistor
-ised, various components at greatly radu ced prices, Transistor MK4 Receiver
most reasomble prices See June 1966 EEB, p.60 for details, or write Hallard
Electronics, Box 58, Campsie, N.S, W

- —— u--nw—'-l-——————-—-—-.-—---——-------—--.n.—--._--_-—-.-—

TAPE RECORDING is a fascinating hobby. Contact the Australian Tape
Recording Society, P. 0. Box 9, Crows Nest, N.S.W. for full details,
discounts, eta

T S - —— —— - i — ——— - o ——— i ———— -

TELL YOUR FRIENDS about the EEB (but don"l: tell them too much, and don't
tell them before January when bur' subscription rate goes up). Why not?

R
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FROM Australian Electronics, 76 Viw Street, H,tart, Tasmania:

== Please delete from our Catalogue (See July EEB) the following: EGE/D.ISA, lDD‘u"/O.lGﬂ,
diodes, 1200/0.75A, 1800V/0.75A, 800V/5A diodes, 200V/10A SCRs. The 1A SCRs

and 2N2990 15W high frequency transistors lwe not srrived yet, but we have

had notice that they are definitely on the way. By the way, the 2N2990

probably have & fn higher than 4Dmc/é; we measured their maximum oscillation
frequency at about EEmc/h on a Hartley with ZEO/L tap, ang subsequent

thinking we have done on .the subject indicates that this shows an f_. of at
least 75mc/s. Nice, eh?... The situation with Transi stor Sockets is really
amusing. The reason we got them originally (as with some of our other stock)

was the fact tlt they were so difficult to obtain from regular commercial
sources. Ve were told that 'there is no demand'and have heard the same thing
elsewhere too. But we simply cannot keep them in stock long enough when ordering
by the hundred, so we shall take a plunge ad order a thousand. That ought to keep
you happy! But that won't com for another three weeks or o, ©owe are temporarily
out of stodcof these lovely items. They are certainly tle most sturdy amd useful
of any transistor sockets we have seen. And only 18c each, for you.0Our own cost
isn't much below that, but we're having fun... Ckt Boards are in again.==How
come all this activity if we are planning to close up shop? Why not? That will
be r=xt year, remembter, am we're still in business. Fact is that we won't close
up ermtirely. Just eliminate or greastly reduce advertisements. Then business

will drop to the trickle it should, to buy an occasiond beer or transi stor.
After dll, whenwe order parts for you, we also get them cheaper -- and our many
friends! (Curses.) But after Jan, we'll definitely drop diodes and probably most
SCRs too, Will keep Circuit Boards, a few, T. Sockets, aml Bools. Ah, BOOKS, yes
indeed That seems lilea fitting activity for a firm that doesn't want to get
rich. S0 we ordered a few dozen of various kinds & couple ofmonths ago. They
arrived a few weeks ago, ad right away ve put them into our Catalogue. The
result? lle have received so mry orders that we are not going to advertise them
herel At least not this month. Perhaps peop® like the low prices (our tradition)
and great usefulness of our transistor cirucit handbooks,transistor mamals,etc
etc. etc. etc. If you wat to add to the frenzy you cmask far a Cat, but please
sed an envelope at least 4x9 inches, with your address on it - ad a stamp too
if you feel charitable.

== THE X~10 PROJECT. Believe it or not, the following story is true, and you

cen benefit from it. About & year ago we put in a stock of the remarkable X-10
Pulse Vidth Modulated audio amplifiers. At that time it was a new and promising
things 10 Watts from a couple of tiny transistors, with good quality and low
price. Vle entered into a partnership with a chap who was going to make up some
nice cabimts with silk-screen figures, and to cmstruct pover supplies to use
the X-10's off of the mains if desired. The project dragged on ard on am on,

ad not only did the promised cabimts fail to materialise, but four of the kits
end a good handful of parts disappeared into the hands of said partnery we have
word that at least one of these kits was sold to another party. Nice profit, eh?

As we discussed in the EEB a few months ago, we don't regard money as the final
- thing in life, but it does hurt to lose it in large hunks. Now we are dis-
illusioned (that's what comes of having illusions), and simply want out. You can
have the X-10's as-is, with parts and instructions for the basic unit for £8 each,
Post Free. We could make it ouroriginal cost, £7-10-0, but we shall have to buy
the missing components. This is & good opportunity for you to obtain a good

I T
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Advertising etc. (continued)
quality low power HI FI a.f. amplifier.

Ngw you have read quite a lot about PWM in Electronic Australia,but
youmust maintain a sense of proportion about it, just as ome does when
listening to someone insist that it is impossible to get REALLY good
sound with any amplifier ¥ss than 75W capability. Electronics is
working pretty hard to prove their point,and the amount of argument
about it is anindicationcdfthe fact thet it is not a simple situation
(eg see p.113 of the August Electronics). In this case, it can be
resolved dovntoto a simple statementéThe output power is not 10W,as
claimed by the manufacturers, it is 5i/, and peak at that -- not RMS.
Apparently the American rating of amplifiers has now migrated to the
UK. This figure was obtained from our own tests,but is verifiedby tie
correspondence to Electronics Within this limitation, the amplifier
is nice indeed, efficiemt (Bﬁﬂﬁj); very'small, and sounds nice if you
don't +try to use it onthe Oval. The final test of performance must be
how it sounds, and this amplifier sounds like a high fidelity unit,
presumably because it is run Class A, amd avoids cross-over distortion
altogether,

The other major disadvantage of the X-10 was the fact that the output
gilicon transistors got too hot. V'e have solved that nicely by fitting
them with \akefield Heat sinks (they look like little cog-wheels).It
diminishes the attractiveness of the manufacturer's claim that no heat
sinks are necessary, but increases their reliability 10Dq4},withnut
appreciably affecting the miniature size.

We have also included the modification which prevents damage to the
transistorsif tle output is accidentally shorted. This then, aswers the
eriticisms of the X-10, and the improved unit is a practiml system. It
is small, and so efficient that it canwork well off of batteries —- that
can be useful., And for a good 5W Amplifier , £8 is hardly excessive is 1it?

Characteristics:
Number of transistorss 11 Speaker impedances 15 ohms.
Overall size:6 x 3 X 3/4 in. Damping factor: greater than 100
Input sensitivity: 1mV Quiescent consum_.tions about 100mA
Tone antrols: Trebble ard bass, Supply voltage - 12V

boost and cut(outboard). Battery life: 3 months, approx,
Total Harmonic distortion: from Lantern Cells

Less than O.IQQunder sW pk. Output efficiengr s ca 950/ .
Frequency responss: Ec/h*zﬂkc/h vhat other 5W amp can you operate

+1db from batteries?

We can also supply youwith prts for mains-operated low-hum power supplies
fully regulated (and with lower ripple than the supply from the mfr),or the
completed supplies, at a modest price. Say B4 for the kit(you supply
chassis), 38 for the prewired supply. By adding one pot, you can make it
into a nice general variable power supply, up to 1zv/1Amp. Pls add lﬁﬂ/gfor

== LT TRANSFORMER for battery charging, transistor power supplies,very DHRT.

useful. Characteristicss: 18V at 0A, 16V at 2A, 13.5V at 3A.3 Amps max
continuous, 5 Amps intermittent, 9.5 Amps instantaneous. E-S/E in
high x 2-3/4 in x 2 in. 83.30 Post Pree, Tax Paid, delivered to your
doort o
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Editorial.

A bit late this month, but I have proved to my satisfaction that one can't
maintain responsibilities while playing about in the workshop. Usually it is the
workshop that suffers, but this time I rebelled, and the result has been enough good
material for a stack of EER articles, two of which are already on stencil! Of course
a small group of you who know about this project could ask 'did he walk, or was he
pushed?' Jut it was fun anyhow -- now back to works

We wish to apologise for the typing in the September issue-- just one of those
things. Tt is particularly difficult to find whole lines omitted, though we caught
mest of them. We epologise further for those we didn't. I'm typing most of the
material this month, because all but a small part is already duplicated or on stencil.

We wish to extend our sincere appreciation to the Tasmanian Division of The
Wireless Institute of Australia, for their efforts in helping us obtain local talent
for typing stencils. From the results, it would seem that there are more people who
read seriously the Bulletin of the WIA than of the EE.

Very interesting two paragraphs here deleted, because I'm impatient this month.

Surely someone must want a duplicating machine in good working condition,
cheap? Free delivery anywhere in Tasmania. In fact I could put it on the Princess,
and if you live in VK3 you could pick it up at the other end, Melbourne. The
things you can do with a hand-operated machine are marvelous; astound all of your
friends by sending them all good letters, and just fill in personal details at the
bottom. Or volunteer to turn out propaganda for your local Church or Monastery.
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Limitless possibilities. You could even publish technical material..... You see, we
want to sell this machine so that we can get a motor-driven one. It is going to be=-
come increasingly necessary as the EEB subscription list grows.

If anyone out there does any business with New Zealand, could you please write
us? We'd like to make it easier for ZL subscribers (and their poor tattered economy ).
No time for Literature Review this month. —— RIG

CEEEEEEELEEEEEEEEEEEEEEE
Letters to the Editor

1) -« I have an idea about transformers for the Mains. Often these are far too bulky
in wrong shape. I suggest the usual E-I laminatibns shaped so that you can put three
separate bobbins on the arms of the E. The outer two perhaps 120V each, thus in series
for 240V, and the middle one for anything else. Perhaps this could have an advantage?
Standard coils could slip on and make up a transformer to suit one's own needs, or
wind one's own coils. Insulation could be good, all coils minimum diameter, and the
rackage much easier to fit on a printed circuit board. Are any good ferrite cores

of appropriate type available, or are they too expensive and inefficient to use at
500@, oops Hz?

-~ R. 5. Maddever, Corio, Victoria.
((Dunno, what do you think Art or Clive? —- Ed.)) (( Richard keeps muttering something
about Litho processes in his letters, but I generally skim it, particularly the part
about '31200'; somehow the 10c¢ stencils don't seem very impressive beside that. On the
other hand, if his group is getting one of those Machines, maybe we'll be able to pre-
sent an occasional photograph or something in the EEB. --RLG)) (("™Why don't you type
or write directly onto a Litho stencil and get some backyard printer to run off the
sheets for you? The paper can be cheaper..." -- Funny,the little backyard printers
seem to want a lol of money for this privilege, at least in Tasmania))

2)... The EEB is ideal for the experimenter, as you are not swamped in one issue

with too many things to try, a quantity which would prevent you from ever doing any-
thing. Rather, the REGULAR (heh, heh) appearance of the EEB with its little pearls
sprinkled liberally through a smear of ink, provides enough incentive to play around,
but not enough to completely intoxicate the reader.

Again, Electronics Australia is now putting out some good material on fundamen-
tals of semiconductors, so within another twelve months or so, I reckon that if you
compiled a reference list to E.A. and EEB on fundamentals, you would not have to con-
tinue pushing these ideas in the EEB, but rather move on to their application in
all sorts ot dcvices. The experimenter will be able to work off of the reference list
if he still hasn't a grasp of fundamentals. Kaybe I'm biased.., but I am very in-
sistent that fundamentals should be grasped as firmly as possible. But once you have
them, then you should be bold enough to try something more complicated, whilst all
the time looking for the fundamentals in actu, in the circuit.... I always like to go
to the principle of a circuit, device, etc, and work up from there. Once you grasp
this, the circuit is generally a pushover...... For five years I worked, using all
sorts of sophisticated equipment, and operating on their results. And yet I never
really knew exactly what was going on, why I took particular tests, why I drew sig-
nificant data from significant readings etc. Yet now, with five Years philosophical
training behind me, I cannot understand how on earth I ever managed to fix anything
without kmowing what was going on. I am firmly convinced that the greatest equation
in electronics is Ohms Law, and even today I marvel at times when you see it in
operation. I believe you could write a book on it, and indeed if we could only
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understand it in its fullness, then our knownledge of electronics would be vastly
((Of course you could write a book on Ohms Lawj; what do you think the EEB 187 That's
all. I get much amused when people tell me with awe that it must be nice to know se
much, and yet look at the stuff I write, and all the mileage I get from E=IR and
IoBL;, thmt's all. I am in utter, complete, and perfect agreement with everything
Julian says--oops, nearly everything, Somehow I get the impression that one of us
is wasting an enormous amount of good talent. I wonder which...? Cogitas ergo sum))

3) Next year, you will get a description of a fully transistorised SSB Exciter, to
save me the trouble of paying of & subscription then.

-- D. G. Long, Lang Lang, Vic.
((GOOD ! Now that that's in print, you'll have to keep your promise. Even if it is
only SSB, ugh. To borrow a statement by a friend concerning something else 'it
seems like an excessively complicated wdy to do something simple.' -- Ed.))

4) You may be interested in my own application of neon lamps (ref EEB, July 1966,

p. 69). It was a window display I made some years ago. It was called 'electronic
fireflies,' and consisted of six small butterflies made of wire and silk (purchased
at a novelty shup), each of which had a small neon attached to its tail. The lights

flashed on and off in disordered sequence with most realistic effect. The circuit®
250-250V Isolating
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It is extremelyﬂimpartant to note that the voltage doubler gives nearly 650V input,
and if this display is to be used in a location where it could be touched acciden-
tally, it is absolutely necessary that adequate safety precautions be included to
prevent trouble. Larger bridging condensers can be used for slower blink, The

erratic blinking is quite intriguing, == L. J. Yelland, Prahran, Vic
. L] ] L

5) I have checked some of the extra small transistors (To-18 case) appearing on IBM
Computer Circuit Bnards, using a Tektronix Curve Tracer, and find that B varies from
10 to 40, and that although BV po M@y be 20V or more, the BV, . max is about 6V for
practical purposes. Zener breakgaﬁn starts at BVoeo of 10 to 12V (some as high as
20V)., BVepo = 145-2.5V, which is rather interesting, sines this figure is ordinarily
higher for other transistor types. All of this makes the T0-18 case transistors
difficult for use as ordinary amplifiers, but they are definitely better for very

lov power fast 8witching applications. I am planning to use them in a frequency
standard and synthesizer, incorporating a number of flip-flop type frequency dividers.,
The total number of transistors involved may rise to as many as 400. '

-- A, Gregory, Strathfield, N.S.W,

((Bditor's comment: In the course of a considerable amount of subsequent technical
correspondence, Mr. Gregory has elaborated on the above observations, pointing out
that these transistors were made specifically so that their switching characteris-
tics favoured certain properties not suitable for ordinary amplification, beeause
of non linearity, and because their most favourable performance occurs at high I,.
In switching circuits, high pulse currents are harmless because of short duration,

e
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Letters (continued), ;
but in amplifiers the average currents must be much less than the switching peaks, to
avoid excess P,. Furthermore, he maintains,

in oscillators,

the irreversible destruction region (see fol

enters its
9V supply.

