EQUIPMENT EXCHANGE BULLETIN

Jan. 5, 1965 Issued twice monthly Vol. 1, ilo. 1.

SUBSCRIPTION: 3/- for 24 issues (1 year), sent to all subscribers by Air
Mail on the 5th and 20th of each month.

ARTICIES are solicited for the EEBj; for each one published we offer a one-
year subscription. We prefer articles on electronics subjects, but .
any good hobby treatment will be considered. Acceptable articles will
be printed in the order received.

S —— — i — i — T S S S S M T M M R S S T e . S T T ot ——

SILICON CONTROLIED EECTIFIERS: Part I. —- by R. Reynolds, VK7ZAR
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For some time, electric power circuits have been controlled by thyratrons,
a.c. reactors, variable resistors, and other units -- generally bulky, ex-
pensive; and power consuming.

Investigation into semiconductor theory has produced a unit capable of pessing
a much higher current in a small a size of unit,; with a voltage drop of 1-2 volts,
and which is much easier 1o control. Reverse voltage ratings commonly available
can be as high as 600V Peak, whilst a commercially available unit goes as high
as 150 Amps forward current rating.
This remarkable device is the Silicon Controlled

R4 Rectifier, or SCR. It has much the same a=ppearance
' as a Stud-type diode, and similar size for the same
current rating. The difference is that the SCR
has an extra connection near the cathode, known as
l + the 'gate'! electrode. DNote also that the stud end

|
i

——1 - of the diode is normally the cathode, whereas that
t}}_*jl L;f £ "2 of an SCR is the anode.
L LN e
J2 =* |- T = The SCR is constructed in the following ways—
J'1L Wi i There are two layers of N-type silicon and two

for current flowing between cathode and anode in
either direction, either one or two junctions will

be reverse biased, and hence very little current
will flow. If we comnmect an SCR as in Diagram 2,
Junctions 1 ard 3 are forward biased, and Junction 2 is reverse biased. If we
can make a small current flow in Junction 1, a current will flow in Junction 2,
and thence through Junction 3. As the current rises in Junction 2, more cur-—
rent will flow in Junction 1, anli so oni +the current is limited by ng and the
internal resgistance of SCR and battery. We can make this starting current flow
by several possible methods:

‘l layers of P-type silicon connected as shewn. Now,

l. Increase the voltage beyond the turnover point of Junction 2 (Diag. 3).

R .
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Silicon Controlled Rectifiers (continued):
2+ Since these units ere light sensitive, we could shine a light on the
second junction, if the SCR case were transparent.
3. Heat the unit (not recommended for ordinary applications!).
4. Pass a forward curremt through Junction 1, by means of the gate electrode.

Method No. 4 is the one normally used in the SCR. Other methods apply to units
such as light activated switches, etc. Note that when current flows in the re-
verse direction to that shown in Diagram 2, the unit behaves as an ordinary diode
which is back biased, since then the gate has no effect on Junction 3.

Ia /ﬁ : I, = anode current .
// VA = anode voltage
/‘\_ L
// turnover point
PIV i IBD- ____________ _
—-lef : h"'—":* . ft H VA
\"‘\. ;_ g - I | _:_)
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V/ 'poof ! ~Ia \,/
Diagram 3

Now consider Diagram 3, which describes the operating parameters of an SCR.
Voltage applied in the reverse direction merely results in the typical reverse
characteristic of a silicon diode (-V). With zero gate voltage, voltage applied
in the forward direction (+¥ﬂ) also appears to show a typical reverse characteristic
(because in fact, Junction 2 is reverse biased), but at the breakdown voltage, Vpgp,
the breakdown current flows, IBD;, and voltage drops rapidly (in 2-5 nsec. ) to some
low value, V' (about 1V.). If, then, forward current is increased further, voltage y
rises slowly along characteristic L.

Ordinarily the SCR will not be operated near its breakdown voltage, but at
some lower point, Vyp. At this voltage, the SCR will conduct only a small leakage
current \eg. a few milliamperes); but if a small Current is passed through the gate
electrode, breakdown will cccur at VDP’ and the SCR forward resistance will again
drop to a low value. This resistance is low indeed; and a quite remarkable property
of Junction 2 is that it is able to pass many Amperes in spite of the fact that it
is initially a reverse Junction. The SCR will continue to conduct after it has
been triggered, until anode current falls below Iy, the holding current. In thisg
respect it behaves like a thyratron valve.

One other point to note is the behaviour of SCR forward current with time. Time -
sequence is an important factor in switching an SCR. If forward voltage is applied
too soon after the unit has been conducting, the current will flow again, inasmuch
as charges around Junction 2 have not had time to reform. The usual period re-
quired for this recovery time is of the order of 50 usec. For Ip greater than Iy,
fhe unit will conduct, and for IA less than Iys the current will drop to a low value

( contimied page 5.)

the leakage current).




EQUIPMENT EXCHANGE BULLETIN P. 3 Jaruary 5, 1965

ADVERTISING: 23 per word to subscribers only. Words in excess of 20, 1ld each.
Call sign or name free. For advertisements appearing more tken once,
10% may be deducted from the total cost. Underlining 14 per word.
Deadlines for advertisements are the lst. and 15th. of each month.

SPRCIAL RATES: Half page 25/-. Full page 40/-.

All advertisements must be prepaid. Do not send cash by mail. Receipts will be
issued on request only. Send advertisement and subscription to
Charles Pallaghy, P.O. Box 177, Sandy Bay, Tasmania.
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sy SAIE: Nickel Cadmium Cells. 4AH 1.25v. Size ¥, x24x2 inches. Makes ideal port-
able source of power for radios, transmitters, etc. 6/~ each including postage.
D.R. Ross, 41 Denning St., Hawthorn, S.A.

RECORD TV PROGRAMMES EASILY,CHSAPLY at home. System uses all Australian parts.
System is photo/magretic entirely. Description and circuits 55/10/— post free.
QIK FIRE SYSTEMS, P.0. Box 41, RIVERWOCD, N.S.W.

WANT: Geloso VFO or similar for Boy Scout Club (VK7BS) transmitter. Ray Jeffrey,
2 McRobie Ave., South Hobart, TAS.

FOR SALE: 1000 Keps. crystals with sockets for RTV and H Deltahet' front-end.
£3 each. Apply VK3ASY. ( 22 Williams Rd., Shepparton, VIC. )

FOR SALE: Tape Recorder Amplifier, from Megign No.2' of RTV and H, Jan. 1954,
Complete with head, but no deck. Make offer. John Greenhill, 11 Linton Ave.,
South Hobart, TAS.

{K;ﬁi SAIE: i) 2 only 866A rectifiers (mew). 15/- each. ii) 1 only H.D. Sync. vibrator.
YWi0/-. 1ii) Back issues of RIV and H, NOTE: Items 1 and ii for personal callers only.
Leec Cordell, TV repair speclalist, L4s South St., Bellerive, TAS.

WANTED : Marconi B28 receiver or simllar. Rodney Reynolds, 3t. Georgés Rectory,
Battery Point, TAS. :

WAITED : First edition of the RSGB Radio Handbook, and ancient copies .of ARRL
Eandbooks. R.L. Gunther, Fhysics Pept., Box 2520, G.P.0O. Hobart, TAS.

WAITED ¢ Bug Key, mechanical type. C.K. Spiegel (VK7XS) , 592 Red Chappel Ave.,
Sandy Bey, TAS.

WANTED: Two gelsyn motorsm, one master, one slave for an ivdicator unit. Mugt be in
workirz cordition. Mr. R.S. Bowman, Peau View, Parrakiey S.A. (VK51

DON'T IEILAY. ADVERTISE NG FOR RESULTS.
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THE EIECTRONICS ASSCCIATES PACE

We are pleased to announce that we now offer & line of L4OOmA silicon
diodes as follows:

PIV Five Ten
600 - . 57/6
800 - 70/~
1000 97/6

1200 80/- 140/~
1400  112/6 200/~
Our supply of the above diodes is relatively limited at this. timej please

specify suitable alternatives from our regular stock of diodes. A few of them
are listed here: _ :

PIV Amps  Price® PIV

PIV Amps Price*

100 0.75 2/~ each 50 1.5 3/6 each
300** 0.75 3/6 20 3.0 2/6%**
500**  0.75 5/9 50 3.0 4/6

700 0.75 8/6 100 3.0 5/-

900 0.75 11/6 100 12.0 16/-
1100 0.75 15/3 200 20.0 23/6 - .

i nimum order: ten diodes, but may be assorted.
**Tn late January or early February. '
seeys imum order of this item: ten, non assorted.

Germanium diodes are also available as Point Contact computer type for VEF or
detection, or as Junction type to handle up to 1 Amp, each, in power rectifica~
tion circuits. Our big shipment of the Junction type arrives later this month.
S.A.E. for full details of our many irexponsive ratings in the Jamuary Catzlogue.

Each order is accompanied by comprehensive technical information. Please read
it before installing the diodes.

Tormst Diodes guaranteed, sales tax paid, post frees remit only the price shown.
Cash with order. Currency only by registered post.
Please make Postal Notes or loney Orders to the Poat Office
at 'Sandy Bay, Tasmania'. Postal stamps 0K for small sums.
Orders by Post only, please.

If you are ordering from this advertisement, please mark your envelope 'EED' in
the lower left—hand cornsr. Thank you.

ORDERS BY POST:

After a year of oporation, it seems that we have been discovered by Tas—
manians, and by visitcrs from the Mainland. The difficulty is that BE.A. ig a
'gpare time' operation, located at the home of the Manager. If the customer
comes during the day, he encounters the XYL, who doesn't know a full wave from
e permarent one. If he firds the Manager, a long technical or amateur discussion
usually follows. Ve enjoy this greatly, but it takes too mich precious time,

The pogtal service is rapid, ard we answe¥ erquiries immediatelys Tharic you!

Pr—— B it

BIECTROIICS ASSOCTATES: 76, View Sireet, Hotart, Tasmania.
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Silicon Controlled Rectifiers (continued from page 2).

A final and important note: When used in an a.c. circuit, an SCR is a
half wave device, and as such must be considered similar to a half-wave diode
for PIV and forward current ratings ( average and surge), with all appropriate
gafety precautions. The SCR can control .on one half of the cycle, but gives
egsentially zero output on the other halt's It is possible to use SCRs in
complete a.c. circuits, but this requires multiple controls and some care in
equalising outputs (eg. matched SCRs), or the use of full wave bridge recti-
fying ;ircuits which present both half-waves to the SCR ( see article in next
issue ).

For the home experimenter, applications for the SCR are endless: lamp
faders, electronic ignitions for cars, food mixers, movie projector speed con-
trol, electric drill motor speed control; and so on. Iet us know if you have
an interesting application of Silicon Controlled Rectifiers, and we may be
able to publish it here.

In our following articles we shall also describe several basic appli-
cations of SCRs.

R. Reynolds.

L T B R T I Rrararary

CUT OUT FCORM FOR SUBSCRIPTIONS:

Cut along this line.

THE EQUIPMENT EXCHANGE BULIETIN,
P.0. Box 177,
Sandy bay;
Tasmania.

Please send me the next 24 issues of the EEB. I have enclosed g
to the value of 3/-.

DATE 2
NAME :
ADDRESS :

( Please print clearly ).




EIECTRCNICS ASICCIATES
76 View Street
Hobart, Tasmania

MEWS SEEET Jamizry 1965

(=%
from cur HNovember publicaticw, plus a-few subsequent customers who did o
the November News Sheet. To the latter we might mention that for the past
have teen issuing a periodical lews Sheet in Wﬂl”h vie presented variocus i
technical and commercial interest. The response from the November Reply M*,ets
has been remarkable, compliments have been frequent, and we have received goms
warm letters. Thank you, all of you.

This News Sheet is being sent only to those of you who returnsd a Re

d—ﬂ-ddd

Popularity has its drawbacks. You seem %0 enjoy our informal style, low
prices, and so forth. But we have received such a large rumber of Reply Sheets
that we are now back where we started: with a large (and expensive) mailing list.
Vle have, therefore, decided to place llews Sheet and advertisement material e gu-
larly in the Equipment Bxchange Bulletin, becanse their new low subs oription rate
promises to provide a large circulation for adveriising. Otherwise there is no

1aect10n between the EEB and FA, other than the fact that they use our dnthug
. Jlicating machins, for which we charge a suitable Tee.

On the other hand, why should you pay even.3/ p.as. for gomething you would
get free? DBecause, as you car see from the enciosed meterial, the EER ig con-—
giderably more than a source of low-cost advertisement svace: it has gradustszd to
the status of a real fechnical publication. This new Journal reduces our adver—
tiging costs, anl relieves us of publication worries.

We are willing to share this good fortune with you, and tec the readers of this
News Sheet (cnly) we shall offer 1oo¢/o 75A diodes for 15/ per ten, and 200V /0. 754
diodes for 22/6 per ten —- until February Sth, or until supply of diodes is
exbausted, whichever occurs first. Limit: 20 per custampr If we run out of 200V
todes first, we shall substitute for them 15 100V diodes for every 10 200V ores

S

Ahdered. In order to handle these orders euonom¢ca17y we shall have to reduce the
book keeping to a minimum. We ask you, therefore, not to include in the sazme en-
velope any order for other diodes, but to put them in a meparate envelope, with
soparate payment. Aud oy the lower lefit hand corner of the specisl envelove, pleans
weite '100V' or '200V' (or both), a the case may bsee... We have g few hunired of
the diodes, but in event of cur selling all of them, plsase irdicate wheth r,

.sh refund cr alternative merchandise. A current Catalogue sccompanies this

obeets If you are grateful, please subscrive to the BEB.

Friends tell us that they talked to soc~and-so, who had bought some of our

diodes; and was emazed that they worked so well, Puzzled, we asked 'well, what dic
he expect?'. The answer: 'a real bargsin is rare.' Aye. verily. Ve are not
getting rich, but we're enjoying it}

Ve did get some iransistors, finallys a half-dozen nice big 100V power “ran-
istors; ideal for electronic ignitions, etc. Three of them ware open or siorted
to begin  with. The other three broke down vtterly under typical dynanic
switehing conditions. So rmch for surplus powsr transistors. A discourag?
expensive lesson, but we shall be recelving several different kinds of tr:
5L*““" the next few months, and va hope that somz of them will bs sultabl:
particular we have wich hope for silicon (or possibly germonium) trensis
7. ??TT? 200me /a3 the Reply Sheets shovad uucb enthusisam for thew; and

g LT
1333

- T (\ £ Tl

2. -
e teying.
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THE USE OF REVERSE-POL.I JTV DIODES. by R.L. Gunther, W6THN/ VK7

It is not always convernient to use micg washers to isolate Stud Diodes from heat
sinks, becsuse they are susceptible to dirt, puncture by burrs, and are somewhst less
efficient for heat transfer -- The thermal resistance of 0.005" thick mica is about
ten times that of a metgl-to-metal contact. Stud Diodes with reverse-polarity are
available from various manufacturers, and can be mogt useful in combining heat sinks.
Consider these circuits:

R

101,.5 -

Fig. 2% E
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Fig, 3: E,= 2B, PIV = z0. ¥)ltege Doublewr  PIV =

=

Here, PIV= pesk inverse volticge gpearing across each Stud Diode, and of ccurse the
diode PIV rziing itself must be 1-% to 2 times this voltage,

E= peat voliage sppeariug across the whole seccndary winding of the transformer,
except in fig. 2, which is shown to illustragte the rasting-multiplying sdvaniage of the
series connection.

D= ccnventional diode. R= reverse polarity diode (viz. ancde is diode body ).
The D.C. output volteges showmn are spproximate only, and in fact are somewhzt less.

A discussion of the actual voltage and current relationships will be presented in a
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following article,

When vsing the ordinary diodes with the cathode at the diode body connection (viz,
the end with the threaded serew), Fig. 1 could give only a + polarity from the heat _
sink connection, but with reverse-polarity diodes, the situation is as shown. Tais is
not particularly important for a well isolated secondary winding used in Full Wave,
but shows its advantage in Fig. 4, where the Full Wave Bridge now needs only two sep-
arate heat sinks rather than three. Fig. 2 shows how the PIV wating of the céicdes may
be doubled by the series connection. More than two diodes can be used in series, but
this requires more hza+t sinks.”™ TFor the record, however, I do not recommend using the
Half Wave configuration for a rectifier, except in circuits with small loads and low
supply voltage. Reasons for this will be discussed later.

In each of the above circuits, the condenser, C; is 0.0)uF, and C, is about O.1pF
for a 25V supply, half that for twice the volitage, etc. These condensers are instale
led for reductvion of transient voltage spikes, and at least one winding pust be so
protected if silicon diodes are used with a PIV safety factor less than 5-Told. A
somewhat improved transient protection characteristic can be obtained by putting a
resistor in series with larzer values of Cl and C,. This will be discussed gquantita-
tively in the next issue of the IEB.

Condenser C; is the normal input condenser of the hum filter, and for low voltage
output would nominally have a capacity of several hundred microfarads., R; is essential
for protecting the diodes from surge currents, and will have a minimum value (for
diodes rated at 3A or less) of about one ohm for a 50V supply (2 ohms for 100V, etc.),
though more resistance is better if voltage regulation is unimportamt. If the maximum
output voltage under load is desired, the value of the surge current resistor (Rl)
can be reduced by the amount of the d.c. resistance of the secondary of the transformem
and the resistance referred to it from the primary,

When you combine heat sinks, remember that for two diodes the combined heat sink
must have at least twice the area. If you run less thin the rated maximum current

through a diode, the heat sink can be somewhat smaller, if space is importans. An
ordinary metal chassis can make an adequate heat sink, if it is not unduly neated by

other components (eg. resistors oz transformers). In this regard, Fig. 1 is useful,
because the chassis heat sink can be at negative potential if mica insulaters are not
employed (Ry would then go in the + lead, of course). This would be convenient forr
valve circuit power supply.

A complete list of useful technical references on diodes and SCR's will be
presented in a forthcoming issve of the EEB.

-= R. L. Cunther

% When more than two diodes are ccnnected in series, it is wise to shunt each dicde with
a8 0.001uF to 0.,005uF condenser (of suitable voltage rating) in e2ddition to the vcltags
equalising resistors, becaus2 oF ihs 'hole storage' effect. It is a complicated
phenomenon, but it exists and requires the use of the condensers to ensure against
rectifier failure. In addition, when any of the followirg conditions apply, the shunting
condensers should be used when diodcs 2ta commected in series:s VWhen PIV safety facior

is low, when operating frequency is above 1680cps (but the max=mum useful freouenczy for
Studs is about 4CCcps, and perliaps 50kes for Tov Hats), vhen ihe input waveform is non-
8inusoidal, or when the load is inductive. For the lat#er condition, when ths load is

& choke imput filter or d.c. motoir, an additional trensient suppressor should bz ccn~-
nected across the outpuy of the supply (eg. in place of Cz), consisting of & 0,1uF

condensewr in series with a resistor. For LT, the resistor is 0 ohms, and for HT, it
could be 1K ohm,
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word. Deadlines for advertisements: the lst and 15th of each month,
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FOR SALE: RIVH back issues. 1948-1951 - 1/8 each, 1952-1956- 2/- each, 1956 to date-
2/% each. All post free. T. Ohsberg, 92 Cascade Rd., South Hobart, TAS,

WANTED: Modulation Transformer 40-70W. VK7TA. 5.2037

The AUSTRALIAN TAPE RECORDING SOCIETY will soon be opening its 'Pre-Recorded Tape
Library'. From this library members may hire tape recordings, made by the Society, its
members and associates, and released to all members as 'ATRS PRE-RECORDED TAPES' for a
small hire charge plus postage. Numerous other benefits are also offered which will be
explained in our reply to your letter addressed:'The Secvetary , Australian Tepe Re-
cording Society, Box 9, P.0., Crow's Nest, New South Wales.'

FOR SALE: Long Playing Records, slightly shop-soiled condition. Ten inch 6/- each.---
Ralph llarterie, Count Basie, Richard Haymen, Jerry Byrd, etc. Twelve inch, lO/L and
12/6 each, =-- Liberace, James Darner, Edmund Hockridge, etc. All post free. Send
for list to R, leincke, Box 77, P.0O. North Essendon, VIC.

FOR SALE: AR 77 Comm. receiver, clean, 30Omc-550kc. £38. Heath 'MOHAVK' Comm. receiver
in excellent order, 160 metres to 10 metres plus € and 2 metre calibrations, all modes
gsb. am. cw., S-lleter adjustable T-notch filter with 5 selectivity positionst £100.

2-metre converter to suit abovet £20.---- Heath 'APACHE' 180 watt am/hw transmitter
and S5.B. 10 ssb adaptor to suit same, two units: £100, Heath 'Marauder' crystal filter
180 watt transmitter ssb. am. cw. as new: £140, ---- Transistor Ignition unit, new

unused 'Titan' make, in original pack. 12 volt: £26, new; used but perfect: £230, ————-
Movie projector, 16mm sound - silent 'Pyrox Victor' complete with spools and fiim re-
winder, amplifier, speaker. All in good order, used privately, only: £75., ——=-
1-40 metre whip, 1-80 metre whip, 1-Body mount. 'Hygain'. All new. DLot: £30,

S. E. Widgery, 39 York St. West, Ballarat, VIC.

WANTED: i) All back issues of 'Amateur Radio 73'. ii) Socket for R.C.A. wvidicon type

7038, 1iii) Manual for Radio Compass RxBC-433 (SCR-269).
Stephen Kuhl, (VK2ZSK), 234 Military Road, Dover Heights, Sydney, N.S.W.

SILICON DIODES: Gueranteed, tax paid, post free. New stock: Special Reverse-polsrity
3A Stud Diodes, at no extra cost! Normal type (N) has cathode at Stud end (the end with
the threaded screw). Reverse type (R) has anode at stud end. Present stock of 34
diodes: 20PIV (N): 2/6, 50PIV (Nor R): 3/9, 100PIV (N ox R): 4/-, 200PTV (¥ or R)s4/8,
300PIV (N): 5/-, 400PIV: 5/9. We have a few 34 diodes at 900PIV and 1000PIV: If you giwe
us a good reason for using them (we are interested), you can have them for ths 400V
prices..... MNinimum order: ten dicdes, any assortment., We also have 2 Amnp diodes from
200PIV to 400P1IV, and in fact quite a lot of diodes of various ratings from 0.4 to S04,
80 to 1500PIV, all at most reasonable prices. S.A.E. for Catalogue.

Electronics Associates, 76 View Street, Hobart, TAS.

-- (continued, next page)

L R ——.
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ADVERTISEMENTS CONTINUED:
WANTED: Pair of Walkie-Talkies. Must be chegps R.L. Gunther, C/L Physics Dept.,
Box 252C, G.P.0. Hobart, TiS.
B N n
SILICON CONTROLLED RECTIFIERS ( Part II ) by Rod Reynolds, VK7Z/R
In the last issue of the EEB you were introduced to a discussion of general theory

and practical gpplications of the Silicon Controlled Rectifier (SCR). We are now going
to look at a few details of operation after first discussing g simple SCR power supply.

J—'SCR; 100 PIV/4,7A
NS +

Pt ' S 50 3 Vo cocmnn—
k"’\ S oo Eo
L B A 7-25V
[VYWTh0-100mH | 4.7
1 OZ(,
Low YHigh
D1
? 200 PI¥ 4 L EREGA
R ¢ = O
< 0.1 500
J' 40V
( 25V, 6A ) ——— - °- * >~
secondary

Notes All condenser values are in pPF. Resistance values are in ohms.

Figs 1. The power supply.

This unit may be used to control small lights and small decs or 'universal' type
motors (dynamotora, electric trains, etu.), and also makes g very good battery charger.

It can not be used to control any unit employing a transformer, or a shaded pole or
induction a.,c. motor.

We found last time that an SCR requires a specific gate current (and hewce voltage)
to fire, which is not substantiaglly dependent on anode voltage. Consider the rosition of
the slider of R, in fig. 1. With the slider at C, the voltaze on the gate is insuffie
cient to fire the SCR, and hence no current will flow. (see also, fig. 2). With the
slider at B such that the trigger voltage is just reached, the SCR will fire over T of
the cycle. 4s the slider is advanced toward A , the SCR will fire earlier in the cycle,
because the gate reaches the threshold sooner. Wnen the slider reaches A, maxinum con-
duction occurs, such that control is obtained over nearly % of the positive portion of
the cycle. The SCR will not conduct over the negative half of the imput cycle. Note,
however, the use of g diode D, in the gate circuit. This prevents destruction of the
SCR during the negative portion of the cycle. The process is similar to that described
for normal triggering, but in this instance a pesitive gate bias with a negative anode
potential would result in irreversible destruction of the SCR junctions owing to high
currents flowing in the wrong direction. For practical purposes one could assume that
the positive gate potentisl has lowered the anode PIV below the safe level.

Therefore: A POSITIVE VOLTAGE GREATER THAN 0.25V MUST NOT BE APPLIED TO THE GATE
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SILICON CONTROLLED RECTIFIERS (cont.)

(with respect to the cathode) WHILST THE ANODE VOLTAGE IS NEGATIVE WITH RESPECT TO
THE CATHODE.

The SCR will not 1limit the current to a resistive load for a duty cycle shorter
than + cycle ( ie. the minimum average output

|—’T\ gate vnltagE| r I current will be greater than zero when R, slider
e et is at position C), but it can control a com-
ﬂff: mutator type (eg. 'universal') motor at a very
a low speed, owing to a feedback interaction bet-
ween motor and gate electrode. The choke, 'L!
in fig; 1. damps out 'hunting' in the motor at
low speeds, because of certain complex phase
interrelationships. At low moctor speeds, better
control is obtained with céswitched out of the
circuit, but it is switched in at high speeds
| | anode o’ for smoother operation. Speed control of or-
voltage | dinary electric drills is best accomplished with
C1 connected into the circuit. MWMore about
motor speed control in a subsequent article.

When used as a accunulator-battery
charger, Ry must be adjusted to avoid over-
charging, so that as the battery voltage rises,

. the charging current falls to a low value.

l Owing to the relatively high price of
e footnote) SCR's, some attention must be given to the prob-
lem of suppresing transient voltages, which can
otherwise be destructive to an SCR as to any two-element silicon diode. The easiest
way is to provide a High PIV safety factor, but this is expensive , and it can be mod=-
ified by suitable circuit design. 'Thyrector' surge voltage suppressors (similar to
high power double-en ded zener diodes), are ideal for this purpose, but they are not
yet very common in this country, and other recourse is possible. Condensers C2, C3
and C. are adequate for transient voltage suppression. This subject will e discussed
in the next article in this series.

Pig. 2 (se

With an SCR it is particularly important not to tighten the mut holding it to
the heat sink, beyond 15 in-lb in torque. We shall refer to this again.

Rod Reynolds.
e g = = S ST RIS SRR A ST

Fontn?te= /pplied anode voltage is ir phase with:the trigger voltage. This is
very important in this circuit, if control is to be effected as .designed.
DON'T DELAY. ADVERTISE NOW.

TELL YOUR FRIENDS ABOUT OUR PUBLICATION. INCREASES IN SUBSCRIBER

NUMBERS WILL MAKE YOUR ADVERTISEMENTS MORE SUCCESSFUL.
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Editorial. It is heartening to receive so many subscriptions every week and we

hope that this trend will continue. We have received word from several advertisers
regarding the success of their advertisements in past issues of the EEB, Many thanks
to those people who encouraged their friends to subseribe to the EEB.

CORRECTIONS to Vol.l No.2. The vertical axis in Fig.2 should be labelled 'gate voltage'
for the upper graph, and 'anode current' for the lower graph. Anode voltage applies
to the dotted curve. In Fig. +the unlabelled diode is D,.
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SILICON CONTROLLED RECTIFIERS..... Part IIT... by R.L. Gunther and R. Reynolds.

Reduction of transient overvoltages for SCRs and Diodes.

"e.s Because of the sharp transition of their dynamic reverse resistance from a
very high value to a very low value in the region of avalanche breakdown and because
of their low thermal capacity, (SCR's and semiconductor diode rectifiersj usually have
little margin between the value of voltage which they can block satisfactorily in the
reverse direction on a continuous basis, and the transient overvoltage which will de-
stroy a cell by shorting in a matter microseconds... The likelyhood and the severity

J-SCR; 100 PIV/4,74
NS | _
g

,FE;‘E“ o> "
1K | o 7-25V
Ry S YW 0-200m8 | 4,74
4‘r 0’46
@ i o
250v. ac e, ol Low ?;::d
MALES 5,01 L
= G4 s -7
0.1 500
o . 40V
secondary

Notes All condenser values are in uWF. Resistance values are in ohms.

Figs 1. The power supply.
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of trouble-making voltage transients tend to be greater in SCR ecircuits than in

simple power ciode circuits, because of the extremely fast switching action and the

high commutating duty possible with SCR's., An understanding of the sources of

transient voltages in circuits and the means of reducing them is therefore essen-

tial if optimum use of the ratings of SCR's and diode rectifiers is to be achieved."
-== from the G.E. Silicon Controlled Rectifier Manual, 2nd Bdition, p. 201.

In the last issue of the EEB we presented a typical voltage control circuit
(reproduced above, in Fig. 1) for varying the current through small resistive loads
or motors, by varying the gate voltage in phase with anode voltage. One must,
however, pay some attention to suppression of voltage transients, in order to keep
the PIV safety factor to an eco_nomical minimum., This is a very complicated subject,
and we can only treat it briefly here. Further references can be found in the
bibliography at the end of this and subsequent articles,

In Fig. 1, with D omitied, with C4 not connected, and with a motor load one
could expect appreciabie commutating transients from the switching action of both
SCR and motor. In addition to normal transient Suppression methods, this can be
met by using an SCR with a somewhat higher PIV rating than might be employed for a
diode in & similar position. In Fig. 1 we show an SCR with a safety factor of
about 3 over the nominal Seco_ndary peak voltage, rather than the 1-1/é that could be
used for an ordinary silicon diode. TLater in this article we shall describe methods
for reducing the SCR safety factor safely,

Commutating transients arising from the motor are largely bypassed by Cye It
would have a proportionately smaller capacity in a circuit hav;upg higher output voltage.