Zzener region at 10V, it is certai

(( On the other hand, I have ascertained
(BVoes + BV,..)when Rpe € 50K. Therefore it is conceivable that the T0-18s

value(1/2)
could be u
25K or les
and vhere
T0-18 (sma

sed in osciiigtnr or amplifier cir
S -=- a likely resistance when conv
supply voltage did not exceed, say
11 case) types etill tend to have

it could be hasardous to use T0-18 types

because the high peak voltages arising from L/b could drive I, into

lowing article). If BV o, for TO-18 types
n to be exceeded in an oscillator with a

that BV, .. for T0-18 types exceeds the median

cuits where base circuit resistance vas

entional base bias stabilisation is used——
4.5V. This could be practical, since the

fp> 100mc/s even at I =lmA; this is ap-

preciably better than 015, 065 types (which would be better for amplification).
Furthermore there are several useful low lev

the the BV

eg in receiver r.f, amplifiers or oscillator

would rest

rer %8Ner or neg. resistance level

el situations where Ic could be driven near
y-8nd where nonlinearity could be tolerated,
s, with L/C tanks whose flywheel effect

ore symmetry to the wave.)) ((Note to confused readers: Please reread the
above discussion after reading the following

+4+++++

GRANDMA'S TESTS FOR SELICONDUCTORS
Part V: Transistor voltage ratings, reexplored.

In this series of articles we nave teen

of looking at semiconductor tests an

If it does

n't feel (or look) right, it's not

however, vwe are faced with a situation of co

Swimming i

n a sea of Depletion Layers, Pinch

Let us, therefore, try to rescue her from th

the descri

ption of a Universal Diode /Transis

Terminologx
In order to save a lot of trouble with

abbreviati

onss Bvces = CES: Breakdown voltag

to emitter. Evcho = CBO% Breakdown voltage
BVger= Breakdown voltage from collector to e

betvween ba

se and emitter; abbreviated CER.

article)).
+4 44+

-- by R. L. Gunther

investigating several commonsense ways

d properties, using Grandma's Test for Bad Eggs:

right. For transistor voltage tests,
nsiderable sophistication, and Grandma is
Effects, and Nasty Boundry Conditions.
is terrible plight, before embarking on
tor testing device.

the typewriter, I shall make the following

e from collector to emitter with base shorted
from collector to base, with emitter open.
mitter, vhen a resistanrce, R, is placed

BV = CEO: Breakdown voltage from collector

ce
to emitter when base open (not connected externafly).

Analogy with Diodes

In la

st month's EEB, we described the v

tics involved in testing forward and reverse

down volta

ge of a transistor is tested in a

asmuch as a transistor can be considered as

4 special

“ay. As with diodes, the collecto

verse voltage at which the collector junctio

to a point
reversible

this von't hurt the semiconductor
damage ('Second Breakdown') occur

testing voltage breakdown characteristics of
point of no-return,

Difference

from Diodes

For transistors, unfortunately, the var

more compl

icated than for diodes, because of

voltage and current ratings. The Break-
similar manner to the PIV of a diode, in-
two junction diodes connected together in
r voltage breakdown is taken as the in-
n current first begins to avalanche. Up
» but at a certain eritical current, ir-
S nearly immediately. The technique of
semiconductors lies in keeping below that

ious breakdown voltage matings can be rather
the interaction between the elements. I can
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only mention this subject relatively briefly here, and for a much better and more

thorough (yet very readable)

study, you should consult Ch. II of the Motorola Power

Transistor Handbook (available from bookshops, or through Cannon Electric, melbourne)

CBO is the most common vay of specifying transistor voltage ratings, perhaps be-

cause it looks so impressive (it is the highest of the ratings), but also
is the easiest to measure, just like the PIV of a diode.

because it
CBO usually occurs for Iob

of about 10uA for smell silicon transistors, 100uA for small germanium or large

silicon ones, 500pA-2mA for medium
and perhaps 6-8mA for very

assume the limits stated sufficiently well for the small

large germanium transistors (2N174, 2N1100).

germanium transistors (2N250, 2N2561, etc),

You can
(T0-5 case) transistors, but

should consult the manufacturer's specifications for the large ones.

BVces
Somewhat more useful is CES.
protective zener
about 25 p.c. 1955).
voltage at which collector
be done carefully,
types,

Tepends on

transistor
T ‘\_| .h{ 1|FI
I

\\\
\x

CER CES ChO

diode is based in transistorised
As for CBO, CES may be dete
current starts to increase arpreciably.,
because in some (but not all) transistors, particularly power

the collector voltage starts to decresuse as collector current is increaseds:

It is ‘the rating upon which the voltage of the

ignition systems (zener voltage
rmined by watching for the collector
But this should

a negative resistance (see Fig., 1). This
region should not be entered very deeply
(though it can be entered without damage to
the transistor), for fear of running into

the region of irreversible damage ('Second
Breakdown'). Yor most small transistors,
hovever CBO = CES, while for large transis-
tors, CES is usually 20-30p.c. less than CBO.
This difference increases with gain, hFE'

BV,,, and BV,

X
Since transistars are ordinarily opera-

ted with the potential mainly between col-

lector and emitter, the BV between those two elements is most relevant to rat ing for

practical circuits.
tween base and emitter, at
Zzero, the collector-emitter

BVees
"4
BV H
cerﬁ
‘ — ey
EVGBD ™ == == S s - —_ —_— -— L
= -+ ¥ ~+ t -t
5 10 15 20 25K
Rpe (typical)
Fig. 2

And this gets complicated,
Zero resistance you have CES.
breakdown voltage

If you put a variable resistor be-
As it is increased from
falls, till finally when R is some very
large value (eg. oo ), the value of BVeen is
reached (see Fig. 2). CEO is usually in the

range of 25p.c. to 40p.c. less than CES or
CBO, and depends inversely on gain:

3
BVoeo = BVcba/rvl + B

CER is the breakdown voltage at a point in-
termediate betwen CES and CEO (Fig. 2) .

For ordinary transistors, CER is halfway be-
tween CES and CEO when R is some value be-
tween 3K and 35K or soy this value waries
widely from one transistor to another. TFor
T0-18 VHF types (eg 2N705, 2N711 or similar)

R
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Grandma's Transistors (continued)
it may be as high as 50K, or for power transistors it may be only a few hundred ohms.
Thus you can see that for ordinary circuits for which a reasonably low resistance ex-
ists in the base circuit, the breakdown voltage can be appreciably higher than CEO.
Note that in the unstabilised transistor amplifier circuit present in simple sys-
tems, the base is biased simply by a resistor to the supply. This is a bad bad
method of biasing, not only because it invites thermal runavway, but because it also
reduces the breakdovn voltage to essentially the CEO level.

Measurcment and interpretation of BVceo, and BVcer.

The EVeeqy curve of Igvs Vgg (Fig. 1) has two main regions. Up to & certain vol-
tage, the collector reverse current rises linearly with voltage, and above this
point it rises sharply at the zener breakdown region, which turns into the irrever-
Sible breakdown region ('X'). There appears to be some confusion about just where on
this curve one ought to take the proper maximum BV, and transistor manufacturers are
not always clear on the subject either. lMotorola, howéver, is fairly explicit in as-
signing CBO to the zener region, and this wou1d accord with the similar methods I
have discussed for measuring maximum allowable peak voltages, in diodes and transis-
tores. A. Gregory informs me that the maximum operating voltage ought to be half
this value, and that does seem reasonable in terms of the general philosophy of
operating semicanductors.

It is, however, an unfortunate fact that in same transistors the transition from
linear to zener character is difficult to discern, and it is also difficult to deter-
mine whether or not the curve is linear from d.c. measurerents. Therefore, for best
results, an oscilloscope method (c fR p> 33, 153, Motorola Handbook) should be used.
This is also wise for CER, because/CE5S it ;ossesses a negative resistance region (when
it does), and Vee must be advanced cautiously there too to avoid second breakdown'X'),

Thus, only CBO, and to a lesser extend, CES are relatively well defined and
easily measured by d.c. methods. Since, hovever, CEO and CER ar: most useful practical
pargmeters, it would be most feasible to calculate CEO from the above formula, and esti-
mate BVcer from a relationship of the type shown in Fig. 2. Very ayproximatel y Yyou
can assume that for an ordirary - low power transistor, for Ry, < 3K, CER> (lé)(CESH‘JED)
-- though this threshold of can be determined to best advantage by measuring it. In
practical terms this means simply decreasing external base-emitter resistance until
BV e Teaches a value consistent with the requirements of your circuit, and practical
values of o Conversely, given a certain circuit with a certain base circuit re-
sistgnca, you can determine what will be BV.e for a transistor in that circuit by
Setting up the transistor in the BV,or circuit (to be discussed here), and adjusting
Rype to the same value ag in the original circuit.

More In lowers B?ce 4

All of the above measurements are assumed to be taken at some small value of
collector current (Ic); see p. 109. If, hovever, the base current is constant at
P o o some value leading to an appreciable collector cur-
rent (% os;]i)cammon mode of operation), the BV,,
decreased/ 8 Thi/s means that CES measured at very low
Ic defines an upper limit for BVoe, 8nd must be re-
duced considerably as collector current is increased.
A rough estimate of the appropriate derating curve
of absolute maximum BVee can be obtained from a plot
of collector current vs voltage (Fig. 3), by drawing

a
Pig. 3 line between I, at Vgup 8nd I, at BVces+ Vop_gap 18

h— . —
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the collector-emitter voltage at maximum rated continuous collector current. The
solid line shown in Fig. 3 is a somewhat pessimistic one, while the dotted curve is
the one given in the Motorola Handbook (p. 31) for typical power transistors. But
the dotted curve requires knowledge of the specific boundry conditions for each
transistor, and these are not always available. The solid line, on the other hand,
can be drawn after making two simple measurements within the scope of any experi-
menter, and after all-- a pessimistic estimate is always better for semiconductors.
This line should be treated as an absolute maximum, above which it is perilous to
80, particularly at the higher values of BV e Although I cannot find specific
reference to it, I presume it reasonable to assume that CEO and CER would be de-
rated similarly, in proportion to their relationship to CES.

So?

All of this appears to indicate that if
high voltages, you have to know what you are
of safety. It doesn't help at all that in a
actual peak collector voltage can exceed the
behaviour coupled to the problem of parasitic

you intend to use transistors at fairly
doing, or else allow an enormous factor
circuit containing inductance, the
supply voltage. Indeed, this kind of
oscillation is the bane of design of

transistorised power r.f. amplifiers. Unless you can make preliminary measuremernts
on an actual circuit under test under reduced voltages, using a good CRO, you can
only follow designs found by others to be satisfactory in practice. For example,

in the September 1966 issue of 'Amateur Radio' there aprears an article reprinted
from CQX describing a nice relatively high pover transistorised transmitter for the
LF amteur bands, using two PADTSO r.f. rower transistors in the output stage. These
are listed in the Book as Bvcb = 70V, Bvces=75v. I'ow aside from the fact that this
relationship between the BV ra irgs is impossible, according to Fig. 3, above, the
maximum lovi current breakdoun voltage is going to be somewhere in that region. The
maximum supply voltage is about 25V, and therefore this voltage rating of the final
transistors in the circuit is adequate, by definition (it works)-- assuming that you
have no parasitic oscillations ((1)), But the PADTS0 is a germanium PNP transistor,
and as we shall see later here, the germanium junction has an appreciably sloppier
Treverse characteristic curve than does silicon (say more like Curve 3, Fig. 1, p.97
of last month's EEB), so I might make the gratuitous assumption that occasional 70V
peak transients could occur®™ If then, you vere to use a silicen transistor like the
2N2991 or 2N2992, you would have to 4S€é an appreciably higher voltage rating, to
ensure 100p.c, reliability, perhaps 1COV or 150V. I don't know for certain, but I
have some of the latter transistors, and hope to try it out. If the November EEB
is also terdy, you'll know what happened ! By the way, the 2N2091 is NPN, and will
require turning part of the 'AR! Circuit voltage supply upside down.

If you are building a new circuit, and have no idea of the true
transistor will stand, you ought to make the tests suggested
that you might assume a maximum collector-emitter breakdown voltage at about one-
third of BV,,. (you must measure that, at least), and hope that the transistor will
take the potential you apply to it (if inductance in circuit), particularly if it
is expensive.

This subject will be discu

Bvce your
in this article. Lacking

sed somewhat further in a forthcoming detailed arti-

cle on computer board transistors, with R. Maddever and A I am particularly

¥¢-=! ad_tgo Gregory for much interesti 1 f transistors.
Reprinted complete with every error in them disaster-

ous. Be sure to see the corrections note appearing in the October issue.

*X However, according to Fig. 3, the actual BV, at the 400mA per transistor used in

the circuit, will be less. But the same argument applies in proportion, for the silicon.

R
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HUVERTISING

Personal advertisements free, up to about four lines per issue, 25¢ per approxi-
mate line above that, §1 half page, $1.50 per page (our cost too). We reserve the
right to omit copy, etc. Copy is good for only one issue at a time, and must be
rosubmitted for each issue in which you desire it to appear.

WANTED Power Transformer for Pye Reporter. Please write to Noel Ferguson, 23
Floral Ave., Mildura, Victoria. e

FOR SALE. Books in excellent condition, all £2 ehch. Terman, Radio Engineering,
Srd Edition. Kiver, Transistors in Radio, T.V. and Electroniecs. Molle Plannet,
Radio and TV Sngineers Reference Book, 2nd kkd. M. Laybutt, VKIML, 100 \lake-

field Ave., Ainmslie, AuCaTw __ D

ONE ONLY as new, high impedance X-3 orystal microphone with switch, neck cord,
" stand socket, 9 feet cable. Black and chrome finish. Suit recorder. Cost
£3/15/-, Sell for £2. Post Free. Or svap for any of the following in good con-
dition: National 1i-2049 Kicrophone, Pen type signal injector, Miniature transis—
tor broadcast band transmitter —- range 200ft with telescopic aerial.
Laurence Wright, Hunter Springs, Via Scone, N.S.!l.

e et TSR SR ——

THE AMATEUR RADIO MOBILE SOCISTY is an international organisation velcoming all
Radio Amateurs who qualify for membership. The ARMS 'News' is published monthly,
and makes lively reading, with news of interest to radio amateurs over the world.
Plus technical articles of high calibre. [Enquiries should be directed tot The
Secretary, ARMS, 92 Collinwood Gardens, Ilford, Essex, kngland.