One method for reducing switching transients arising in the input circuit (and
which is as effective for SCR as for diode) is the classical one of providing con-
densers across primary and/br secondary of the power transformer (here, Co and 03).
Transients can be reduced even further by increasing the capacity of these condensers,
but this gives rise to 'ringing', ie. shock-excited resonance of condensers with
the inductance of the transformer. It can be avoided by a damping resistance in
series with each condenser, R, and RS. Optimum values Gepend on the magnetising
current of T (see Miniwatt Digest, July 1952), but typical approximate values might b
be as follows ;

Qutput S2. R C3 g

LT (eg.Fig.1) 0.05 2.7k 1.0 200 (carbon)
T 0,01 20K

HT 0.002 100K

Condenser values are in MFy resistances in ohms. The effectiveness of this RC method
depends on the fact that the lower and medium frequency transients see a lower
impedance path through the larger value of B " The minimum impedance imposed by R
is less important at high frequencies since these would tend to be bypassed by the
distributed capacity of the +rensformer windings,

Another, and rather interesting method for reducing transients arising in the
input a.c, c¢ircuit, is to insert g conventional silicon diode rectifier, shown as
D, in Fig. 1. 1In that circuit it could be rated at 100PIV, at a current reting from
BE to 6A, depending on the maximum load to be drawn. In this instance, the SCR PIV
rating could be reduced to 50V without loss of reliability} the cost of the addi-
tional diode is likely to be greater than the amount saved by using the lower rated
SCR, but the increased safety for the more expensive SCR is well worth it. In ad-
dition, the financial Saving does become significant when HT SCR's are used.
Consider, now, two possible configurations for the diode-protector eircuit, One
(continuea, P, s)

e




EQUIPMENT EXCHEANGE BULLETIN . P. 3 February 5, 1965

ADVERTISING: First 20 words, 2d each. Words thereafter, 1d each. Call sign or neme free.

Tor advertisements appearing more than once, 10 percent may be deducted
from the total cost, Deadlines are the lst. and 15th. of each month.

SPECIAL RATES: Half page 25/-. Underlining 1d per word. Borderlines 3d each.
Large lettering 6d extra per word.
All advertisements must be prepaid. Please write clearly or type. Receipts issued on
request only. Send to --- E.E.B., P.0. Box 177, Sandy Bay, Tasmanig.
B e S R S SRS

TAPE RECORDER CWNERS |

Get the most enjoyment from your machine! The Australian Tgpe Recording
Society will introduce you to present members, so that you may correspond
by tape and exchange ideas, experiences etc. Membership and subscription
fees are very moderate, in fact, +the lowest in Australia.

Shortly, A.T.R.S. will open it's 'Pre-Recorded Tape Library' from which
members may hire or purchase various recordings which will be made by the
Society, it's members and associates.

Other benefits which are now available to members are:=-

TAPE DISCOUNT OF 25% : DISCOUNT ON EQUIPMENT OF UP TO 50% : TAPE TO DISC
ARRANGEMENT : PURGHASEVRERAIR ADVISORY SERVICE : PAYMENT FOR YOUR HOME
TAPE-RECORDINGS : "BONUS" CERTIFICATES : REGULAR NEWSTAPES : “TAPE
RECEIPTS" : MEETINGS FOR N.S.i. MEMBERS (for interstate members , tapes
are available of the meeting) : "TAPE RECORDING NEWS 3 our quarterly
journal which is issued free to all members automatically and to sub-
scribers of EEB for 2/6d (including postage). N.B: Please don't
order for the December '64 issue as stocks are exhausted.

IF YOU OWN A TAPE RECORDER - WRITE FOR DETAILS NOW ! aee +t0:=-

'The Secretary, Australian Tape Recording Society, Box Gy PiDs,
Crow's Nest, New South Wales.

WANTED: Modulation Transformer 40-70W . VK7TA . 5.2037

FOR SALE: Long Playing Records, slightly shop-soiled condition. 10 inch- 6/? each.
Ralph Marterie, Count Basie, Richard Haymen, Jerry Byrd etec. 12 inch, lQ/- and 12/6
esch - Liberace, James Derner, DLdmund Hockridge, ete. 41 post free. Send for list to
R. Meincke, Box 77, P.0., North Essendon, VIC.

WANTED: S.S.B. Equipment. TX or Transceiver. M. Marschall (FKBMM), phone 47-1073.
2 Parker Str., Preston, VIC.

'"IRANSISTOR RECEIVER KITSETS'. Transistor three broadcast receivers. This set has been
designed for long range reception & has a remarkable operating performance for its size.,
The kit is complete to the last screw & includes all components, wiring instructions,
circuits etc. etc. You can build this kit up in 2 hours. No trouble for beginners
with the easy to understand instructions. FULL PRICE: 65/-. M1 orders dispatched
promptly. HALLARD ELECTRONICS, BOX 58 P.0., CAMPSIE, N.S.W.

FOR SALE: Collins- 7553 comm, Receiver-as-new, £350 or near offers., ~Hegthkit- " Ap ache-
SB 10". Combingtion in-built power supply. Input- 180 watts, 10-80 mx SSB, A, Cw
(this advertisement is continued on P.45

==
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( Advertisement continued from page 3 )

VOX good. Clean, working order. With 110V auto. transformer. Lot £100.
S.E. Widgery, 39 York Str. West, Ballarat, VIC.

ELECTRONICS ASSOCIATES... 76 View Str., Hobart Tasmania.

Waterproof.
Recently a diode was salvaged from the washing maschine at 76 View St, where it

had been cleaned quite thoroughly for several weeks. We are proud to report that it
meets all tests satisfactorily, including stability. Even so, we won't put it back
into regular stock-- it will be incorporated into a new Dicde/EGR Tester that will
reduce testing time and increases reliability. This instrument incorporates several
useful designs we have been pondering, and its components include several 1500?/b.4ﬁ
diodes which are cheaper than alternate methods.

Why not use 400mA diodes?

We usually use 400mA diodes for our own designs, because normal applications
rarely require the 750mA ones. If you follow our example,,yqugill save money. A
400mA diode will comfortably deliver a full 400mA to a resistive load—- no current
derating necessary for that, and 300mA to a condenser input filter. In Full Wave or
Bridge that means 600mA... who needs m ore? PIV safety factor is vitally necessary, but
not so for forward current. It is unnecessary to pay for current that you will never
use. For the benefit of those reading the EEB for the first time, our current stock
of 400mA diodes is as follows..

500V (small stock)= 4/6 ea. 1000V = 9/9 ea,
600V (plenty) 5/9 1200V 14/~
800V ! 7/~ 1400V 20/-

and of course they are of the same high quality as all others we sell, and similarly
are guaranteed, tax paid, and post free. MNINIWUN ORDER = ten diodes, any assortment.
If you don't wart ten of these, send for our free catalogue for a wider selection.

SCR's

We are pleased to announce that we have a stock of Silicon Controlled Rectifiers
now, and have finished testing them. We are satisfied with their performance (which
is more than can be said for the surplus transistors we have tried S0 far), and
present them for sale. We obtained only a small lot, but if you like them, we shall
get more. Silicon Controlled Rectifiers are like Thyratrons, but better ( in our
opinion). Typical characteristics..Absolute Maximrm PIV Rating limited by PIV or Vg,
Jdaximum Average TForvard Current = 4.7 Lmps (EEOG), llominal Gate Current to fire= 3 to 10
mA, Maximum Gate Voltage to fire = 1.6V. Individual technical characteristics are pro-
vided for every SCR we sell. Owing to their relativelly high cost, you are well advised
to design your circuits so that transient reverse overvoltages are suppresed, to use
the suppression PIV safety foctor. Limit forward surge current by a series resistor,
as for a diode of comparable curreni rating. Useful technical information and techni-
ques can be found in various issues of the FEB, in Mullard's 'Technical Communications!
and 'Outlook' (cf.'thyristors') and in Philips 'Miniwatt Digest'. A wealth of useful
material is found in the G.E. Silicon Controlled Rectifier Manual, and in the G.E. SCR
Hobby Manual.

Silicon Controlled Rectifiers.

100 1.5.0 600 3.1.0
200 1.14.0 700 3.10.0

300 2.1.0 (no minimum for SCR's)

i
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(continued from P. 2).

is shown in Fig. 1, as drawn, The other is Fig. 3, here below. By inspectiom of Fig. 1

. 2

AAA Rz (20K) it can be ceen that a reverse transient

"

I
r
!

Note

t

BE(lDGPIv?ﬁ ! generated by the a.c. supply will be
v N : A~ 1 :%_ " 9o F developed across D, and the Ry network
T i ‘g SR i;Jb ' (T, in series, and will appear almost entirely
3K

r : :
— APTV ; across Dy, since the resistance of D
— C5 3.3 (50FIV) P is severalA5804tpat of Ry and the %.3K
! Jél resistor. Only the back voltage appearing
| D across the 1K+3.3K will be applied to SCR,
SRs St 1 (300PIV) and this is negligible. Therefore the loai
f . a. of bearing the transient is placed upon Dy,
f’ 1 which is easily rated to handle it.
{ i s On the other hand, a reverse transient
generated by a motor load is applied across
¢ Here, PIV of SCR need be only the 1K+3.3K in series with the SCR, and
slightly greater than a.c. peak therefore appears primarily across the SCR.

supply voltage, This requires C4 to bypass the transient,

fg. 3 since Dy is of no use in this instance,
By inspection of Fig. 3 it can likewise be seen that a reverse transient generated
by the a.c. supply will be applied to D,y but now in series with the SCR itself.
In Fig. 1, we eould in fact dispense with R, and R, because the value of R, + 3.3K
is so much: lower than the reverse resistance of D, or SCR, and it is necessary only
to ensure that D, have sufficient PIV rating. In Fig. 3, however, R, must be used
to provide a higﬁ leakage path for current from transient overvoltages. This results
in the greater part of the transient being developed across D,, as in the Fig. 1 ckt.
Now the reverse transient developed by a motor load is also bfocked by Dy, and C4
is no longer necessary; we have eliminated a condenser in favour of a resistor, and
have made Dy perform a double function. D, protects the gate, in the same manner
that D, pro tects the anode of the SCR, therefore Dy must be rated for at least 100V.

The idea of protecting the SCR by a HT silicon diode in series, is a simple and
effective method for reducing the SCR PIV safety factor requirement to a bare minimum
and has the advantage that it is both cheap and effective. It ought to be similarly
possible to protect four (or more) diodes of a bridged rectifier by inserting a
single diode in the common a.c. line, where the added diode is rated for FPIV
sufficient to attenuate transients appearing across the others. If we have time, we
shall test this idea and let you know about it.

Unfo rtunately both of the circuits Fig. 1 and Fig. 3 suffer from the effect of
forward transients (eg. back EIF) from m motor load. These do not affiect the cathode
circuit (because the SCR is robust in the forward direction), but do develop a posi-
tive bias on the gate. This can cause 'hunting' at low motor speeds (in absence of
'L'), and tends to maintain firing even though Ry is turned down. It can be
minimised only by turning R, down slowly. This reduces the effectivensess of the
variable gate voltage control system. In the next issue of the EEB, we shall show
how control can be maintained more smoothly and effectively by phase shift methods,
using constant gate voltage,

There are a few more minor points we might mention about transient suppression,
but we are running out of space, and will probably mention them next time., A few very
useful references to seniconductor theory (aimple¥ and practice are : Silicon
Controlled Rectifier Manval (General Electric Co, 1961), SCR Hobby Manusl (G.E.),

'Power Rectification with Silicon Diodes' by M. Dayal (Mullard, Ltd., 1964),
Selected Semico nductor Circuits Handbook E&ited by S. Schwartz (Wiley, 1961),
Firing Requirements for Silicon Controlled Rectifiers', Mullard Tech. Comm. 6,lMar'62.
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Editorial.

Ve are required Go place the fastening staples at the lerft hand margin of this
publication. ¥We reoslizs that this premotes tearinz, bu*t "3 have no choics in the nmattexn
You can aveid tearing by folding cech page at the margin as you turn i%.

Flease tell your friends about ths DE3, We cannot afford 2 suitable edvertising
eampaign, and we are dzpeading on you to spreed tha word. If you liks our articles, tdl
others about them. I your advertising was sffective, let others knew about it.

o 1 raference to the matier nf advertising, we are puzzled. There has hesn con-

» srable interest in the EZB. We have »zeaived compliments on the technical articles,
We heve received unsolicitsd reports that the advertisements actually worked, and the
advertiisors vere well and truly pleased. Ve fave had a floocd of subscriptions. Thare
is only coe Srouhla: few adverrficorents. The suoseripbicn fee pays only for the postage
and som2 ol the materiala, Tim asyticles are donated. Advsvtisements arc necessary if
this enterprise is tc continwe, z0 thal wa cen justify the counsidarable time devoted 4o it.
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SILICON COTIROLIED RICCIPIEHS. Poart IV. =~ &y H. L, Gunthzr and R. 4, Reyrolds,

Hpre srcut Tressient Suppresgicn_for 3CRa and Diodes.

——— . s i, . -

hEnrs gapcazive, buat rove effestive mathod of ralweing output trousients from ine
ductive io%iz, is simply o place a zenexw diode across *he lozd (with cathode going to

the + tevTinal ) io place of O, of Figs 1 in it previous issus of the B.B.U.  In shos
gircudt LU could Lo poted Tren W te A5V, AF a2 DOV BIR g ouvood,  An alternativo woadiaed
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uses en coréinary silicon diode (eg. PIV BOV in Tig, 1) meross the load (same polarity as
zener), and ancther in series with the load itself. 7This is simply using the same
method for suppressing output transients s we have deseoribed previocusly for input ones,
Either the zsner or the conventional diode pair are more effective and appreciabliy
smaller than the ¢ondanser (04), and have the not inconziderable advantage of reducing
thunting' vhen a motor load is used. This provides a further saving of space and cost
by eliminating ‘L' of Fig. 1.

The circuit of Fig. 3 would have seemed altogether superior to thzat of ¥ig. 1, for
inherent output trensient protection, but for a matter of efficiensy which we shall dis-
cuss in ‘tho next issuei by placing & full wsve bridge rectifier nstwork between trans-
former and SCR (of Pig. 1), circuit and transformer efficiency i3 incressed eppreciably,
and ocutput ripple fraguency is doubled (thersfore easier to filcer, if d.c. is desired).

It is also possille to protect semiconductors fram ippui »everse transients
by using a zener diode in parallel, instead of the series diodz. In this event,
however, the Zener must not be subjected to a puise exceeding its own maximum curs
rent ratings this is usuvally a few times its norinal continuous current rating,
This stipulaticn requires that the internal impedance of the voltage so_urce be
sufficiently great to limit the zener ourrent to the safe value for the highest
transient fto be encountered. IF the source has a low impedance, &8s in an LT
supply, this may be impractical economically, but can indeed be used in certain
kinds of cireuits, for example ons design of a transistorised ignition systenm :

' ) In Fig. 4, this clever arrangenent en-

(Ez?wggvjizrﬁi?tor c§§¥' sures that a transient voltage ex-

ceeding the zener value allous
v [ the zener o conduct through the
ny %l&u base of the ftransistor . This
fﬁﬁ“\ allows the transistor itself %o
78 ' conduct & considerable currsnt, and

70V Zener Points . this demps out the transient, When
(1w} the magnitude of the transient voli-
!{1}1hﬂh! age falls below the zener voltaga,
~1 i+ R the transistor stops conducting., The
Fig. 4 B time during which the transistor

conducis is so short compared to tl
time of a normal operating cycle, that the normal function of the system is un-~
disturbed, but a large amcunt of transient overvoltage power has been Suppressed W
& zeraY of modest size {eg. 1 matt).

We might say a further word about the PIV raiings cf D, and SCR, in evert of
your epplying this design %o an EP eircuit, In Figs. 1 and 3, we chose & valus of
100 PIV for Dy, though this is about twice the normal dicde safety factor in this
circuit, because of the vinlence of the SCR switching action. 4 smaller safety
factor would probebly be adeguaie, b t wa wers gauvicus, and the higher PIV 4id ng
cost much more, The PIV rating of the SCR itsclf in either Figs. 1 or 3 would not
nave to be more than e drie across the R) networl: or Ry (viz. only a few volts),
but for the fact that Vpp {20, ¥3R, Vol. 1, No. 1) must bte sufficient to ensure
that the SCR does not fire uniil the gate so dictates. Therefore the pinimum valye
of PIV rating of the SOR must be a bit grenier than the Peak Voltage of the &.c.
Supply, but a small margin of safety {eg. 20p.c.) is adequate in this instance,
though this will depend on the degree of nominal veriation of your mains supply {vhich
cen be considerable}. For HF, the msistance of the Ry netwrk or Ry should be increased
in proportion to the SCR PIV rating, but make certain that sufficient vatiage ig used
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We realise now, in case you hadn't caught it, that our hypothesis abeout a diode
being able to protect otier dicdes was impratical as rropesed, sinee it would require at
gt least £ bridgs configuration, and that would be no advarntage. If anyona has any
ideas ebout this, we should like $o hesr from them. IF your letter is technically
suitable, please indicate whether we could have permissicn to publish it in thesa
pages. There is, at present, no reward for publication other than the Glory. Later
perhaps sowething may develop, if the EEB shows a profit,

Therz ia one more type cf transient suppression syatem, useful for very low im-
pedanca circuits, and particularly valueble for 3-phase networks. It simoly piaces a
Bridge Rectifiex across the line, and +the ousput of the Iridgze goes to a lsruas eleo~-
irolytic condenser, The condemser is +thus placed automaticslly ascross the line on
each half cvele, prasenting a very low impedance o voltaze peaks abova tha neominal
valre, FElsctirolyiic condensers, however, are noiorious for their high inductence,
and it seexws to us that this idea sheovli be approached with caution, and with use of
high quality electrolytics, Perhaps a suitable conbination night be te use a lerge
electrolytic bypassed by a low-inductonce paper condenser. FPFor the most pert,
electrolytic bypassing can best be épplied to high pover engineering design whers
special msthods are reguired to ensurs reliable cperation.

The one situation for which ws have no obvious solution is the existence of ex-
tremely high voltages appearing on the mains during seveve lightening storms. YWhat
transient-suppressing system could withstand 4%V on the mains for several hundred
willisecends? (it has happened in Hobart), Any suzgestiona?

Ft bbb bbb

AOVERTISING

SILICON DIODES. Gueranteed, tax paid, post free, Various ratings, 50-1. 500V,
0.4-50A, all at most competitive prices, Also availsble,.. Germaniuvm Diodes
(Point Contact and Junction 1 Amp types), Silicon Comtrolled Rectifiers, Zemsw
Diodes, Hlica Washers for diodes snd transistors, and Pssudo-tunnel Diodes, Coming
in 8 few months... Silicon Comtrolled Switches {like SCR's, but with an ansde guie
too). Water us grow o OS484B. for free Catalogue. Klectronics Agsociates, 7&-H
View 5ir., lobart, Tasmania, - SRR S : T

ZENER DTODRS. Hew stﬁck, Jjust arrived. Will net be advertised in the nationial
magazines until April, No heat sink required for this size,..

Yoltags At Zolerance Price
6.35 V 2.26 W % €pC. 18/6
644 2425 6 20/
9.4 2.25 6 20/

plus & good salection of voltages from 20V 1o 100V, 0.5 to &%. Other ratines
up to 1000V, Ecnd for cur Zener Sheet before ordering specific values othar then
the above, BHlagtronics Assooiates, 76-T% View Str., BSandy Eay, Hobart, Tzsmenia.

VARTCAPS. Firet 43me in Avztraiie at this price. A diode vhose capacity varies
inverseiry as the volihaye scrugs . buparb for high stability reanote control,
swecp slgmal geueratinn, minciurisaticn, ete, etc.-- werks up to nigh frequencies.
Kew, memufeciured by Pacilie Semiconcuctors, “ipf at OV, PIV=BQV. £1, each.
Electronics Asssciztes, T2-8 Viey Str., dandy Bay, Hobart, Tasmania.

* 8co GB's S0R ﬁaﬁdbnok 1oy furthzr details.
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Advertising Continued: cise

If you own g tape recoyder, the Australian Tape Recording Society will aid you in
this fascinating hobuy. A.T.R.S. will oven it's 'Pre Recorded Tape Library! soon
from which members may hire commercial ard home recordings at 10% co5%S. Write now
for details... 'The Secretary, Australian Pape Recording Society, Box 9, P.0., Crow's
Nest, N.S5.H.

COLGUR DUPLICATING, Your Literature can be duplicated in up to seven colours.
Hoderate charges of 5/- plus 1/2 (Half pence) per copy for Quarto (i.e. 10 x 8 inches
the size of this paga) or 1d per copy for Pools cap (i.e. 13x8 inches). Don't Dslay.
FHo order foc small. COur maxinum is 300 copies. No extrs charge for large letiering
or colour changes. 57 Lithgow Street, &t. Leonards, ¥N.S8.W.

( Ve kave seen sample copies of the above . They are of excellent
quality...,.. The Editor. )

ok ok o st e e . PP P i s ey e s e -l ol . B

DID S_D U RHOW?7222929 by C. Pallaghy.

Have you a botitle of Hydrofluoric Acid in your workshop? Have you
treated it with only casuzl precaution or are you awmare of its potential DANGER to
yourself and to others?

Hydrofluoric Acid is commonly used in workshops for glass etching, I+t is
an acid havirg unusual physiclogical propertiee and therefore is highly dangsrous
to users unaware of its true nature. lost of the common acid burns are treated bv
first giving the burned area & thorough wash with tap water and then rubbing bi .ar
Yonate of soda into the burn to neutralize the remaining acid. This is fine for
acids such as Hydrochloric, Sulphurie, etc., but it just won't do for Fydrofinoric
Acid, which penetrates deep into the skin. In this form, the flueride combines
with substances in the surrounding flesh,killing ths cslls and then noving on to
futrth: -~ regions wmtil your arm literally ‘drops off', This process may take several
weeks,but it is inevitable unless the proper treatment is applied straight away
or at least as soon as possible. )

-

The correct treatment must involve the inatantancous removsl of the
Fluoride ion by chemically combining it into &n insert form and usually this is done
by injecting a 10 percent solution of Calciuvm gluconate completely arcund and inte
the vurn. A% the same time,you must realize that we are by no means gualified to
glve medicel agdvice on this matter and you must consuil your own Doctor for the
appropriete treatment, Alsoe,this dis in no vay related to flucridation of tap water,

Unfcrtunately too few people (and doctors) knew the correct treatment,as
Hydroflusric Acid is not as commonly used here as in overseas countries., So don't

let any_body fool you by saying tha® an mikaline paste is good enough.

The greatestdanger,of course;is that weak solubions of ths acid ars poe
tentially wore dangeroua becUse conmtact of it with the ckin ceuses ne pain (i.e
ne immediats pain) and is therefore just wiped off and neglected.

How do I know about it% ... By painful ¢Rneriente. Tortunately I was anare
of the correet treatment.....Ah$ EU7.... at leas) you XNow now.
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Editorial.

It appears that our Editorial appeal in the last issue of the EEB had some results,
and we are grateful. Time will tell whether it will have long range significance. VWe
are certain that eventually the number of subscribers to the EEB will provide a good
supply of source and patronsge for advertisements. Understandably enough we are im-
patient to build this publication to that level, and your continued help will be apprecia-
ted.

The greatest single requirement is for us to obtain even more new subscribers, and
we should appreciate your giving the fullest publicity to our activities. If we have a
sufficient number of subscribers, advertisements will follow automatically. The next most

. important need is to obtain good technical articles. You can help with that too. If you
!hava an idea, jot down the main details, and' we can work it up into passable English. If
you can also write it up yourself, so much the better.

If you have not verified your idea experimentally, PLEASE state that specifically --
there will be others who will want to try it out. If you have dons experimental work on
it, please furnish all details -- working voltages, resistances, waveforms (if available),
etc. Your project does not have to be earth shaking, and the article does not have to
be & literary effort. We do not have to accept it either (hi), but it is quite likely
that if you found something to be interesting, so would others. ILet's hear from you, and
of co_urse we always welcome comments on published articles, pariicularly if they are of
printable technical calibre.

Our efforts so far have resulted in a sufficient number of projects to fill our pages
for a while, and we shall psd them occasionally with interesting excerpts from other
publications (with permission, of course). Our own interests run heavily on the side of
semiconductor theory and preciice, but your contributions csn be on any hobby or electronic

subject. We shall pay you with Gratitude and Fame, and maybe someday even with Money, if
We ever see any.

B ——
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Editorial (continued)--
We are required to staple these pages on the left hand margin. You can avoid
tearing by folding each page at the margin as you turn it.

B e o T warararay

SILICON CONTROLLED RECTIFIERS. Part V. -=- by R. L. Gunther and T. Ohsberg
A more efficient constant-phase voltage control circuit.

There are two principal methods of controlling the firing time of a Silicon Con-
trolled Rectifier: 1) The gate is in phase with anode, and the angle of anode current
flow is controlled by the magnitude of the a.c. gate voltage -- as discussed in Part II
of this series of articles. 2) The a.c. voltage on the gate remains constant, but its
phase is altered with respect to the phase of the anode voltage -- This will be discussed
in Part VI of this series.

Bach method has its advantages. No. 1 is more simple, but is subject to inter-
action with output load (viz, 'hunting'), and cannot control the output over the entire
cycle. No, 2 is more versatile, but requires more circuitry, and adjustment for op-
timum performance. We must emphasize that either method of control has no relation-
ship to the question of transients, and any SCR circuit must be well protected from
them, as discussed in Parts III and IV of this series.

We have finished experimental work on the phase-contirol system, but thought that
we ought first to present an improved version of the constant phase circuit, for the
sake of completeness, and because it can be a useful power supply in its own right.
The improvements result in higher efficiency from the power transformer, lower output
ripple, and the elimination of feedback interaction with the lcad. 1In applications
where control of power is not required over the lower part of the cycle (cf. EEB,
Vol. 1, No. 2), this is certainly the most effective circuit.

The half wave circuit of the Part ITI article is made into a full wave bridge
by adding two rectifiers at the input, and two diodes are added at the outputs

g 2o
i Os2n /1™ N
#—g T ‘ A @B\ ST+
SCR EA 50v/ 1K
C - D
) c, —— Da 5 4.?§£CBTY 79 _E§
R4 .
250v ; f
maips _— - ; DEfﬁ%f D
i 12 \
5
D Dy 3 :;.mﬂ
gé—-—-—f;}!}———v DLItpU.'.t.
Uy :
;F_ { 100 PIV or higher

£ige 5. The improved power supply

(See Part III, EEB Vol 1, No. 5y for discussion of values for Oy Cs, Ry, and Rg)




EQUIPMENT EXCHANGE BULLETIN P.3 March 5, 1965

The transformer now delivers useful povier to the SCR on both halves of the a.c. cycle.
Not only does this increasz d.c. ripple frequency to a more easily filterable 100 cps,
but it also reduces transformer core saturation. The transformer is then able to de-
liver 50 percent more actual power than it could supply to the half wave circuit.
Diodes D4-D; still protect the SCR from transients (ef. Part III, article), and should
have the same PIV rating. 10CPIV would be best in this circuit, but 50V would probably
work if the transformer voltage is not over 25V RS, and if C, and Cy have suitable
values. For a 3 Amp output, l—l/b Amp diodes could be used, of the type not requiring
heat sink. For greater than 3Amp output, Stud type diodes must be used, requiring heat

sinks. The use of reverse-polarity types for D, and Dg would reduce the number of heat
sinks required from 3 to 2. Or, mica washers could be used with one (suitably large)
heat sink, though this is not recommended for loads drawing the maximum rated diode
currents. If more than about 5 Amps are required, a larger SCR would have to be used,
or more than one 4.7A unit (to be discussed in this series).

Theoretically the gate is now protected as well as the anode, but D; is retained,
because of the danger of prohibitive gate voltage (viz. over 0.25V) when anode is neg.
owing to the possibility of excessive leakage through D4-D? on the reverse cycle. As
an added advantage, output control can now be maintained over a larger output current
range than p,reviously, because both input cycles are controlled. These advantages
override the relatively minor problem of the neceseity for output transient suppression
when working into an inductive load. As we described in Part IV, this can be most
effectively acco_mplished by D; and Dy, which can be rated 2t 50-100V (silicon, not
germanium) in this instance. Dg protects the SCR from output commutating transients,
and D eliminates 'hunting' in motor loads. Ve have examined this circuit on a high
speed oscilloscope, and find that Dg is appreciably more effective than C4 for sup-
pressing load transients, and that DS is more effective than 'L' (Fig. 1, previously).
The diodes are also smaller than their resctive equivalents. Both D5 and Dg could be
replaced by a single 30--45V Zz2ner in place of Dz. HT Zeners are now available in
Australiaj Mullard;?hilips OAZ and BZZ series go up to 26V, and may be used in series.
Electronics Associates have Zeners up to 1000V,

If the supply is to be used only for non-inductive loads, the output diodes can be
omitted. But, if they are included, it can always be used as a general power supply,
without wondering whether you did pro_tect it for all types of loads. If it is used as
& general power supply, it is wise to state clearly on the frent panel what are its -
voltage, current, and load-type limitations.

For application to HT, the PIV rating of diodes and condensers would be increased
in proportion, as well as the value of Rg. DNote, however, that for HT, Rg will have to
be rated at 5-10 watts. Since Fig. 5 is a derivative of Fig. 1, no equalising resis-
tances (RB,R3) are necessary, for reasons discussed previously. The PIV of the SCR
in this circuit should be at least 20 percent greater than the nominal peak voltage of
the transformer secondary, and greater than this if mains voltage varies appreciably in
your locality. The penality for inadequate voltege rating of the SCR, however, is merely
prefiring; it is very robust in the forward direction, and is pratectad in ths reverse.

If the SCR will always feed only a resistance load, ths 0.2 ohm 2node resistor nay
be omitted, as may Dg and D; or C,. If, on the other band, if ths load is ecapacitative
(eg. for filtering d.c.), the minzmun value of the surgs resisior (C.2 ohm in Fiz, 5)
should be increased acco rding tuv the formrls °

=%

T
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where %é = peak value of ithe secondary voltage (=1.4 x RNS), Isurgn= 50 Amps for a 4.7A
SCR, Ry = d.c. resistance of secondary winding, Ry = ditto for primary, E = RMS voltage
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of secondary, Ep = RIS voltage of primary. If it is not practical to determine all
parameters, an approximete value may be obtained from : Rsur S ES/SE. Note, ho?ever,
that a larger value of Raurge is kinder to the SCR, but worsens voltage regulation.