AMPLIFISRS can be supplied for hire or lease. And audio equipment can be serviced
as necessary. For full information, quotes, price lists, bookings, call or
write Ralph Bridges, 60 Beddoe Ave., North Clayton, Vic., Phone 5446171.

— o — —— —

A_BEAUTIFUL TRANSFORMSR MANUAL is now available from Clive Witchell Industries. It
contains comprehensive and lucidly described techniques for winding your own
transformers. The manual has been compiled from our own experience, and is not a
collection of items from text books. The manual covers power transformers from 1
watt to 500 watts rating. Among the large group of specific projects is, for ex=-
ample, the complete design for a 3.3V soldering iron transformer.

The regular price of the Transformer Manual will be $l1.25, post free, but as a
special premarketing offer to the readers of the Equipment Exchange Bulletin, we
shall provide this useful book for $1.00, post free. When ordering, please state
that you saw this offer in the ENB.

The costs of producing this 32-page manual are illuminating, to show the prob-
lems faced by small busineses. Quotes for offset printing ranged from $78 to $150,
and each firm said that 'this is the lowest we can possibly do.' It seems that
overhead rates vary from one printer to the next. We had to hire our own staff for
collating, stapling, and cutting. Thus you might get an idea of the kind of probw
lem that would face the LEB if they decided to produce each issue by 0ffset pro-
cess. The nett result of our endeavours has been the production of a useful manual
at a price appreciably less than you might find elsewhere. We are so certain that
you will be pleased with the Manual, that we shall offer it at a guarantee: your
money refunded if not completely satisfied! But the return of the unharmed manual
must be made within 5 days of receipt, to satlsfy the guarantee. We'll trust your
—>(continued after the circuit board article)

-
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., AUSTRALIAN ELECTRONICS: COMPUTER (*TRCUIT T/ 7PDS Revised AUG. 1966 -
Owing to numerous requests for technical informetion o these boards, we here sum=-
marise a body of information derived from the November 1965 and lMarch 1966 articles in
the Equipment Exchange Bulletin+, from our own researches, and from numerous sugges-
tions and data kindly furnished by customers.

===Why? These boards may have appeared on the surplus market, because they have been
superseded by more modern types in new computers, but also because entire boards are re-
placed when a defect appears anywhere within tlem. ‘hese may be hairline cracks in the
wiring, defective components, or even wrong ccmponents placcd on the boards initially i
In any event, it is evident that it would be wise to test all components or circuits on
a beard before depending on it. Obviously it is impractical for us to guarantee circuit
board compensnts, but the yield of good material is high, and customers have been most
catisfied with the boards.

===Componcnts. Most components are 1pc'or 5pc, are usually clearly marked, and are of the
miniature, LT type. Some are colour coded, scme have printed ratings. Q

Resistors-- Frequent. Largest are 2% carbon, or 3-10V wirewound. Smallest, l/iDW.'
The half-watt ones are the usual size. Sometimes miniature potentiometers, screw adjust.

Condensers-- The ordinary type appear to be of high quality construction, but attain
their small size mainly by low voltage ratings. It is important not to confuse them with
large resistors. The condensers have more colour bands 'ﬁiﬁﬁﬁard coding), and of course
test 'infinity' on an ohmmeter. Electrclytic condensers are of the tantalum type, and
are built for reliability and relative freedom from temparature effect. Label= |F, WV,

Coils—- +5pC. A few puH to several huncred Wi, grogr body 1f colour cedad, uH.

Iransformers-- Rare, except for the pink box cn sore 2f the feur-transister boards.
This is a pulse transformer (at hish freguency) having two centre-tapped windings, by
which a symmetrical amplifier drives some kind of phase sensitive or resctifier system.
Construction is torroidael. Some terr-id ty,es are latelled with turns ratio.

Fuses, Cutboard rrinted circuits, Thermistors, ets-- Various, rare.

Diodes-- Relatively frequent, though not on every beard. Most of them are of the
miniature, glass-encapsulated type, capable of continuous power dissipation of abt 300mW.
Most seem to be of the silicon junction typ., analegous to 0A200, with voltage rating
about 30PIV, current 160mA or more, noor zener characteristics but excelleni rectifiers.
¥hen used for detection, some work better ihan others (no appurent relationship to low
frequency rectification efficiency or PI?), to aboit Eﬁmc/h. then used for meter pro-
tection, some work better than others, depending on the sharpness of the forward conduc-
tion curve. Although soie protection will be obtained simply by placing the diode
across a meter (in the forward direction), optimum protection will occur when a resistor
is also placed in series with the meter ilzs1f, of sufficient resistance to cause diode
conduction when meter current slightly eacecd: FSD.... The germanium diodes will detect
up to 100me/s or better, but are not suitabliz for meter protection. Silicon diodes have
a broad conductor at the internal anode (and a forward voltage drop of 0.5V or more, at
+10mA ), while the germanium diodes have a very fine internal anode wire (and a forward
drop of only a few tenths of a volt).... Large plastic case diodes are rare, but are
silicon, 300mA, 400-800PIV rating. The PIV of these snould be tested carefully if HT.

Some of the diodes are encapsulated in long black strips, sealed vwith epoxy resin.
These are used in logic switching processes, but would be good for only about 30mA
forward current, because of their high voltage drop. Germanium, copper oxide, selenium??

Iransistors. Most of the transistors are in 'T0-5' cases, of the 2N1300 series, with
| power rating about 150mW (25°C case), current 100-300mA (at saturation), BVgypo 3 5-130V,
B from 20 to 250, I,, ordinarily less than 24A. On the top of many is a type number,
usually bsginning with '0'. The other numbers appear to be irrelevant. In the Chart
= NOTEs BVeeo generally 25-65pc of BVope.
Equipmert Exchange Bulletin, P.0O. Box 177, Sandy Bay, Tasmenia. Subscription GDc/&ear.
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shown below, we summarise some of the other characteristics of the most frequently found
Number NPN PNP Sym Asym fesc transistors on the boards. We hope later to fill in the
015 X x 30-50mc blank spaces, and to add more types. The great majority
016 < x 30-50 are germanium. We have found an occasional silicon
025 6=12 transistor on the boards(but mnst rare. ). If the
026 6=12 collector lead is welded to the case, it is likely to be
029 silicon, but if the base lead is welded to case, it is
033 % 6-12 still germanium (but be caseful of unintentional contact
034 6~12 between case and other components). Before coupling &
035 10-20 tran sistor to chassis for heat sink (to multiply power
N593 10-20 rating severalfold), be sure to check whether the case
083 b d e-12 is electrically isolated from the leads... 'Sym' means
065X x 30-50 that BV ,, (maximum reverse voltage between collector and
Cc66  x 30-50  base, with emitter vpen) is about the same as BVgpg.
075 x C-12 'Asym' peans that whatever BV,,, is obtained, the BVgy,
083% x 6-148 is low, having a zener type characteristic, at about 10V,
(TO-18 case)x 15-65 but with r=ther poor dynamic resistance, eg. 100-400 Ww.
013 X F-12 This corresponds to'a zener power rating of only about
¢30 X H=ls 25m%W. This subject will be discussed in more detail in
Stls x X 30-%0 g forthcoming issue of the EEB. For now it is sufficient
to note this relationship, in order to kiow the limit of reverse voltage which can be
placed on the bage-emitter junction. 'f,se' is the prﬁctica}ilﬁmiﬁ,gftggcillation freq.,
as determined by operation in a conventioral tapned-coil oscilla¥o¥. "In a random
sampling of the boards, about half of the transistors vere PNP, half NPN, and a given
type of circuit will not alsays use transistors of the same polarity. On some boards,
too, NPN will be alternated with Zii®, in an obviou:sly complementary symmetry arrangement.
This is particularly obvious where large (TG=5) transistors alternate with the miniature
( T0-18) ones. The small transistors are definitelyLT 150mW types, with BV, of the
order of 20V (reverse current for testing must not exceed -10jtA), and linear BVpoaq OFf
about 6V (zener BV.eo 10V to 12V), with B?eﬁ = 2.5-3.5V. They are not, therefore, very
suitable as ordimary amplifiers, but uare 5;i8 for low pover very fast switching, which
in this instance is hardly surprising. The ll-transistor beards, which cortain a number g
of these small transistors, consist of a number of common-emitter stages in various ‘g
arrangements, and can be converted to decade or multiple binary counting operation, by =
adding condensers and diodes. .iniature transistors are likely 2N705 or 2N711 (Ic EDmﬁ.%g\
?

There are a few transistors twice as tall as the TO-5 case type, apg th%sﬁuare 2N10
2W, 3A (sat), 3C-90V, 20-508. Some transistors are of the 0026 type, with analagous
characteristics. A few curious transistovs are those which appear to be of the 'T0-5'

aifo but which are imbedded in large flal heat sinks with numerous fins. S5W perhaps?
=K These are the most frequently used types. > " oql, 09"
=== Circuits. The number of circuits involived is bewildering, but most are relatively

standard logic types, of the 'NOR' or 'AND' configuration. Since many of them are
various permutations of common emitter amplifiers, either cascaded or with leads brought
out to the ends of the boards, they are readily modified for use as amplifiers or
oscillators right on the boards, although substitution or addition of components will
be likely. The circuit for the frequently seen 5 and 6 transistor boards consists of
two sets of three ( or less, for fewer transistors per board) commonly blocked NOR-
gates. The bases come out to the edges of the board, through resistors or directly.
Each collector goes to the midpoint of two resistors forming a voltage divider, with all
the dividers connected in parallel. Collectors themselves are also brought to the edgs.
It is altogether impractical for us to describe other types of circuits here, and you
are invitedyéo race them out for yourselves. This can be done with minimal difficulty,
marking each/%8hfection as you draw it (preferably on a blackboard for easy modificationn)
There is room for small components to be added to the boards, or with tag strips, etc.
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COMPUTER CIRCUIT BOARDS (continued) July 1966 Revised AUG. 1966 Aid

===Stripping techniques. If you wish to strip the boards for components, it can be done
by using conventional unsoldering techniques, but some suggestions here might make it
easier. In any event, apply heet from a hot iron, quickly, with minimum heating of parts.

1) It is desirable first to remove the plastic coating. This can be done by soaking
the bottom of the board in a flat dish with acetone (caution, very inflammablel), but the
acetore should not cover the components themselves. After a time, the coating will dis-
solve, or can be wiped off. Or, the coating can be buffed off by wire brush or wheel.

2) The major problem will be to remove the transistors. For this it can be convenient
to make a three-prong desoldering tool. Pull on the transistor while heating from the
bottom.

3) A motor driven wire brush wheel can be used to buff the solder by abraison, but be
sure to buff off the solder from leads in the same direction as the leads are tent, or
trouble will ensue. There is no mechanjcal dgmage if done carefully. Static electricity
should give no trouble, because of the low impedance of the transistors.

4) Vhen the plastic coating has been removed, solder can be removed efficiently simply
by placing lightly tinned wire braid (as used for shielding wires) on the connection,
then pressing down on it with a hot soldering iron. The solder melts and is promptly
sucked up into the braid as to a sponge, leawing the terminal undemeath clean of solder,
A given spot on the braid can only bte used once for this operation, whence a new spot
adjacent to it can be used. Braid is not inexpensive, but since this operation would
be most useful for transistors, it would not have to be done for all of the connections
on the board. Other components can bte removed by the usual expedient of heating one end
(from the bottom), and pulling that end of the component clear from above.

5) A sharp knife or other suitable tool can be used simply to pare away the solder on
each side of a bent transistor lead. Then push the knife under the end of the lead and
bend it up. Vhen all three leads have been straightened, gently pull the transistor
out. This is obviously a simple nethod, and hus the disadvantage merely of tedium.

6) The transisiors can be obtained intact with & piece of circvit board attached, simply
by using a fine saw to separate them from each other and from the rest of the board after
other components have been removed. This avoids difficulties of desoldering transistors,
and the rather short leads that would result. It also provides a piece of board forming
convenient connections to which one csn sclder without difficulty. If the piece of
board attached to the transistor is Brge enough, it can also be drilled for mounting by
& screw and lug. If, on the other hand, transistors are desoldered, they can be in-
stalled withont difficulty into three-conductor transistor sockets of the round type.

7) The printed circuit wires may be stripped off, and the holes used to mount compon-
ents as desired, connecting them with ordinary wire. It would be desirable to leave as
many trancistors on the boards, as appropriste to the design of the proposed circuit.

For this, a razor blade should be used to cut thg}{iging leading to the transistor
terminals. Then, when the rest of the wiring is removed, the transistors are left with
their contacts intact, and without necessity for desoldering. They can then be tested

fog}cggrafte€iat%§s aﬁd E;EESf ng unsuitable ones can be removed.
implest method: Hea r leads simultaneously with larye bit ull transist i
=== Testing Components. Resistors, condensers, etc, can be %ested’bg ordinary me tho %Tmly.

The testing of diodes and transistors can be complicated, though the use of simple
techniques and some Common Sense can furnish useful data. The main instruments are a
variable power supply, some resistors, potentiometers, and meters. This subject is dis-
cussed at length in the series of articles " Grandma's Test for Semiconductors" which
began in the April 1966 issue of the EEB. We must mention one important caution heres
Do not use an ohmmeter for testing semiconductors, unless you are absolutely certain that
the current or voltage imposed by the ohmmeter will not exceed the ratings of the items
being tested !

In general, the breakdown voltage of diodes and transistors may be tested by measuring
the voltage developed across the component when a small amount of current (eg.100uA for
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But exaclly depends on shape of curwe)
a

T05 germanium transis.) is passed through it in the back-biased direction./ The usual .
rating of a transistor is taken between collector and base, with the emitter open, but
other arrangements of the lsads will result in lower ratings, and depend very much on
the specific use to which the trangistor is to be put. Forward current rating of a
semiconductor will depend on the voltage developed across it for a given current, and
will be limited by the amount of power the device can dissipate. Current gain of small
transistors is often measured for a collector current of 1 mA, and is defined by

B = 6Iﬂ/th, where O8I, is the change in collector current produced by a change of base
current, 0Ip. It is approximately equal to hpgp = Ic/ib, assuming a nominal voltage
applied between collector and base. If you don't have a microammeter of sufficient
sensitivity to measure small changes in Iy, I, can be calculated from Ohm's Law, and
the values of supply voltage and series base resistor. If supply voltage is low, you
will have to take into account the fact that about 0.2-C.4V (for germanium} or 0,4-0,7V
(for silicun) is developed across the base-emitter junction in any event.

Determination of frequency response of an amplifier is not simple, but can be ap-
proximated by determining the maximum frequency at which a transistor will oscillate.
The oscillation can be followed with a GDO or diode+meter connected so as to load the
system minimally. The common-base configuration gives the best high frequency response,
and will generally be three to ten times higher than the frequency obtained from a
common emitter amplifier. fp for the latter is approximately 4 times the max freq. of an
oscillator with a 25pc tap... The situation is further complicated
by the fact that the frequency limit of a transistor also depends on its collector
current and voltage. Frequency goes up a&s collector voltage goes up, but passes through
& minimum as collector current is raised from zero....

A *

'sIgoid Wod MYV Ly yd &

=== Ipn General, if you wish to ¥now the characterisiics of trunsistors or other compon-
ents, it is far more useful to test them on the workbench, than to spend a lot of
trouble to ascertain the characteristic numbers. Most of the transistors on the boards
are in the 2N1300 series, but that won't tell you much. For one thing, you don't kmow
to which of the series a given transistor belongs, and for another the variation in
characteristics of transistors within a given type rating can be greater than the
variation between types! Those type numbers (2N..., OC...) are guides to approximate
characteristics only, and unless your circuit is quite uncritical, it is always wise

to test each transistor as relevant. Indeed, if you do not know its polarity before-
hand, you must test it for HPN/RHP Qr d‘B . ,gonsequences may result; very simple:
Apply voltage through a large regfgtﬁﬁf' a%%gén collector and base. If it is NPN, more
current will flow wken collector is negative with respect to base, vice versa for
PNP. Even,characteristica curves may be obtained by the use of potentiometer and
meters, and these will enable you to cumpute load lines, linearity, optimum operating
points, etc. For serigus experimenters we recommend to you the 'Grandma' articles in
the EEB, and follow the basic articles puhiished in Radio Constructor, and elsewhere.

We have received requests for information about Computer Design and circuitry.
This is altogether outside of our field of competence. Information on this subject
can be found in technical libraries, and in leading bookshops. A surprisingly large
number of technical reference works contain chapters on computer principles and design.
In addition, the magazine, Electronics Australia has initiated a series on the subject,
beginning with the June 1966 iesue. A general Reference List for comyuters appeared
in the Equipment Exchange Bulletin for July 1366.

e wish to extend grateful acknoledgement for assistance and information
furnished by the following parties, and others.

E. Foster R. Maddever R. Reynolds PLEASE NOTEs A new and ampli-
R. Gunther T. Qhabarg T. Vieritz fied article on characteristics
E. Kershaw H. Pfai;ar G. Petha:ick of Circuit Board components is A

in préparation, for the EEB, 50
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sense of fair play, not to spend those 5 days laboriously copying out everything
from the Manual! (. W. Industries, 2-6 Ethel St., Moorabbin, Victoria.

e —— —— —

IN ORDsR TO STIMULATE SALE of our electromechanical kit parts we are now offering
a Catalogue plus SAMPLES of electronic parts, gears, pinions, ete, to give a
visual indication of the range and size of these items. Catalogue and samples
cost you 70c (the samples alone are worth §1), or the Catalogue alone may be ob-
tained by sending 16¢c in stamps, to cover postage amd printing. Available from
CLIVE WITCHLLL INDUSTRILS, 2-6 Ethel St., Moorabbin, Victoria.
SYDNEY DISCOTHEQUE!! AR YOU HAVING A PARTY OR ARRANGING A SOCIAL SOON?? IF YOU
NuD HIGH FIDSLITY MUSIC FOR IT, CONTACT US. RECORDS PLAYED AND SUPPLIED FOR
ALL TYPuS OF SOCIAL GATHSRINGS. ALL PROGRAMMES WILL Bg SUPPLIED WITH TWO DISC~
JOCKEYS, PUBLIC ADDRi&SS SYSTsM, 'GO GO' DANCERS IF REQUIRED (optional cost). THE
ONLY ONi OF ITS KINDa«.s WE BOAST A PORTABLZ RECORD PLAYING UNIT \/HICH WILL
ACCsPT ALL TYPuS OF RECORDS, ALL SPEEDS AND PLAY MONO OR STEREOPHONI CALLY THROUGH
TWO 'PEFRLESS' CABINST SPEAKER SYST:2:S. ALL BUILT INTO A PORTABLE CONSOLE DES-
IGNeD TO ADD TO YOUR PARTY PLEASURL. Charge: #5 per hour. UYWrite for quote or
additional literature (including a full listing of our vast record library)tot-
SYDNEY DISCOTH£QUE, e¢/= P.G. Box 9, Crows Hest, N.S«WWe Or Phone 85-5846 to book.
WHAT A GHASTLY SITUATION! for Australian Electronics (76 View St., Hobart, Tas,
specialising in the finest surplus comronents and literature, all post free;
send for Free Cat) to be squeezed into such a small advertising space. Ah well.
Well-— we have this month a gorgeous Universal LT Transformer for a wide var—
iety of applications. Six separate windings. 3V at 1.5A each, 10% less voltage
up to 3 Amperes each, maximum. Can be raralleled to get 3V at 9A, or 18V at 1.5
A, or combinatiors of 6, 9, 12V inbetween in a variety of current combimtions.
The versitality of this transformer is enormous. Use for conventional filament
supply, transistor power, d.c./d.c. conversion, etc etc ete! 240V Pri (with
220V Tap if requested), S50cps. Flying leads (labelled). A mere $3.50 each, Post
FREE, ex stock. 'hy build your owm when you can pay us to do it for you? Much
easier, heh heh.... \'e also still have a few Calibrated Power Chokes left, 5-7
Hy+0.5% at lkc/s, OmA; or 220mA d.c., 1000, $2-80 ea., Post FREE. Also RF Chokes
m-wound, 1-1/4mH, 125mA, new. $0.15 each, Post Free, ten for a dollar. e even
have ore of those 105kc/s electromechanical filters still around, 1000cps band
pass with a shape that looks like a cliff; £6/$12+... BUT PLEASE do not order any
more X-i0 Kits or Power Supply Kits! They were snatched up by return of post,
and we had to turn several people away, what a pity. Grrrr. Had a chat with the
young chap responsible for so much of our grief; he said he was going to reform;
we'll believe it when we see it.... In any event it also appears that a number
of people are skeptical about the X=10 controversy. If, by the way, any of the
rest of you have obtained X-10s elsewhere, you might be interested in a discussion
sheet we prepared, treating various design and substitution problems inwolved.

We also have a number of books of all kinds, all very useful, as you may ima-
gine, knowing our bias toward the cheap and practical. They are selling very
well indeed, but if you want a list of contents etc please send SAE.

We have a few 3A diodes again, just arrived, and our very last stock of this
useful item; 100V/3A for 4/6, oh nuts $0.45, up to about 800V. Ditto some 20Amp
diodes, 50V/20A for $0.90, up to HT. Both 3A and 20A need only to be attached

to heat sink—— no heat sink adapter necessary, no sales tax to add, no postage...
~ CIRCUIT BOARDS, $15 Eer hundred transistor worth, all other components fres.
We have nearly completed a thorough investigation into the properties of Circuit

R ..
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Yearly Subscriptionst
HIBIJISHED- YEEEEEER] Tg_gﬂ%ﬁ SAD‘BEF NZB/_I Stgs/_l‘ $USDI95

R U T S SN T ST S
A BULLSTIN OF NEWS AND DETAILS ABOUT OHM'S LAW, I,$8I,, Editorials, AND SO FORTH
R R R e L R aE L LS e e ey arery

STAFF. Worries, R.L. Gunthery Stencils, Jill McLennany Draghting, B. Robinsony
Arrangements, Ann Grayj Printing, D.F. Daintony Advisory, R.S. Maddever, A. Gregory,
R. Reynolds. ARTICLES earn free one year sub. Author's Copyright. All opinions
those of authors; we guarantee nothing., SUBSCRIPTIONS are accepted for only one
year at a time, and begin with the current issue only. Please write name and
address legibly. BACK ISSUES are 10c each, after some delay. YOUR RENEWAL DATE

is indicated on your address label. Your last issue will be sent the month prior
to that datey take note. If your renewal date is January 1967, this will be the
last issue you will receive unless you send in your 85c. Ve can't afford special
reply envelopes or anything like that, so if your renewal is imminent, please attend
to it, the instant you put this issue down. Payment may be made with Postal Orders,
Cheques, or Postal Stamps. Thank you.

CONTEND . BAitorialss o o . 0 o o o n 0 % s & 8 6 &8 o 5 & s
Letters to the EAitor v & & v o v o o & « o o o = o = » &«
Grandma's Tests, Part VIA:s A testing Power Supply system.
A 4-transistor Power Amplifier. o v o« o o o « o « o s 2 &
Tape Recorder Review, by Australian Tape Recording Society.
Literature Revam . . + ¢« v 4 ¢ ¢ « « & ¢« o
O0ld Pethl o ¢ o« ¢ o o« ¢ ¢ o ¢ o o o o &

You Should KNOW Betterl « v« « o« o o o o PR
The .Amateur Radio Mobile Society. . « o s
Q'LID'IZG “rithﬂllt CDITI"’:‘I'Bnt - L] - L] L] L L - - [ ] [ N ]

Adver‘hisin:;.--.--..-.....-.---..-...
Guest Editorial. - TRANSISTORISED HF TRANSMITTERSesssssssss
Me seemes the world is runne quite out of square,
From the first point of his appointed sourse,
And being once amisse growes daily wourse and wourse, -- Edmund Spenser.

Editorial.

The reason for the expanded dissertaion on renewals, here above, is the fact
that a large part of our readership's subscriptions expire in January 1967. Ve
expect every one of you to resubscribe cheerfully, inasmuch as most of you would
have been the group which paid 3/- for your subscription for two years. In the
meantime the publication has grown and grown, likewise the subscription price. You
got a pretty good value for money, yes?, so please return the favour. As we
explained on P, 92 in the September dssue, we refuse to raise the sub to ﬁi.ﬁﬂ, in
spite of the difficulties of sending negotiable sums for 85¢. This will prevent us

from changing over to an Addressograph system of mailing labels, but it is worth it,
for the sake of keeping the sub rate at the bargain level,
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Editorial (continued),

Look at the page number at the last page of this issue. We should have been
able to afford ten pages per issue this year. 10 x 12 = 120. But many issues have
managed to exceed this limit, because of an abundance of material to publish.
Therefore we take this opportunity to catch up, in several sensesa, and combine
November and December issues. The next issue will be January, 1967, with some more
on semiconductor testing, and a nice article on a practical Transiatorised a.c.
Millivoltmeter. You won't want to miss that, will yoy?, nor any of the other goodies
we have planned for 1967. By the way, with your renewdl, please make some note of
your opinion of our publishing every other month., If we did this, each issue would
be somewhat larger, and we could afford photographs of equipment, etc. Or we could
make subscriptions run for 18 months instead of 12. A bimonthly schedule would have
two other advantagess it would reduce the pressure® on us, and it would also reduce
the burden of assimilating information. With the pressure one has in reading public-
ations nowadays, it can be a problem to find enough time to read them more than super-
ficially. Our material is too good to skim, and deserves prolonged study! A bimonthly
schedule might afford that opportunity. What do you think?

Fascinating comment by a friend. "I'm not quite sure about the EEB. It is very
worthwhile now. I wonder whether it will have done its job in another year. Unless
it has an enthusiast behind it -- as now, of course —— it could be a bit of & memtal
millstone.." Well, I'm not sure either. For one thing, I'd be surer if I knew Jjust
what was the 'job' of the EEB. Right now it just appears to be a big picnic for every-
one, The one danger might arise if it became serious. You'll know that that happened
when the subscription price exceeded ¥l.

On the other hand, I feel confident that the EEB will 'succeed' because it is
your enfusiasm that lies behind it. True, it needs me to push it, but you should see
the enthusiastic letters arriving with renewals (many of which also say '"keep EEB as
it is, to heck with gloss'). And descriptions of projects for articles. It seems to
me that after another year of this, the EEB will take off like a baloon, and my job
will be to keep it from expanding, from getting bigger and busier, from approaching

that Si level. We already have about 6 solid months worth of articles, and another 6
months worth of half finished omes. If we are going to go downhill, it will not be
within a year, nor in a direction I can visualise at present.

The only direction I can start to discern, is the fact that I like to present
articles which don't merely tell how to put this resistor onto that transistor. But
I like to describe design details which assist you in designing things for yourself.
But this might change, who knows? It will depend largely on what you send in.

PEPINP smen 3¢ 5] Siv4 anyd Pu;.l.u..ud Lsn

But it is true that I could often use competent help to review articles, prepare
features, etc. Anyone with a (tender) feeling for words, a moderate technical know-
ledge, and a passion for doing things as correctly as possibk -- youte impossible,
But write us anyhow, if you exist, and join the fun. — RLG

Letters to the Editor.

1) Proximity relay circuit has now been finished, and it works! I still can't get over

it. Question. do you want the article now, or wait a bit longer for improved version?
«»+ About that transistor with a B of 500 (EEB, Aug. 1966, p. 80). I eventually meas-
ured its leakage, and it was many mA. This could either strengthen the high B8, or

SLUawt [ hig i 3‘;;‘:!-3 oml odw:

-
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* For example, the stuation with regard to our finding time to take care of back
issues is ghastly, as those of you know who have been waiting for them.
(Letters continued on P.128 )
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GRANDMA'S TESTS FOR SEMICONDUCTORS. -=- by R. L. Gunther
Part VIs A Diode (or Transistor) Voltage Testing Device

Now let's get down to an actual gadget to make the various tests described for
the past two months of EEB articles. This, tooc, will have to be serialised, but
at least we can make a start here.