If the latter characteristic is not primarily important, it is not undesirable to make
the surge resistor larger (but not smaller) than shown. This is particularly impor-
than when running the SCR directly from the mains, because their impedance is very

low (assume RP = 0y Rg= 3 ohms).

One caution is necessary. It is imperative that only silicon diodes be used
for all of the diodes in the circuits shown in this series of articles on SCRs.
The design of the circuits depends on this, and suitable transient protection will
not be o,btained with germanium or selenium metal rectifiers.

Some technical references to material discussing SCR applications were given in
Part III of this series, and eventually we shall publish a whole page of them. The beg
American ones can be obtained from the General Electric Co., and the local ones from
Mullard, Philips, and the Library or Bookshop.

i o O S S SR ST AU SRR OIS

DID YOU KNOW 29299927% by R. L. Gunther

In reference to the discussion on Hydrofluoric Acid in the 'Did You Know?' section
of the last issue of the EEB, we might mention that it is also hasardous to use
fluoride preparations to etch quartz crystals for frequency changing. Unless you
are competent to use the most meticulous possible techniques of chemical manipula-
tion, it is safer (though more difficult) to grind crystals mechanically with the
appropriate abrasive powder. If you do grind them, however, ensure that the surfaces
are washed clean (and dricd) before reassembling into the crystal holder for the
frequency measurement.

o T arErRra,
ADVERTISEMEDNTS

FROM THE ELECTRONICS ASSOCTATES, 76 View St., Hobart, Tasmania.

We continue to expand. In accord with our desire to bring you more types of
components (even though we are doing all right with diodes), we are buying bits and
pieces from the U.S. and British surplus markets, hoping to find some good bargains.
Most of it is junk, alas, and some lessons have been expensive. We have, however,
found some good items as follows :

1) Silicon Controlled Rectifiers. 4.7Amps, 50V to 700V. ls/ﬁ to ?D/L.

2) Varicap Diodes. 47pf at OV, 12pf at -4V, PIV= 50V, £1 per pair (misprint in last
advertisement ). Lovely for sweep generators, FM, automatic control, frequency
doubling, remote control. Control frequency with a potenticmeter !

3% Zener Diodes. 5.25V, 6.4V, 9.4V at 2.25W (18/6), other ratings up to 1000V,

4) High Power Transistors. Finally. 2N174 2 150W, 80V, 154, B=80 flﬁmp), El=10kc/%.

Excellent for transistorised ignitions (we have ths Zeners and diodass too):
39/-. 2M174B : Same, but 90V rating (BV.oq)t 41/-. 2N226B: 25W, 6OV, 54,
15/%. Others coming; we'll sell them if thay are good.,
These are available undar the same conditions as for ocur diodess tested thoroughly,
guaranteed to conform to speciiications, sales tax paid, and post end exchange free.
Wle have obtained a relatively small quantity of each item, If they sell, we shall
obtain more. If they don't w2 won't. Very simple. S.A.E. for Diode Catalogue, and
our usual Technical Information Sheets., Pls say that you saw this advert in the EEB,
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SELL.. 50 watt (EL34) Hi-fi power amplifier (i.e. would need preamp). Real bargain £20.
Collaro mono tape deck with Nova amp. Excellent deck but some motor noise. £30,

Power supply for same (280v. at 100 ma. - 6. 3 2A) £3. 10. O. Grundig TKI transistor
tape recorders. Two. One needs mic. repair. Both good order. £25 , the pair. Altec-
Lansing 12" biflex speaker, Fabulous performer, new- £25. 0. O, Home Constructors.w..
Presently making Radiotronics 75 watt transistor stereo emplifier, and preamp. to suit,
I would welcome enquiries from others interested in doing likewi se.

Murray - 65 Harcourt Str.,, Hawthorn, VIC. 82 6157.

ITHPE HECORDER OWNERS |

Have you thought of Joining an organisetion designed for the pleasure of such an in-
terest ? The EEB is your introduetion to the Australian Tape Recording Society, a
non-profit making organisation operated from N.S.W. A.T.R.S. now has members in
five states and will soon offer a library of 'ATRS' and commercial 'Pre Recorded N
Tapes', and at present offers a 20p.c. discount on 'Scotch' brand tape, 40p.c. dis -
count on 'Triton' brand recording tape and up to 50p.e. discount on tape recording
supplies, a ‘PUrchase/hepair Advisory Service', monthly membership news and listing,
and exclusive ' Newstapes' regularly. Write now to tha... 'Hon.Secretary, Australian
Tape Recording Society, Box 9y P.0., Crow's Nest, New South Wales'.. for details

and membership applications.

NEED ANY DUPLICATING ? The Colour Duplicating Serviee provides a service to all
organisations at reasonable rates for seven-colour duplication. Our approximate
pPrices are based on S/L initial cost and l/é or 1ld per copy (depending on the size
of paper), Detailed Price Lists are obtainable from the Director at.. 'Colour
Duplicating Service', Box 9y P.0., Crow's Nest, New Snuth Wales. ! TS5, is

a subsidiary to the Australian Tape Recording Society.

FOR SALE.. Long Playing Records, slightly shop-soiled eondition. Jazz-modern and tradi-
tional; Cldsical, popular etc. Many hundreds to select from. Ten inch E/L éa. or six
for 35/—. Twelve inch B/L to 15/— each. All post free. A large number of second-hand
records are also available., Send for lists to' R. Meineke, Box 77, P.0., North Essendon,

VICTrRIA.
TRANSTISTOR IGNITION.. Complete-ready to install- including Ro-Fo coil. Fitting instruc-
tions supplied. Unit uses 100V-184mp transietor. Beautifully built in aluminium box.
Price-12V-Negative earth £18/-/-. 12V-Tositive earth- £18/10/~. Post free anywhere. Des-
criptive literature frse on request. MEECO, Smith Str., Naracoorte, S.A.

WANTED 'Minicam' Battery pack 'I' or 'D' for minicam electronic ringflash, or information
regarding conversion of other lightweight battery power packs for use with Ringflash.
C.Pallaghy, 24 Beddome Str., Sandy Bay, TAS. i-

WANTED,. . Aboriginal handcraft pieces, for souveniers., R.L. GUETHER, 76 View Str., Hobart.

WANTED.. Electronic photofIksh tube (s) or units. Tube must be in workable condition,
Tony Ohsberg, 92 Cascade Rd., Souih Hobart, TAS.
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CORRECTIONS to Vcl., 1 No. 5: In Fig, 5, the potentiometer should be labelled 'Ry' and
has a value of 1K, The resistor above it (in series with it) is Rg, and is 3.3k for
the voltages shown. Sorry about that.

BACK ISSUES are available, for sd each, or large brown stamped self-addressed envelspe,

bbb bt bbb+
THE PROBLEM OF HT DIOLES -- by C. K. Pallaghy

The only difficulty in using HT diodes to protect SCR circuits, is the fact that
HT diodes are either rare or expensive when rated for high currents. Admittedly they
are cheaper then SCRs, but it is still money. The fact is that one does not reed to use
protective diodes if SCR PIV safety factor is sufficient, and if reasonably effective
capacitative transient suppression is used. OCn the other hand, even one series diode
will protect an 5CR, and adequate voltage and/or .current ratings can be buili up by
using diodes in series or parallel. Four diodes in s bridge will allow better transfor-
mer efficiency and higher output rippk frequency (cf. EEB, SCRs, Part V), but ars not
necessary if neither of these characteristics are required. For simple motor control,
a half wave circuit is quite effective, particularly when operating directiy from the mains.

B T SR RURC SR
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DANGER ! 250V SOcps is lethal. 320V d.c. isn't much batter. If you take a.c. pover
directly from the mains, do so with only one wire frem the 'active' pole. Run the
other wire to a pole you know to be earth or 'neutral'. Then there will b2 no nroblem
of accidental polarity. NEVER rely on the polarity of meins sockets., Sometim;s they

are wired backwards, alas, and you never know whether they can be trusted., The obviocus
answer is not to trust them.

S
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Use pilot lamps on diode power supplies, to ensure that you know when they are on.
Neon lamps are more reliable than incandescent ones. On equipment open to the public
(including children), door interlocks and key switches should be considered. Use a
bleeder resistance to discharge power supply filter condensers (and to improve load 4
regulation), but never depend on it. Alwaysshort filter condensers with wire or
screwdriver before working on the supply-- even though you might not receive a danger-
ous shock, your involuntary reaction could sweep delicate equipment off of the bench,
ruining hours of your work. A friend once got a jolt from a TV set, and with that one
hand THREW the set across to the other side of the room !

When you work on power circuits, turn the power OFF. Never rely on an SCR to turn
off the power, for various reasons, not the least of which is that a transient might
turn/the SCR, and turn you: off. 4nd of course, always work on potentially live circuits
with one hand behind your back or in your pocket. If you think that that makes you look
silly, think how much sillier you will look flat on your face.... Unplug the mains
plug ; mains socket switches have been known to be wired into the 'neutral side'. It is
enough to make a man cynical.

If a transistorised circuit works from a mains-connected pover source, unplug the
pover supply from the mains before applying soldering iron to the set. Don't learn this
the hard way. Transistors can be expensive.

The G.E. SCR Hobby Manual (P, 17) says " Even a 6V automobile battery can be danger-
ous since it can supply enough current to burn up a ring or watch band, and the skin
underneath it... Be sure your circuits are insulated, and watch (out for) the usually
electrically hot heatsinks."

Do not think that LT can be 'perfectly safe', even for ordinary skin contact. Ve
know of one instance in which an experimenter was electrocuted by a 1.5V battery ! The
current flowed through his heart via punciures in his skin. It requires only a few
milliamperes to damage the heart. Do not depend on the normally high resistance of dry
skin to protect you.

By the way, teach the family, the techniques of artificial respiration. Lest you
think that this is morbidly dwelling, it cculd save your life, as it has for other
electronics experimeniers. Electric shock ugually doesn't kill you immediately, and
the precious time spent by the wife running about looking for Help could be spent in
saving your life,

HUVERTISING

FOR SALE.. Long Playing Records, slightly shop-soiled condition., Jazz - modern and

traditional; Classical, popular etc. Many hundreds to select from. Ten inch 5;1 each or
six for 25/—. Twelve inch B/L to 15/L each. All post free. Alarge number of seccnd-hand
records are also available. Send for lists to R. Meincke, Box 77, P.0. Nth, Esszendon, VIC.

VANTED.. Command receiver, 3 - 6 Me/s or 6 - 9.1 Mc/é. Peter Dunn, 8 Canterbury Rd.,
Camberwell, VIC. 82.6714

WANTED.. Modulation Transformer; 100 watt rating with multiple impedance tappings. VKSZFA
Chris Skeer, Hatherleigh, via Millicent, S.A.
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TAPEIRECORDEB OWNERS =-- =-= USE THIS COUPON FOR INFORMATION ON
THE AUSTRALIAN TAPE RECORDING SOCIETY. POST TODAY !

- —— - -
S SRS R S N e N S N N S N N SN SRS N S N SN S S S e e S e e e R A S S S S e —— -

PLEASE USE BLOCK LETTERS
(Address)

The Hon.Secretary, : : State
Australian Tape Recording Society, Date__
Bax 9, P.0., |

Crow's Nest,

New South Wales.

Dear Sir, ;
Please send, at your earliest convenience, full details
regarding your organisation at no okligation to myself.
I own/will be purchasing, a " " tape
recorder.
Yours faithfully,

(Signature)-ﬂﬂﬂﬂiﬂﬂﬂﬂﬂﬂl'ﬂﬂﬂﬂﬁin‘ﬁﬁﬁﬂﬂﬂﬂﬁﬂﬂ
(PRINT NM{E)‘ﬂﬂ-#ﬂﬂﬁi’ﬂ-ﬁd‘ﬂPﬂﬂﬁﬂﬂﬂ!ﬂlﬂﬂﬂﬂﬂ“ﬂ'

'------—----.—-“---'--'J

r—--—-————-hﬂ—-—--——-—-.u&u——-—-—-——-.-—_J

MAIL THE ABOVE CCUPON NOW FOR DETAILS OF THE AUSTRALIAN TAPE
RECORDING SOCIETY.

AT THE MCMENT, A.T.R.S. OFFERS 20% DISCOUNT ON "SCOTCH" .
BRAND AID 40% DISCOUNT ON "TRITON" BRAND MAGNETIC RECORDING
TAPE. ALSO UP TO 50% DISCOUNT ON ALL HOUSEHOLD GOODS, INCLUDING
TAPE RECORDERS AND CAMERAS. At the moment, this is only avail-

atle 1o N.S.W., A.C.T. and Queensland memkers. NUMERCUS OTHER
SERVICES ARE ALSO AVAILABLE TO MEMBERS. SEND THE COUPON N O Wt
111171107

FOR SALE.. Marconi CR100 RX. 6 bands. VAR. SEL. PROD. DET MIN. TUBES etc. £40
BC. 312 RX with XTAL FILTER £20 or exchange for TRIBAND BEAM. Phone 47.1073
M. Marschall, 2 Parker Str., Preston, VIC.

WANTED  Aboriginal handcraft pieces, for souveniers. R.L. Gunther, 76 View Stre,
Sandy Bay, TAS.

FROM THE ELECTRONICS ASSOCIATES. 76 View Street, Hobart, Tasmania.

On Making New Stock : After having been bothered by Customers about stoclking other
items than silicon diodes, we decided to try transistors and other components, as des-
cribed in the last issue of the EEB. If we had any doubts about the effectiveness of
the advertising in these pages, it is now dispelled. In the past fortnight we have
sold out our small trial stock of 2N236B transistors, and a dent has been made in the
stock of 2N174 transistors, with one firm asking anxiously whether we were prepared to
sell the entire stock remaining. This is worrisome, because it means quite definitely
that we shall have to put in a reasonable sized stock of transistors, and that means
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going through all of the problems we encountered with diodes: the most reliable supply,
the lowest prices, and the most efficient methods of testing. Now, you may well ask

'so what are they complaining about? They are making money' . Well, not entirely so.

We do this as a hobby, and it is not a simple one; as for money, most of that has gone
back into new stock. We are bemused by this consideration : if a business is successful,
it is expanding, and if it is expanding, one must constantly reinvest profits into it. .
No doubt this means that we won't see much of that money until we get out of the business.
Oh well,

Our initial activities with transistors will involve high power units, because these
are not always readily available here at a good price. In addition to the 2N174, for
which we are ordering more stock, we have already ordered 21038 and 2N1040 transistors,
which ought to handle several Amperes at 40V and 80V respectively, though exact figures
will have to await meticulous testing when the transistors arrive. Wa also hope to obtain
some 2N104€, which are rated to handle 12Amps at 100V, up to ten megacycles | We shall,
however, believe that when we see it. They ought to sell very inexpensively indesd, and
we hope you will like them, even if they only work to Emc/s. Then, there will be some
VHF transistors, to perhaps lSDmc/h Or more, some general purpose NPN transistors—— which
can be very useful when combined with PNP in various complementary symmetry configurations.
And perhaps we shall play a bit with 'sun battry' photocells, and inexpensive S0UA meters.
Watch the pages of the EEB for announcements abcut these items, particularly in view of
the fact that we are not likely to advertise many of them in ths national journals until
we have a good stock of any given item. We have, however, made arrangements for men-
tioning the 2N174 in the April adverts, so we had better put in a larger stock of them |

== On Selling HT Diodes ¢ Normally our HT high current diodes are obtained by culling from
the lower rated units., The big surplus dealers don't have time to be careful, so we
benefit, and so do you. Ve could not afford to buy the HT high current diodes at the
usual price, and experience shows that you wouldn't buy them. A new situation, however,
has arisen, After the SCR articles were published in the EEB we received several re-
quests for HT 3 Amp diodes, Our Supply was quickly exhausted, which only shows that we
have more technical enthusiasm than business sense. We are embarrassed, but the only
thing that we can do is to offer to buy the higher priced HT diodes for you if you want
them, and reduce our profit margin to suit. We are, therefore, prepared %o order the
following diodes for you, if so requested :

400PIV/3A = g/-, S500PIV/3A = 10/-, 600PIV/3A = 13/-, 400PIV/10A = 30/-, 500PIV/10A =
34/—, 600PIV/104 = EB/L. PIV should have the usual safety factor, but Amps are "working'.

Wle shall wait a month until all special orders are received, and then send for the
diodes by air, and they ocught to be available about three weeks subsequently. If you are
impatient, you can pay about 10 percent more for the privilege of rapid delivery......
It would all be much easier for us if you built LT SCR circuits, for trains, emall motors,
battery chargers, etc! We hcpe that many circuits for same will be published in the EKB
in the near future.... By the way, a few people have mentioned to some of use that it ig
& pretty smooth idea to write articles for the EEB, to sell more SCRs, etc. We do dis-
agree. Those of us who prepare those articles put a tremendous amcunt of worl iakn “them,
including not a little original laboratory research. We do it, because we enjoy ity there
are a lot easier ways to make money }

== On_Selling 01d Stock: In May we shall be placing the following advertisement in the
national magazines, and you might as well get first choice? SUPEF/i.EA = 3/3 ea., 50PIV/
35A = 26/~ ea., 200PIV/10A = 15/~ ea., 200PIV/204 = 20/6 ea., VHF Point Contact (germanium)
diodes = 3/6 each. The other items %ill be listed as per our regular Catalogue, We shall
be advertising our inexpensive S0pA meters, and we hope that our shipment of same arrives

before then.... Our Catalogue plus Technical notes are available, of course, in exchange
for a largish S.A.E. Please put 'EEB' on it in the lower left hand corner. Thank you,
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. TAPE RECORDING .IN GENERAL

by David Jamas

In this modern age, about forty percent of Australians
elther own, or have operated a tape recorder. Thirty nine
percent of these persons enjoy recording, and maintain it as
either their main hobby or just another "pastime". The other
onec percent just couldn't care less !

For a person buying a tape - recorder, there are many
aspects to be considered, and ask yourself these questions:-
"What do I want the tape-recorder for 2", "How much am T
preparcd to spend ?", "Will I go into the expense of Stereo?™
"Am I likely to make tape recording my major interest ", and
many, many others. The above, and other questions will Dbe
answered in future editions of the EEB. Other items featured
will be: the type of machine to buy, the money to spend, the
brand of tape to use, the type (and quality) of microphone to
use, recording indoors and outdoors, unusual sounds, sound -
effects, mixing, dubbing, cine and tape syncronisation, slide
and tape syncronisation, tape recorders in industry,, faults
in tape recorders (...and repairing them), etc. etc,

Tapes and tape recorders are linked with hundreds of
modern-day machines., Computers use magnetic tapes on which
to store information for data processing machines. The
spools used on these machines are quite large and travel at
hundreds of inches per second.

There are quite a number of tape-recorders at present
on the Australian market; and to mention just a few (if I may) s
"Philips"; "Grundig"; "Akai"; "Sony"; "National"; "Telefunken"
"AWA - Robuk"; "Elizabethan' "Ferguson"; "Collaro"s; "Tandberg"
"Brenell"; "Uher"; "Ampex"; "Revox"; "Audivox"; "Pye'; "Truvox"s
"Optacord"; "Fi-Cord"; "Vortexion":; "Classic" and "Ferrograph",
If your recorder wasn't mentioned---I'm sorry !

Prices range from £10 to £500 and include from a small
battery portable to a full stereophonic, waist-high maghine,

The most common tape-brands are: "Philips"; "Scotch";
"B.A.5.F."; "R.C.A."; "EMItape"; and "Agfal,

. In future issues, I will describe the best methods to
obtain satisfaction from your machine, or if just buying one,
the brand and type to buy to suit your requirements,

;f you now know nothing about tape recorders, tape
recording or tapes, please don't take the "plunge" before the
next issue of the"EQUIPMENT EXCHANGE BULLETIN",
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Editorial. MNuch work goes into producing thisg Publication +wice a4 month. We do enjoy
it, but it also costs money. Vhen we started the EEB, our idea %as to provide an adver.
tisement sheet that appeareq often and regularly, infolmally pProduced, and Wwith a circu-
fation sufficient to ensure advertisement results. The EER has, hovever, developed in-
F0 a techniecgl publication in its o%n right. It is also evident that the Australian ag-

ertisement market 1s not nearly as productive ©8 the American one (where advertisement
sheets succeed)., It appears that a vast subscriber roster Will be required for modest
advertisement activity here. The low price of advertisements in the EEB is not discour-
aging anyone, and we know that the advertisements in the EEB have hag g good response.,
The difficulty seems merely to be that we do not buy or sell things very often,

We cannot continue to depend on the prinecipal support of our bresent two main sdvep
tisers ; we can only operate successfully if we receive meny advertiserments for ezch issue
from individuals, With our present activity, and with OUr present circulation this means
that we must change to g monthly publishing scnedule, Ve appraciate tha response you have
nade to our appeals, but that cannot continue indefinitely, With a montily pablication,
Ve shall no longer have the same advonhices o 20 A SEPELoSIce, but pe snail retain ‘the
idvantage thag {he (stila LNexpensive ) advertiscments oy the articles ecan be accepted un-
11 5 days before issue. This makes matters frantie forp us, but reduces long waiting per-
0ds for you. Another bensfit of g morthly schedule Will be o bresent mora material in
ach issue, and we can therefore reduce Serialisation,
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EQUIPMENT EXCHANGE BULLETIN

The EEB will appear once monthly henceforth.

"W

Please remember...
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BEditorial (continued).

We can say this s When we get a circulation large enouvgh to produce a favourable fi-
nancial basis, we shall either return to a fortnightly schedule, or will be able to pay
some money for articles. Ve shall, however, cross that bridge when we arrive at it.

In forthcoming issues we have planned or have prepared articles on the following

subjects --
SCR phase shift power control A special d.c./ﬁ.c. converter
The design of high current power supplies Variable transformer control.
Surge resistor design considerations Diode testing-- plain and fancy
More about transient suppression Meter protection
Half wave va. full wave SCR battery charger
Semiconductor bibliography VHF transistor applications
Voltage current relationships in rectifiers Applications of Varicaps
SCR with a.c. output The use of Zeners in heater voltage
Tape Recording stabilisation (ars you interested in the
Transistor circuit design mathematical work we did for this?)
Linegrising non-linearities Unusual applications of silicon diodes
Applications of zener diodes (please let us have any special ideas you
A1l about heat sinks might have on this subject. We might have
A novel emergency power source overlooked them).

The use of constant current diodes
Model Railrosd control and power

If this list appears to lean heavily on semiconductors and powcr supply, that happens
to be our interest. If yo_u have an article you want to present on any technical
subject, from workshop hints to laser technology, please send it to us in any state
of literary elegance, and we can add to the above list. Ve can't pay you anything at
present, but we could probably provide zdvertisement space.

The subscription rate will remain at S/L per year. Present subscribers will re-
ceive the full remainder of their 24 issuec. .The new arrangement becomes effective on
April 31st -- oops, April 30th, but new (not renewal) subscriptions received before that
date will still receive 24 issues (viz, two years) for their 3 shillings. Tell your
friends..... but not too many !

e e

'"LETTER TO THE EDITOR!
air, '

An article was published in an overseas Journal recently, describing how g simple
power supply could be built around the BY100, I wrote, objecting that the BY100 is a

lovely diode, but it does seenm inappropriate to use it for ‘ ‘
_ an application whers g
dio.de (eg. 0A605) would suffice. o o

A reply was received relating that the author of ths article believed that tha

extia safety factor obtained with the BY100 was wiorth the few extrs shillings of its
cost.

- i sgppzsi Egit that is true on the face of it, but the BY100 has s transient peak
oI about 12 and my tid. o Tm ad +ha 44 ;
Phus s )% ’ ¥ soul rebels ai the idsg of using a 2400pc safety factor.
o 'or someone who does not realige +l :
additional eXpense, and th T Agetnns

the author,

: : : involved, it can result in
1s choize ought to be the perogative of the constructer, not
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2) The use of unnecessarily large safety factors is  slompy engineering, and it can
also lead to hazardous ambiguities.

Consider a filament winding, rectified by a half wave diode followed by filter con-
denser, or two diodes in a voltage doubler. In either instance each dicde sass twice the
peak voltage of the supply when the diode is back biased. Tor a 12V (Ruis) winding, this
value is abo ut 34V. What should be the PIV rating of the diode? Neglecting 'crest
working' and similar considerations, let us just consider the absolute maximum PIV rating
for transient overvoltages (which can occur from a variety of causes),

The RCA Transistor Manual specifies that if a rectifier cirecuit is capacitatively
protected against transients, a maximum-PIV safety factor of l-l/b to 2-fold ought to be
employed, and if no suppression were installed, the safety factor ought to be 4- or 5-
fold over the nominal reverse peak voltage appearing across thes diocde. Therefore the
diode PIV rating in the above example ought to be B0V if transisnts are surpressed, and
perhaps 200V if they aren't. I know this rule works, at least for the capacitatively
protected circuit, and have built several pover supplies designed arocund a lfl/h safoty
factor, with reliable results under a variety of conditions.

If no transient suppression is included in a rectifier circuit, how much safety fac-
tor is the unwary constructor to assume, providing that he has not secn the RCA publica-
tion, or equivalent? 50Cpc, 10C0Cpe?? Would an 0A91 (PIV max = 115V) he has found in
his parts bin suffice? The question will be decided by hic knowledge, prudence, and
financial affluence. If he uses capacitative suppression (even though it did not appear
in the original article), it will work (with load limited to 50mA, resistive). If he
do.esn't, the diode will most likely sho,rt, placing the electrolytic (and the load)
directly across the transformer. This is not suitable treatment for either component.

If an indeterminate safety factor is assumed, and if it is potentially inadequate,
it might take so_me time for sufficiently large transient to appear. You can be cer-
tain that this will occur when a Wl calls CQ on 2 metres, or when you are showing the Boss
your HIFI,

If an adsquate safety factor is ascumed, and it is excess, it can be wasteful and
expensive, particularly if several components are involved. 304TH valves are obtainable
in Australia for less than £2, but would you use one of these 300 watt plate dissipation
valves in place of a 6A3 or 6AS7? It is 'safer', but one doesn't use the large bottle.
It is unnecessary.

This problem can become acuie at HT. Given an 800V c.t. secondary (RHS) winding,
how many BY100s do you use in a bi.dge rectifier circuit? If you want to be really 'safe!
use 5 in each leg, particularly if money is no object. 1120 nominal peak volts cppear
across each leg, plus transients... The prucent constructor, however, simply places a
0.02uF condenser across the primary of the transformer (or more elaborate netmorks, See
EEB, Vol.l No. 3) and uses a S50PIV 04605 (or equivalent) on the 12V circuit, and +%wo
1200V BY100s in each leg of the 800V circuit mentioned above. He knows that his circuit
Will be reliable, and he has followed good design procedure -- and incidentally he has

saved money.

If, on the other hand, you want to stock your parts box exclusively with 402V cr
1200V diodes which can be used on LT circuits without fussing about with details, that's
lovely, but know what you are doing, and why. -

Yours faithfully,
(s) R. L. Gunther
Hobart, Tasmania
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ESEUDO- TUNNEL DIODES., -- by Tony Ohsberg.

In the course of testing a large number of diodes, several were founﬂ wi?h_the
peculiar reverse characteristic shown in Fig. 1. Obviously these devices exhibit a nega-

+D tive resistance in the region AB, This is the result
+14 of temperature breakdown of the PN junction. Th%s,
R 600V +E together with the shape of the characterlétlc, dlST
a ‘ e —— d  tinguish it from the usual Esaki tunnel diodes, which
A=Y obtain a negative resistance from thé tunnelling of
“150pA electrons through the junction. Another important
B— difference is the fact that the former has a high
1 -14 impedance (high voltage, extremely low current) while
; the latter is a low impedance device.
Fig.,l _ ‘ _
0.01 50K 5 Several laboratory applications have been investiga-

_*l I —~AAA—O ted. The first was a simple oscillator with a fre-

E& 900y ~quency of approximately 51 ke (the upper frequency
— 0.01 /\ PO supply 1limit due to the capacitance of the ~ junction)

é: T according to the circuit in Fig. 2. The resistance

.

—_————— -0 of the tuned circuit is effectively paralleled with
Primary of = the negative resistance of the diode. This results
R S - Fig, 2 in an infinite resistance (or a + or - resistance if
the values of both resistances are unequal...), giving
Tt ST ¢ g the circuit the properties of the elusive 'ideal'
of Ry ,_3/ tuned circuit. When the current is applied, oscil-
lations build up in the circuit instead of dying away
‘Ed { g +Eg as thgy would with only positive resistance int he
circuit,

The second application was a bistable flip-flop, .
using the fact that these devices have two stable
operating points on the O € resistive load line
(cf. Fig. 3). The device is switched alternately
between these two points by the application of a
_ voltage ‘input-pulse through R, (Fig. 4), and acts
as a frequency divider, but dslivers no pover (viz.,
must drive a high impedance). Maximum input: frequency
1s about 20kc, using a Top Hat Pseudo- Tunnel Diode.
s A Stud type PTD was available, but was not used
Studs are typically much higher capacitance devices
OUt);I“[_- (across the junctlon), and would therefore likely be

Timited to a maximum usable frequency of some hundreds
of cps. |,

Points A and B (Fig. 1) change in voltage (jncrease)
with temperature, though stable operation was ob-
served in the circuits of Figs. 2 and 4. This re-
quires, of course, that the operating power be very
low. If forward current is pasced through a Pseudo-
Tunnel Diode, the temperature instability phenomenon
often diseppears, and the diode reverts to the con-
ventional type. Therefore it is evident that for
successful operation of a PTD, one must avoid eXCess reverse currents, and avoid forward
currents altogether. The former requirement is easily met by suitable series limiting
resistance, and the latter by the use of d.c. power of the correct polarity,

A PTD phenomenon was also observed (but not investigated) in the reverse character-
istic of a Silicon Controlled Rectifier, with gate shorted to cathode,
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TAPE RECORDING _ Pt II

Tape Recording in general...c.ccoouvuosccsssscssasasscas.dy David James

The first thing to do when purchasing a tape recorder is to decide exactly
what you want it for and how much your pocket can afford. If you intend
to Ygo in" for high-fidelity, it would be useless buying a small dicatation
machine,  Alternatively, if you wished a dictation recorder in your office,
it would be useless buying £300 worth of stereophonic recorder. You
may determine the price~brackets as follows:- Under £20; £20 to £50; £50
to £100; £100 to £1503 and £150 and over.