The Equipmerrt

he basic requirement is simply.a brute force power supply, to provide adjust-
able d.c. from D—-lODD"I/EmA, and a source of low voltage high current, up to the
rating of the diodes or tramsistors to be tested. Current output must be measured
at the same time as voltage, and the voltmeter ought to draw as little current as
possible. For only a few items to be tested, this is really &ll that you need. If
however, you want to set up a proper piece of equipment, the following design in-
corporates a number of refinements which make testing easier and more reliable. After
8ll, how about thos leads that so easily become shorted accidentally while testing?
Furthermore, if you have the device available you are more likely to use it, and
this can save you a lot of reliability. The mtings of commercial semiconductors
are often stated pessimistically in order to cover the worst possible case. By
testing them yourself you can design your applications specifically to best advantage.

The general circuits R1

*Always test your Mains
plugs to make sure that
Red is Active,

Black is Neutral.

500

T
SN A7
RED O
=hot" TEST
- 8oOwv ? :
' D,
BLACK O 5 All LT ! @ EZ
=neutral = windings " (Component values
in series ' no cr:i.‘!:::].calsl R5
GREEN 4 /
D,\g/ ng;qx Rev
— O Sws B
Fig. 4 R, = 1 -ﬁ'
T = Any power transformer, but a TV-type is useful +____h =] l—fﬁ_)g‘i}gTE
because of the several LT windings. If you wish s @I_,) Dy “pt D
to test diodes more than about 900V Peak rating, + _BD
it will be necessary to use two transformer secon- ' _L’é} 1 %% ?r

daries in series, and double the: values and ratings -
of all relevant components (using common sense). This may be quite a practical step,
because of the availability of HT diodes now at reasonable prices.
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Dl = Diodes amounting to at least 3000PIV combined rating (for a 700V RMS Xfr) (700
X 1.4 = 1000V. 1000V x 2 = 2000V because of half wave. 1,5 safety factor = 3000V.)
with the individual diodes connected in series as necessary to achieve this value,
each diode being shunted by 10Meg per 500V or so. Thus to use three 900V diodes
and a 300V one, each 900V should be paralleled by an lelMeg resistor, and the 300V
one by a 5.6Meg resistor. These resistances may sound large, but 900?/10 Megs =
90uA, which is about ten times larger than the reverse diode current at the rated
PIV. If more than two diodes are connected in series, they should also be parall-
eled by an HT condenser of capacity about C = SDDD/E; where C is in pf, and R is in
Megohms. Exact value of C is not critical, and can be nearest standard value.

D2 = 150PIV or more diode rated for maximum forward current to be tested.

D3 = These protect the voltmeter, M3 in event of a bad connection to a diode, or an
open diode. These can have a total PIV of at least 50V, and a current rating at
least as large as that of the largest diode which would be tested (eg 20A). Three
diodes are suitable for protecting a 2.5V movement, 6 for a 5V movement. Altern-
ative (cheaper, though more trouble) would be always to switch M3 to a higher scale
between tests.

Cl = Condensers in series, amounting to a working voltage of at least 1000V. The
exact capacity is not very important, as long as both are the same, and at least 4uF.

C2 = 2000uF or more (if availabk) at vorking voltage 1.4 x full LT secondary combinat-
ion. Its exact value is not critical, but ought to be at least 1000pF per ampere
to be passed, Alternative is to eliminate (2 entirely, and this has certain pract-
ical advantages. This places pulsating d.c. on the diode or transistor under con-
duction test, and reduces considerably the average power dissipated by it. But it
would require multiplying the d.c. readings of both M3 and M4 by 3.1, to obtain the
true peak readings. The various values of R2, by the way, should be chosen by cal-
ibrating with a known ammeter, not by calculation, particulawrly if C2 is used,

Rl = Current limiting resistor for shortcut testing. See Procedure C(Part VII).

R)] is chosen to give typical current at PIV, thus allowing direct reading of
PIV on meter Mj. Only really works well for zener op relatively sharp rev. curves.

R2 = Choose a value sufficient to limit current to the rated forward value for the
diode being tested, assuming about 1V drop across the diode. Suitabl ranges for
SW4 could bes 150mA, 750mA, 34, but this will depend very much on the cont_act
resistance of SW43 a banana plug system could be more suitable. This is essentially
& constant-current system, if you have at least 12V worth of LT windings, so that the
voltmeter, M3, will read directly the forward voltage across the load. Rated for-
ward current can be applied to Top Hat and other heat-sinkless diodes or transistors
without worry. But full current should be applied to Studs (requiring heat sink)
for not more than 10 or 15 sec if no test heat sink is provided. Therefore M3 should
be read quickly.

R3 = This is the main output voltage control for testing the reverse characteristic.
If a smaller or larger HT supply is used, R3 and R4 can be changed in proportion.

R4, R4' = These limit the maximum current availabk from R3, for obvious reasons., R4
is used for LT diodes where reverse current may be appreciable, and R4' for HT ones.
For a given setting of R3, a good relative idea of the shape of the reverse charact-
eristic curve may be obtained by switching S2 from P1 to P2, since this will
increase the current appreciably. This simple test would, however, have to be done
with some discresion, to avpid destructive currermt flowing on the P2 position.

R5, D43D4 protects the current meter, M2 against overload, andis quite necessary in
an installation like this one. D4 can be any good silicon diode, PIV irrelevant,

R5 is chosen so that M2 reads about lp.c. low when FSD curremt is being passed
through ity total FSD voltage across.the diode will then be about 250mV. This gives

i
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excellent protection of M2 for very little trouble or expense. R5 can be 0, byt
then M2 will only be protected to 3-5 x FSD; it won't burn out the meter, but it
could bend the needle. .

SW1 = Pushbutton or microswitch type. Thisis the main 'TEST' switch, and shuu%d b?
not too difficult to activate. I have found that a pudbutton of the type ordinarily
Tound in electronics suppliers stocks has too strong a spring pressure. It is, how=-
ever, easy to take it apart and replace the spring with a weaker one. The glﬁgrnative
is a microswitch with suitable lever projecting through the front panelsy this is what
I use.

SW2 = Chooses Mode of operstion. See discussion. S2 and S3 must withstand the HT.

SW3 = Chooses between Forward amd Reverse characteristic tests. Self explanatory.
Must have low resistance for high current.

Ml = Voltmeter with the usual scales, to maximum PIV to be tested. For ordinary
purposes, an ordinary EDK/? multimeter should be quite satisfactory, as long as you
remember that the current through Rl or R4 is the sum of that through both the meter,
Ml and the diode under test. <his means that if R1 or R4 is chosen to li?if the -

i iode ¢ to a certain value, it will al® limit the maximumvo age avail-
abﬁ%ﬁ?ﬁgﬁjﬁéx@? lil draws, the lower will be the maximum voltage for a given Rl
or R4, It is, therefore, best'fo use a VIVM (valve voltmeter) for M1, if you have
it. Even an llMeg VTVM is not really very good on the HT ranges, however, ayd in
Section C(Part VII) I shall discuss a better design for a VIVN with really high
ingut resistance.

M2 = 50pA to 10mA FSD, depending on application., For ordinary small diodes and
transistors, it must have a sensitivity of at least 100u4 FSD.

M3 = 2.5V or 5V d.c. meter, as available. But refer to discussion about condenser C2.

M4 = Ammeter, as appropriate. See discussion under R2.

e o N B B R fofepts (tﬂ' be COH‘EiﬂUEd)

YOU SHOULD ENOW BETTER!
-____—l—'-‘-l—'--.-___.__-—

Where we present a series of Vignettes related to competent technicians who
ought to Know Better. Have you any? Annonymously, of course.

2) An outboard potentiometer was wired to a three-terminal tag strip. The tag strip
Was screwed down to a chassis. Results were impossible. The cause was found after an
hour of trouble shooting: the centre terminal of a three terminal tag strip is contin-
uous with the mounting lug. The centre terminal of the potentiometer was thus connect-
ed to chassis, therefore to earth. fou wouldn't make such a stupid error, would you?

——-—.--..-—.._——_.—_a_.._-q-—.-.-_-.-.-—._..-___..__....,___..___.._._
-—-—-—-—-—--n-—-..—-—-—---—--.-—-—.--——-—-—-.—--—-.—-——-——_-_-—a_-—-

RAMBIINGS - by '01d Peth!

Now that 'Joystick' (Antenna) thing (see EEB, 'Letters' of August 66). A veritable
tempest in a teacup. There are Joysticks ami Joysticks™, and some people get better
results than others. O0Of course you read the testimonials of the former. My own seems
much of a dud on transmitting, though very good on receiving. It has dragged in
Europeans on 20M at S8 on occasion, and that is not bad for a few turns of wire on a
broomstick! though they can be high priced turns., On transmitting, like the Mfr sez,

I probably didn't remove all resonant structures in the area. The only trouble is that
my neighbour is going to get wroth if I pull down his short wave aerial, not to mention
what the XYL will do if I disembowel our clothesline. Still — a friend says he gets
particularly tremendous results from his Joystick (Antenna) on S5B, for some reason.
But another friend says he is going to drop his into a hole in the ground. Seems to

me, though, like that's an awful waste of 45uH of wire. Yet another local has run

comparisons between the Joystick and a sin lo~bed wirewove., The bed Latent]
progﬁged reports of 2=3 5—£ointa higher, ugér a EO milo pathl consistently

*What's this about "noun or alone'?? Have you seen Joystick advertisements?
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4 TRANSISTOR AMPLIFIER. | ~-= by C. Witchell

We have all seen circuits for simple 4-transistor amplifiers
in one form or another. What we have not been able to do, with
ease, 1s comstruct them. Generally the holdup lies in the match-
ing Sransformers or the output transistors. These difficulties
have all been overcome in this design since every part is avail=-
able in Aust. even to a neat printed circuit board for mounting
the parts. b, v

Right from the infancy of transistors it was known that two
tramsistors in push-pull mode gave high output power with surpris-
ingly high efficiency (max.eff.78% compared to a single transistor
output — class A — having max eff. of 50%). The output power
(power handling capabilities) of a pair of transistors in push=-
pull is about 5 times the rating of a single transistor. Out of
the nany 4 transistor circuits,,described ovor the yoars, we
have chosen the best qualities of each to result in tho accomp=-
anyirng circult. The first novel festure to be noticod is tho
direct coupling of the first transistor to tho sccond. Thias arr-
angomant onablos the first two transistors to bo tomperature
stablsa. This can be explained as follows: Supposc the first
translstor wore to hiat up. This would make it conduct moro
heavly and bring the base of tho socond transistor toward the
positive rail, Now positive on the basec of transistor 2 causes
a rediction in tho current flowing in its colloctor-omitter
circuls. It may bo hard to seo, but tho 10k rosistor is boing
brougktt closer to the positive of tho battery by the action of
Tr2 s¢ that Trl has an increoasing positive potential applicd to
1ts base. This reoduces the curront in Trl and tonds to off-sat
the original temperaturo risc. A reduced curront in Trl causcs
an increasod curront in Tr2 and so this interchange goes on
continually between the two transistors as they seok an cquil-
librium position; somewhat indopondent of the tomperature rise
of the surrounding air.

Further technical details will be discussed in forthcoming
articles. A synopsis of the points to be discussed include:

The construction and operation of Tl (phase splitting trans-
former; vifllar wound secondary, why? effect of dec component
on working condition). Part played by 47 ohm (at top) 30/10mfd
combination; emitter resistors; 30mfd electrolytics: 47 ohm
resistor; 10 ohm resistor; ceramic capacitors = in fact every
component will be discussed.,

Construction is really quite straight-forward. The holes
for ocach transistor are identified with letters C B E on the
underside of the board and no difficulties will result here.

It 1s always a wise precaution to check that the transistors

are inserted correctly, especially the output pair.
Reforconstantly to the schematic diagram to see that each
component 1s being inserted correctly. The holes for the 4 trans.
are positioned so that they line up with the lead configuration
of the transistor.,

Uso 3" spacers on the transistor leads & electrolytic leads
to keep the components up off the board and slightly protected
whon soldering. All the other components are placed as shown in
the diagram.
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4 TRANSISTOR AMPLIFIER

-

Schematic Diagram

suggested uses for the amplifier include:

Tuner Amplifier Stereo Amplifier
Miniature Public Address init Monitor Amplifier
Tape Replay Amplifier Paging System

Amplifier requires approx. 75-100millivolts input
to deliver 1 watt into an Sohm speaker.

PRINTED CIRCUIT BOARD

4.7% 470 4.7k | CONSTRUCTION
403 oo il L
1o @ @,&5‘@@{; lnl % '{xu | ’-’:“"*SPRP -7
input : @;j @:;) r:b,,n £Zﬁ@) SIE® -

ACTUAL SIZE

NOTE: A complete kit
of parts for the
amplifier strip is
available, as well
a8 all accessory

fé%ﬁ J; '
N -
O aars

Ea.hf]

Trl- OC71 or sim
Tr2- 0C71 or sim

Tr3- 0C74.
components, from MATCHED
C.W. Industries, Tr4- 00’?4}

2-6 Bthel St,, Moorabbin,
Victoria. SAE for information.
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LITERATURE REVIEW —- RLG |

Ugh, what have I got myself into. Still, can't be an educated person without
keeping up with the Literature, so let us forge on. Several people complained that
the treatment in the September issue was too terse. I agree, but I was trying to
catch up over several months for a number o Jounals. On that account, it was defin-
itely worthwhile for you to take a little time snd read the Review carefully, e.g.,
pondering ower the fact that 'Tr ham Rx, vy fb' could mean that here was a first
class article on a well designed transistorised madio amateur receiver, and it was
well worth looking up in the current articles in 'Amateur Radio' in which it appeared.

IX = transmitting, Rx = receiving, Di = diodised, fb = Nice, dis = discussion,
etgﬂmﬂpontinued from September'r Review. (ordinary valve-type transmitters and recoiv-
ers A ‘and convemtional stuff is ignored here).

AMATEUR RADIO (VK) | ELECTRONICS AUSTRALIA (continued)
Oct. A.c. supply, portable 240V. - lication, we shall discontinue the review
Antenna, improved directional for 20M. of its contemts. Our presentation of

Tr Amplifier design, II, fb. typical contents of interest in the Sept.
Tr ham Rx, III, vy fb. Review ought, however, to convince you
cynics that amongst its many pages of
BREAK-IN (ZL) (interesting!) extracurricular material,
Aug. Tr converter for 432mc/ﬁ1, l44me. there 'are often hidden many gems of real
Rx, Double anversion, dis, fb. interest to the experimenter. Subscribe
Sept. A Solar Heated Ham-Shack, vy fb, to and read this fb magazine, -- and
indeed. ©See also RTVH few years ago. don't miss the articles on Tr Osc or SCRs
Lt1 Osc, improved overtone type. in the October issue.
Ir Xmtr design dis, a must for hams, QsT (w)
Oct. Tr Xmtr design dis. Interesting to Aug. Rx. Simple 9-Tr for 80 and 40l
show Tr's better for CW, not Fone. UHF Oscs experimental using new Tr.
FM Demodulator design. Simple 50mc TVI filter for Tx.
UHF Ants Dish Reflector design. Ant+ Directional phased ground planes!