In the "Under £20" class you would find lower quality battery-operated
portable recorders. Tapes recorded on these will not play back on any
mains-operated recorder, These machines are quite useful for people just
wishing to record his/her friend's voices, play them back and put the recorder
in a cupboard for a few weeks. The smaller and cheaper the recorder, the
more battery power it will use., These recorders generally use small torch,
"penlite" and/or 9volt transistor batteries. Power consumption of these
recorders rates between 10 and 20 volts.

lost of the largor recorders with mains operated driving and amplifing systems
incorporatc accessories such as tone-control, input(s) for radio, pick-up

and porhaps an extra microphone, output(s) for headphones, oxtconsion loud-
speakor, auxiliory amplificr etc, Some machincs even incorporate a built-
in olectronic mixor which onables tho oporator to feed both speech and music
from two or more sound sources and blend thom to desired volumos or dfado in
or fade out as required,

Thero are hundreds of domestic and industrial tape roecorders on the Austrealian
markot, ranging from tho battory porteble to tho storeophonic machine. Tt
would be wise to consult your local dosler rocgarding your rccording roquire-
ments or writo to the author at tho addross &n tho advortisoment on the reverse
side of this page.

Monaural rocorders would bo the bottor to commonco with duc to thoir simplicity
in oporation, lowor cpst and simplc dosign. A reasoncblo mono rocorder

would cost botwoon £30 and £60 and would featuro numerous accossorics. The
most essontial with a mains-oporstoed rocorder is a recording lovel indicator,
(i.e. "magic-oyo" or VH mctar?, microphono input, safoty rocord system and

a simplo cooling system (i.o. motor-drivon fan).

Advanced monaural machines would cost betwoon £60 and £140 with a luxury
model or two at ovor this amount. These rocorders includc moro than tho
rocordist could wish for:- Tapc countor, sclection of spceds, solection of
tracks, fast forward/rowind, mixing facilities, ocho offocts, copying from
track-to-track, listoning to one track whilst rocording on tho othor - with
or without transfordéng signals, "superimposo" facilitios, romoto control,
automatic stop, automatic start, larger froquency rosponse, pouso button,
Public address sgstum octc. otc. Tho most common spoods arc ono and
soven cighths (1), threo and throo quartor (32) and sevon and a half (7%)

inches per socond. Othors are 15/16, 15, 30 inchecs por socond.
CONTINUED NEXT EDITION——m—m———a
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ELECTRIC TRAINS.

le are preparing a short article on the requirements and peculiarities of model
electric train power supply. If you have any ideas on this subject, please let us know
about them, and whether we can use your name in the Article. None of us play with these
devices, but we have seen various communications from those who have, and there is much
that can be said on the subject. Vhat happens when the tracks are sho,, rted (as often
happens)? This could be catastrophic for rectifier diodes. Would the answer be to use a
higher supply voltage, with an extra series resistor to bring the output back to normal?
But this worsens output voltage regulation, and would tend to slow the train on hills.
On the other hand, this is the way that real trains behave, and perhaps it is not
undesirable in a model?

PEAK CURRENTS. -- by R. L. Gunther

Recently I read that selenium rectifiers are still used in certain battery chargers,
because garage men like to short the output of the charger to see whether it is on, or
is working properly. If you do this without adequate current limiting resistance in series
Bith silicon rectifier diodes, output will drop to zero, and will stay there. Garage-
men ple,ase note.... Selenium metal rectifiers are definitely more resistant to overloads
of peak currents and reversas voltage, than are silicon diodes, and if you have plenty of
room, there is no reason why you should not use ‘them. I look . ruefully at a box full of
gigantic selenium rectifier units in my junk box, each of which is rated for two whole
amperes (at 18 volts). What to do with them now? I suppose that I shall make a battery
charger with one of them., Does anyone have any other ideas?

R L S S T R SRR,

AUVERTISING
FROMTHE FLECTRONICS ASSOCIATES. 76 View St., Hobart, Tasmania

You may have noticed some delay in receiving semiconductors ordered from us, We are
truly embarrassed about this. It arises from the Tact that we ars building an elaborate
new tester for semiconductors, to meet our.expanded needs, and to incorporate several
ideas we have been considering for a long time. The old tester has been crippled while
the reconstruction was pro.gressing, and the construction had to occur in 'spare! time,
of which there isn't much at present. The project has taken about a month, and is nearly
complete. The problems we have Tun acro,ss could fill many pages of technical articles in
the EEB, and we even succeeded in destroying 14 HT diodes at one time, That hurt,

In any event, please do realise that since we are not set up as a regular '"business',
you may o_ccasio_nally have to encounter delay. Ordinarily, however, we shall do our
utmost to avoid it.

In reference to transistors, we have dgain Verified the fact of our having a poor
sense of business timing. Ve cautiously offered HT power transistors for sale, when we
(finally) found some reliable ones., The response was overwhelming. Ve now have back
orders. Normally we should order diodes by air, to f£ill this type of demand, bui the big
transistors are too heavy for this unless the customer pays extra., Therefore w2 beg your
indulgence in this matter as well, and assure you that more eN174 transistors are on the
way, and ought to be here by the beginning of May.

We had to be rather cautious about transistors, because it is difficult to gauge the
market for any kind of semico,nductor. We have been offering zener diodes for some time,
with meagre results. Therefore we are not replacing most of our zeners. We shall keep some
for our own use, because these devices are uniquely valuable for voltage regulation., We
are not very concerned about the fact that the Varicaps are not moving rapidly either,
because we enjoy playing with them ourselves, and have many ideas for remote control, fre-
quency sweeps, and frequency multipliers which we want to build,

In the next issue we shall discuss 'Do it Yourself', in which we
cogent arguments in favour of letting us lose money for you,

e,

Present several
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FOR JUST A FEW POUNDS PER YEAR, YOU CAN JOIN AUSTRALILS' NEWEST, MOST
HELPFUL T/iPE RECORDING ORGANIS.TION. NO LIMIT TO THE T{PE RECORDER
YOU OWN......BE IT 4 £5 BATTERY PORT.BLE OR A £500 STEREOPHONIC BROLDCLST
MACHINE,

TO BE EX.CT, THE FEES OF A. T.R.S. .RE ONLY ONE POUND FIVE SHILLINGS PER
YESR PLUS L ONGE-ONLY JOINING FEE OF LLEVEN SHILLINGS.:....THE LOWEST IN
AUSTRALIA.

VERY SOON, L.T.R.S. WILL OPEN AN EXCLUSIVE 'PRE-RECORDED T.PE LIBR/RY' FROM
WHICH MIMBERS MLY HIRE T.\PE RECORDINGS, BOTH COMMERCI.L 4iND HOME OF THE
ENTERT.LINING, EDUCATION.L /AND INSTRUCTIONAL N.TURE. L.T.R.5, LALSO P.YS
FOR THE RIGHTS TO .ANY RECORDING THAT YOU H.VE AT HOME WHICH IS ORIGIN.L,

REASON:UBLE QUALITY, NOT PREVIOUSLY COVERED BY COPYRIGHT .LND IS YOUR
OWN PERSON..L PROPERTY.

EVERY MONTH MEMBZIRS RECEIVE . COLOUR-IL.G:ZINE...":BERSHIP NE'S" /D
RECORDED "NEWST.PES" REGUL.RLY. ST.RTI!IG SO00ON, .L.T.R.S. WILL PUBLISH

4 PRINTED TAPE RECORDER DIRECTORY ENTITLED "T.PE RECORDING NEWS" AND IF
PROVED SUCCESSFUL, WILL BE ISSUED U.RTERLY. (You may lodge Classified
~dvertisoments or Tape Exchange Listings now if you wish.....special reduct-
ion to those who act now !) THIS M.GAZINE, PRINTED ON GLOSSY P.PER 1

SOLD FOR & FEW SHILLINGS, WILL INCLUDE .RTICLES OF INTERZST TO THE RECORD-
IST, JDVSRTISEMENTS, TAPE EXCH.NGE LISTINGS, CLASSIFIED ADVERTISEIENTS
(Rates availeble on application) EIC.

IF YOU V/OULD LIKE .. COPY OF THE APRIL EDITION OF "MEMBERSHIP NEWS", THE
MONTHLY PUBLIC.TION, PLEASE COMPLETE THE COUPON BELOW.

~ WHEN ENQUIRING /BOUT A.T.R.S., BESURE %0 IIENTION THE 'EEB' OR USE THE
" OTHER COUPON PRINTED BELOW. '

"MIEMBIRSHIP NEWS"™ COUPON ,43 fustralian Tape Recording Society,
A.T.R.8. Box 9, P.0., Crow's Nest, Box 9, P.0., Crow's Nest, N.5.V.
New South Wales. 5 Pleaso send mo full details regerding -
R R
Please send me thefi.f%fﬁ.edition Eiﬁbchhlp in 4.T.R.S. .
of the sbove. Namo ond address 'adiasa :
| attached, - ;

VANTED .. Two Gruner 9075 relays, February-June 1963 Radio Control Models and Elec-
tronics. Reply by mail to R.P. Singe, 29 Bast Crescent, Hurstville, N.S.W.

WANTED... to buy or borrow Handbook or circuit 3bz transmitter, ARB receiver to con-

trol box connecting cable 16 Pin. VK3QJ ; V.N. Tuohill, Care Post Office, Lakes
Entrance, VIC.

IRANSISTOR IGNITION. Complete ready to install - including Ro-Fo coil. Fitting in-
structions supplied. Only high quality parts used. All Aluminium construction.

Price.. 12 Volt Neg. earth £18/-/- ... 12 Volt Pos. earth £18/10/-. Post free anywhere
in Australia. Descriptive literature free on request. MEECO- Smith Str., Naracoorte, S.A.
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TRANSISTORS for sale. i) 2N702, NPN, VHF, Diffused mesa silicon. Maximum parameters at 25°
C. : 600mW (not 50mW 1), 80V, nmA, B from 14 to 25, fab lﬂﬂmc;s, miniature TO-18 hermetically
sealed case. Tor the remarkable price of lz/h each, firat-come fjrst-served. Nine in stock.
Please note that these are NPN, and must therefore be connected with polarity reverse to the
-conventional PNP transistors. This also provides the possibility of simple direct coupling
in d.c. amplifiers, and for complementary symmetry configurations,

- ii) 3N35, NPN, VHF, Grown-diffused silicon tetrode transistor. 125mW,
50V, 20mA, B 40 and 80, fop lBOmc/E. Only two in stock. 19/6 each. Typical RF amplifier
circuit furnished with each order for tetrode transistors.

iii) Transistor sockets, for ordinary low power types. 1/3 each, if
ordered with other merchandise; a few dozen in stock, to see whether you like them. Ve
don't like to solder to transistors, do you? It is much nezter, safer, and easier to cut the
leads short, and plug in the transistor, just as a valve. Improves high freguency response
too. These sockets have four pins, and can therefore be used with tetrode or triode trans—
istors, or with diodes.... lie have some other transistors which have Just arrived, but have
not had time to test them yet (working too hard on the diode business). Full details in the
next issue of the EEB. We have definitely sent for more 2N174 HT Pover Transistors, and will
send for some 2N250 (similar AT11384) soon, and ask you to be patient with us.

A word : you rarely get something-for-nothing in this world. These transistors are
'surplus' either because they are industrial or military seconds or overstock. We test them
as thoroughly as practical, but are no% in possession of the same test equipment as the
manufacturer. The transistors work well according to casual needs, in accordance with the
specifications we supply (individually) for them, but if you need the highest guality and
best reliability, you would probably be advised to obtain commercial components at the usual
prices. There, we've said it ! We may not get rich, but we try to be reasonable.

We have some lovely, uncomplicated diodes in stock too, various ratings, highest
quality. All of our merchandise is guaranteed, tax paid, and post free. Send a SAE,

Electronics Associates, 76-E View Street, Hobart, Tasmania.

WANTED.. Walkie Talkie. These edvertisements work. I asked for a walkie-talkie, and re-
ceived an excellent offer. Unfortunately, howevér, the post office lost my letter during the
Christmas period and the opportunity vanished. I also received several offers of low
frequency walkie-talkies., I am grateful to the people who offered these y but I am
only interested in the z?mc/ﬁ type. I want a pair and they must be inexpensive. They do
noet have to be in the best working condition, but all the original parts must be there.

* R.L. Gunther, Physics Dept., Box 252C, G.P.0., Hobart. TAS.

S
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, SUBSCR N. 3/- per year, sent to all Australian subscribers by Air Mail on the

first weekend of each month. Foreign goes by sea mail.

» ARTICLES ARE solicited for the EEB, We prefer articles on electronics

any good hobby treatment will be considered.

author. Although each article has been carefully prepared

bility for errors.
of the authors.

subjects, but
Copyright is that of the

s We can accept no responsi-
Opinions expressed in 'Letters' and other contributions are those

ADVERTISING. First 20 words, 24 each (but no minimum required). Vords thereafter, 1d
each. ~ Special rates are available for large insertions. Call sign or name free. For
advertisements appearing more than once, 10 percent may be deducted from the total cost.
Underlining is 1d per word (except for the usual capitalised heading), borderlines 3d
each, and large lettering 24 per letter. Advertising may be on any hobby subject.

All advertisements must be prepaid. Please write clearly or type. Receipts issued on

request an}y. Deadline for articles rr advertisements is the first of each month, or
the first Wednesday of each month, whichever comes first.

Send all copy and enquiries
to E.E.B., P.0. Box 177, Sandy Bay, Tasmania, Australia, - *

BACK ISSUES are available at 54 each, while they last.

Subscriptions start with current
issue, and all others must be considered as back issues.

R | e

Editorial. For the benefit of those who have not heard it before, and for those who have
read our May adverts in the national magazines, we hasten to repeat that we are now on a
monthly rather than fortnightly publishing schedule. The technical format and the ad-
vertising copy will both benefit, and the volunteers who bring this Bulletin to you can
relax somewhat..... We have had several communications from readers who are considering
making technical contributions. This pleases us greatly, of course, and we urge those
authors not to delay their composition. Don't be reluctant; if copy is imperfect, it can

be improved, but if it is put off, it will merely stay in the drawer, benefiting no one.

L]

CONTENT. 1) Editorial + o o 2 o ¢ « o ¢ ¢« o o o s o sa Po 1
g 1i) Letter to the EQitor o « « o see o o o o 1
iii) Silicon Contolled Rectifiers. Part VI..... 2
iv)Silicon Contrclled Rectifiers. Part VII .. 5
V) Tape Recording. Part IITe v o o o o o o oee 6
Vi) AdvertisementSe « « o o o o o ¢ s o & & & os 7 Please say you
0000060000000d0000 saw it in the EEB !

~'LETTER TO THE EDITOR!'

Sir,
- Firstly, may I congratulate you on a wonderful and informative publication. I have
had many replies to the advertisements lodged by this or

ganisation, and I felt that it
was about time I converted my feelings into words and put the words on paper.

Secondly, I realise your handicap with the former fortnightly publication dates, and
my full support goes into the fact that you are converting to monthly publication. I hope
that all other readers realise that this publication is operated on a part-time basis.
The publishers do not receive the money for their own pockets; it supplies ink, paper,

e ————EEEEEEEE——
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LETTERS (continued). '

postage, research, copy and many other aspects of the publishing business.,

It is our duty, as readers and possible advertisers, to publicise this publication to
the best of our ability. A little advertising on your part will cost you little, if
anything and will guide this magazine to popularity

' Take a copy of the EEB t6 work. Surely some of the 'fellers' would be interested
in receiving good technical information as well as the opportunity to lodge cheap adver-
tisements to readers all over Australia.

On this last note, I remain, Yours faithfully,

(s) D. James
Secretary, _ TH.
Australian Tape Recording Soc.
- Crows Nest, N.S.W.:
((Believe it or not, we also have readers in New Zealani and in America -~ Ed))

e el slerde e e ole el e e she e e el

SILICON CONTROLLED RECTIFIERS. PART VI. - by T. Ohsberg (VE7)

A variable-phase voltage control system.

As we discussed in Part V of this series (EEB, March 5, 1955), it is possible to con-
twl output from an SCR system by varying the phase of the gate voltage relative to the
anode, at constant amplitude. This results in smoother control, and is-less affected by
reactive components of the load. It does require a rather more complex circuit, but en-
Joys several extra advantages. Most designs of this type use a unijunction transistor,
because a constant amplitude control system is most reliably fired by a pulsed signal
from a relaxation oscillator. Unijunction transistors are ideal for making versatile
relaxation oscillators, but as yet they are either generally unavailable in Australia, or
are expensive,

I have designed a circuit in which the necessary pulse is obtained simply from a
single neon bulb furnishing a sawtooth wave from an R/g type relaxation oscillator(Fig.6).

Iy 100V /34, ot
¢ o g 128V § L7127 SCR= 50V/4.7A,BTY79, etc.
v T TOIRMS e O /o \eath. _ ez
ILCE J ! \_J,,-’I ; —& )
e ; B :
Socps | 34{ §' = 7 ~Wj (o
PP % Sli&% T %8 |eatej 1k e =
< ? ' / small neon '
Povwer § Rg g 3.?{_. \ R %
For ckt herd Rg K AN D3 K <2 ¢y=0.1uF
C5=0,05uF | i ﬂg
ESE%'OHF | [ R,
4: EHI”
ptoorfo.h |12 | oo R S TR ¢
Ng!.%;{ 5 'i{_{ S ~, fLr’: i
e > 100w 5 10K &
O = =
: + 2400 |+

l - o O-é—l

Any a.c. source can be used for Tg, if Ry,etc. e

is adjusted appropriately, and if earthing connectiong
are made safely,

Fig. 6. The variable-phase control system.

4
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SCR/VI (continued).

One interesting advantage is obtained from this circuit. The output voltage is auto-
matically regulated quite closely over a wide range of output currents. With slight
modification, the output voltage can also be maintained constant with variation of mains
supply voltage. The result is a fully stabilised variable power supply handling con-
siderable amounts of power, and of more simple design than usually found in systems pro=-
viding similar characteristics. Operation is as follows @

1) Phase control permits supply to be fully regulated.

2) The frequency of the relaxation oscillator (Ne, C1, El) is dependent on the voltage
between points A and B, which is equal to the potential difference between A and earth,
minus the output voltage. Thus if the output voltage falls, the oscillation frequency in-
creases, firing the SCR earlier in the cycle.

3) The condenser, Cj charges through Dz, and discharges through D, and the SCR gate.

4) The low impedance of Cl, when discharging, develops 2V across 500 ohms, and that satis-
fies the voltage and current firing requirements ofmost 4.7A SCRs. If more than about
4mA of gate drive is required, Cy can be increased (but use only high quality paper or
other non-polarised type), while Ry and R, are decreased in proportion.

5) A condenser cannot be connected directly 100wy,

across the output for filtering, because the ZBili AN O+
firing circuit relies, to some extent, on an . 1Kw

a.c. output to synchronise the firing pulses. é'ér 100uF = | G40y SUipU
The circuit of Fig. 7, however, will not i (s0WV) 0 -
affect the firing system, though it will =

worsen the loadregulation somewhat, b Fig, 7

6) Provided the mains line voltage is constant, the supply is regulated, due to the con-
stant voltage firing characteristic of the neon. The supply can be regulated with respect
to both mains voltage and output current variations, by regulating the high voltage sup-

ly asscociated with thuss ig.
. D1, thust (Fig. 8) camr— NN A —> A

7) Relevant waveforns are shown in Fig. 9. HY D;_x’ R ,fl
8) Load regulation is indicated in Chart I. 24C. ; il :!.ﬁ;\zggg{; {fbg‘;‘f
Please note that all voltages here indicated 24F k:qj/ for é50v
are average, as read on a VO Multimeter. & ) RS input)
Peak (or approximate output to & condenser in- P

=== Adjust R for

put filter) would be about % times higher. ¥ guitabls sened T.

9) The circuit of Fig. 10 was tried, and out-
put was then fullwave (ie. 10%cps pulsating)
and measured output (ref. No. 8, above) was
195V at low load, or 173V at high load (eg.
1.54). Note that if one side of the output is V.0
to be earthed, an HT transformer of suitable e
povwer rating must be employed.

In Fig. 10, as in Fig. 6, the PIV rating of V’\/\/W\/
the SCR is protected by diodes (see previous Vo O plmmmmmep Y ¥ <

articles for discussion of this), but in this . a babababab aba
instance, the average value of output is (a) Cy charges through Dy

greater, and if d.c. output is desired the ;
higher frequency of ripple is easier to fil- (b) Cy discharges through Dy _

ter. The one disadvantage is the require- Shaded area signifies SCR firing time.

ment for HT high current diodes. For LT, you -
might use the %YZlE 200??%33 or equivaient, fig. 9
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SCR/VI (continued)

with 100PIV sufficient for a 25V (RUS) secondary. For operation from the mains (or 250V
RMS), BYZ11 (EODV/EA) or equivalent ought to be sufficient, as long as Cg and/hr Cz are
included for transient suppression.

L AN, Y
250V 10 w
50cps . .

a.c,
' C3

(eg : 0.0L{puF
2 600V)

|

D, = 700V/0.75A each u
(for 1.54 output)

De 2 600V/0, 44 8T
%eg. 0A214)

Note that R; in Figs - . R
6 and 10 is designed

to protect the SCR PIV _ _
under adverse conditions. Fig. 10. The mains-operated system.

SCR = 400V/4.74, BTYsl, Etc.

. anode m cathode o ;
@m-—-

100 w gate

Fi
|
|

Iffi HT diodes are scarce, or economically unfeasible, one alone can be used in the half-
wave type configuration (cf. Fig. 6). If the HT diodes are unavailable, they could be
omitted entirely in favour of the simpI% alf wave SCR configuration, but in that case, it
would be essential to provide sufficien V safety factor, at least 2 times, preferably

3 times the nominal peak voltage from the a.c. supply... The capacitative transient sup-
pression is essential for SCR circuits, and has been discussed in Part III of this series.
If it is no_t desired to bother with R, and Rg, C, should be reduced to about 0.01pF, and
Csz to about 0.1puF for LT or 0.002-0.01uF for HT. By the way, I have just found an error in
the circuit 'Fig.l' of Part III (EEB, Feb 5, 1965). The values of CE and 03 shown in the
figure are suitable if the resistances in series with them are zero, but when the Esistances
are inserted, the values given on P.2 of that issue ought to be used.

The reason for using the resistances in series with transient suppressing condensers
is to reduce 'ringing' which would produce excessive voltages from shock-excited resonance
of condenser with transformer winding. This extra resistance also allows the capacity of
the condenser to be increased, providing better transient suppression. Consider Fig. 11.
It can been seen +that at about ERG/E the impedance of C and 10C + R is about the same,
but it is 1/10th as much at EDc/é. Above Skc/é, the distributed capacity of the transfor-
mer would swamp out excess transient signal. -3 —3
Thus, better transient suppression is obtained 1 Z =R+ X, |
at the frequencies at which transients are R
likely to be generated. The relationship bet- .
ween R and C presented in Part III is reproduced =
here for convenience, as Chart II, at the end 7 -T—c
of this article. The general rule for this .
situstion might be :Use the formula of Miniwatt ('eg?
Digest, July 1962, or the values of Chart II

when resistance is to be added, and optimum ! RSN
protection is to be obtained. If the resistance %50 v 5000cps
is omitted (eg. when inexpensive components are (log scale) frequency

used), reduce the capacity of the C tenfold.
Fig. 11
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SCR/VI(continued).

Chart I: Load regulation. Chart II. Transient-suppression parameters.

a) Secondary voltage = 25V RMS.

Output CE R, Co Rg
av e 1N e,
%%%% g%%%%%ﬁ("ii) LT 0.05 2.7k 1.0uF 200(carbon)
1 Amp 11.40 MT i) 0.01 20K
4 11.31 HT 0.002 100K
b) Secondary voltage = 250V RMS. Please note that these are a‘?proxima'he 's:ralues,
Load Output (avg) and although they are not crltinal,.nptlmum
10mA 112V ones depend on transformer magnitising current.
500mA 111 If it is known (and it can be measured simply
1 Amp 110.6 by measuring the a.c. current of the transfor-
1.2 110.6 mer primary with no load on secondary), it is
not difficult to use the formula given in the
Miniwatt Digest, July 1962.
R
SILICON CONTROLLED RECTIFIERS. PART VII. -- by R. L. Gunther (VK7).

Vhile we are talking about transient protection, I might recall that it is possible
to apply an input peak voltage in excess of the PIV of an SCR, when the SCR is protected
by diode(s) as discussed previously. This can apply when the Vpp (forward breakover volt.)
is sufficiently high., I have tested several SCRs, and in some of them the Vpy was
appreciably higher than the PIV rating. This can be very conveniemt, because the SCR's
cost is related to its PIV rating, but by using this concept it is possible 1o use the
SCR at an apparently ridiculous voltage. We have tried this, and it works. An SCR with
a PIV of 50V, and a Vpy of 450V was used in a simple control circuit (eg. Fig. I, Part II
of this series), with a 600V diode in series with its anode. An a.c. supply of 250V RMS
was applied, and the SCR worked admirably. Nice, eh? All that is necessary is for you to
be able to determine the Vpg of any ig n SCR you may have, if it has not been explicitly
furnished by the supplier. Then theyinput voltage you can apply to a dicde protected
circuit using that SCR will be about 10 to 20 percent lower than the Vgp, with the PIV
rating of the SCR being irrelevant owing to its being taken up by the protecting diode.
(which must be silicon, not germanium). The safety factor for Vpg is considerably less
than that for PIV rating, because the SCR is relatively unaffected by forward breakover.
Consider it this way ! you can think of the gate current having the function of lowering
the working forward breakover voltage. At I, = 0, forward breakover is the rated Vpp. At
higher gate currents, it requires less ancde voltage to break down the SCR junctions in
the forward direction (see Part I of this eries for technical background of this). There-
fore, as long as the forward current is limited to the considerable value specified for
the SCR, the SCR will be unharmed by unexpected forward breakover. The 10-20pc indicated
is suggested only to take care of variations in mains voltage, which can be considerable
for periods up to 6 cycles.

It is not difficult to test the vBO (at Ig=0). Simply connect the gate to cathode,

and connect the SCR to a power supply as _ M

shown in Fig. 12. V pust’te direct current, . + 3 A +{};>

so that the PIV is not affected. Increase ths R 100mA

applied voltage while watching vollmeter, Mz. " \

The voltage read just before M, jumps upward Voltage 2

is the Vo,y. R should limit the SCR current Goyon (v) SCR
to less %gﬂn the full scale deflection of 3 ' ;

the meter, Ml. - 0O

I e
Next month we must MUST start the Bibliography !
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TAPE RECORDING. PART III -- by David Jaces (VE2)

What will the recerder be used for ?

As you know, there are thousands of uses for all mekes and types of tape-reccrders
but you will heve to decide upon several cf the uses for which you will demand of
your recorder. This decision is entirely up to you !

If you require high fidelity or stereo, be sure tc purchasé o mcre advanced machino-
the best your pocket can affcrd. Remembor, you can clways buy beotter quality equip-
ment after using lower quality whon you can afford it. For just the long play-
ing time of 'pep! music for partics etd. it would be wise to purchase z lower priced
machine (porhaps incorporating four tracks.....i.e. the tapo is run through the
recordor four times - twicc in cach dlrsctlon - with ecach using one quarter Q—) the
width of tho tape).

Most rccorders incorporeto tho gonoral speed of 3% inchos per second (i.p.s.) and
somo othors incorporate tho following:- 15/16 lg, 73, 15 gnd 30 i.p.s. These
spoods must be used in accordance with tho recording rcquiroments. The slowor
spoeds of fiftoon sixtoonths and nnc and sovon eighths inches per second should only
be used for specch, minutcs of mootings, dictotion etc. while throe and threc quartors
inchos por sccend is tho gonoral purpose spocd and con be usod vory succossfully fer
spocch end with rceasonable yuality in music.  Soven and a half inches por second

is ideal for high fidelity music while fiftoon and thirty inches per sccond would

producc professional quality. Most rocording studios usc 15 or 30 inchos per seocond.

For tho uso of tapo sorrosponding it is ndvisable to usc tope reccorders with spocds
of 3% ips and with Ycapstan drivo". On tho largor machincs, tho movement and
spocd of tho tapoc spools doos not govorn tho actual spocd of tho tape passing tho
production heads - with "capsten" drive, tho tapo spocd is mointeined at constant

spoced whilo tho spoed in rotation of the spools vearios. Topo will pass through
tho production gap of a large recorder without tho 2id of tho turning spools. The
spools rotato only to provido a meoans of tidy winding. On the bottory-opercted
portableo rocorders tho tapo spced is governod by the spool rotation. Thus =

tape recorded on o mains-operctoed rocordor cannot bo roplaycd with success on a
bottory rocordor and vicc-vorsa.

Why doos tho highor spcod givo bottor rosults ?

Look ot 4t this woy.......A cor moves slowly along o road with an obnormally fast

losk in tho radictor; wator pours onto the road in largo patchos. If tho car was
travolling at a fastor spced, the wator would pour onto the road in smallor “drops'.
Tho tapo rocordor oporctos in much tho samo way (only not with woatoer). Tho signal

passes from tho rocording head onto tho topo and, in short, tho moro room it is givon
to cover, tho bottor and clearor tho playbeck.

There is nothing more I con tell you cbout this aspect of tape recording but should
you be in doubt you may wish to contact me at Box 9, P.O., Crow's Nest, N.5.W. If
you have any points that I have left out, I would be grateful of the advice so that
I moy correct them in the next publication,

Next edition, a note on Tracks.......

R
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MODEL TRAINS.... A letter to the EEB regarding overload protection .
By Brother Julian C.P., Holy Cross, Sepelts Rd., Templestowe, VIC,

An overload breaker was made up by removing the series and load winding from an
R.B. 106 Type Lucas Control Box and substituting with a series winding of 18 Ba S wire
This coil mes connected in parallel with shunt winding and contacts, then by setting the
adjustment for the points to open at a load of s amps the armature will remain attracted
by the parallel shunt winding until the load circuit is opened and/br the short is lo-
cated.

A second method is to use 12 or 24 volt globes, one or more in parallel to obtain
current draw equal to max. output of power source. This arrangement will give the op-
erator the full power available and prevent damage to the power pack in case of short
circuiting,

-'Ii|i!'lil-il-‘lllililiill

ADVERTISEMENTS

IYPOGRAPHICAL ERROR..