Defence of 'Cycl=s per second'l
Amateurs, emergency, and public service ...
Sept. Home made cabinets with simple tools

Di Power Supply Design, sxrt of.
1-Tr Xtl osc up to EDmc/h.

cQ (w) Direct reading C-meter (good, but note t+t
Aug. Tr Touch Keyer, II. Parabolic Ant. C of electrolytics not whole stary).
VHF Conical Monopole Antj 431 Fregs! VFO Stability, dis. Fb.
Understanding Field Effect Transistors. Ant Matching networks, hmmmm.
All about CROs, II, with photos. . More about Hertzes, heh.
75 Minibeam, no bigger %hﬂn 20M ) Ant Design for DX, vy fb.
Measuring a.c. current (wattmeter).
All about Standing Wave Ratios, fb. Rﬁgiggwgggﬁgiégzwoﬂm is similar to
Septi. Integrated Circuits for hams! ﬁ:ﬁ: with many good circuits, but I
Sylvia, ‘ couldn't afford time and money for both.
Tr Rx Freq synthesizer, phase locked. If anyone takes E-W, please write a Review.
FET, II, dis, vy fb. March., Tr A.C. Voltmeter, sensitive, stable,
CRO, III, dis, with pretty pictures. T HI-FI vs. LO-FI. Fascinating!}
Rx! Dual triode mixers. Tr Ignitions and cold weather starting.
Lasersty sources, applic, dangers. All kinds of articles on tape recording.
Antt Economical all band vertical. Tr Hi-Fi Preamp, simple, nice.
ELECTRONICS AUSTRALIA (VK) April. Comffunication via light beams!

. ST . SCR L Dimmers, simple stvle. '
Owing to limitations of space here, and HiaFigilngitt‘er-fuilannalg Z *I:rg.nafamétion.

to the ready availabitity of this pub- Tr D,Cs Voltmeter, not bad. With a very
ingenious Tr LT voltage standard reference.
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Literature Review (continued) . RSGB BULLETIN (G)
) Jdan., Tr tunable IF for VHF converters
RADIO-ELECTRONICS (continued) Tr r.f. cascode amplifier, fb,
April (continued) d.c/ﬁ.c. converter using filament xfr,
All about potentiometers

E—TI'-
New HT type transistor Feb. 7Tr elaborate regul pwr supply. All
May. Cathode, emitter, etc. followers. =

211 ahout: casentens st an Lidotl of the complicated transistorised regu-

_ .+ lated pwr supplies appearing in the recent
Ne lamp operated from 1.6V. - periodical literature are very nice indeed,

June, ALL about Integrated Circuits! but in Autumn the EEB will publish art-
I.C."'s are simply astounding. icles on the design of simple Tr regul
Transistor Ignitions, rediscovered,

pwr supplies!

Z stepup with common base. March. Tr Tx, 10W, 160 metres (5-Tr) w. Mod
T (UJT) small organ. -E;:hWien Bridge Osc better than Clapp,.
TESTING Tr with CRO. This article etc. 'Technical Topics' in the RSGB Bull

goes will with October EEB article. reviews many interesting items from other
Slave Photoflash, mags, and it is worthwhile to follow it,
5-Tr Gen purpose reg pwr supply (24) and Bk-In(ZL). Heartbreaking, but must

July. 2 x 30W Tr pwr hifi amp. (OTL) limit coverage here. The Butler Osc for
Use of vectors in electronics. , improved overtoné! Using and etching
Simple a.f. squelch ckt, Di. ¥ g surplus Xtals, Mounting rotatable

Aug. Simple Digital Voltmeter, Tr. aerials. :

CRO distortion (in the GROLS April., Tr. Base-Dip Oscillator, vy fb.
CRO electronic switch, 2~Tr. (We have an even better one coming up in
Car Tachometer, no transistors! a forthcoming EEB), Tr converters for UHF.

CRO sweep trigge?ing, 13-Tr, fb. May. This issue appears to have grown legs,
Sept. Lasar communic (but cf Sept CQ) and we can't find anyone in Hobart who

Zener Di used as VARICAPS! Fb. (see subscribes to it either! Can someone
&lso July 1966 issue of 73) please loan it to us for a day?

Computer circuits for general control June. A Phase-locked 2M VFO, this is a nice
use by experimenters, fb, idea for good VFQ stability. :

Using vectors for modulation. Fb, _ Ants all about earths, grounds, vyfb, A
One—c/h Amplifier with Regl Tr Pwr Sply very important article indeed,

5-Amp 8-Tr Regl Pwr Supply. Ants Simple all-band wire.

The Silicon Unilateral Switch, and you Tr Xtl calibrator (3-Tr), fb,

know what THAT is? It is the commer- July. 8-Tr SCB Exciter, Quack quack
cial version of our old PUJTL!!LP.76. 2Tr 100kc/s Xtal Marker.

Fixing burned-out ohmmeter ranges. 1-Tr Vackar High Stability VFO.
Oct. Electronic photo shutter analyser. More transistorised transmitters.
Using Computer Circuit Boards for cktsl Torroidal Balun.
Simple Tr conversion of multimeter to Aug, Tr SSB Exciter, II, including another

IVM (see also, March and April articles) 5-tr regul pwr supply.

SCS electronic switch. Why not use Sept. Accurate Freq Measurement at VHF,
PUITs? (See EEB, May and June 1966) Improved FET mixers (r.f.), etc.

Ant rotator, phase sensitive bridge, fb, 'Technical Topies' worth price of mag.

Simple low power OTL amplifier, 4-Tr, STABLE Tr VFOs, reexplored. Vv fb.
Delta-Y transformations, very useful. - " '

Neons for analysing intermittents, '73' MAGAZINE. This part of the Review is
ELECTRONICS-WORLD (W). Please see note g9 %o Do eomsthing of e problem. This
—_— oy * T Magazine contains such a plethora of int-
BeouL ¥his under ‘Radio-Rlectroniss.’ . srasting Gomstocti o articles, that it
ﬂﬂgﬁ f Attgnzzﬁgﬁséhpid‘ is quite hopeless to do justice to them

ow to sele okes.

UJT Interval Timer. FB Wiy tot use B in this kind of Review. You should, there-
’ . ¢
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Literature Review (continued)
'73" MAGAZINE (continued)

fore, subscribe to it, in spite of the

sometimes-ridiculous ideas of its Publisher

- Hi.

June. Integrated Circuits in a Keyer!
4-Tr 2M Converter, vy low noise,

Plus several other VHF converters.

The Last VWord in Q'Sers, but not least.

Literature guide to Surplus Convers.
Quad vs Yagi Ants (Letter)

A comprehensive Catalogue of Surplus,
available in U.S.A.; remember Customs
Duty up to 90 p.c., however.

July. Wayne wants us to go QRO. Ugh.
Bent Yagi Ant for space saving, 15M.
Precision Freq measurements, fb.

More on (VHF) Parametric Trs, fb,

Very nice Transistor Tester.

FET Voltmeter (22Megs), fb.

FET Audio Compressor, fb.

Another Tr Keyer.

—— o — — e e

—_—— p=a e e e e e —

NEXT ISSUE OF EEB. Reviewing some Tech
Applications Notes of the larger semi-
conductor manufacturers, with a pithy com-
ment on the conditions of availability,
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173" MAGAZINE (continued)

USE OF CROQOK Tr's as ZENERS, VARICAPS
(see also Sept. '66 Radio-Electronics)
DESIGNING Tr R.F. POWER AMPLIFIERS.
UBsUG's S5-Band Vertical Ant, fb.

Coaxial Transmission Line Handbook.

Aug, Simple Diode mixer.

+6-Tr 150mW 2M Xmtr with Audio, fb.
Plug-in Circuit construct for tenta-’
+tive modification of eqpt. Vy fb.

Tone-operated Squelch, vy fb.

Using 400cps generators, hmmmm,

Curtain Ant, smaller than long wire,

Diode protection of meters (but see
Diode Testing Dis in this issue EEB)

COAXIAL CONNECTOR HANDBOOK

e e e T e e e e e T o o T T i L A T o e e o et e o e e T T o e e e e
et — e — = ——] —_——

Somehow the Jan, March, and May 1966
issues of 73 have also grown legs. We
wish to look at them in preparation for
a series of articles on transistors in
Class C equipment we are preparing for
next year. We have sent for replacements
but they will take a while to arrive. In
the meantime, will anyone please loan us
theirs for a day? Write first, pls.
Thank you.

T o o 2T R T S S R

Ietters (continued from P. 120).

show the inaccuracy of measurement..... I also had a good go with a series capaci-

tor on the mains.

Aust. "Current Limited Power Supply Design."
four diodes in the secondary bridge rectifier.

very nice, must start testing.

This was a 600V one in series with the transformer for the El.,
When the capacitor blew, so did all

What a waste.... Grandma's Diodes

-= D. Brown, Gosford, N.S5.W.

((Send the article now if the improved version is indefinite. Better a bird ine...

When I want to build a current-limited supply, I generally put the series condenser

in the secondary circuit, or operate it directly from the mains (making certain that
the Neutral lead is truly neutrall). Possibly you have experienced a situation in-

volving resonance of the series condenser with transformer? Prevention would be to

use a different capacity or a damping resistance across thetransformer-- Ed.))

2) «.. I find that the EEB is an improvement over some publications, as the articles
are easier to follow. I should not use the word "simpler," as this not quite cor-
rect, but you do present complicated subjects fairly clearly...., I am still ex-
changing DX news with VK455 for my own DX Bulletin and his column in 'Amateur Radio.'
Have not worked a VK yet, but most of the stations that one could work on AM are now
on SSB, and that is hopeless unless you are 5-9+. Personally I think that SSB is
spniliﬁg the bands, because it makes it too easy for you to work them (if you are
also S8B), and great 'pile-ups' result... --'J, Cobte, Northumberland, England

((Jim has an amateur call, but I must apologise for not having it at hand to mention
Oh—- SSB is OK, I suppose, though it is a rather elaborate me%hnd for doing agmﬁﬁgéng~gd))

h: =
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" TAPE-RECORDE x! I_QE\leW‘

——

:g%pa .4351%t4f§( i b
TAKA T 1700

Submitted for inspection and report by the distributors, Magnecord Australasisa
Pty., Limited, 210 Clarence Street, Sydney.

A VERSATILE STEREO
VACHINE

4s the first "ikai" tape recorder that we have inspected this one *ruly puts
Akai higher on our recomendstion list.

The 1700 is capable of 4 tr.-i stereo record and reproduction with g rated
10 watt total output. Three gerorc speeds are incorporated and are ad justable
by the situation of a metal sleeve wnizh fits over the motor spindle. 1% is
obtainable by removing the sleeve and switching the two-speed induction motor to
M"low speed". For 3% i.p.s. tHo switch can be moved to Mhigh speed™ or left
on low and the sleeve fitted over the spindle. For the higher speed of 7% i.p.s.
the motor should be switched to "high" and the sloeve fitted. Fifteen inches
per second is available by purricsing a larger optional metal sleeve.

Tope motion is governed by two lovors situstoed just below the take-up spool.
The upright position for bot' levers indicates a stationary position and playback
and record are controtled by the left-hand control and fast-forward and rewind
by the right. decidontl orasure is guarded with the use of o safety button
below the pressure roller o ihe deck.

Between the two control levers is a slido switch which selects either auto
stop or manuel stop and this action is controlled in conjunction with the device
situated efter the tape leavez the capsten. If tho tapo brecks or the supply
-oxpires this device returns tc it's lower position and thus cuts out tho motor,

Tho tapo in trensit passes only three stationary objects, thus reducing
wear or magnetisation of the tuipo. These objects are the recard/playback head
the erase head and the auto swilzh lever. Tho first tepo guido usos a moving
slocovo which spins with tho tapo.

Should ono wish to liston to rocordings via hoadphonos a jack is providod
~ for tho connoction of high quality storoo 'phonos with & binaural typo jack
fitting., Wo rocomond tho Lkeoi ASE 88,

Tho dock has tho sockots for dynomic microphonos and tho audio conmtrols
aro of tho stackod typo, situated bolow tho hoad covor, tho volumo adjustablo by
the outor knob and tho tono by the innor. 4s incorporgetod in meny Akai tapo
rocorders, tho 1700 has a "Left/l1-4, Storeo, Right/2-3" switch for solection of
the typo of record or reproduction dosirod.

Only threo minor factors displeascd me with tho 1700. (1) Tho lovel
indicator is onc metor used for both channels, a switch being provided for solect-
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REVIEW (continued)

ion of channel required. (2) The instant stop lever tends, whon activated, to
tip tho machine over unless it is raisod slowly which, in turn, produces "wind-
up" on playback. After a little practiso it is possible to mastor this situat-
ion elmost entirely. (3) Unless flush plugs aro used for oxtonsion spoakers
tho mechino cannot be used in tho horizontal position.

Seck to the fevoursble points, the rdar panel provides for the connected
of auxiliary equipment such ss another tape rocorder, power amplifier or pick-
up inputs.

It is possible to switch the speekers on or off by a switch on the rear
panel. This is designed when used for recording through another item with
it's own inbuilt speskers.

Monitoring is not possiblo via tho inbuilt (or oxternal) epeckers but this
may be atteined by using stere headphones.