I (the Secretary of the Australian Tape Recording Society) would like
to advise all readers of g typographical error on my part which was published in our
advertisement of April sth. The advertisement appeared on Page 7 and was included in

the second paragraph, The announcement stated that fees were £1.5/L plus 11/L. This
was incorrect and should have read.,, £1.5/- Per year plus a joining fee of One guinea.

The publishers are in no way to be blamed for this error. We have
again altered the arrangement of fees which will be described with your query,

We regret any inconvenience caused. (Signed D. James)

WANTED.. UM3 'Woden' Modulation Transformer or similar, and Modulation Transformer from
522 transmitter. P, Garde, (VK3ZDF), 154 East Boundary Rd., Bentleigh, VIs.

TRANSISIOR [GNITION.. Complete ready to install - including Ro-Fo coil, Fitting in-

structions supplied. Only high Quality parts used., Al1l Aluminium construction,

Price.. 12 Volt Neg. earth £18/-/-.... 12 Volt Pos. earth £18/10/-. Post free anywhere
in Australia, Descriptive literature free on request, ALSO,...

TRANSISTOR IGNITION KITS,. Make your own. Transistor, diode and zener already mounted
on heat sink. Ballast resistor already adjustgd. Only the easy work left for you to
do. Complete with Aluminium cover, coil, assembling and fitting instructions.

12 Volt Neg. earth £15/-/- ... 13 Volt Pos. earth £15/10/-,
Also available 6 Volt Neg. earth (for V.W. or FJ Holden). Unit uses three transistors
No special coil needed. Use your olg coil. Price. Kit £14/-/-. or built ready to

install £17/-/-. 411 units post free.
MEECO- Modern Electronic Equipment Co, y Smith Street, NARACOORTE, S.A.

-

FOR SALE... Your advertisements - S0 be in it 1!t

(Advertisements continued next page)
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ADVERTISEMENTS (continued)

MORE FROM THE ELECTRONICS ASSOCIATES (Hobart): We hawe heard that there is another firm
in Australia called 'Electronics Associates'. That could get confusing. Does anyone know
any specific details about them? Please let us know; it could save us some embarrassment,
since we are only 'small potatoes'.
=More about Stock. 10A Diodes : None, and no more contemplated. They move too slowly, and
are not sufficiently competitive with material offered by the Honourable Competition,
Please do remember, however, that OA3l is Germanium, therefore not suitable for protecting .
Silicon Controlled Rectifiers. Stay with the BYX and BYZ series for that purpose.

20A. Everything below 400V is gone, not likely to be replaced, because
this was a lucky accident, and replacements from surplus would cost about twice as much.
Several still available from 400V (for 25/-) to 600V (37/6).

35 and 50A, All gone. No more. But we have a pretty one at 100 Amps,
for welding, or for charging;ﬁccumulatar batteries at a time. A mere 67/6.

VHF Transistors. 2N702, lEDmc/E (according to the bookj we are building
a vhf oscillator to verify this, and will have it completed by the time you urder), 80V,
30mA, 600mW. Price 10/3 to clear for a different kind of transistor. The 20702 is NEN
silicon, and nice not only for medium power VHF, but also anywhere an NPN transistor is
applied, such as the protection circuit in the 'Reader Built It' Dept of April RT+H Mag,
or wherever useful in simplifying direct coupling, with low temperature effect. Indi-
vidual characteristics are supplied with each transistor, of course.

aN35. 150mc/s NPN Silicon tetrode, with ckt. 13/10 ea.

4-pin Transistor Sockets. Very useful, but be careful of the leads. 1/3.

General Purpose transistors. Believe it or not, we have not found enough
time to finish testing these thoroughly, since we mentioned them last month. We shall not
likely continue to supply them (though we shall sell the ones we have ), because it takes
Just as much work to test one as to test any kind, and profit is negligible. Live and
learn. They have to be tested for voltage, leakage, gain, stability, and freg. response !

Pover Transistors. Sorry, the 2N250 (medium) and 2N174 (high) power
transistors have not yet arrived. Takes forever. Due later this month?
Did our frank discussion about surplus transistors last month scare you? Good, If a man
has no illusions, he can't be disillusioned, and it pleases us to be honest. But don't
overlook the fact that we are perfectionists, and that we compare quality with commercial
material used for exacting work. You can, however, be certain that if we offer a transis-
tor for sale, we have tested it throughly, and that it conforms closely to specifications,
It will serve all normal experimental purposes admirably. It is simply not recommended

for industrial use, since obviously it was found inadequate for that purpose by the manu-
facturer.

Silicon Controlled Rectifiers. Available from us at horrendous prices,
but still a lot less than what you might pay over the counter. Owing to still better con-
tacts (truly Qfour7;a%gngs 500V and below now cost 10-25p.c. less than before, and we have
just received some of the most beautiful SCRs we have ever seen : 10 Amperes (actual) avg
fwd current, 350PIV (£2/5/b} to S550PIV (£3/iz/h). Finally, SCRs are available in Australia
for a price within the reach of every experimenter. Well, nearly everyone.

VHF Germanium Point Contact diodes, halfway between OA90 and 0A91, with.
a very high back resistance, and rated at 50V/50mA maximum. Only 2/6 ea, in lots of 25,

We also still have our old standby, equivalent to 0A90, for 2/3 ea., in lots of 25.

We also still have Zeners (unfortunately; what a headache, everyone wants a different *
value ), Pseudo-tunnel Diodes for the adventuresome (see April EEB), and 60pA meters(23/6).
Write for details before ordering the meters. No more Varicaps, sorry. Use the BAlO2z.

=Do it Yourself. We had a lovely little article prepared for this issue, but because (for
some unaccountable reason) Charles has received some other advertisements for the EEB,
there is no more room. We were going to describe what you will encounter when you send
abroad fc%?ggmggon&uctcrs yourself, We invite you to try it, indeed, but only because we
have a malicious streak in us. Results for the unwary can be simply appalling.f£L££E8£££E8£E8E

B ———————
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ADVERTISEMENTS (continued)

DO YOU OWN A TAPE
RECORDER ?

THERE ARE HUNDREDS, PERHAPS EVEN THOUSANDS OF USES FOR THE DOLESTIC T/PE RECORDER.

PRE-RECORDED MUSIC, SPEACH TRAINING, TAPE CORRESPONDING, LIVING LETTERS, SPOKEN

AMILY ALBUM, wmnmas PARTIES, DELAYED RADIO LISTEI-IING TELEVISICN soumnTRmKs
SOUND TRACKS FOR /MATEUR FILMS, ’ COMMENTRY FOR SLIDLS, NATURE STUEY, OVERCOMING
SPEACH SHYNESS, VOICE CULTURE, SOUND EFFECTS, SOUND EFFECTS FOR AMATEUR DRIAMAS,
TALKING BOOKS FOR THE BLIND, LIVE CONCERSS, DICTATION OF LETTERS, TELEPHONE
CONVERSATIONS (ON NON-PMG 'PHDNES) end m'my othors.

IF YOU HAVEN'T YET ENTERED THE WONDERFUL WORLD OF T/PE RECORDING, SEE FOR YOUR-
SELF, THE WIDE RANGE OF TAPE RECORDERS AT YOUR LOCAL DEALER.

IF YOU ARE A WVETERAN", YOU MAY WISH TO JOIN LN ORGANISLTION DESIGNED ONLY FOR
ONE THING -- TO CALTER FOR THE TAPE REGCORDIST.

THE AUSTRALIAN TAPE RECORDING SOCIETY OFFERS THE UTHOST IN TAPE RECORDING ENJOY-
MENT....WITH DISCOUNTS ON TAPE AND EQUIPMENT OF UP TO £40%, MONTHLY MAGAZINE,
PRE-RECORDED "NEWSTAPES" FOR MEMBER'S INFORM.TION AND i FUTURE 'PRE-RECORDED T.iPE
LIBR/RY' WHICH WILL INCLUDE COMHERCIALLY M/iDE AND HOME RECORDINGS FOR HIRE ONLY
TO FINANCIAL MEMBERS,.

FULL INFORMATION FROW THE HON. SECRETARY OR MAIL THE COUPON BELOW:-

e ma —

(ﬂddrass)nann--ntn-QDQIInn--

|

|

|

| Tho Hon.Scerotory, vecoscsscsscacconse |

Australian Tﬂpe Rﬂcording Sﬂciﬂty, -onanauunnenoqipﬁiuQI

Box 95 P-Da, Stntﬂuuun-u-navnovo :

GTOW‘S Nﬂst, N-Euw. Dﬂteqca-/qlitn/1965 l
fustralia :

Ploase sond full dotails and copy of the latost issuo of tho monthly journal
(doloto if nocossary) to the above addross.

Yours faithfully,

69 & @ 80 0 48 080 eSS E SO D0S e 0 0 BB D

! PLEASE PRINT (OR TYPE) YOUR NAME HERE \

FROM THE ELECTRONICS ASSOCIATES, 76 View Street, Hobart Tasmania I A11 items post free.
=Catalogues. Sorry, we cannot send our Catalogue to customers automatically every month,
We have had several requests for same, but we are not set up for it, not to menticn the
fact that we keep prices low by keeping costs down. On the other hand, if you send us an
SAE, we'll be happy to stuff it with the latest Catalogue, and any revisions to the Tech.
Notaa (please SPEﬂlfF), anytime. However, since said Cat. and Notes have been growing in
bulk, you will increase reliability of the post by providing a largish envelope.
=5tock. 0.4A and 0.,75A. At present out of 200V through 800V, but still have economical
silicon diodes in the 50-400V and 900V-1400V ranges, and even a few up to 2100V ! The
400v/b.?5ﬁ are particularly attractive at 4/@.

1.5A. Still a good supply of 50V (at 3/3), and a few 200V.

3.0A. None in stock. Small shipment probably later this month. More in September.

6.0A. None. We are negotiating to get some HT ones at a good price. July?
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Editorial. It is a melancholly fact that advertisers disappear frem our pages, becense
their advertisements are successful. At least that is the reason they give us when we
ask. On the other hand, commercial enterprises seem to enjoy frequent advertising in
our pages, because they are insatible for results. Are there any more commercial
enterprises out there, which might be interested in our special rates for effective large
advertisements?
Several more people have approached us regarding articles, and we have givan
them encouragement. We have plenty of copy at hand, but would like to broaden the bass
, of authorship (and subject matter!). But until this happens it looks as though Lee and
Tony will continue to turn out more pages from their hot typewriters. Ve are also most
indebted to David James for his interesting series on Tape Recording.

'"LETTER TO THE EDITOR'
Sir, .
Hot typewriter, indeed ! You mean hot soldering iron. Just a note here, in reference
to Brother Julian's item on Model Trains on P.7 of the liay issue of EEB. An overload

R L e ———————
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breaker or light globe are good traditional items fo? protecting ordinary frﬁhsfoiTE:;
operatzd systems, but they can bz inadequate for semlcanductor—?pergted nggr 2u§%'cient
if the magnitude and duration of the short circuit.(Egﬁ across the t?acﬁz is :u4p;nduc_
to damage the diode rectifiers in the system. This 15‘5%mp13 to Si}+£ ?Fti SZ@Giae

tor is more sensitive to momentary overloads. ;n my oplnlonrlt is ‘ErdEI Pt Simply
essentially instantaneous piotection for these items, and‘thls can ﬂ?* oni mos purce
by placing a resistor of suiteble res siance and vattage 1; series FLLh thg pomer;so y
and then increasing the supply voltage as necessary to deliver required pover to uh?
train system... There is a more elegant alternative, using transistor switchlng. This
may be of the triggered multivibrator type, or the simple swiich tyvpe as descrlbeﬁ

in the 'Reader Built It' circuit on P. 64 of the April 1965 issue of Electronics Avs-
tralia, All of the components of that circuit are now readily available, and it can

be used to control any conventional emitter-follower transistorised power conirol sys-
tem. The one mentioned in Electronics Australia used several 2N301 +transistors (eg.
0C26), though I shall buy & bi of argument about using three of them. But I'1l save
that for a proper article for the EEB : The design of emitter-follower power controli.

-- R. L. Gunther, Hobart, Tasmania

CEEEEELEEEREEEFEFEFEE.

Q;g_igg_Know????????Eg -- by C. K. Pallaghy and R. L. Gunther

Fe continue our discussion of hazards in the laboratory and the workshen (see also
EEB, Vol.l, Nos 4 and 5). 1In addition to those of an electrical nature, there are
several chemical ones of interest and importance.

1) Redioactivity. Ordinarily this is no problem to nobbyists, but you should be cau-
tionzd that materials that glow in the dax%, and X-ray tubes should be treated with
respect. The ambitious experimenter who applies several thousand volts to a 'worn out!
X-ray tube may be asking for serious trouble unless he familiarises himself first with
the hasards/and protection against ionising radiation.

2) Mercury. The fact is simple : the vapour pressure of mercury liquid is sufficiently
high to exceed the toxic limit for human beings breathing it in an enclosad space. You
may reto_rt that 'I have played with mercury for years, and have never had any trouble
from it.' The same argumenl has been used by those in favour of Brolking, radioachivity,
and cther equally useful vectors. But when the trouble comes, it is too late. The
renalty for overexposure is shortened life, at that time of life when it is move im-
portant to you. The prevention is Simple.

a) Attempt to avoid spilling mercury on surfaces from which it is difficultly re-
coverable,

b) If you have spilled mercury, clean up all large droplets you can find, and then
sprinkle 'Flowers of Sulphur' liberally on the affected areas, rubbing it into
cracks, etc. Then clean up the sulphur with s broom, but not water. In a few
hours the sulphur can be cleaned with soap and water if desired, but it is harmbss.

c) If you have spilled mercury at some past time, but do net kncw its locaticn, and/or
it is impratical to give it the sulphur treatment, ensure at least that Tie Toom
is reasonably well ventilatéq, particu_larly in winter, Ventilation can be made
to other rooms. It need not be to the outside directly.

d) Do not let children play with mercury at any time. In addition to the toxic
vapours there is the real danger that they may get some of it in +the mouth,

3) Solder contains lead. Lead is poisonous over a long period of time, particularly if
ingested. Be sure to wash hands after using solder, and do NOT put cigarettes down on
surfaces which have been in contact with solder. Always provide an asntray on which to
rest cigarettes between puffs. There are plenty of toxic materialsg around any labora-
tory, and cigarettes pipe same directly into you if suitable contact. is made.

e .
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4) Orpenic Solvents. Benzene, acetone, carbon tetrachloride, toluene, xylene, methanol
('meshylated spirits'), and most other light organic solvents (eg. petrol, Xerosine,
petroleum ether, etc.) can be highly toxic. In addition, most other orgenic substances
are poisonous, and we know of one instance in which a small erystal of phenol was
accidentally scratched into tha skin, with fatal results. 'Carbon-tet! has been used
frequently in fire extinguishers, and as a carrier for meny kinds of sprays and
vapours. It has a distinctive smell, and should always be avoided. It can cause
serious damage to the liver and kidneys when breathed or when in contact with the skin.
Ite direct vapours are poisonous in moderate concentrations. Toluene ‘and Xylene are
readily absokbed into the skin, and can cause leukaemia. Need we say more? When you
must use such substances, ensure that ventilation is plentiful, and avoid direct con-
tact of the compounds with the skin.

As corollary, it is wise to avoid using a fire extinguisher containing carbon
tetrachlo_ride. If 'carbon tet' is used on a smouldering wood fire, phosgene can be
produced, and this is even more poisonous than the carbon tet vapour itself. 1f,
indeed you are forced to use this type of fire extinguisher, hold your breath, and
remove yourself to some other location after using the extinguisher, with deliberate
haste.

5) Hydrofluoric Acid. We have already mentioned the hazards associated with this
compound, in a previous issue of the EEB, and repeat here the caution that this sub-
stance is very dangerous, and should be treated with enormous regspect when using it
Tor etching glass or quartz. If you must use it, wear two pair of new surgeon's type
rubber gloves, and avoid splashing the liquid at any time. Discard the gloves after
each use, after rinsing their outside surface thoroughly in water. If you are so un-
fo rtunate to have any fluoride come in contact with any part of your skin, r'nse it
immediately in running water, and then go immediately to the doctor for subcutaneous
calcium gluconate injection (about 10 percent). For your tecimical interest, the
fluoride ion forms a complex with porphyrins in tissue, with progressive biochemical
degeneration... which in any event provides a sore which heals only with difficulty.

6) Teflon. Tzcnnically this is a part of the hydrofluoric acid discussion. Teflon is a
marvelous plastic, being 'poly tetra fluoro ethylene', and it is that 'fluoro' part
that causes the difficulty. Vhen teflon is burned (or heated strongly) it gives off
hydro fluoric acid fumes, and these can be deadly. Our horrible-example of this is
the true case of the workman who was building something, and absently put his

cigarette down on a piece of teflon sheet on the workbench. The ash burnt up to the

plastic. When he picked up the cigarette and inhaled the fumes, he dropped dead --
just like that! Teflon does make a good bearing surface, and an excellent insulator.
le note, however, that a machinist friend recently removed some teflon bearings from
a piece o f equipment, and replaced them with roller bearings, because the teflon
changed its shape with temperature, hydration, and other conditions. Needless to say,
don't use teflon insulation for valve caps or where the plastic could come in contact
with a warm valve, resistor, or coil.

?) Miscellaneous. It is not difficult for the ambitious young workshup enthusiast to
make gunpowder, DPF (nerve gas), nitroglycerin, etc., o r to obtain fluoride, arsnic,
cyanide, aspirin, or old cartridge shells. It is possible 1o survive childhood, and
people do it all of the time. ZEnsure that you or your children join this foritunate

group, by using cormon sense in handling any of the dangerous things which abound in
our technological cnvironment,

8) And that includes electricity.
SWITCH TO SAFETY!

R
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TAPE RECORDING

by David James.

Tracks

The subject of tracks is perhaps the most confusing of all spects of amateur tape
recording.

The record/replay head of the tape recorder is arranged as follows for the different
tracking arrangements:-

. direction of tape travel S
FULL THAGK - o 1' ".I"“‘“""{b"-. i ,. T EXLA
HALF (TWO) TRACK - e e e T L

T, T T P B

wUARTER (FOUR) TRACK - tmmr i e

ST Pt

Tracks could be best defined in the following article by lir. Peter Clark of Mezgnetic
Sound Industries in Sydney. This article was originanlly published in the lizrch
edition of the L.T.R.S5. monthly journal.

"The terms "two track® and “four track® are often Guoted in many brochures. Amsteur
recordists are split into two opposing camps on this yuestion. Some are advocstes
of the good old two track, and others for tho newer four-track method. The first
group insists on the frzet that the two track system definitely gives better tone
yuality with greater dynamic range, while the second group can hear no diffoerence in
the quality of reproduction betwecn the two methods. I will refrain from teking uny
side in the argument. Only one thing is certain: The four trock system places
increased demands upon the recording tape, and it must be extremely supple, absol-
utely clesn, and have a mirror-smooth, spcciclly treated surface."

"The different number of tracks wore developed, just ss the diffcerent speecds, to
achieve a wcy of economising on tape. Brocdcasting and recording studios usually

employ machines with full treack. This troeck was halved for home recorders result-
ing in on upper and lower track. This is done by recording on only hclf of the
width of the tupo. To use tho lower trock, the two roels are interchanged,

turned over, and recorded over the entire length of the tapc o second time. The
track width of tho two-track system is approximately 90 mils width each track.
Recorders which were developed in 1959 have halved the tracks once more, and the tape
is usod thus for four tracks of approximately 40 mils width cach track. This

systom has quadrupled the playing timo of one tapo, but obvilusly, with such an
extpemely narrow tracks, every particle of dust will he noticecable as a fault in the
recording. Theso particlos, although some may be so small that they can hardly

bp distinguished with the nakod eye, will 1ift tho tepo away from the sound hoad

and causc a distortion in the reproduccd sound."

If you have any query regarding tracks or any other subject of tape recording,

please contact moe C/o Box 9, P.0., Crow's Nest, N.S.W. Aust. and I will answer your
gquestion on this page.

NEXT EDITION, o note on SPEEDS.cs:as
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L
THE DESIGN OF HIGH CURRENT POWER SUPPLIES. -- by R. L. Gunther

Occasionally there is need for a povwer supply delivering 20 Amps or more, at low
voltage. The design of such a unit is not appreciably different from that of a low
current one, but a few precautions are in order.

Even though large diodes can handle high forward currents, there are exactly as
susceptible to transient back voltage overloads, or more so because of their high
operating temperatures. It is disappointing (and expensive) ‘to see a robust diode
perish merely because of a few milliwatts of reverse voltage too much. The prevention
is the same as for low current circuits : adequate capacitative suppression plus ade-
quate PIV safety factor. Neither of these are difficult, since condensers are cheap,
and generally an increase of PIV rating costs less than an increase of current rating.

The most efficient capacitative suppression can be designed according to the
techniques described in our February 5th and May 5th EEB articles. PIV safety factor
should be approximately doubled if the diode is run near its maximum current rating.
Full wave centre tap configuration is more efficient than half wave, and full wave
bridge is more efficient than either because of less core saturation for a given load.
The efficiency of a given circuit has to be balanced against the co st of the extra
diodes, and the availability of a given transformer.

If you are winding your own transformer, it is easier to add the extra diameter to
the wire and to increase core size, when using half wuwave rectification -- though copper
is not cheap. With a store-bougf¥ 18R Srmer, you have to determine what power it
can supply in practice. This may or may notv be the power specified on the box. Modern
commercial transformer design can be rather economical of the wirs size. A simple but
effective method is to load it doun with a high wattage resistor only, to approximately
its rated (or estimated) load. If it gets hot quickly, reduce load. Otherwise, in-
crease load slowly (eg. 1 hour per change) until the transformer is warm to the touch.
For intermittent operation, the load current can be increased 20pc to S0pc above this
value, If you like to live dangerously, the transformer can be loaded until you smell
insulation, but this is not recommended because the process of overload is regenerative.,
The current rating obtained from the abovementioned test is about the current that the
transformer will deliver +o filaments or to a full wave bridge. For a half wave recti-
fier, assume about SO0percent of that current..... If you are winding your own trans-
former, it is not wise to use less than 500 'circular mills' (viz. the diameter in
thousandths of an inch, multiplied by itself) per Ampere of average current load (eg.
with resistor load), while 1ODOCM/h is conservative design. In the Goode Olde Dayes,
some transformers were wound with 1500CM/A, but that is long ago and far away.

The Surge Current Resistor necessary in series with the a.c. supply can be calcu-
lated according to the liarch 5th LIB article, and the only difficulty here is the very
low value of resistances involved. D.c. resistors less than 1 ohm may most easily be
measured by a d.c. resistance bridge, or a length of resistance wire can be measured with
an ordinary ohmmeter, and a suitable fraction of length of the wire taken. I have found
that resistance wire resistors are the simplest and most accurate method for obtaining
low resistances in high wattage. They may be mounted on a teg strip, or wound around a
heat resistant power resistor of higher ohmic value (or defunct).... If the transformer
can supply extra voltage, and the best voltage regulation is not dzsired, the Surge
Resistor can be made large, and charging current can be regulated by a variable trans-
fo rmer in the primary ¢ircuit, or by high wavtege resistances (eg. 250V lamps plus a
small fixed R for surge).

Big diodes dissipate a lot of heat under load, and their physical size is not that
much greater than the small diodes (though their junctions are larger). Therefore they
depend very much on the heat sink +o carry off the loss energy. Make the heat sink
large enough (see manufacturer's specifications), and out of metal heavy enough to carry
the heat. Aluminium or copper are better than iwon or steel, A commercial heat sink my
be purchased, but its only advantage is that it is smaller than a flat piece of aluminium
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for a given area. If you need to save Space, the aluminium plate can be corrugated or
folded, but make bends not too sharply, and ensure that the flat surfaces are vertical
during operation of the power supply. Window frame material can make inexpensive heat
sink stock; see what else you can find around your builder's supply store. Do not
drill the Stud mounting hole too large, and use silicon grease between all metal
surfaces at the diode. Mica washers are OK, but I try to avoid using them if maximum
current is to bz drawn through a diode or power transistor. It is usually easy enough
to mount the component on a separate heat sink of suitable area, and then to insulate
the whole heat sink from the chassis, using conventional thick insulating material.

If you are running large selenoids, hum can be reduced by paralleling the coil
with a large capacity, but remember that you must avoid capacitative values that will
resonate the coil at the mains or rectifier supply frequency. And a diode placed
backwards across a d.c. operated selenoid will solve all output transient problems,
as well as reducing sparking problems in any switches or relays in the d.c. line.

If you are charging accumulator batteries, remember that it is unwise to charge
at more than 50 Amps for fear of warping the places, and 35 Amps is still better.
Because of efficiency factors, 35 Amps does not take much longer than 504, and it is
better for the battery. Note that 354 from a Full Vave or Bridge is better than from
Half Lave, because the peak charging currents from the former circuits are lower,
placing less strain on the battery. On the other hand, this consideration is unim-
portant for 'trickle' charging, or for moderate currents through large accumulator
cells. Note too that ordinarily the cells in a 12V battery will be smaller than those
of a 6V one, and will therefore stand a smaller maximum charging current without damage.

L S A S AR,

SEMIANNUAL INDEX. Volume 1.

No. Date Page  Title
i Jan 5 Silicon Controlled Rectifiers, Part I. Fundamental operation.

1
2 Jan 20 1 The use of reverse-polarity diodes.

4 Silicon Controlled Rectifiers, Part II. A simple power supply.
1

3 Feb 5 ~ilicon Controlled Rectifiers, Part III. Reduc tion of transients
for SCRs and diodes,
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CUT OUT THIS COUPON & MAIL TODAY !

The Hon.Secretary, o Your full postal addross.ccecsssscsas
Austrolian Tapo Rocording Society, O seseeecscscssscscsoscoosscssnssnsesana
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Dear Sir,

Ploase forward, as soon as possible, complete information to me at
the obove address without obligotion.

I own/will be purchosing & Miccesscssscsecsessas! tape rocorder.

Yours faithfully,

'Signﬂ;turctaaqntnnnub-uapgnnun-nqnueinauubcbpunl
Print your name in BLOCK CAPITAL LETTERS
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BY STMPLY CUTTING OUT, CCLIPLETING AMND MAILING THE ABOVE COUPON, YOU WILL RECEIVE
FULL PRINTED IJFDR“LTIDN ON "USTRALIAL'S NEWEST, MOST PHOGLSSIHE T..PE RECORDING
ORGANISATION.

THE LVERLGE FEBES IN L.T.R.S. 4RE TWO SHILLINGS .ilD ONE PENNY PER MONTH PLUS A
SKALL ENTR.MNCE FiE OF £1.1/- (THIS ENTRANCE FEE INCLUDES THE SUPPLY, PRODUCT-
ION AND DISTRIBUTION OF THE 4i.T.R.S. 'NEWST.PE' SYSTEM . FULL P/RTICUL/RS
WILL BE SENT IN [NSWER TO THE .\BOVE COUPON,
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1 ANY tape recordist wishing to attend the First Annuasl General
lMeeting oi Lhe 'Austraslian Tape Recording Society' in Sydney should contact the
'Secretary' enclosing a S.A.E. for reply. The meeting will be held in the theatrette
of the 'Film Projector Hiring Co.PTY.LTD.', 1lst Floor 280 Pitt Street, Sydney, N.S.W.

at a date yet to be set. The date and time will be advised with your query. For
additional details refer to above advertisement.

"COLOUR DUPLICATING S&RVICE" announces the availability of TWO grades of paper with
client's orders as from 15th June. You can now have a choice of two grades of paper
for the same price. Select from the ordinary 'Cream Wove' paper and now the new
'Tougher Vhite' paper in any page size. Send all enquiries to 'The Director, Box 9,
P.0., Crows Nest, N.S.W., Australia'. Please enclose S.A.E.

TRANSISTOR IGNITION KITS. Make your own. Transistor, diode and zener already mounted
on heat sink. Ballast resistor already adjusted. Only the easy work left for you to
do. Complete with Aluminium cover, coil, assembling and fitting instructions.

12 Volt Negative earth £15/-/-.... 12 Volt Positive earth £15/10/-.
Also available 6 Volt Negative earth (for V.W. or FJ Holden). Unit uses three
transistors. No special coil needed. Use your old coil. Price :Kit £14/-/-, or
built ready to install, £17/-/-. All units post free.

MEECO -- Modern Electronic Equipment Co., Smith Street, NARACOORTE, S.A.
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ADVERTISING (continued)

SILICCN DIODES, Transistors, Zeners, Silicon Controlled Rectifiers. Also germanium
power and VHF diodes. There is so much 1o s&y that we can't even t.gin to put it down
here. We now have a line of high frequency silicon miniature diodes at a very low
price, and quite a number of different kinds of transistors at prices designed to
irritate the Competition. Ve have 10 Ampere SCR's now, in addition to the 4,7Amp line,
at comparably low prices. Sometimes we have caught ourselves wondering why we are
expanding. It takes about six times as much work to run the transistors and SCR's
through the co_mprehensive tests we perform, and time becomes & problem. Diodes are
simpler. But you want transistors and SCR's. Ok, for & while at least. Maybe it will
become easier with routine.... The 60pA meters vanished quickly, eand we have had to
send for more by air. Barring catastrophes, the price will still be sz/ﬁa Write for
detailS.... The 2N174's also came in and out in rapid succession, and we have only the
oN174B's (90V, 15A, 38/-) left at this moment, though we are expecting more in about
three weekds. Unfortunately it is impractical to obtain powver transistors by air. Please

S.A.E of suitable size ! It is becoming difficult to cram our expanded Catalogue into
the miniature envelopes you send. Thank you.... ELECTRONICS ASSOCIATES, 76 View Street,
Hobart, Tasmania, The South Pole's Own Vacationland. STOP PR2SS ¢ HL 3A, 5A diodes here no

SENDER *

THE BQUIPMENT EXCHANGE BULLETIN

P.0. Box 177

Sandy Bay,

Tasmania s

Registered at the G.P.0O. Hobart, for
transmission by post as a periodical |
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All correspondence including advertisements should be sent to this address. Subscrip-
tion is 3/8 per year, sent to all Australian subscribers by Air Mail on the first
weekend cf each month. Foreign goes by sea mail.

ARTICLES are solicited for the BEEB, each of which will provide the author with & one
year subscription to the EEB, and untold Glory. Articles can be on any hobby subject.
If you have any interesting ideas or results, send them in ; if necessary we can polish
. them up for publication. Copyright is that of the author. Although each article has
been carefully prepared, we can accept no responsibility for errors. Opinions expres-
sed in 'Letters' and elsewhere are those of the authors,

ADVERTTSING. First 20 words, 2d each (but no minimum required). Vords thereafter, 1d
each. JSpecial rates are available for large insertions, underlining, borderlines, or
large lettering. Call sign or name free. TFor advertisements appearing more than once,
10 percent may be deducted from the total cost. All advertisements must be prepaid.
Please write clearly or type. Receipts issued en request only. Deadline for all copy
is the first of each month, or the first lednesday of each month, whichever comes
first.

BACK ISSUES ave still available at &4 each, while they last. Subscrivtions start with
the current issue, and all otrers must be considered back issues. Lots of paperwori!

CONTENT. Editorial- — = ~ = = — = o & = - o _ _ _ _ _ _ _ _ _ _ ___ 1
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Please help us to get subscribers !
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Editorial. Recently we sent out a copy of our Semiannual Index to several people to
interest them in the EEB, 1In a spirit of whimsy we stated that the EEB was published
by the 'Sandy Bay Basement Laboratorice.! Lo and behold, back come some cheques
made out to the 'Sandy Bay Basement Laboratories'. Ve looked at each other saying
'all right, why not?'. So here wve are, with an elegant name, and a distinebtive one--—
you must admit. We adopt it with all due apologies to W3NL, who maintains a similar
establishment elsewhere. If, however, you wish to save effort, you can still refer to
us as the 'EEB', and we won't mind.

R i AR
MORE UNUSUAL PROPERTIZS OF BACK--BIASED SILICON DIODES -- by R.L.Gunther and T.0hsberg
I -- Pseudo-tunnel and Noise generators.

Reference : Equipment Exchange Bulletin, Vol. 1, No. 7 (April s, 1965).

Consider the power sup)ly circuit of Fig. 1. D is a silicon diode whose reverse-
conduction characteristics arc being studied. R. controls -he voltage applied to it,
and R, limits the diode current to a safe value 195. 100p4). ¥V is a valve (or other
sensi%ive) voltmeter, and A a sensitive microammeter. The typical reverse characteristic
is shown as Curve 2 in Fig. 2. Curve 1 is a Zener type response, and gives essentially
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' (Back-biased diodes, continued) :

constant %Everse voltage over a wide range of currents. The zener response also differs
qualitatively from the usual reverse characteristic, in that considerably higher currents
may be passed through the back-biased junction without injury to it.

Wie have noticed that when a small transistorised radio was placed near the power
supply, a distinct hiss could be heard when the reverse voltage passed through the Turnover
Region (Vﬁ), but only when the curve vwas of the form of type 1. Unfortunately we cannot
consider this a discovery to shake the earth, since it is simply the well-known phenomenon
of 'white noise' produced by eritically back biased diodes. It is, however, interesting
that a signal is procduced at (at least) 1Mc/%, in spite of the fact that a typical silicon
diode 'Top Hat' will not ordinarily rectify efficiently over 1ODKO/E. It is also useful
that an ordinary zener diode can be used as a simple noise generator, without the neces-
gty for using elaborate and expensive components for this funetion. It is even more
practical that many ordinary silicon diodes sold for power rectification purposes, have
reverse characteristic curves sufficiently sharp to qualify them as noise generators, and
even as zeners within limited current ranges.ﬁ A typical noise generator circuit is shown
in Fig. 3, and we have used it successfully as a 'trouble shooting' signal injector for
receiver and amplifier circuits. The optimum value for C can depend on load impedances;
220pf is suitable for ordinary signal tracing, while up to 1000pf can be used when the
load is a CRO probe -- presumably because of the lighter loading due to high impedance.
Although we have only used diodes with Turnover Points 35V and above (up to 700V), any
zener diode ought to work, if biased at the correct curren’, and with sufficien* series
current limiting resistance. Uith a large number of silicon zeners, optimum noise output
was found to occur from 10ph to 30pA, rarely above 50uA.

Occasionally we also noticed that the signal sent to the radio (placed near the power
supply ) oroduced not only a hiss, but also a squeel or whistle. In every instance of this
sort, the reverse characteristic was of the 'Pseudo Tunnel' type, described by one of us
in the April 1965 issue of the EEB; the characteristics of typical Pseudo Tunnel curves
are shown in Fig. 4. It is likely that a relaxation oscillator of some type was set up
between the diode operating on the negative slopz of the characteristic (gﬁ), and the dis-
tributed capacity and circuit resistances. Again it is difficult to explain how the
pseud ostunrel characteristic could function at RF frequencies nhen the maximum usable
frequency of an oscillator employing a PTD was not over abo ut IDOKc/é. It is possible
thet the PTD was oscillating at a lower frequency, and modulating the white noise signal,
If we had time, we could undoubtedly devote a research project to problems of this kind !

This spentaneous hehaviour of the PTD suggested that the negative resistance property
of the diodes would sustain oscillation in an R/b relaxation type oscillator, and such was
the case. Fig. 5 was the basic configuration used. The actual shape of the PTD character-
istic did in fact vary from one diode to another, with interesting consequences. The PTD

having the curve No. 2 of Fig. 4, in the circuit of Fig. 5 oscillated from 10cps to
450cps, depending on R and C (d.ﬂMeg/b.DluF and 1Meg/b.004?pF, resyectively); a lower
frequency could te obtained, but it ssemed to be unstable, possibly owing to heating of
the diode in the breakdown mode. An expanded detail of the waveform, and the resulting
oscilloscope oscillation waveform are shown in Fig. 6. In region 0A, the condenser

charges to 150V, and in region AB it discharges to 130V, whence it starts again to charge.
The result is the quite remarkable one of a linear sawtooth-type wave, as shown, to about
17.5V, and a relatively sharply bent portion from 17.5V to 19V. It appears thai the

shape of the exponential PTD charge region just balances the exporiential charge character-
istic off the condenser, the resuls being a linear waveform. No doubt a suitable

simple discriminator (ie, threshcld) circuit could be eriployed to put this oscillator to
use to produce a CRO time base. Curve 3 of Fig. 4 gave a triangular wave (not shown) of
amplitude 10V..., One of us thinks that the PTD of Curve 2 (Fig. 4) might be used to drive

€ This subject will be discussed in more detail in a forthcoming article by one of us.

R
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an SCR if used with atransistor and be differentiating network, but the other one thinks
that it might be difficult to obtain enough drive with a simple circuit, unless the SCR
Were very sensitive, or unless a typically high sensitivity Silicon Controlled Switch
(eg. 358) were used. Most PTD's develop & maximum power over their negative slope, of
100Ul to about 800uW, for dicdes of the 750mA and 2.5A sizes. Most 4.7A SCR's require
something over 2mW to trigger them. Ve did, in fact, have a PTD which developed 10V

as a relaxation oscillator, and supplied about lm\l power outpub, but this was obtained
from a 35 Amp silicon diode having PTD characteristics, and was thernfore obviously not
practical as a source of high power PTD behaviour,

The behaviour of the circuit shown in Fig. 7 is something of a mystery. ZFrom the
output is obtained an oscillation having the vaveform shown, and could be varied from
about 700cps to E.ch/%, depending on Ry, Ry, or the applied d.c. voltage. The diodes
were strong noise producing type, but did not have to have a PTD characteristic., When a
condenser was placed from point 'X' to earth connection (common), the amplitude was
decreased for the LF mede, but the white noise remained the same. When the condenser
was made larger than 16uF, the LF mode disappeared alto ether, leaving only the white
noise. Placing a tuned circuit (L= secondary windiiﬁ? §O§EZET transformer, C=0.01uF)
at the output produced s reasonably stable output, but was not voltage dependent. The
resonant frequency of the L/C used, and the frequency of the LF output component was
about 1500cps... Presumably there is some interaction between the junction breakdown
processes of the two diodes, developed across the common 47K resistor. Why? As a source
of AF this circuit is not too practical, tecause the frequency of the output is quite
variable, if not stabilised by a tuned circuit, though it is fine if you need a white
noise generator mocdulated by indifferent AF.

From time to time after testing a large number of dicdes, we came across types
showing tke characteristic of Fig. 8, in which there could be as many as five different
inflection points (ie, the curve changes its direction), some going definitely negative
as in Curve 1, others only partly so as shown by Curve 2. The lowest inflection point
point might occur around 10pA, and the highest at perhaps 800uA. Tt is interesting
that at each turnover point the diode thinks that it is going into a simple sharp zener-
type slope, and a vigorous white noise hiss is produced, which either fades out as cur-
rent is advanced, or becomes nodulated by circuit relaxation (as described above), when
the current is passed through the negative slope region., In the case of poorly defined
negative slope regions (eg. Curve 2 of Fig. 8), it is possible to hear multiple hiss
regions as diode reverse current is increased, even though the negative slope can not
be seen as a change in the -Vq reading. It is still a negative slope, hovever, because
it is a deviation from a positive one... We can understand why a simple reversible
temperature breakdown characteristic could oceur (eg. Fig. 4) ((cf. 'Diodes and Transis-
tors,' by G. Fontaine, publ. Philips)) at the turnover point, but why several of them as
the reverse current is increased? Do any of you engineers out there know?

By accident vwe have also found another intriguing phenomenon. If an a.c. source of
voltage is applied as in Fig. 9, and if R is suitable, the diode will produce the usual
hiss, modulated at a 25 cycle rate (the reverse voltage is only applied every other half
cycle of the 50cps signal). This circuit is even more practical than that of Fig, 3,
because the a.c. sweeps through the critical turnover region, and the noise signal will
be produced as long as the peak current is greater than the critical current at the
turnover voltage (V4 in Fig. 2). This means ‘that the value of R is less critical, If,
now, the circuit is modified to Fig. 10, the same white noise signal results (as monitored
in nearby transistorised radio) s that thing at the right side is supposeC to be a hand
with outstretched finger. A suitable value for R 1s 10 Megohms when E is 250V RMS. This
gives a good npise signal from zeners up to about 200V rating, and also protects the owner
of the outstretched finger. Evidently the experimenter is providing a return path to earth

R
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for the small current necessary to activate the diode. The strange thing about this, is

the fact that the noise signal can be obtained from Fig. 10 with diodes rated up to 600V,

but not higher, while the circuit of Fig. 9 will not produce noise from diodes above about

200PIV. VWhere is the extra 300V coming from in the Fig. 10 situaticn? Evidently it is

picked up from the environment, and it is interesting that it is in +the correct phase to

add to that obtained from the 'active' pole of the 250V Mains used as voltage source, E.
There are several practical implications of this situstion :

1) The circuit of Fig. 9 can be used as a gensral 'signal tracer,' even more effectively
than that of Fig. 3. /ith a 250V S0cps source at E, R = 10 Megs, Zener Diode PIV =36V,
C= 500pf, a signal is produced sufficiently strong 1o drive any stage of a radio
receiver, including the audio.

2) The circuit of Fig. 10 could be used safely without a blocking condenser, since the
circuit being tested provides the return path. Evidently the tested unit must be earthed,
but this is not difficult, since the earthing does not have to be direct, but can have a
considerable impedance to true earth without affecting the effectiveness of the signal.
If the chassis or common terminal of the power supply is earthed, sufficient leakage is
obtained at most parts of the circuit to activate the signal injector. Admittedly this
arrangement is not as convenient as a battery-operated transistorised noise generator,
but it is simpler, cheaper, and can be made considerably more compact, merely for the
trouble of providing a single wire lead to the mains. A value of 10 Megs for R would

be sufficient for a wide range of diode voltage ratings, and any diode with zener type
charactzristics ought to work (see below). PLEASE USE ALL DUE CAUTION VHEN CONNECTING TO
MAINS POWER, AND ENSURE THAT THERE IS NO CHANCE OF A SHORT ACROSS THE RESISTOR, R !!!

3) The circuit of Fig. 10 can be used to test whether a given diode has a zener character-
istic, or even whether it has a PTD characteristic. A surprisingly large proportion of

HT diodes does have a sharp response 2t the turnover peint of the reverse curve, and a
few minutes spent on this test system can possibly yield several HT zener dicdes from
your junkbox This, of course, denends on the size of your collection, but it is still
worthwhile making the test on any amount.

To test an unknown diode, simply place a transistor radio with its ferrite antenna
adjacent to point 'X' in Fig. 10 (the wire 'X' can be long), hold one electrode of the
diode with the fingers of the right hand, and touch the other electrode of the diode to
Point 'P'., If the diode has a Zener or PTD characteristic, a strong hiss + buzz will be
heard (best to tune the radio between stations). If not, nothing unusual will be heard.
If the circuit is used as indicated, ensure that the Tollowing precautions be taken :

a) Make absolutely certain that R is & large value, eg. 10 Megs. When it matters,
never trust the mariced value of a resistor. Always test it first with a working
ohmmeter. We have run across mislabelled resistors.

b) Ensure that there is no chance of short across the resistor. Use solid geometry,
tag strips, and electrical tape.

¢c) If you are worried about this, or if you do not think it advisable to use yourself
as an carth return, use an earthed wire connecied to the t2st diode instead. 1In
that instance, however, the maximum value of diode PIV which can te tested will be
somewhat less than the peak voltage of the a.c. supply. If you are testing BT diodes
a complete HT transformer secondary winding should be used for E, and R increased in
proportion (eg. 30 Megs for 700V winding). This is snovever, still an appreciable
amount of voltage, and even if an earthed (or common) lead is un used in place of the
hand, the necessary caution should be observed. Ve refuse to be responsible for any-
one electrocuting himself. These circuits are not appreciably mor: dangercus than
others, hut all electrical systems ought to be treated with respect.

Once you nave obtaired the 'noiss dlodes', yom can do three toings with them, depending on
their specific propérties 1 use them as noise generators, use them as zener diodes, or use

e,




EQJIPMENT EXCHANGE BULLETIN P.6 July 1965
(Back-biased Diodes s continued)

them as Pseudo-tunnel Diodes. For noise generation, the selected diodes can be used as-
is, without further tesis, in the circuits of Figs. 3, 9, or 10, though best results

will be obtained from the latter two. In order to ascertain whether the diodes are zeners
or PTD, the actual reverse characteristic must be tested, and the circuit of Fig. 1 would
be suitable. Unfoitunately not all diodes giving high noise output from the circuits of
Figs. S or 10 are zener types, and it is essential to test them befors depending on their
constant voltage characterisiic. For the Top Hat HT type, a uynamic resistance of 100 to
1000 ohms mignt be suitable, depending on voltage, and a LT type might have a dynamic
resistance (= dE/hT} of 5 to 50 ohms. The Aynamic resistance acceptable will depend on
the voltage regulation requirements of the circuit to be voltage stabilised. In sddition
to having an acceptably low dynamic resistance, a zener characteristic must be stable.
This means that you ought to be able to apply about half the maximum current, and the
reverse voltage ought to remain fairly constant, changing only slightly as the diode
warms up. If the reverse voltage shows a pronounced tendency to change as as soon as the
test reverse current is applied, the junction is unstable, and unsuitable for zener

use. Indeed, reverse current should always be applied to any test diode cautiously, and
backed off immediately at any slightest sign of instability. This instability will not
affect the normal function of the diode as a rectifier, and is merely the illustration of
the fact that the PIV rating of that diode is an Absolute Maximum factor. But it precludes
the use of the diode as a zener. What is the maximum zener current of a stable Junction?
It depends principally on the heat the diode can dissipate. The crdinary 'Top Hats!
might be rated at about 1/% watt maximum, and small stud diodes (with heat sink) at 1w

to 5 w, depending.

A PTD characieristic is, of course, indicated by a decreass of voltage scross the
diode, as current through it is increased, or by the existence of more than one 'hiss
poimt' (in nearby radio) as the reverse current is increased, up to perhaps SO0pA.

Next month we shall present some experimental results from some noise and PTD diodes
which have intrigued us.

o i o S

SEMICONDUCTORS REFERENCE LIST. I.

In this issue we present the principal reference works we have found to be of value
in designing and building semiconductor equipment. If we have overlooked s good
reference, PLFASE let us know about it before the deadline for next issue of the EEB.
These are presented more or less in order of our preference, but they are all good.

'Power Rectification with Silicon Diodes' by M. Dayal (Mullard, Ltd., 1964). Magnificent

Selected Semiconductor Circuits Handbook, edited by S. Schwartz (Wiley, 1961,cf.Ch.8
particularly). This is a book full of simple and practical theory on a wide variety
of electronic cir uits, plus many practical circuits. It contains some good commori-
sense ideas we have not seen put together in one place before.

Reference Menual of Transistor Circuits (Mullard, Itd). Good general reference and
Circuits, though somewhat dated. DMNore contemporary material found in 'Outlook! ,ete.

Silicon Zener Diode znd Rectifier Hendbook (published &s two different bhocks by two
different publishers s Motolola Corp (Aust = Connon), and International Pectifier
Corp. (Aust = Warburton Franki). Both books (M and IRC) are good, and 2 basic re—
quirement for those who want to know something avout zener diodes and applications,

Diodes and Transisiors, by G. Fontaine (Philips Technical Library, 1953). Simple but
concise treatmeni of both subjects. Many graphs in colour, simple definitions.

Iransistor Manual (latest edition, published by G.E. Co.). Very very good.

Power Transistor Handbook (published by Motorola). Ditto.

ILransistor Manual (publ. by RCA). Not nearly as geod as Gh's, but worth reading.
‘ ' --(LIST CONTINUED NEXT MG.)
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TAPE RECORDING

by David Jrmes

SPEEDS

4s I mentioned in an earlier edition of the EEB, you could determine the analysis
of speeds in a tape recorder in comparison with a leak in a car radistor.

Supposing a car has a rather sbnormal leank in its radistor and iIs driving nlong
at thirty miles per hour (rather unlikely). On the road you would sse the line of
water in "bletches". This is much the same with a tape recorder; the tnps is
travelling ot, say, 3% inches per second and the impulses reproduced by the amplifier
are being fed into the record/replay head which, in turn, is causing a disturbance
on the recording tope in the form of sound impulses ("blotches").

In this way, the faster the motor car travels, the "blotches" of water will bse
more spaced out and if the driver reduces speed, scy to 15 m.p.h., the line of water
will just be one bigz mess. Exactly the seme thing happens within the tape record-
er. The faster the tape is travelling, say at 73 inches por second, the 'more
room' the impulses ore given and playback is more distinet (i.e. without distortion)
but if you reduce your speed to 15 inches per second, the impulses will be so
confined to that little piece of tape thot distortion will be quite simple.

For those recaders who don't own a tape rccorder, the most common tape specds
aro:- 15/16, 1%, 3@, 7+ & 15 inches per socond. Recording studios usuually
use 75, 15, 30 or even €0 inchos por sccond, Thoe spocd of 60 inches per second
is genorally used for symphony orchestras.

LEVEL INDICATORS

i To cnsure that you don't over modulnte your tape recordings (& under modulste),
the manufacturers of ell larger tape recorders have employed a level indiecating
system. The two most common mothods of indication ars the Y“magic eoyc" and the
V.U. (Volumec Unit) metor. The V.U. motcer is by far the most accurato as a small
pointer (or ncedle) swings across a scale markod with numbers (Docibels). On this
scale appears a "high', "dengor" or "distort" mark which mcans that whon the pointer
reacnes this mark, you aro allowing too much volume when recording and when played
back, thc rosult Wlll bo distorted. By "distortod" I mean that the recorded
slgnal is too excessive to bc handled by the track, the speed you are using or

the quality of tape. with tho "magic cye" two illuminatod ncon beams

spring togothor with cach unit of volumo and if theosec beams cverlap or become too
bright, thc same mcaning os in the abovc occurs - tho recording is distorting.

To give a recording TOO LITTLE volume is just as bad as too much. Whon you
put a record on your stereogram at home, the run in or run out grooves (or cven
gilent parts of the musical arrangamants give out a hissing noisc (apeart from dust,
boor, ogg yolk, pconuts, fish oil, the baby's dribble, biscuit, pastry and jam) which
is that of tho stylus passing cvar tho surfaco of tho disc. It is muca the some
with tape. This annoying little disadvantage is callod "Tapc Hiss'.

CONTINUED NEXT MONTH.,
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gpnDonucocoooonoooonnuoococcucoooooonuuoﬂoooooonconaooooooooUooonoooooooooooonoqﬂonoco%
AUSTRALIAN TAPE RECORDING SOCIETY o
jox 9, P.0., Crows Nost, N.S5.W. §
o
Copics of our July issuc of 'Tho Microphone' aro available by writing to tho Scc- =
retary at the above postal addross nnd enclosing postngo stamps, duty Etﬁm?s, or S
the liko to tho value of 1/6éd. This price covers full cost of the nmagazine %
postngzo. Froc litoraturo regarding A4.T.R.5, will be onclosed with the magazinc

for your pcrusal.

Also A.T.R.S. will bo holding it's First Annual Gonoral Meoting on July 9th at

7:00 p.m. in the thontrotte of the Film Projoctor Hiring Company Pty., Ltd., 1lst
Floor, 280 Pitt Stroct, Sydncy. (almost ep. Japan Trade Contro) - (near Goulburn
Stroct). A1l reoaders of the EEB aro invitod to attond and bring a fricnd

or two (or cven moro) and s film of "Tho Magic Tapo" by tho mekors of "B.A.S.F."
recording tapo will bo shown elong with a demonstration of the Brencll range of
tapo recorders by o roprescontative of RCA of Australia Pty. Litd. HOW MANY OF
YOU SYDNEY & SUBURBAN READERS OF EEB WILL WE SEE THERE ? Frce lucky door prigzos
and o chanco to win £10,000 will form only pert of the agonda.

For porsons/ﬁgﬁ a tapo rocorder, A.T.R.5. offors up to 50% discount on rocording
tepe (Scotch, B.A.5.F., Triton, RCA, Sonocolor, otc.) and discounts on certain
brends of tapc rocordors. Up to 50% discount is also svailable on houschold

000000000000000000000000000000000000000000000

ENL.UIRE NOW. The Sccretary, Australian Tapc Rocording Socicty
Box 9, P.0., Crows Nost, N.5.W.
‘ustralia

000000000
000000000000 0000000000000000000000000000000000
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FOR SALE : Matador I Electronic Flash Unit. MNains or accumulator power. Guide No.
40-50 with S50AS5A colour film. £10. Available only until July 17th. H. Gulline,
c/L Physics Department, University of Tasmania, Box 252C, Hobart, Tasmania

ASSOCTIATION OF PUBLIC ADDRESS ENGINEERS. If you are interested in, or associated with

Public-Address in any way write to APAE, Box 122, Oakleigh, Victoria for full details
of membership and benefits.

FOR SALE. 34 watt stereo amplifier with regulated power supply and Leak point one
stereo control unit. £50 the lot. R. Bridges, 60 Beddoe Ave., Clayton, Victoria.

FOR SALE
Halicrafters SX 101 MK - 111A RX. 7 Bands - Amateur Coverage - including 1Omc and
WeW.V. - provision for 6 and 2 metres - full Band Spread - Double Conversion - VRR -
Selectivity 0.5 R/bs to ER/bs - BFO - Product Detector - crystals for upper and lower
sidebands and A.M. - crystal Calibrator - Band Switching - rnoise limiter - NCUCH
FILTER - adjustable - AVC on and off - 'S' Meter calibraied in 'S' units and micro-
volts etc - a beautiful job - spotless and in almost new ccendision - complate with
110 to 240V line transformer - matched speaker and cace spare set of valves which are
hard to get. F.0.R. GYMPIE, PRICE £165.
American National NC-105 RX. 4 Bands - all wave coverage 14600 Rgts to 30MCs with
100 degree Band Spread - Varisble Selectiviuty - O.Eﬁ/bs to b bea - E¥0, SS5B and
AMSW - Product Detector - noise limiter -~ 'S' leter ~ edge scale - sensitivity control
- Audio Control - Provision for H.P. Output for recording of cverseas programmes -
B/b Band included - Built-in Speaiker - 110V to 240V line transformer - in new condi-
tion- 1963 Model = JUST from the States. F.0.R. GYUPIE. PRICE £52 ,(continued-—ah)
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ADVERTISEMENTS Continued--

SB 10. Heathkit SSB Adaptor - modified with 6DQ6 tube ~ Output 40 to 50 watts - in
beautiful condition - almost as new - Phasing Rig - using Upper and Lower SB - DSB
and AM - has VOX and Anti Trip built in - requires only VFO and Power Supply to go on
the air with.SSB. F.0.R. GYMPIE PRICE £52.
Power Supply : R.A. 34F 2 240V A.C. 240V AC INPUT. 1000V DC OUTPUT in steps of 20 volts
from O to 1000V. Two 12.6V AC 10A Windings + one 12V DC for Relays j OUTFUT = 475mA.
All controlled by Thermal D/i Breakers - Micro Switches on doors - Auto Transformer
for voltage adjustment - Line Voltmeter - Output Voltmeter., Fingér Tip control of
selectors. PRICE £35.

Barrie Bestmann, VK4LN, 43 Garrick St., Gympie, Queensland.

FROM THE ELECTRONICS ASSOCIATES: 76 View Street, Hobart, Tasmania.

== Competition! We see that several other chaps have tried their hand at the surplus
market. As a commercial enterprise we are properly dismayed, and are marshalling the
resources of our sturdy activity to meet the Challenge by providing the same high
quality of more types of items. As individuals, however, we are quite pleased. We
started this enterprise partly for profit, partly to bring inexpensive semiconductors

to Australian experimenters, and we appear to have succeeded at least in the latter
instance. We have no fear that we are disturbing the regular commercial market, because
you surely realise that most of the tufnover in the electronics supply field comes from
industrial and service activities. But we have indeed succeeded in bringing diodes,
transistors, and even meters to impecunious experimenters, and have thereby helped to
stimulate activity in a multitude of small workshops. Because we are conscientious we
have also provided various technical notes to our customers, thereby introducing the
casual experimenters to the intricacies and pitfalls of silicon semiconductor practice.
We have received many compliments, and we are satisfied. If the Competition (with a
lower overhead, no doubt) undersells us on given items, we'll simply switch over to
others. If they follow us, you will all benefit... Ve pause only on one matter s their
merchandise is advertised as 'new,' Is this a matter of interpretation? As far as we
are concerned, 'new' means something that you buy from Radio Parts, Warburton Frarki,
etc. Insofar as surplus merchandise is unused, our components are 'new' too, but we shall
not advertise them as such. Surplus material originates from manufacturers' surplis,
manufacturers' overstock, manufacturers' seconds, and/br military surplus. Most cf
the time we don't know exactly which is the true source, and you are even less likely to
know. All of this means that surplus material must be tested thoroughly, and every
single piece must be so tested before it can be sold with good conscience. We believe
that such tested items are of high quality and very useful, but we shall not call them
"new.' The Competition will certainly apply these various tests, or it will not stay

in business ; well over half of our customers are repeat customers, and indeed this is
necessary in the limited Australian market. We uave actually sampled the goods of one
of the Competition who (which?) has been around for awhile, and we are pleased to

report that his quality is uniformly excellent. Therefore, if someone offers low cost
semiconductors, etc., there is every possibility that you will be getting good value for
money. Obviously the one certain way to know is to sample the various agencies, and we
wish you luck. But don't forget to send for our own Catalogue every once in a while too.
It has grown to 6 pages, and may possibly have something of value for you.

== Latest News: No more 20V/0.24 silicon minijature signal diodes, sorry. But we do have
some O.3A glass diodes of the same type-- 100V for 1/3, 200V for 1/6 (with discount of
nice proportions for quantity orders). These are characterised by very high back resis-
tance, and a frequency limit of 25 megacycles..... Recently we have had to return several
lots of transistors we received from suppliers, because they were quite hopeless. It was
8 nuisance, but we refuse to sell inferior merchandise, and we must state explicity the
technical characteristics of the semiconductors we stock. Unlortunately, ‘one of the rejects
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-
was the type 2N702, and we salvaged only enough of them to fill back orders. 'Lhis leaves
us without a transistor having gy over IEDMG/E, but with the appearance of the new
(new !!) Pairchild VHF low price transistors this will present you no problem. We even
have hopes that we can retail the Fairchild units ourselves. We have seen them and their
charactersitics, and both are lovely.... We have, however, had good luck with the
garden variety cheap low power type of transistor, and you will find details in the Cat.
«-+ For some strange reason we have been flooded with requests for our recently stocked
3N58 Silicon Controlled Switches, and now have a good stock to handle all orders. Our
respect for Australian experimenters has risen even higher, and we hope you find the
3N58 as useful as we have. Our Cat. describes them, and the G.E. Transistor Manual
devotes an entire chapter to them. We are keeping margin low, to stimulate demand. Price
is 21/6, each.... We also have a 2N2646 Unijunction Transistor, and lots of SCR's, as
well as the diodes useful in protecting SCR's. Nice HT high current diodes. Cheap.....
As of this writing, the big batch of 2N174 high power transistors has not arrived, but
we do now have a few 2N1724, being NPN Silicon 85Watts, 7.5Amps 80V, lDMp/é for 34/%.
But don't get excited about that 10Megacycle figure. That if fips and the maximum
frequency you can get from an ordinary Hartley type oscillator using them is only about
Alc/s. OK for 160Metres, though, and maybe 75 with some stretching..... We still have
inexpensive diodes up to 2000V, 100Amperes (but not at the same time l). Plus surprises.
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Zditorial.

May we please apologise for having missed the August issue of the E£IB? We have
becn terribly busy with work associated with the recent Congress of the Australian
and New Zealand Association for the Advancement of Science, and it has quite over—
Wholmed us. e realise now that we ought to have sent out a brief rage exnlaining
wiat happ-ned, to forestall the dark thoughts of oup subscribers,; but one day led to
eénother and by the time‘we realised finally and completely that it was too late, it
was too late. As JOu can see, this issue is twice as heavy, in an effort to make it
Up o you, and we hope that you will find the material interesting. We'll try to be
Frompt in the future.

Suddenly the list of subseribers has bscome long, and several recent searches
for individual listings have taken time. Therefore we have Ieorganised the address
labels to include 2 number after each name. being the order in which the subscription
Was received. Ve dislike having to Automate, but must. Tn AW

‘I correspondence sent to
us, please refer to that number, whether it be for change of 'address, renewal, article,
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iditorial ( continued ):
or Letter to the usditor. Ve shall be vexed if you don't mention your number. Vhen
you resubscribe you get a new number, so always please take it from & current issue.