Overall, this machine carries our endorsenent as a moderately priceq, stereo,

high quality end lightweight tape rocorder. , ,!
’ David James

MANUFACTURER'S SPEC IF ICATIONS

Power supply: :100-240 volt A.C. 50/60 c/s
Power consumption: :80 watts
Recording Systems :New LC biag

:(Patent No. 233093)
:Four track stereo in line
sMonaural four track system

Recording Indication: sR=channel VU meter

Tape Speed: :?%3 3%, l%'i.p.s.

liotor: :Two specd

Distortion Ratios :Less than 2% high frequency
sdistortion (at 1,000 cyele 0 VU)

Wow & Flutter (Playback): :Less than 0,18% RuS

Equalisers; :NARTB standerds (playback)

Fast Forward snd Rowind Time: :Each 150 seconds

(1200 feet tape 50 ¢/s)
Each 120 seconds
(1200 feet tape 60 c/s)

Frequency Response: 40 to 18,000 c.p.s. at 7 1.p.s.
Output Powers: | :5W meximum per channel (10W total)
{ Vecuum Tube: :12AT7x2, 6BMBx2, Silicon Diode

150Dx2

Speaker: 50 x 70 x 2

Dimensionss 2133H x 133" x 9"D (case closed)

- Weight: :331bs : :
Retail Price: :£304.75 (£152.7.6)
Merber's Price: ' :On Application

FREE COLOUR LITERATURE AVAILABLE BY WRITING THE SECRETARY
QUOTE ‘MAKAT" 1700 '
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THE AMATEUR RADIO MOBILE SOCIETY *

Before leaving New Zealand we made enquiries &g to the possibility of obtaining
an amateur radio licence in the UK. By a coincidence 1 spoKe 1o tne oecretury of the
ARMS, Edgar Wagner, G3BID, and from there on, his group was a tremendous help in
advising us on how to obtain such a radio licence.... The aim of the Amateur Radio
Mobile Society (ARMS) is to foster mobile operations in the UK and to stand up for
the rights of the mobile amateur' operetor on a world-wide basis. Since its form-
ation early in 1959, amateurs have joined from all corners of the world and now
membership extends to more than 30 countries. The society call-sign G3NMS, has
its headquarters in London, organises its own mobile rallies, meetings, and assists
in judging competitions, etc. Since 1959 the achievements of the soriety have:
been very heartening for mobileers. The first break-through occurred in 1963,
when members in Belgium and Holland obtained mobile licences for United Kingdom
amateurs to operate in those countries. In July 1964, the ARMS obtained permission
for US amateurs to operate its station G3NMS at a mobile rally. Following these:
concessions the Postmaster announced on 16th March 1965 that Great Britain would
enter into reciprocal licensing agreements with other countries. Forms for the
'application of membership' are available from the Hon., Secretary, Amateur Radio
Mobile Society, N.A.S. Fitch, GZFEK, 79 Murchison Rd., Leyton, London, E.10 Eng-
land. v .

The Club also publishes a monthly magazine, 'Mobile News', which is supplied
to all members.
((BEB Editor's Note - In Australia we owe undoubted gratitude to ARMS, largely
through whose efforts the reciprocity logjam was broken in the UeKey and no doubt
here subsequently as well. One hopes only that the independent nation of New
Zealand will soon follow this progressive trend .... By the way, the '"ARMS News'

is more than a compilation of minutes of the Society -- it often contains excellent
constructional articles of interest to radio amateurs, and not only mobileers.))
Fdbdb bbbt bl bbb g

QUOTE WITHOUT COMMENT :

"This inverter provides slightly more than one kilowatt of power at 117V a.c.
for a d.c. input of 12 volts. Using the inverter to operate a linear mobile, has
enabled the author to cut through the QRM with ease."

o

R D e S

PUZZIE -~ - LA »
A Cube of 12 resistors, each 1.0 ohms resistance. What is the resistance
between points "X%and "Y"? ((This was sent in by !0ld Peth' who Swears that
three people got three different answers.
Y Doesn't ssem all that hard. What do you
% think?))

..ﬁ.--ﬁuppaied ™ be g cJbe !

- - |
IMPORTANT CORRECTION: On Py121, Fig, 4, this

VAYA __7L
- g@ issus, please note that the diode string, Dj

should be connected directly across M3, not
Yo Sw3. Make note of this on Fig. 4 nows.

XO

¥ From "This Amateur Radio World of'Durs,“ by D. Mackay and G. Bradshaw,
"Break-In," July 1966, p. 186.
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ADVERTI S fﬁj (G =

Personal advertisements free, up to about four lines per issue, 25c per approximate
line above thet, ﬁi half page, 31.50 per page (our cost too). We reserve the right
to omit copy, etc. Copy is good for only one issue at a time, resubmit if necessary.

b '
— &

WANTED Power Transformer for Pye Reporter. Please write to Noel Ferguson, 23 Floral

ONE ONLY as new, high impedance X-3 crystal microphone with switch, neck cord, stand
Socket, 9 feet cable., Black and chrome finish. Suit recorder., Cost £3/i5/1, sell
for £2. Post Free. Or swap for any of the following in good conditiong National
Wd-2049 Microphone, Pen type signal injector, Miniature transistor broadcast band F o0
transmitter -- range 200 ft with telescopic @erial, Laurence Wright, Hunter Springs,-
Via Scone, N.S.W: | “

DISGOTHﬁ’ Ell WE PROVIDE HIGH FIDELITY MUSIC FOR PARTIES OR SOCIALS, ALL
§§§E$ WO DISC JDPCKEYS,  PUBLIC ADDRESS SYSTEM, etc. A FEW,OF THE ARTISTS IN OUR
RECDRB LIBRARY:=~ The Beatles, The Basybeats, Billy Therpe and The, Aztecs, The Mini-f¢
banders, Herb Alpert and the Tijuana Brass, Bert Kaempfert and His Orchestra, Normie'
RoWe, Hermen's Hermits, The McCoys, Mantovani, etc etc etc etc. Charge, ¥5 per  1c
hour, and well worth it. Write for quote or additional litermpture to:- SYDNEY 3.
| - DISCOTHEQE,” ¢/~ P.0. Box 9, Crows Nest, N.S.W. Or Phone 85-5846 for bookings.

EQEQTRQ@EQ&&NIGAL KIT PARTS, samples consisting of gears, pinions, etc, plus Cata-
logue for 70c. (the samples alone are worth ﬁi), or the Catalogue alone for 16¢ in
stampsy frof «; CLIVE §ITCHELL INDUSTRIES, 2-6 Ethel St., Moorabbin, Victoria,

EA?E YOU SENT FOR OWR LOVELY TRANSFORMER MANUAL? Full description in last month's

« bBuild you own trans ormers, the way you want them, cheaply and easily! b
Remember, special premarketing offer to EEB readers, ﬁi (instead of 51.35), post free.
Satisfaction guaran?aed: CoW.I., 2-6 Ethel St., Moorabbin, Victoria.

SELT, OR TRADE two AKAT extension speakers designed for the XIV Recorder. Exchangeror
3 ’

trade in on a set of vented bookshelf (8 ohm) speakers. A. Apil, P.0. Box 9
Cairns, Queensland. L >,

e . Ly e
IHE AUSTRALIAN TAPE RECORDING SOCIETY publishes a monthly bulletin containing material
such as the Tape Recorder Review reprinted in this month's EEB, technical articles,
services, tape exchange programmes, etc. etc. ATRS, Box 9, P,0. Crows Nest, N.S.W.

AUSTRALI AN ELECTRONICS, 76 View St., Hobart, Tasmania. Tax Paid, Post Free.

Full details on our Universal LT Transformer appear in this issue. Why build your
own, why go to all that trouble, when you can get this neat package delivered to your
door? But you had better get Witchell's Transformer Manual aryhow, for all those
other transformers we don't stock. STOCK - Miniature glass diodes (0.164, or r.f.
to 35mc/s) ~= 300 PIV = gc, 400PIV = 10¢, 500PIV = 13c, 600PIV = 18c, while they last.
Silicon Controlled Rectifiers (0.5A)~-600PIV = g3, 700PIV = ¥3.50. SCR(0,754) —
100PIV = 80c. SCR(4.74)--$2,50, 600PIV = §4.10. SCR(104)--50PIV = #1, 100 PIV = §1.50,
600 PIV = $4,65, Note our ever-diminishi stock. Transistors, 2N2562 (PNP, Ge, 20N,
3A, 8OV) $l.15, 2N2563 (ditto, but 100V) ¥1.35. 2N29928 (NeN, si, 1sw, 14, 200V,
50mc/hl like PADIS0) 3b.zn. New stock of 2N2991, 2N2992 (lower voltage) in Dec,

ggmpgtaf Circuit Boards, ecial November offer to EEB readers ONLY 13 per hundred
oW 8 can one ge 03% of stock of those ma*welous, Transistor So etspuntig J
December (?), sorry. We kept getting air mail shipments, finally had to order them
by sea, but the supplier is very slow. Worth waiting for ...

e
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UNIVERSAL IT POWER TRANSFORMER: $3.50 ea, Post Free ! Australian Electronics
UNIVERSAL LT POWER TRANSFORMER Free

76 View St., Hobart, Tas.
Primary: 240V/50cps = Blue + Red (87 w)
EEUV/%Dcps = Blue + Green (81 w) when fitted (on request).
Please NOTE-- It is imperative not to connect the 240V Mains supply between the Red
and Green leads, or the transformer will be destroyed !
I,= Magnetising Current = 66mA when no load on secondary, ?pri=240v.

Secondary: Six independent identical windings.
Nominal rating of each ‘= 3V.(RMS) at 1.5A.
Voltage regulation of each winding:
#A=3.27V, 1A=3.08V, 1.5A=3.CV, 24=2.9V, 3A (max)=2.7V.
DC Resistance = 0.1 w per winding.

Efficiency: 80 per cent at 24W total secondary load.

Dimensionss: z-?/hin long, E-S/Ein high, 2in deep, approximately.

Coding: Primary, as above.

Secondarys Flying leads, enamélled, 4in. The 'start' lead of each winding
has been coded, thus-- 1-Red, 2)Yellow, 3)Green, 4)Blue, 5)White, 6)Black. The
leads emerge from the former in order of winding, easily determined by inspection.

To connect leads in series, connect the 'start' of one winding to the 'finish'
of the next. To connect leads'.in parallel, connect 'start' leads togéther, and
'finish' leads together. Never connect two windings in reverse of this arrangement,
or they will both be shorted out. To illustrate the phasing (and as part of the
tests we make on every transformer), we have twisted together the leads so that all
secondaries are in series, when supplied to you.

Essential information has been written on various parts of the transformer, to
increase its usefulness. Thus, even though this data sheet m&y be lost, you will
always know the characteristics of the transformer. This is something we always do
in our own workshop, and thought you would appreciate it too.

A ementss The secondary windings may be connected to give an enormous variety of
combinations. For examples '

1x3, 6,9, 12, 18V/1.5A. 3 x 6V/1.5A + 3V/3A. 1 x 9V/3A
1 x 3V/9A, 1 x 6V/3A + 6V/1.5A 2 x 9V/1.5A
3 x 3V/3A. 1 x 6V/4.5A ' Etc !

3 x 6V/1.54 1 x 12V/1.5A + 6V/1.5A

And twice as much current is available from any combination, for about 10 percent
less'voltage, if it 'is acceptable to allow the transformer to run warm.

Applications: The number of applications possible with this transformer are many indeed.
It can be used for ordinary filament supply, several isolated filament supplies (use-
ful for regulators, etc), bias supply, transistor power, power converters (dc/ﬁc,
dc/ac, ac/dc), etc. Note that filament isolation allows use of valves at various
cathode-earth voltages. For transistors, separate supplies can be provided for
separate units, for NPN vs PNP, bias supply, etc. In the 18V configuration, peak is
25V, and this is ideal for powering regulators, high fidelity complementary
Symmetry amplifiers, or transmitters. Where the transistors are rated for it, the
higher voltage allows higher output for a given average curremt, or more linear opera-
tion. 18V is a particularly difficult voltage to obtain ordinarily, unless you wind
your own, or connect other transformers in series. The former is tedious, and the
latter expensive,... If two 9V windings are connected together in series, the full-
wave configuration of diodes mgy be ysed to give about 13V peak.. Connecting the
secondaries in series with primary allows use as boost or buck autotransformer,
332-253?/1.5A with 240V Mains.... Maybe use as universal transis.modulator xfr?
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TRANSISTORISED HF TRANSMITTERS .

Under prodding by friend Leslie Smith of VK6, we have got interested in present-
ing a reasonable survey of transistorised transmitters which have appeared in var-
ious places, or which could be presented freshly. In regard to the latter, if you
have any useful designs or insights about the use of transistors in transmitters,
please send them to us before Autumn. Anything at all could be interesting, any. _
power, any simplicity or complexity, any ideas, hints, etc. We shall run a sefies -
of articles on this subject, and want to make it,ag good as possible. Please help.
SCIENCE FICTION, 5 years of 'Astounding', 2 years 'Aeromoddller'. Months of quite

fascinating reading! Make offer, all or part. Ds Martin, Physics, Box 252C G.P.Q.,.
Hobart, Tasmania. = a1 : :
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EQUIPMENT EXCHANGE BULLETIN =

P.O. Box I77, Sandy Bay, Tasmania, VK7

Published Nearly Every Month i I0c per copy
Yearly subscriptions — $A 0,85, NZ 8/-, $US 0.95

A PROMISING NEW ELECTRONICS JOURNAL for nearly everyone

STAYF, VWorries, R.L. Gunther. Stencils, Jill Mc Lennan. Draughting, B.

Robinson. Arrangements, Ann Gray. Printing, K.M. Kelly. Advisory: A. Gregory,
R.8. Maddever, J.A. Hill, R.A. Reynolds.

HENEWAL date is indicated on your address label. If it says '1-67' this is the
last issue you will receive unless you send 85¢, or have already sent it.
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M- Edi‘tﬂl‘ill- L] L] L] . . L] - - L] . . ] . . L] . . P- 135‘
Rectabular Exerusion Bracket for mounting the Trichometriec

Indicator Support, with a note on similar developments
which may or may not appear in the EEB in future issues. . . 136
Adv'rti.itlg L] L] L L] L ] L] - - L] L] - L] [ ] L[] - - [ L] 136
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Guest Edjtorjal.
A bird in the hand is seldom wrong.

-- L. Powsner
EDITORIAL —

We delight in the unexpected, so here is an unexpected December issue! We
trust that the Christmas season brings you the joy It represents. And that the
New Year wil bring you creative satisfaction and renewed hope for the future.

| personally am having some difficulty with said hope, but it will
probably work out somehow, as always. In any event, the EEB will stagger
on, on schedule or otherwise. Just be patient, please, and you will receive
your precious coples in due course — but always worth waiting for == | hope.