Bnquiry at the Post Office has resulted in our specifying a definite figure for
subscriptions to MNew Zealand and ilsewhere. Until now, we have been placing a 5d
stamp on such issues, beciuse they are not included in 'Bulk iailing.' However,
5x 12 = 60, and it is impractical to cover that with a 3/- subscription, when more
than a few overseas subscriptions are received. We regret the outrageous rate, at
least for NZ subscribers, but such are the penalties of nstional boundaries. Aheme.

We received a note from a correspondent who said that he disagreed with a
certain Technical latter and would possibly 'buy an argument' about it. All right,
why not? Ve invite him to send his detailed rebuttal. The pages of the EEB are
open to techrical correspondence, and you need ornly to send it to us.

Back issues requested by a number of pecple were somewhat delayed, because they
had to be reprinted. The back issue situation is interesting. Initially we thought
that we should provide them only as a minor sevrvice for those who had missed an
issue or two, but we have been deluged with requests for them; and the supply becar
exhausted. So did we, thus the time lapse, also the raising of charges from 54 to !

- 6d each. It takes as much time to process ome back issue as ten ordinary ones, and
also we are following the lead of Govermment and Business in readjusting fees to
correspond with the changeover to decimal currency —— to our advantage, of course.

vhy make reprints at all after they are exhausted? Because we sympathise with
frantic requests, and because they go far toward keeping the EiB solvent ! Any small
surplus goes to paying volunteers. Unpaid ones, it seems, are rare. Anyone around
Hobar% interested in some hard work? ‘e can reward you by public acknowledgement.
We hereby reward our Staff: Grateful acknowledgement is hereby advanced to these
personages who are responsible for this effort, but you knew who does all the work!s

C. K. Pallaghy (not him!) ———— Editor : (Iobject !--CKP)
R. L. Gunther ~——— fditecr

T. Ohsberg ———— Editor

D. James —-——= fditor

R. Reynolds ——-— tditor

J. 4. Hill ——m Assistant Editor

G. van Leuven == Agsistant Editor

Do L. Aspinall ~—-— Assistant zZditor

D. Brown -——— Assistant @ditor

Be Jo Watts == Assistant Zditor

Want to join our Staff? Send us an article, or help type stencils.

We appear to be doing gquite well with articles, and in the 'completed! bhasket
we have ones on simple transistor design, transistorised ignitions, SCR phase con-
trol, zeners and meter protection, ard a new kind of transistor oscillator. An
article on a Proximity Relay was received coincidentally with the appearance of a
similar device in #lectronics Ausiralia, and the author is now hard at work modify-
ing it to use semiconductor circuitry. '

Letter to the Iditor

It would appear that the casual Anstralian experimenter does not often require
a very high standard of performance from the transistors he uses. The main require-
ment seems to be that they shall merely amplify; much less important seem to be
gain and frequency response. Voltoge z2nd current ratings are not critical either,
since most circuits used require only a few volts and a milliamp or two. This would
seem to indicate that many will build a circuit if they can nut in +the specified
(and often expensive) type of transistor, or a dirzct egquivalent, bui still hesitate

*Our largest advertiser is largely useless,(to us), because we use their duplicating
machine. They seem oddly reluctant to pay us ag well!
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Letter (continued): s ey

to r2dify the circuit to take another transistor with dif ferent parameters, or even
design their own circuits from scratch. Perhaps the only place they dare use non-
Specified transistors is in circuits which state 'transistor not critical' and these
are, of course, usually low level AF and oscillators. In my experience those who
kKnow most about transistors are often those in CSIRO and University labs where
transistors with more exacting requirements are needed and where the establishment

is willing to pay for them, to be used (and abused!) .

This letter is a plea to the casual experimenter to learn mere about semicon-—
ductor devices. They are fascinating tools, and their operation (as distinct from
underlying physical theary) is not at all complicated. Design theory and operation
are described well in popular publications by liullard, Philips, G.li., Int. Rect.
Corp., and Liotorola. \hen experimenters feel 'at home' with transistors, SCRs,

SCSs, etc, the sophistication of their circuits will increase and they will be able
to select components critically for best results from those available within a given
price range. This is particularly relevant now with the appearance of inexpensive
transistors, whose silicon construction and NPN polarity can be useful in simplifying

design and improving performance. -~ R. lMaddever

Corio; Victoria
S R S

MOR« UNUSUAL PROPSRTI.S OF BACK-BIASED SILICON DIODES (contimued)

—— by R. L. Gunther and T. Ohsberg
II: Some experimental characteristics.

Here are the reverse characteristics of some of the diodes we have found from
some diodes tested accordine to the methods described in the previous article
(48B, Vol.l, Wo. 10). Hote that RF output was obtained (as picked up on a nearby
radio) from 'Stud' types, and that might be remarkable, considerin- that their
frequency limit for rectification is supposed to be measured in hundreds of cycles
per second. e did not find any 'noise diodes' in the epoxy tvpe; evidently their
reverse characteristic is too gradual (Curve 2, Fig. 1, previous article). After
thinking about it, we deduce that the ability of a Pseudo-Tunnel Diode to oscillate
at a high frequency need not be inconsistent with the normally low frequency opera-
tion of the diode as rectifier. As rectifier;, the frequency response is limited
by the speed of turn off with reverse bias after conduction, whereas in the PTD mode,
the diode never does become forward biased.®

'N'= Iloise Diodes which give a hiss in a nearby radio, and 'T'= Pseudo-Tunnel
Diodes (PTD) which exhibit a definite negative resistance in the reverse characterisg-
tic. These might be represented by Curves (2) ard (1) respectively, in IMig. 8 of
the preceeding article, when multiple inflection points are obtained. These two
curves are really both of the No. (1) type, but in No. (2) the negative resistance
is merely sufficient to malke the curve pause, without going obviously negative; in
practice, (2) does not have enouzh power in the negative slope to he useful in prac-
tical circuits, but it does malte a fine noise generator at the loudest noise moint.
A% we described previously, this noise signal can be obtained without critical
adjustmeit, by applying a.c. to the diode... JJe didn't have any replies to our ques-
tion in July, about the possible cause of the multiple iaflection points in the
reverse characteristic; well, is anyone reading our article?

*We have just come upon an article Whioh may be relevant to the subject of PTD
function. It is:'" Negative-Resistance Diode Handles High Power, " by A. P. Schmid,Jr,
in Tunnel-Dicde and Semiconductor Circuits (see Reference list). See that article
for further details. . In the same book (p. 139) is an article showing how an
ordinary diode can be used as an amplifier, under certain conditions.
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More Diodes (continued):
TH = Top Hat metal type; S = Stud high current, M= liniature glass, R= Reference type
Type No. -=Vg* =I3° Eﬁ%&g Comments
TH N, 98V 10pA 2 Dynamic resistance, dR = 18 Ohms at 120V, therefore
101 80 . poor zener, though turnover point is sharp enough
103 120 to produce noise.
106 220
108 350
TH N, 92 10 1 Tunnel Dip = Slight . (stronger a.c. hiss)
O 0
lgg 630 g{fgﬁglahle (dR = 6 ohms at 110V)
S N; 182 20 2 Very strong a.c. hiss, fair d.c. hiss on each
186 260 peak
186" 385
187 700
188 1200
I, 185 20 2 Very strong a.c. hiss; fair d.c. hiss each pealk.
186 85 | '
TH Ng  This is the strangest of many 20014

strange reverse characteristics we have

enccuntered; and is shown in Fig. 11 .

At 150pA the diode suddenly begins to d

emit a low frequency pulse-type noise

(in nearby receiver), which increases

to about 800cps at 2100V. Thereverse E —

current rises from only 170uiA at 1050V —Ed XV

to 180pA at 2100V, the limit of our pwr. Fig. 11

~ However; spontaneous curing is also possible. Another diode showed the same
kind of strong, rapidly pulsing noise in the nearby radio, beginning at 1360V /2uA,
and continuing with increasing frequency to 1420V/60uh, suddenly quieting. The
voltage spontaneously fell to a constant 1140V, without our touching the voltage
control, and thereafter the reverse characieristic was a good zener type response
(viz. Fig. 2, Curve 1) at 1140V. Perhaps there is a clue to the behaviour of N5. The
junction is probably breaking down reversibly, and when it breaks down it starts to
reform until the potential across it again reaches the threshold. The frequency at
which this happens is the tone heard in the radio; and the steepness of the wave-
front is responsible for the very hish harmonic content of the wave which allows
it to be heard as an r.f. signal. An increase of breakdown freugency with vollage
seems reasonable according to this; but why the decrease, as found in going from
peak C to D in Fig. 12; below? Ve should be interested to hear from someone abt this.

Yet another "noise' diode had the conventional characteristic of Fig. 2, Curve 1,
with a turnover point (Vi) at -940V. The breakdown noise occurred at —2uA, at about
100cps; rising to a rapid hiss at -60pA, but disappearing altogether at -120uA,

not to return. /e have also noticed that if a noise diode is placed into service
camying forward current in the conventional manner, it may subsequently lose its
unique noise or Pseudo-Tunnel Diode properties, although its simple white noise
generation will be unaffected, since that depends only on the steepness of the
characteristic at Vi.

*Under the Vg and -I; listings are indicated the various reverse yoltages and
currents at which noise peaks are heard for 'N' types, or at which maxima (é}g or
minima (B) are observed electrically for 'T' type (PTD) diodes.

I EEE,—,—,—,——
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More diodes (concluded):

and thereafter it is kept to the normal 1V or so (under load).

The existence of the FBD characteristic lends interest to an intriguing pos~
sidlity. Since the barrier potential is unusually high, the depletior rezion musi
be urnusually wide, as mentioned above. This means that there ought to be a con-
siderable change of capacity across the junction from OV to the forward breakdown

point (which can be +15V or higher), with a higher capacity evident as the veliage
across the diode is increased -~ a behaviour opposite to that of conventicnal veliage
variable capacity diodes; in terms cf the magnitude of potential aplied. Since ihis

thought occuwrred orly while this was being typed, we have not had the cpportunity to
test it, but we shall. Ve might mention,; however, that any silicon diodeg with 8 low
leakage (Fig. 2, Curve l) reverse characteristic can he used as a voltage variable
condenser, and you might keep that in mind as a good source of low cost varicaps.
The lower the leakage, the higher will be the 'Q', though the total range of ca-
pacity variation is not likely to be as high as that of the special diodesz chosen
for that property. We shall examine this at the same time as the capacity of the
FBD junction, time willing.

' v
Aside from the varicap condition, the main practical use of the informmtion in
this series of articles on Noise and Pseudo Tunnel Diodes appears to be the fact thati
it is possible easily to test for selecting them, and to obtain them for noise
generators (for testing circuits) or PID devices (as oscillators or gates).

N

SEMICONDUCTORS REFEREINCE LIST. 1II.

We have been informed that the Schwartz Selected Semicondactor Circuits Hardrook
mentioned previously is available in the technical bvookshops on the 4a“nlqna§ in a
considerably less expensive edition publihed by the U.S. Govermment. This isg gocd
news; since this work is a very good one. To continue:

Silicon Controlled Rectifier Manmual (General flectric Co., N.Y., Latest Zdition).
iuch practical arxd theoretical information, including a chapter on iraunsients. Paper.
SCR Hobby Manua1 (G.J.). A simnler ard cheayper ver31on of the uCR N,mual° Vdvv nrec#

of the semiconductors used, Tor application to Auuurai¢an uomponepuﬁe Uar back
The Controlled Rectifier, Vols I and II (International Rectifier Corp). A well

Presented treatment of theory in Vol.I and practice in Vol. II. Paperback
Diode Circuits Handbook, by R. Turner (Bobbs-Merrill). For small-s signal diodes.
The Transistor Radio Handbook,; D« L. Stoner and L. A. Sarnshaw (fditors and inci:
California, 1963 —- the same publisher who puts out the 'Radio Handbook', a m:
ficent but expensive work of immensely practical velue, though less well kuoud
its equivalent by ARRL or RSGB). Practical, for radio amateurs and others.
material in the intell'gent blend of theory and practice for which E+E
Design lanual for Transistor Circuits, by J. li. Carrcl (of ul@beO“iC Magar
(MCGT&N—'lll 19€1). Dresented in a practical manner with 2 wider variet :
than presented in the usual compilation. If you don't find a circuit elp«m*«'~
Transistor Circuit Design, by J. A. Valston and J. Re Muller(of Texas Ins:
McGraw-Hill, 1963). Lots of math39 but =ome nice cirvecuits for 2 wide wvarict

functions; component values are specified. bixpensive; pet it from the 1ibroa:
Tunnel-Diode and Semicond uctor Circuits, by J. M Cerroll {(ibid) (ibid, 19563)
cludes many fascinating ard practical articles on a wide variety of componen!
cluding Hall-effect Devices, Voltage-variable Conden: rs, Parammiric
Field—effect Transistors,; ard unusual applicatio
Handbook of Transistor Gircuits (published
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VOLUMZ COMPRESSION. Part I: Basic Principles. - by J. A. Hill (VK3)

As most readers may know, radio traznsmitters must never bhe modulated beyond
100%. Best results are, however, obtained by keeping modulation as close as possible
to this maximum. To indicate this, Level (or V.U.) Meters are often used. In com-—
mercial broadcast stations, Automatic Volume Control units are usually instal led
between the studio and transmitter, in order to keep the programme level automatical—
ly constant as long as the input level is within certain limits. The principle
involved is termed 'Volume Compression,;' as contrasted with 'Clipping' which literal-
ly cuts off peaks, thus causing distortion. Velume Compression can he applied where—
ever constant modulation or sound level is required without continu ous supervision
of a meter. It can be applied to good effect to tape recorders, ham rigs, P.A.
systems, etc.

Volume Compression also makes it possible to provide automatic fading for a
paging system where background music is required, and where the music must be reduced
for announcements. The speech signal from the microphone automatically compresses
the music, and the music is restored to its origimal level when speech stops. How
does VC “ork? Reference to Fig. 1 gives the basic outline.

Standard Approach. If valves are used, the
stage having variable gain is typically a
INPUT o OUTPUT  pentagrid type (eg. 6L7) which has the d.c.
P Varizble Sl ) B . :
@ S —&) control voltaze applied to grid No. 3. As
[ BARR SR the input voltage increases, more d.c. is

g Ng applied to grid lo. 3, thus reducine the
e Ce OO~ s

gein and (if everythins is adjusted cor-

" rectly) maintaining the output constamt.
Mote that if the diode is reversed, volume
expansion takes place -- ie, for a small
increase in input level the output level
increases sreatly.

R and C are chosen to give a time
constant of about one second or two (depen-
ding on ezpplication) so that short sof't
passages remain soft. This time constant is
called the 'Decay' or 'Hold' time.

If a large signal is suddenly applied to the input, a short burst of high level signal

gets through the compressor. This is due to time needed to charge C, which is called

the 'attack time.' Practical compressors must be designed with very short attack
times,; or a chopping effect will result.

'sample! Control
of R

Amp.
signal v| . }

Fig. 1 (Simple Compressor)

With the arrangement of Fig. 1, critical design is necessary, or it may be found
that an increase in input volume may actually cause a decrease in output. To avoid
this, the sample signal is generally taken from the output. The 'threshold of com—
Pression' is the level above which compression starts (ie, the input level up to which
the ratio of input to output is constant) and can be set, if desired, by back biasing
the diode.

A further discussion of elementary compressor /expander theory and practice
may be found in the introductory pages of the 'RCA Tube Manual.'

Transistor Approach. Unfortunately pentabase transistors are rare, so some other idea
must be employed. The variation of base bias provides AGC for most transistorised
receivers. In audio'work'this becomes less practical, because the control voltage

is not pure decsy, but contains a distorted portion of the signal. This woud be fed
into the base of the input transistor, and hence mixed with the desired signal, resul—

e EEEEEE——,,,—
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Yolume Compression, I (continued):

ting in unaccepteble distortion. Distortion car be reduced at the expense of attack
time, or elaborate distortion cancellation circultry can be devised. Other factors
limit the design of this kind of circuit, however, and enother method was sought.

Several ideas were tried, including those shown in the simplfied dizgrams of
Pigs. 3, 4, and 5, and ewentually the 'diode' method was chosen and developed.

QUIPUT
INFUT
.l Sample
sighal
ﬁ_kﬂ"' Amn. '
1
- Fig. 2 Figs 3
Base Pias Compression _ Light-Depedent-hesistor Compression
QUTPUT INruT QUIFYT
INPUT "i) Gg%ﬂ_J\/w\fwﬂrdﬁﬁJVM_*__ﬁﬁﬂ~
tAmp.
(;!J Sample
Fig. 4 Fig. 5
dnitter/Collector resistance changes Resistance of diode changes wit
with the Base Bias forward current.

The diode method of Fig. 5 depends on the reduction of forward resistance with
increaze of current through a diode. Silicon diodes are best, hecause their resis-—
ance changes more with very low currents, than for other types. The circuit cor-
responding to Fig. 5 suffered (as expected) from distortion and /or poor attack time
due tfo spurious a.c. on the d.c. control voltage. Trouble was also cxparlenoeu due
to charging and discharging of input and ouiput condensers, which caused unwante
current through the dicde and temporary bias change in the following stage —- glwlng
rise to some weird acoustic effects.

.To minimise this difficulty, a2 large number of circults were evolved and tested,
but most had serious defects or resulted in bulky, critical or expensive construction.
? P
The arrangement of Fig. 6 was not actually tested (transformers too expens sive),
though it should theoretically be capable of better attack tiwme, longer hold time, and
perhaps even less distortion than the T-pad arrargement of Fig. T.

is
included
in diode.

e SA“’&P‘-‘\:
S1CNAL

;

1, Br¢dbv uancc¢kuclon Method



EQUIPLENT sXCHANGSE BULLETIN P.9 : hug/Sept 1965
Volume Compression {continued):

In theory the diodes and capacltors would need tc be perfectly matched to
provide effective distortion cancellation in the bridge. Experience indicates, how-
ever; that special effort is unnecessary. In fact, D4 and D5, or D5 and D6 can be
omitted without noticable effect on distortion, although this increases attack time.

VOLUME COMPRESSION. Part II: Practical Designs. -—-by J. A. Hill (VK3).

Those who are eperimentally inclined may like to modify their existing equipment
in order to provide compression facilities. In some cases satisfactory operation
may be obtained for a dollar or so, though trouble could be encountered. A sevarate
compression unit alleviates these possibilities. One such is here presented, and
it is called 'MAVCAT' ~- Metered Automatic Volume Compression And Tane contrcl unit.

MAVCAT.

The schematic diagram for this device is presented on P.10. It is self-containe
and employs 5 transistors to provide three basic facilities:

(1) Metering of input level,

(2) Volume compression above a predetesmined input level (threshold of compressio

(3) Tone controls -— bass and trebble. :

It will accept signals from a low impedance microphone, record player, tape re-
corder, radio, etc., and may be fed directly into the mike or pickup channel of your
tape recorder, ham rig, P.A. system, closed circuit radio station, etc.

No critical adjusiments are necessary; no test equipment is required, just a
little practical experience, a few $s, and that spare weekend ((only one?? --id.))
Circuit Description (Left to right, Top to bottom): .

1) Input: Low impedance. Volume control before this stage to minimise possibility
of overloading TRl

2) TRl: Preamplifier.

3( T-pad compression network —— see Part I, above.

h; TR2: Gain equaliser—- substantially makes up for loss in compression net.

5) Tone Control —— Bass and Trebble controls (see RTV4H, May 1963).

6) TR3, TRY, meter --— Input signal sampled (actually partly compressed). Two
transistors provide more than adequate gain to drive the 500yA level meter.

7) TR5 -- Output signal sampled, drives the compression network.

8) 9V dry batiery, capable of furnishing SmA comfortably.

Construction: Most of the components are assembled on 2 piece of matrix board, as
shown in ¥ig. Q. This fits into an aluminium case, as in Fig. 10. Simplicity
combined with servicability and attractive appearance are features of this arrangem:

'59~— e N e
N Dl \% -
b DA, D5

£
57

TR1

e
] ™~ (1{\6"!'.617‘ cutout )

FROKT

Fige 99 Layout on Circuit Yoard
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Volume Compression (continued):

Parts for MAVCAT (on P.10):

All condensers are miniature LT types

values in pPF.
All resistors #W, 5% or 10%,

values in ohms.

Cl, C2 = 100 (each). R1Lk 680
C3, C4; C5 = 50 (each) R1S 2.2K
Cé6 = 10 Rl16 10K Pot: 'Trebble!
C7 0.1 R17 See text
c8 0.47 R18 330
C9 0.012 R19 8.2K
C10 0.068 R20 23K
Cll 100 R21 6.8K
Cl2 5 R22 270K
Cl3 250 R23 15K
clhd 25 R24 648K
Cl5 5 R25 270K
Clé 10 R26 15K
R27 33K
R1 10K Pot: 'Input Volume' D1-D6 = Silicon diodes: 30PIV/0.2A, 0A200,
Re 15K etc. (larger OK as long as silicon).
EE E?E?SK D7-D10 = Germanium diodes: P50, G30, 0A91,
etc.
ggs? igg tab et T = Driver Transformer, type TRDLT74, or
RS 15K similar (Primary 200 ohms d.c. resist.,
R9 270K Secondary d.c. res. 50 ohms each side)
R10 6.8K TRI-TR5 = 2N217, OC74, T8G, etc.
R11l 50K Tab Pot ;
R12 1K M = Meter, 0-500u4, indicates '"Input Level'
Rl3 10K Pot: 'Bass!

L R I S T T T T T I o o o e e e e o s e o s i s e o

—— ey et

Front part of
'®— Circuit board
(from Fig.9a)

B . Meter
_l_EEEEEEL - p - Front Panel
Volume | | Trebble | Bass l J/

Fig. 9b (Author specified drawing to 'Full Size

Fig. 9 into two parts

» therefore we had to break

because of space; the layout of Fig. 9b is Supposed to

lie adjacent and below Fig. 9a of P.9, and both are viewed from above ~—Ed.}

Fig. 10: Details of case (not to scale!)

Input level meter

—Bass
Trebble
—— Voluhe
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Volume Compression (continued):

Performancet The following refer to the prototype. Similar units may vary, due to
different transistors, though overall performance will be good in any event.

1. Frequency Response. Tone control switched out.
Below threshold of compression: 40cps to 20kc/s +1db (approx.), or better.
High above threshold of compression: peak at approx 50cps.

2. Distortion: 1% or better until overload of TRL
Negligible distortion in Compression Network
Square wave response extremely good for PRF's of 100cps to 20kec/s.

5+ Input Impedance: Low. Depends on setting of input volume control. In order
to reduce loading on high impedance sources (eg. crystal pickup), a 47K or 100K
resistance may be placed in series with the input. If this attenuates the
signal excessively, an emitter follower transistor stage of conventional type
may be included preceeding Rl.

%. Output Impedance. Tone control switched in.(DPDT switch in 'down position')
Nominally low; but may work directly into 500ohm to SMeg input, assuming
adequate gain of following device. For maximum gain when working into a high
impedance load, a matching transformer could be employed, or an additional
emitter follower stage fesding a common base stage.

Tone control switched out (DPDT switch 'in 'up position')
Medium impedance output. If input of following stage is less than 1K ohmj,
make R17=1K (see circuit, p.10), or use matching transformer with 10K ohms
primary impedance.

5. Noise: remarkably low on prototype. Dependent on temperature and transistors.
(editor's note: temperature dependence, and probably noise could be reduced
by using silicon transistors, with some slight adjustments in biases possibdble,
owing to the increased voltage drop across base-emitter junctions. If it
were necessary to use NPN transistors for this, the polarity of the tattery
and all electrolytic condensers would simply be reversed, with no other
changes necessary. Note, however, that all of the transistors should be of
the PNP or of the NFN type; no mixtures, with the circuit as presently shown)

6. Compregsion. Curve A of Fig. 11 shows the relationship between input amd out-

put levels for an ideal compressor. ’

Although MAVCAT's performance is not  Output fﬁiﬂ .
perfect; it would be adequate for level Pl © cuggfgsslnn_
most needs. Perfect compression can N 2

indeed be approximated closely, as x_MAVCAT-at present

Will be seen in next month's sequel.

(a)

j kaerfect compression

@ Threshold of compression
NEXT LONTH: Compression for the
experimenter.

Input level =

e o o T . e e o e S S L e e . i s o o o e T o o e e S e . .. S . B e et o i i
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DO YOU ENJOY TH&£ EEB? TELL YOUR FRIENDS ABOUT IT. SEND US ARTICLFS. ADVERTISE!
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TAPZ RECORDING, —— by David James (VK2)

The Drive Mechanism.

Lvery tape recorder has a drive mechanisn. This mechanism enables the tape to
pass over the recording, playback and erase heads and to be fed onto the takeup
Spool. There are three common types of drive mechanisms. Those with one motor,
those with two, and those with three motors.

Let us start with the three-motor system. Three separate motors are usually
found in the more expensive machines and they always include a hysterisis synchronous
motor for the actual tape transport to ensure a stable speed always. This motor
operates at the one constant speed irrespective of fluctuations in the input voltage.
Less accurate motors are used todrive the tape reels independently. Then there is
the two motor system which is used in battery portable units. These motors are
of very poor quality (compared with an HeS. moter) and are set for the one speed
operation. These motors are situated below the reel-table with a direct drive.

The right hand motor is used for forward record /playback drive and the left hand
motor for fast rewind motion.

The one motor system uses the H.S. motor to drive the capstan and, secondarily,
the tape motion. ' This is a more positive system than that used with the two-
motors. This single H.S. motor is usually situated under, and in the centre of,
the two reel tables. The capstan is driven by means of a flywheel to the motor

whereas the tape transport mechanism is connected by means of belts and bands
around the motor spindle.® :

It is entirely up to you %o decide the type of tape recorder and drive mechan-
ism desired. The two motor System is ths cheapest, increasing in price, aml then
there are the one motor and three motor systems.

The Capstan.

The capstan in a tave recorder is the main tape driving function,and the
capstan sleeve is situated to the right of the record and /or playback head. This
unit actually pulls the tape past the heads to ensure a constant speed at all times.
The supply and take-up spools are rotating msrely as a m:ans of emptying and pro=
viding a tidy method of storing the tape until such times as it can be rewound onto

~ the original spocl. ,

Not many battery-driven tape recorders have capstan operation, and thus pro-—
duce a fluctuation in speed.””

To zid the tape in gripping the capstan Spindle, a pressure roller is incorpora-—
ted, in order that the tape can pass between them. In the record and playback

modes of the recorder, the pPressure-roller presses against the capstan and pulls
the tape through.

CONTINUED NEXT ISSUL.

*Editor's Note: Because of the widespread use of cheap transistorised tape recorders
it might be worth meéntioning that these units use one motor, only, when they are
designed for the greatest Simplicity. The &peed of the motor is stabilised either
by a mechanical governor or by an electromechanical feedback sysﬁem.fusing the
'Distler' motor), on the record /playback mode. Rewind function is. accomplished by
changing the direction of the moton electrically, removing the governing limiter,

and for increasing voltage applied to the motor, The electromechanigal ('Distler!)
System has the advantage of longer useful battery life, bBut nore 'flutter' and 'wow!
than the governor-regulated device. Both are rather poor for qualify, but they work.
**Ed. note: Capstan regulated battery operated tape machines are becoming more

fra%uant, as the prices of these devices continue to fall. A capstanless recorder is
virtually useless for use with other machines, or even with itself, depending......

e ———————
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HOVERTISING i

ASSOCIATION OF FUBLIC ADDRESS ENGINEERS. TIf you are interested in, or associated with
Public-Address in any way, write to APAE, Box 122, Oakleigh, Victoria for full details
of membership and benefits,

FOR SALE. 34 watt stereo amplifier with regulated power supply and Leak point one stereo
control unit. £50 the lot. R, Bridges, 60 Beddoe Ave., Clayton, Victoria.

TRANSISTOR IGNITION. Complete, ready to install, including Ro-Fo coil. Fitting ins-
tructions supplied. Orly high quality parts used. All aluminium. construction.

Price s
12V Negative Earth £18.0.0
12V Positive Earth £18,10.0

post free anywhere in Australia, Descriptive literature free on request,.
MEECO. Smith Street, Naracoorte, South Australia.

e e e e e T - S o === -

- e e e T T P S T s e e s ——

_ILEEQH_(ﬁELEﬂHl&} 5 inch Service C.R.O. Type 405 and Voltage Calibrator Type 204, with
operating manuals. These first class American instruments have had lab. use only, and
are in mint condition. Calibrator recently checked by University physics laboratory,
£55 for the pair, plus freight; no offers. 411 Spares standard and readily available
locally. Apply Factory Manager, A. and L. Adams Pty. Ltd., 14 lyrtle Street,

e e e e e e _...__..____.._._._..._-____._.._.-...._—.:__...__,_.. e e T T e e ‘_.-__._-=::.:.u:—-_:.:h_zh;1-_-ur:rm::_....._—-.-__-—.—.--—

OR SALE. Electronic Speed Controls for portable (a.c./ﬁ.c.) drills, saws, sanders, etc,
up to 3 Amp. name plate rating., Controls speed from 0-50 percent of full speed, and
closely maintains pre-set speed under varying load conditions. Suitable for counter-
sinking woodscrews into timber without pilot holes. Ideal for sanding off paint, and
will not clog discs. Allows reduced speed for portable drills, for longer life of
large drill bits.... Attractively housed in hard plastic case with carrying handle,
Guarani.eed for 12 months. £7.17.6, Post Free in Australia,

ELECTRONIC SWITCHES, P.0. Box 138, Balgowlah, N.S.W.

WANTED. Assembly nnly from P.A. Horn. At least 3i, Reasonable HF response. LF res-
ponse, fidelity unimportant. Best offer. David Brown, 81 Faunce St., Gosford, N.S.W.

INFORMATION and ideas on speech/husic compression systems wanted. Keep it informal,
Please write or send small tape to -~ John A. Hill, 21 Devon Road, Pascoe Vale W8, VIC,

SELL or exchange for C.R.0. etc. 2 speed (S—S/Eips, ?—l/éips) two track Vinson 240V Tape
Recorder. Capstan Speed ceontrol. Two tone leatherette case cover, 5 inch speaker,
2 x 6AU6, 6AR5, 6X4 valves. Nearly new. Sounds good. Only used to get full call,
£35, I1.P. Cork, VK2BCP, Glen View, Wollomombi, Via Armidale, N.S,V.