We have been offered the use of some duplicating facilities by a de-
voted reader, and our gratitude is boupdiess. It ought to make the work

easier and /or the content more attractive. ‘
-
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Editorial P.S5. on Jan 2, 1966 ! --- Ah the best laid plans of mice and men. This issue
would have been out to you perhaps a fortnight ago. But we couldn't get P, 136 to print
on the Litho machine, tﬁo we tried and tried, because it was a 'paper! stencil, and
this particular machine just doesn't like to take such. So, back to the Duplicator; the
'metal' plate used for P. 135 is too expensive to use routinely.... In view of the late
schedule I'1]l add some material that would have gone into the January issue, but re the
use of ohmmeters with transistors, be sure to see P. 58 of our Vol. II.... I have to
attend a meeting in Melbourne the second week of January, and am vesy busy preparing
material for it. So the January issue will be late (so what's new?). RLG

e I I RrRIN

Tetters
13 I thought you might be interested in hearing about my travel experiences in VK. I
had a nice, if short, visit in Melbourne, tended by hams at every turn. They drove me
all around the city, took me out to dinner, and entertained me quite royally. And
many thanks to them too

From Melbourne I took a train up to Bendigo and met a group there. Had lunch, then
they drove me up to meet the group from Birchip. Had dinner there and stayed overnight.
I was able to work home from VK3ATH easily on both 80M and 20M-- good S9 signals on
both bands. Ray has a good 2l antemns too.. It gives him 34db gain, and he is getting
signals back from the moon with it, and receiving KeMYC on two meters with it via the
moon. The next morning they flew me in a small plane all over Victoria and New South
Wales and then to Griffiths, where I got a commercial plane and went on to Sydney .
There the VHF gang grabbed me, and the spin began again: lunch, dinners, drives all
over town-- visiting hams-- officials, etc. My short stay in each place was jammed to
the hilt. '

I was surprised, on my arrival in Perth, to find how much Australia has followed
the U.S.A. in development. More so than any other country I've visited... My next
stops were FK8, VR2, 5W4, KS6, FO8-- and then back to the late autumn in New Hampshire.
Sorry to miss VK7, but I couldn't get everywhere. After a few days rest on return to
Wl, I got on the hunting kick and got a nice deer up in Maine-- spent a lot of time in
New Hampshire, but no results this year. laybe next. '

At the Magazine we've been in the process of changing printers, which has kept
me hopping to New York, Chicago, and places. We are changing over now-- the February
issue will be from the new press. Here it is the 1lth of December and no one has the
December issue yet. I have been raising h with the printer, but no avail. If the
January issue is as late we will have the spectacle of the February issue arriving a day
or so after the January., Such a business. ,

They tell me that there is no problem in getting a license in Australia-- which
leads me to wonder why you are not on the air and active?

-- Wayne Green, WENSD/&, Peterborough, New Hampshire.

((Shucks, I'm too busy editing a new and growing technical magazinej you know how that
isl Not to mention a hectic professional life. But someday, maybe-- if I can find
someone to Assistant Edit (so that I can merely publish!hi). Anyhow, you do my heart
good with tales of late publishing schedules of 73. Just like the EEB.-- RLG/VK7RG))

2) Bimonthly, NO! Twice as big a pill to swallow each bimonth, twice as hard to read
the bigger issue. Re-- your 4-transistor amp (November EEB), BAH, who wants transfor-
mers? I shall send.you & transformerless circuit diagram soon ((see ye to it-- %P.)).

Now here 'is something useful., Small modules of transistor equip- . . 5 gﬂt
ment may.-be made up easily for plugging into a standard B9A valve base, g 0
using an ordinary 9-pin plug (eg Mec Murdo BLMQUSP), and a few inches, E'Q 0
say, of 6 hole matrix board. Two pins at opposite ends of a diameter e ©2
are bent over half way up with taper pliers, and pushed through small Lﬁiﬁgr
extra holes drilled in the matrix board. Dhe bosrd can be held firm to e L

the plug with epoxy glue such as Araldite.. If more Gonnections are needed, 12 pin

T




P. 136B
Letters (continued)

EQUIRMENT EXCHANGE BULLETIN

Dec, 1966

plugs are available, but the sockets for them would be less likely found in spares

boxes than the B9A.
circuit boards into circuits.

This idea could be used to good advantage for plugging small
A major circuit modification (or minor)

can be made

in a moment, by plugging in the appropriate unit, or removing one for modifications.
-- R. S. Maddever, Corio, Victoria.

3) Yes, I think a bi-monthly production would suit me better. The business of finding

time to read and digest is the trouble at present.
-- T. Starritt, N.W. Mooroopna, Victoria.

would help lots.

A larger, less frequent issue

((Generally people do not seem to be much against an every-other month schedule, but
wa do have an awful lot of articles to publish. 'More on this next month, in Editorial))

(Letters continued P, 138)

e S  E

EEB SUMMARY, VOL II, 1966

More technical bibliography.

Volume compression, Part III.
Tetrode transistors, Part III,

February, P, 13-20
Don't be afraid of transistors !

High input impedance from common emitter.

Tetrode Transistors, Part IV.
Hints for importing.

March, P. 21-30

Computer circvit boards, revisited.
SCR, Part VIII. Improved phase shift.
Voltage ratings of condensers on mains.

April, P. 31-40

The Trichometric Indicator Support.
Volume compression, revisited.
Grandma's Tests, I. Simple transistors.
Laser dangers.

Pressure injected..... dectode.

May, P. 41-50

All about the Joystick device,

More about condensers on mains.
Transistors vs valves.

Grandma, II. Transistor power amps.
Pseudo-Uni junction Transistors !

JHHE’ P- 51—64
Where to find transistor literature.

PUJTs & II,
Grandma, III. Commonsense Tr testing.
SCR, IX. A simple polarity inverter.

Form a Cooperative to buy cheaply ! Now !

July, P, 65-76,

Bibliog of Tr eqpt in 'Amateur Radio'.
SCR, X.

Mul%istable neon oscillator designs.

M,

A simple full-wave lamp dimmer.

(July, continued)

Bibliography of computers, for brave souls.
Grandma, IVA. Testing diodes, etc,

More hints about forming Cooperatives.

August, P.77-30

Joystick 'Antemma' revisited.

More strange behaviour of condensers?
Automatic door opener.

Does 'Transistor Kits' still publish?
More semiconductor bibliography.

September, P. 91-104.

'Electronics Australia' is worth reading !
Waveshaping circuit.

Literaturs review, first of a series, I hope.
You should KNOW better !, I.

Grandma, IVB. Testing diodes.

Simple dual voltage power supply.

HT kills permanently and forever.

October, P. 105-118

Ohm's Law and the EEB.

Multistable neon lamps, revisited.
Grandma, V. Transistor voltage ratings.
Computer circuit boards, again.

November, P, 119-134

Grandma, VI. A semiconductor testing supply.

Joystick, revisited.

4-transistor amplifier unit.

Literature review again. What a job !
(but worthwhile for you to read closely)

Tape recorder review,

You should KNOW better !, II.

The Amateur Radio Mobile Society.

It's easy to work DX when you go QRO.

Transistorised HF Transmitters. Any ideas?

December, P, 135-138% :
May we take this opportunity of being sure not
to be late, by wishing you a Happy Easter?
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RECTABULAR EXCRUSION BRACKET — B.J. Sardine.
In our April 1966 editorial of EEB, we gave you a sneak preview of
a unique mechanical aid for your workshops. /e now supply you with complete

construction details of a Rectabular Excrusion Bracket for mounting the
Trichometric Indicator Support.

Please note that the Ambihelical Hex Nut illustrated for attaching the
support is of unique design in that it has to be tightened up fully to
remove the nut., lMaterials are unimportant, but we advise you to consider
carefully the weight you will place on the support, cnd then select materials
accordingly.

Trichotometric Indicator Supﬁort.a

” 04.0833 ft. \\ .\“\

.. Rectabular DExcrusion Bracket

We're not quite sure where this idea came from, but we extend grateful thanks for it
anyhow. How about your sending us your omwn ideas for various applications of the
Trichometrie Indicator Support, preferably (but not necessarily) electronic. fe

can’ print’ the best ohes each’ month',' ' Plaaks’ draw clearly, praferably with Indian' Ihk.
¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥
ADVERTISING (Free up to four lines. Otherwise a contribution would e appreciated)

FOR SAIE-- Duleci 10W Amplifier. This is the commercial version of the famous Mullard
5-10. In perfect working order with full equipment and original instructions. In-
put sensitivity 40mV (1 Meg) for 10W (14W peak)., Output 3, 8, or 15 w. Make offer,
R. S. Maddever, 35 Biddlecombe Ave., Corio, Victoria.

FOR SALE-- (1) Waterworth 500W Slide Projector with strip film carrier and semi-
automatic slide changer. §45... (2) 1000W Transformer, 190-250V Primary (tapped 10V
intervals), Secondary 0-12, 31, 110V. MNeter fitted. $l2. L. 5. Dunn, 16 Grace Ave.,
Dandenong, Victoria. (Dandenong 2-0141, ext 245, business hours onlyj.

WANTED -- GDO in good condition. L. Smith, VK6ZGA, W.A.M.C., Carmel, W.A.

SCIENCE FICTION-- MODEL PLANES. Vhat more fascinating subjects could you ask for?

Years worth of the best in both subjects. Months of fascinating reading. Write to
D. Martin, Physics, Box 252C, G.P.0., Hobart, Tasmania,
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Letters (continued from P. 136):

4) 1 like your work and look forward to your monthly effort. It would break my
heart to wait 2 months. ~—— L.We Collinge, Chester Hill, N.S.W.

5) +se Any covers for Vol. IT coming out like last year?? —— M. Skop, Kew, Vic.
(( Tes, but not until we work through the present  backlog of Back Issues!--Ed))

6) I find the £iB interesting and useful. I'm a trainee technician, and find

most of the information is the kind of stuff which can't be found in books—- only

learnt from exnerience... == K. Atkinson, Brisbane, Qld.

(( Many thanks to the rest of you who sent your congratulations and best wishes!

¢ 1t really makes it all worth it, believe me. But it seems somewhat extravagent

to claim that ours is the very best magazineesss..? =-- Ed.))

DﬂﬂﬂﬂﬁﬂﬂﬂHﬂQﬂﬁﬂﬂHﬂﬂﬂﬂDﬁﬂﬂJﬂﬂﬂJﬂDﬁﬂﬂQﬂﬂﬂQﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬁﬁﬂﬂﬂﬂﬁﬂﬂﬁﬂﬂﬂﬂDﬂﬂﬂﬂﬂﬁﬁﬂﬂﬁﬂﬂﬂD

[ JANTEDs Collaborators to buy some Fairchild transistors with me. They have higher
Treq; ecurrent, or gain characteristics than circuit board ones, as well as low tem

effsct and high stobility characteristic of silicon. Considerably cheaper by the YOD.

So let's get together and buy cooperatively. Write RLG, c¢/- EEB, Box 177, Sandy Bay,
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AUSTRALIAN ELECTRONICS Technical Notes, Revised Sept. 1966 ' P.s

0of course the usuval capacitative transien’t suppression wes employed at the input. Opera-
tion was satisfactory, and no instability was observed after a long periocd of operation.
Not all SCRs have Vpg appreciably higher than FIV, but when they do, you can use it
to exiend operating voltage. For any PIV, diode protection can allow input peak voltage
to be applied nearly up to Vpg. Ve may note that diode protection of an S8CR can require
an HT diode of sufficient current to match the rating of the SCR, together with hsat
sink, if necessary, and such diodes are not always readily available. In that event,
it is necessary to use unprotected SCR, and incerporate adequate PIV safety factor, as
for diodes (though with somewhat greatev safety factor). It is interesting that when
the PIV of an SCR is higher than V gs by a factor of at least 1.5, it can be operated
with an a.c. input close to the Vpn rating, because  the margin between a.c. input peak
and Vppo need be only small compared to that between input peak and PiV.... It is worth-
while to think about these various relationships, because they can assist you to get the
maximun performance from economical SCRs having a given set of ratings.

If full-wave rectified output is desired from an SCR circuit, one can use either a
l-vave SCR configuration, or a single SCR at the output of a full-wave bridge cf
silicon diodes. Full wave has half the ripple and 40 per cent more output than half-
wvave. It should be noted that the output from an SCR fed by a full wave bridge is full
cycle pulsating d.c., and is therefore inapy»ropriate for driving obligatorily a.c. de-
vices. On the other hand, although the output from full-wave connected SCRs is true a.c.,
its waveform is highly distorted, particularly at low average output, and is therefore
rathsr unsuitable for feeding transformers and other components requiring good a.c.) the
transient spikes produced by SCR-controlled a.c. feeding a transformer can be formidable.
But this output can be used with fans and other motors, and with fluorzscent lights under
certain conditicns, Radio noise suppression is discussed in the GE SCR and Hobby Manuals.

Although every SCR we sell is accompanied by technical specifications, we cannot
choose favourable characteristics on request, because that wovld obviously exhaust stock
for subsequent customers. .

It is important that the gate not be driven more than 1/2V positive while the anode
is negative with respect to the cathode. This condition can be satisfied if a silicon
(not germanium or selenium) diode is always placed in saries with the gate electrode
leading to signal. The diode d4puld be rated to include any rossitle transient over-
voltages from gate supply voltage or output circuit, but its current rating may be very
Y, (eg. 100mA). _

Technical applications of SCR can be found frequently in the periodical literature.

In Australia this will appear in Philips' Miniwatt Digest, Mullard's Qutlook, and in

the Equipment Exchange Bulletin (see below). Overseas literature rich in 3CR topics in-
cludes Radio-Electronics, Electronics-iiorld, and to & lesser extent the radio amateur
publications of Britain and America. Electronics Australia treats SOR subjects occasionalily.

THE EQUIPMENT EXCHANGE RULLETIN, P.0. Box 177, Sandy Bay, Tasmania

Since we contribute advertisements To the EER, and as individusls contribute articles
te the EEB, we should like to draw your attention to this interesting new publication.
It covers a wide range of subjects of interest to the electronics experimenter, and its
approachk is casual and informative. Contributions by readers are encouraged and raceived,
and the result has been a truly reader-oriented format. Coverage is primarily on ssmi-
conductor subjects, but not necessarily. Although all hobby subjects are encoureged,
readership seems to be primarily interested in experimenters' electronics. Each monthly
issue runs to 10-14 pages, and annual subscription costs €0c; as of January 1, 1967, it
will cost 80c. The BER is a wholly non profit-msking endeavour i You are encouraged to
send to the above address for & free sanple copy, or to subscribe. PLEASE do NOT send

subscription orders or payments to Australian Electronics ! It confuses the bocks greatlv.
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