HELP ! is needed for the gross_y overworked Editor(s) of the EEB. Here are the ideal
conditions : we need an enthusastic person who is imbued with the Spirit and ideals of
the EEB, who knows a little at least about electronics matters, who wants very much to
help make EEB a success, who can type using more than one (or two!) fingers, who is
careful and neat in his work, who can draw electronics diagrams, and who would be
willing to prepare stencilis on a typewriter at the miserable fee of z/b each -- amounting
to some 5/~ to ?/% per hour if he is careful. This would likely increase as we received
more paid advertisements. It would help if he lived within a reasonable distance of
Hobart, but it is not necessary. In any event, he could be furnished typewritten copy
and stencils by post, and would return them the same way in a4 reasonable period of time.
Ha., Dreamers, aren't we? If anyone is crazy enough to be interested, please enquire
at 'EEB', P,0. Box 177, Sandy Bay, Tasmania. Pirst come, first served !
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Advertising (continued).
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TAPE RECORDER OWNERS
Join an organisation designed for the enjoyment of such a pastime. The
Australian Tape Recordng Society offers many features to members including a
monthly magazine entitled 'THE MICROPHONE.'

b oo de e e b e

A.T.R.8. plans to open and operate a 'Pre~Recorded Tape Library' of commercial and

home recordings to which members will be fully entitled.

An 'Electronic Advisory Committee' will udvise you on problems with your tape and
Hi fi equipment and A.T.R.S. can arrange the purchase, at discount prices, of
selected brands of tape and tape recorders.
Write to the 'Secretary,!
Australian Tape Recording Society

Box 9, P.O.
Crow's Nest, N.S.W.

for full printed literature of the many services offered by Australia's most

progressive tape recording organisation,

oo o oot b e e e s e oo e ok e b

IAPE RECCRDER for sale. Phono Trix, Mk, ITI, 2 mediuz quality tape machine, capstan

drive, German made, very rugged construction, metal panel. Distler electromechanical
feedback controlled motor ensures constant speed over long battery life (50 hours
from four ordinary size ' calls), aad sound quality is as good as can be expected
from any miniature machine in the under £100 dass 3 excellent for voice, poor for
musics A transistorised circuit feeds a miniature loudspeaker. A motor is furnished
for each of the two speeds :3—3/@ and l~7/81ps, and changeover takes about 10 min.
A 6V well regulated transistorised power supply is supplied as auxillary, to
operate directly from the mains, if desired. Tapes and 3-inch reelsg interchangeable
with any other tape recorder, tecause of the capstan speed control. Twin-track
system -~ up to 80 minutes recording time on a reel of long-play mylar tape. Fast
forward advance comtrol. Pause control. Rapid rewind. Automatic magnetic erase
while recording, can be disconnected for simultaneous recording (hold a dialogue
with yourself !) Recording can be monitored. Leatherette case cover. This
machine was used for about four years, intermittently, ard it is presented for sale
because the owner wants to get a good portable machine which will be good for music
as well as voice, and which, alas, will cost a fortune. )

-- Available in about three months. £25 plus post for the tape machine, and £5
for the special pcwer supply. (TR originally cost equivalent to £80),

Enguire now. P.0. Box 177, Sandy Bay, Tasmania.

ANSWERING AN ADVERTISEMENT? SAY THAT YOU SAW IT IN TUE 'EEB',
~—~ ADVERTISE HERE FOR RESULTS
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Advertising (continued).

FROM the 'Electronics Associates,' 76 View Street, Hobart, Tasmania.

'Useless' indeed ! Each month hundreds of readers wait on our every word. What other
business do you know which provides so many words per diode?

==A rose by any otherrame....... It seems that there is indeed another 'Flectronics

Associates' and that it is a great international organisation. We are also thinking
of branching out, but our friends in other States say they are too busy, so we shall
stay Hobart-bound. We have grown attached to 'Electronics Associates,' though from

the amount of work that gets done by one person, it ought to be calied 'Electronies

Manager,' but never mind. Our new name will be

AUSTRALIAN ELECTRONICS

and will be adopted formally next month. We should have preferred 'Electronics
(Australia)', but someone else seems to have thought of that. Just think what
might have happened had vwe made this decision lass year!

Incidentally we are grateful to the firm whi ch originally brought this matter
to our attention. They also sell diodes, but they are gentlemen.,

tAustralian Electronics' might seem to be somewhat pretentious for a home-
owned hobby activity, particukrly as we shall not continue it indefinitely, but we
12ke the sound of it, and it gives us the opportunity to indicate quite unequivocally
the location of the fim. This is not disadvantageous when making arrangements
with suppliers in other countries. 'Tasmanrian Electronics!' wight have been a
plausible alterwtive, but you might be surprised to know how widespread is the
opinion overseas that Tasmania is inhabited principslly by Aborigines and Tigers.

==Meters. Ve still have some 60pA meters, and lots of 100pA ones. These are really

photographic exposure meters, complete and working with photocell, for which we
provide a pretty scale plus complete conversion instructions if your interests lie
outside of photography. 60uA = 32/6§\lOOuA = 33/%. Post free,; of course,

The dozen 350mA thermocouple meters (25/6 ea.), 2 inch round, went out like
'snow upon the desert's dusty face,' and we are now faced with the problem of
acquiring enough capital to obtain the vast number needed to sell at this price,.
Maybe by Christmas?

==Silicon Controlled Rectifiers, which we sell at the lowest prices in Australia, can

be used to control vast amounts of power. When you buy them from us they can e
obtained more inexpensively than most relays, and they are much gquieter snd more
reliable if their ratings are not exceeded. Since even our lowest current type

(4.74) will handle 1000W of pover from the 250V Mains, they provide *he opportunity

of controlling heaters and lights of all kinds, eand continususly, too at the simple
turn of a pot or illumination of a photocell. The number of applications possible

is virtually limitless, but scme hints are given in the practical literature on SCRs
provided by Mullard, International Rectifier Corp {¥arburton Franki), and (Australian)
General Blectric -- at moderate prices.

==9ilicon Controlled Switches. These are PNPN gated diodes, like SCRs, but all three

Junctions are made accessible. If the SCR is a 'triode,' these are 'tetrodes.'

Maximum power dissipation is only 100m¥, but it tsakes only about one microampere

to trigger them, compared to several mA for an ordirry SCR. This makes them ideal

for a wide variety of applications (detailed in our Catalogue), not the least of

which is to trigger an SCR. An SCS+SCR has a firing sensitivity comparable to that of
a conventional thyratron, but at a lower trigger voliage, and able to hondle much more
power than conventional types such as the €84 or 2D2L. Ve are stocking 5C5s in ordexr
to make available to Austrdians the latest irn semiconducior teclnology, ¢nd are
purposely keeping the price low (21/6), to stimulate experimewtation. With every order
for SCS, we provide a detailed characteristicg sheet, nlus notes on a few typicel clits,
The G.E. Transistor Mamual caye more, and also.liists a largse number of US transistors,
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TNEWS BULLETIN. Tor immediate release
An owmanisation has been formed to cater for tape-recorder owners in Australia and
overseas., Australia has only a few of these organisations as compared with Great Britai
and the United States of America.
The organisation, the 'Australian Tape Recordng Society' was opened in July 1
aftor months of plaming and preparation. The main features of A.T.R.3., as outli
by ‘the Secretary, are as folows : -
>8& To provide, in the near future, a library of home and commercizlly recorded 'Pre-
recorded Tapes' which members may hire for short periods at reascnable, reduced rates

5 Discounts on several famous brmmdsg of recording tape are available up to and in-
cluding 50 percent. Discounts available at the moment are on 'E.A.5.F.', 'Scotch,’
'R.C.A.', 'Sonocolor! and 'Triton' brand magnetic recording tape.

5 Discounts on tape recorders and all household goods are available up to and inclu-
ding 50 percemt. Maximum discount on tape recorders at the moment is 25 percent.

>8 Each month the Society publishes, for its members, a magazine containing news of all
club activities, tape and equipment discounts, equlgment reviews, classified an-
nouncements etc. The magazine is , #itled 'The WMicrophone' and a copy can be secure
by sending 1/€d to the address below. Members receive this magazine free of charge.

> The Society will publish, in the near future, a black-and-white, glnssy magazine...
... describing technical and commercial details of tape recorders available,

>8 An 'Electronic Advisory Committee' is present for members' benefit in obtaining
detailed informaticon on electronic SUQJQCLQo

> An attraction to talented tecnageb especially will be the offer to record their
talent and, if acceptable, a half ouw ”H“OLdlﬂg will be m2de gnd inzluded in the
'Pre~ focorded Tape Litary! meni;onpd sbove. The recording, if popular among members,
could result in the beginning of a shou-bwiness career. Good recordings are sub-
mitted to record companies and radio stations for review and possitle action.

>& Another unique feature with A.T.R.S. is the distribution of 'Newstapes' to members.
At regular intervals a Master Tape is made up of news items of the Society and
members! contributions of meserded material and despatched to members who provide
registered postage for the tape to be despaiched to the next member

>@ Tape correspendence, a method which is popular around the world and a 'Round Robin'
system are also featured.

964
ned

If you would be interested in obtaining additional printed details of the information
illustrated above, or you would like to have an audition, please contact the Australian

Tape Recording Society at Box 9, Post 0ffice; Crow's Nest, N.S.W. A.T.R.S. membershiz
fees, compared with the services and advantages, are the lowest in Australia.
Fobt bbb lOQV{lOA

PUZZLE 2050 Sll%fon
@1 and Q2 are high gain power transistors “”'J\fVLﬁ~F§7'”@‘
(AT1128 and 0C26). The switch is thrown to L l
position 1, and R is adjusted for 6V output.
Then the current in the base of Q1L is 100pA.
Switch is thrown to Position 2, and R is re- 500U ¢
adjusted to maintain 6V output, but the base 250§jig4 o #%
current of QL goes to 4mA. ‘ﬂdACﬁl a.c,g3k§17§' . 01

The correct answer will bring a o=t A ] S

year subscription to the EEB for y 3
a friend (preferably a friend, to help spread ——
the word).

| \R = 1K Pot.
Answer next month. -~ S
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Fditorial .

ie are grateful to the Australian Tape Recording Society for the beautification of
the Heading, as above, and next month it will be even better. They do some beautiful
colour work too, in case you are interested.

Recently we sat down to compute exactly what the EEB has cost to produce during the
past rine months, and to our horror it cost about B/L per subscriber (therefore about
6d. cost per back issue). If the paid advertisement volume douesn't go up by next Easter,
the subscription will. From your favouratle comments on the FEB, we think you may be
happy to continue to support us for a year for the price of a small transistor.

Ve wish to apologise to T.V. Selmon, who says that it was he, not Br. . Julian who
was the author of the note on model trains in tha May issue (upon which there was some
dissention in the June issue). How did that happen? Never mind.

To our amzzement we actually got a Volunteer to help type stencils, as a result of
last month's plea. He'll be working for slave wages, but so do we, and we love company.
This will simplify matters greatly, allowing us .a little time to return to the Workshop,
which we ought never to have left in the first place. : --RLG.

e
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Editorial (addendum).

Contrary to what everyone else says, 24 = z&, or has anyone in Canberra figured out how
to charge 1.6667¢ per word?
R R A E eSS

Letters to the Editor.

1. DEarly this month, the family and I went to the Grampians for a fortnight. One un-
usual feature of this holiday was the perfect nature of the weather, which in ihe
mountains, is usually very bad at this time of the year. Whilst ihere, we set off for
a couple o days touring through the Mallee. The Victorian Mallee had a very bad repu-
tation years ago because farmers did not understand the dry conditions, and farmed by
constant cultivation, known as 'fallowing,' leaving much of the cultivated soil ex-
posed to the elements. This allowed the hot North winds to denude the farms of much

of the top soil, often sending some of it absolutely free to Tasmania, the Tasman Sea,
and an occasional dust cloud to N.Z., whilst southern Victoria had the sun blacked out
on many occasions in Summer. All this has changed. The Mallee looks magnificent with
the cover crop type of farming. Vllise farming has saved the area from ruin and instead
of losing the top soil, continuous coverage of clovers or lucerne has built up the soil
so richly that it can almost be classed as first class landj and what is most importamt,
no dust storms. All this is still dependent on good rains which the lMallee has been
fortunate to enjoy for a number of seasons...

Experimenits are proceeding in fine gyle with my latsst transformer, using a ferrite
core to reduce the size and vweight of my electronic flash, now complete to my satisfac-
tion. After rebuilding the unit, it is my intention to turn my attention to work out
the details of a transistorised fluorescent light for my caravan operated from a 12V
battery. A bought unit vas fitted by me about 2 years ago. It has been such a success
that I would like to build a small unit for reading in bed. This would be about 6 watts
whilst the bought unit is 15 watts, wnith a light output better than a 40 watt incan-
descent lamp... A few tests haven't been very promising, but as yet, I have not read
much on the subject, and research has not started in earmest. These jobs will probably
cost more than a manufactured one, but who worries, as long as one accomplishes some-
thing and has a lot of fun, pleasure, and satisfaction in the meantime.

-— E. J. Vatts

North Geelong, Vic.

(( We saw something similar in Radio-Elecironics perhaps 5 years ago, but it was
designed with a long time constant for producing flashes. Vhy not simply start with a
240V/12V(c.t.) filament transformer used backwards, and a one or two transistor
blockirg oscillator of the conventional de--converter design (except that this would put
out a.c.). Sven though it were only 50 percent efficient, an ordinary 30 watt
transistor (0C26, 2N250) ought to suffice, as long as heat sink is adequate. By using
a torroidal core, efficiency could be improved considerably; in any event a symmetrical
oscillator would likely be more efficient than a single-ended one. —- Ed.))

2. I may have some interesting SCR applications, if I can find tle circuit of an SCR
relaxation oscillator that doesn't need a series resistor.((Can anyonelelp him? -- Ed))

I have a query on SCR function (Reference EEB, Vol. 1, No. 2, p.4). I can appreciate
the fact that electrons pass from ths NP junction at the cathode, to the gate circuit
and to the anode circuit (through a PN and an NP junction), when anode polarity is
positive with respect to gate. What about the back-biased SCR, when arode is negative?
Then there is nothing to prevent electrons fiom flowing through the anode PN junction,
through the next NP junction, and out to the gate cirecuit, if the applied voltage is
sufficiently high to overcome the barrier potential of the NP juncticn. The only thing
that would stop this would be either a high PIV rating for the middle NP junction, or

R R
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Letters (continued).

a diode in series with the anode (as described in EEB, Vol. 1, No. 8, p.ﬁ).
I have realised that SCRs would be impractical for SCR keying at high frequencies.
The clarges around the junction would not have time to reform, and it would not cut
itself off. " One dit and you're gone..."
Here is another note on back-biased silicon diodes, or rather not diodes but
transistors (from Radio-Electronics, August 1959) :
~

— |i |5

e TR= 2N112A
. R Ry iy Ck768

0-02—= S ¢ 500 S

L ehms ¢

R, S0K

D.DBMJL*;EE%C:T__

According to the author the transistor 'seems to combine certain features of the reverse-
biased diode and of the ionic oscillator... R, is a limiting resistor to protect the
circuit and transistor.R, controls the bias current. B; eliminates distortion from the
wave and leaves a pure sine wave.' (pure?). To test a transistor for suitability, he
left out s but added a voltmeter across the transistor, and brought R, down from some
large resistance. If, as H, is reduced, the voltage drops as the current rises, a
negative resistance is shown. Also, however, 'when the circuit is adjusted for sine
wave generation and low output (about 0.1V) it is highly sensitive to temperature.’
Touching the transistor either causes the oscillation to stop, or the frequency of
oscillation to rise markedly. Could this not have big possibilities for ultra-sensi-
tive thermistor-type fire alarms, etc.?

In the same issue, there is a two-valve staircase generator for testing transistors
-- very interesting.

—= D. Brown
Gosford, N.S.V.

(( Ordinarily we don't prefer to engage in detailed technical discussions, because of
problems of time, but this seems to be of some general interest.

(( Looking from the anode of an SCR, it is indeed the middle NP junction which should
block eleciron flow when anode is negative. It would certainly require sufficient PIV
rating, or the use of a series protective diode, to limit the reverse leakage current to
a safe value. But it is not particularly relevant whether the leakage current passes
to the gate or cathode. If too much passes, the junction will be destroyed in any
event. DBut we should note that when the anode is negative, so will be the gate,
thereby resisting the leakage current in the external gate circuit. It is impcrtant,
however, to make certain that a diode is connected in series with the gate, to prevent
current flowing through the gate-cathode junction when gate is negative.

(( One of the junctions of the transistor is back-biased (ie collector-base), but that
is normal. It is not surprising that a transistor exhibits negative resistance. In
this instance, however, it is likely that the negative resistance arises not only as a
result of the 180° phase shift between base and collector, but because of the Pseudo-
tunnel Diode characteristic of the back-biased collector-base junction (reference EEB,
Vol. 1, No. 7, p. 4; No. 10, p.l; No. 11, p. 3). It is important to realise that the
base is still functioning, even twough it is apparently not connected. It receives its
current through leakage from the collector. If this current is out of phase with
collector voltage (because of PTD effect), the base goes negative when the collector
goes positive. This results in oscillation, because the base does not 'know' where it
is obtaining its current, and promptly afts to control the collector current in the

R
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Reply to Letter (continued).

usual manner. Thus, when the collector goes negative, a positive signal is fed through
the PTD (collector-base) junction, and the positive base then drives the collector
further negative (by current drawn throughB; ), and so forth. It is an interesting
idea, and ought to work fine for silicon transistors having sharp collector reverse
characteristics, but one ought to be careful when reducing B,, to avoid damaging the
junction. R, should be decreased only to that value which gives good stable osc.

(( Unfortunately some of the ordinary usefulness of this kind of scillator is
vitiated by its necessarily high temperature sensitivity, and any attempt to stabilise
base voltage would eliminate the effect desired. Whether this could be used as a
temperature sensing device more reliable and sensitive than a good thermistor is an
interesting question, and ought to be investigated. Our own investigation into the
behaviour of PTD devices indicates that the characteristic (which depends on cumulative
thermal breakdown) can be quite unstable, end in temperature control devices stability
is as important as sensitivity. In temperature warning systems (eg. fire alarm), the
device might be more practical, as long as the transducer following it was sensitive
in the same direction, to an increase in oscillation frequency, or its cessation.

(( On the other hand, in rooms having relatively even temperature, the device could
be useful as a simple sine wave oscillator. It is not always easy to make a transis-
torised oscillator having a reasonably good waveform, and one like this might be use-
ful for, eg. impedance bridges, where a good waveform 1S required, but where its exact
frequency is not particularly important. —-Bd. 5

At b

VOLUME COMPRESSION (Addendum) - by J. A. Hill (mostly)
Reference EEB Vol.l, No. 11, p. 7ff.
Fig, 4, Reverse diode.
Fig. 6. £arth centre tap of control amplifier transformer primary. Earth
junction of the two diodes at the left.
Fig. 7. ReverseD,
P. 10 . Reverse Dy

There has been interesting response to my request for information(on the advert.
page of last month's EEB). Two circuits of interest, but in my opinion not nearly
as satisfactory as MAVCAT, :

Electronic Engineering: Aug. 1965, p. 502. 12 transistors plus rack of auxiliary
equipment. Uses principle of my Fig. 4. They use the term 'bottomed transistors.’
Poor performance s+ 3 percent distortion.

QST: Aug. 1965, p. 21. 5 transistors, suitable for ham rigs only. Irequency
response and distortion probably poor.

Also see : Audio Magazine: Dec. 1964. Describes inexpensive LDR compressor.

More precise details on performance of MAVCAT ought to be available when I get
the opportunity to apply ruler, oscillator, and CRO. Qualitative performance reports
have been very favourable, from use of the system in a hifi recording studio and even
for ham rigs. 'Compression for the Experimenter' will be available for nexs month's
EEB ((probably Bl Y

By the way, referenze p. 10, MAVCAT is the only amplifier in the world which can
claim low Disgortion. A comprehensive discussion on 'Disgortion, its causes and
correcgion' will undoubtedly appear in a forthcoming vclume of the EEB, ((yeah? well
I'd like to see this 'limitless' compression, also ref. P. 10 -- Ed.))(((With two extra
stages, and elimination of the meter, it could become ' MABCAT' ))).

I might add that R. Maddever's criticism of the 'casual Australian Bxperimenter!

N e ———————




EQUIPMENT EXCHANGE BULLETTIN P.5

Oct. 1965

High Disgortion (cuuui nled ),

is true, especially of me ! But 14 lesaming, MAVCAT does usc four similar shages

because of (1) simplicity, (2) all transistuze ¢xcepl TR4 are operating at approximately
the same signal level anyway, and (3) it works.

i B S S S S N

A PRACTICAL, TRANSISTORISED IGNITION SYSTEM. T, _. by G. van Leuven (VKs)

Practical transistorised ignttion sysiems boonme vopular in this country when
an Australian technical magazine printed a 'How to do it description of them.
However, the transistorised ignition still does not have the popularity here that it
deserves., One reason may be lack of knowledge about it by the aubowei g tiode, And
one reason is undoubtedly cost, though it is possible to build such g System for about
A$30, being comparable in price and performance with American units. A thipq reason
might be poor construction and improper fitting to cars by the home constructor,
I have been driving on transistorised ignition since 1960, and am quite certain Lhat
some system using transistors or SCR's of some type will have to become stamdard in
all automobiles in the near future. I am trying to help this popularity along.

Fundamentals.,

Let us start from the beginning. The present day ignition system is shown in
Fig. 1. It was designed by Kettering some

40 years ago. It is the only major part in Ignition
our modern car that has never been altered. = HT
It works on the principle that when the P g ahan,
breaker points close, current flows through
the coil. The magnetic field builts up. . j//ﬂ s
Then the breaker points open, and the mag- § —0/ —

netic field collapses. By induction, the Start
secondary winding produces approximately

10,000 to 20,000 volts. - T
Advantege. It works. qu COIL

Breaker
roints
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Disadvantage. Loss of top performance at
high speed, and the breaker points wear. r
In present day cars, the points are pitted T
at 5,000 to 10,000 miles, when points carry Fig., 1
about 4 Amps-- the absolute maximum. The
voltage kick-back of several hundred volts which occurs when points open, cause them to
pit, in spite of the bypass condenser. Because of the high primary inductance and the
short time that the breaker Hoints touch at high R.P.M., the primary current of the
coil cannot build up to its full value, resulting in plug fouling and high speed minring.
Additional disadvantages are the possible failure of the bypass condenser, and the fact
that the fibre breaker-points bearing wears rapidly because of metal splattersd on the
distributor cam by the violent arcing of the contacts, All of these things are
avoided by the use of a transistorised ignition sy stem.

A Transistor Ignition Circuit is shown in Fig. 2. It works on this principle : the
bresker points trigger the transistor which in turn does the switching of the coil.
Because the transistor is capable of switching some ten amperes, we can now modify

the coil to take advantage of this. The transistor coil has a turms ratio higher than
normal. In this case it is 300:1 (normal coil 100:1), and systems have been designed
for ratios as high as 50031. The higher ratio produces a higher secondary voltage, and

e — e —
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Iransistorised Ienition (econtinued).

because it has fewer primary windings it can absorb current faster. But, protection
is needed for the transistor, to prevent puncture of the PN junction by the strong
'inductive kick' that results when the coil's magnetic field collapses. The protection
is afforded by the Zener Diode, Z, which turns the transistor 'on' for a brief moment
at the peak of the inductive kick, thereby damping it out. This allcws a small Zener
to do the job of a much larger one placed in the collector circuit (as found in some
older designs). An 80V Zensr is used when the transistor voltage breakdown (BV
rating is 100 volts; a 60 volt Zener is used for a transistor having an 80 voli:
rating. The safety margin of 20 volts in either case allows for effects due to
heating, variation in semiconductor ratings, etc.

R, 1limits the maximum base current when the 'points' are closed. If base
current were increased beyond the point at which the collector became 'saturated,'
collector current would not increase, but base current would, to a possibly des-
tructive level. This could dopend upon difference botireen characteristics of
transistors, and upon temperature of operation.

The 15 ampere diode, D, protects the unit against faulty installation. But, even
as important, it guarantees transistor cut-off even at relatively high temperatures.

A small current flows continuously through the diode D, and resistor Ry, ensuring a
voltage drop of approximately 0.5 volt across the diode, causing its anode to become
positive with respect to the cathode. The cathode is connscted to the emitter and the
anode through R, to the base of the transistor. The base is thus positive with respect
to the emitter at the moment the points open. This is a reliable way of ensuring
transistor cut-off. WVithout the diode this action might be faulty at high temperatures.

CES)

R, (470 ohms)
AN

/
LGy | $00pt | HT
Ry Dy l :ﬁ
Tos Ballast | |
Battery + VN oS =B ; k
through k& ilJLv-.Ju"
switch R, p =
ANV . Tl
4 , 3 300:1
] 33 ohms t_R Z OIL,
(5O].LF siml= == 3
200V) “o L ohms
ol

To Breaker Points
(no condenser!)

Fig L] E‘-

A heat sink is necessary for the transistor, not only to prevent destructive
'thermal runaway', but also to prevent the transistor from conducting when hot, even
without base excitation.

Condenser C, protects the transistor from high frequency spikes, and &s extra
protection you might add condenser C, which would damp any pealie genera2ted in the
car's electrical system by generator, starter, horn, ete. ((If redio ncise is observed
8s a result of the more efficient switching action of the transistor system, it might
also be desirable to add a 0.5uF condenser in parallel with (, --Ed.))
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Transistorised Ignition (continued).

In the above circuit, the coil is wired in the earth side, the so-called cold coil
configuration. The ballast resistor is on the ignition switch side for reasons which
will be discussed latsr. This completes the preliminary description of a very useful
and reliable transistor ignition system. This circuit is used in one form or another
by several manufacturers all over the world. It is regarded as the best transistorised
ignition system, if you consider cost and performance. We often put far more money
than this into a car, with less to show for it in improved performance. Don't think,
however, that when you have installed a transistorised ignition, your car will go so
xell that you'll have to find ways to make it stop.*®

Well, then, what difference does it make? .Smoother idling, better acceleration,
and better pulling power at slow speeds ((and greatly improved petrol mileage on some
makes of cars --Ed.)). The improvement will depend on the type of car, and will
generally be greater for smaller ones.

In the next issue of the EEB I shall discuss installation and adjustments. Do not
attempt to construct the system until the entire series of articles has been completed !

T STOP PRESS! L. Osborne got

ANSWER TO PUZZLE on p. 17 of last month's giant issue. the solution~- maybe. See
discussion next month.
Although John Hill tells us he got a flood of replies to his advert, we got one

lonely reply out of several hundrszd readers. He says 'I would say that the different
base currents would b2 caused by a change in external base circuit resistance. I would
estimate the voltage across R in position 1 to be about 20V, and R would be adjusted to
give 6V (or slightly more) to the base of Q1. In position 2, R has to be brought up for
the same voltags, but the base circuit resistance is lower, therefore the current rises
to the 4mA stated.!

irong. It is true that the base circuit resistance is increased in position 2 of
the switch, for the reason stated above, but this would have no appreciable effect on
the base current, because R is readjusted to maintain 6V output. Since the output
voltage is the same, and since the outut resistance is the same, the output current must
be the same in the two different conditions. Since I, = BIh, the base currents must
be the same in the two different conditions, if B remains constant, since the load
resistance is reflected accurately to the Q; base circuit as an equivalent input re-
sistance of Riyp = BIBEHL, and therefore the Ibl ought only to depend on the voltage
developed at the tap of the pot, R.

No, the secret is the Tact that 3 does not remain constant. The 500uF input filter
condenser is the clue. It is insufficient to filer the output from the half wave
rectifier. This means that the collector voltage anplied to the two transistors fell
too far in each cycle. In position 1 this did not matter, because the base volitoge also
fell in the same proportion. DBut in sosition 2, the base voltage was maintained constant,
and at the point in the cycle wherc the collector voltage fell below the base voltage,
current flowed between base and collector, raher than between base and emitter as it
should. The extra base current was then flowing in the collector rather than emitter
circuit, and I. was unaffected. In this installation, however, 'R' revpresented a com-
plicated d.c. preamplifier whose performance was ruined by the unexpectedly large IbJ'

Increasing C to 3000uF cured the trouble. A similar behawiour had been obhserved
as in switch position No. 2 (when C = 500uF), simply by bypassing R at the tap by a4 =
suitably large condenser from base to common line, but if we had said that, you might
have guessed the answer right off So, the Editor gets a free one year subscription to
the EEB. Ugh. -

'"PNP' reads the same, forward or backwards.

*0n ? That's exactly wnat hanened.ﬁhen I put one such gadget in our Volkswagen !
Something co do with 'preignition'. But now it does it without %he TI too. Oh wcll.--Ed.

. . e S
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HOVERTISITG

TAPE RECORDER QWNERS. Join an organisation designed just for you. The Australian Tape
Récording Society offers many attractive features to members, including a monthly maga-
zine entitled 'THE MICROPHONE.' A.T.R.S. plans to open and operate a 'Pre-Recorded Tape
Library' of commercial and home recordings to which members well be fully entitled. An
'Electronic Advisory Committee' will advise you on problems with your tape and HI FI
equipment, and A.T.R.S. can arrange the purckse, at discount prices, of selected brands
tape and tape recorders. Write to 'The Secretary, Australian Tape Recording Society,
Box 9, P.0. 4, Crow's Nest, N.S.W.' for full printed literature of the many services
offered by AustraliB's most progressive tape recording organisation.

[P6ldaslaandevaezselsaszs)

SYLTRON (SYLVANIA) 5 inch Service C.R.0. Type 405 and Voltage Calibrator Type 304, with
operating manuals. These first class American instruments have had lab. use only, and
are in mint condition. Calibrator recently checked by University physics laboratory.
£55 for the pair, plus freight. No offers. All spares standard and readily available
locally. Apply Factory Manager, A. and L, Adams Pty. Ltd., 14 Myrtle Street, Bayswater,
Victoria (Melbourne area phone 72-91803),
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ELECTRONIC SPEED CONTROLS FOR portable (ac/ﬂc} drills, saws, sanders, etc, up to 3 Amp
name plate rating. Coatrols speed from 0-50 percent of full speed, and closely main-
tains pre-set speed under varying load conditions. Suitable for counter-sinking wood
screws into timber without pilot holes. Ideal for sanding off paint, and will not clog
discs. #Allows reduced speed for portable drills, for longer life of large drill bits...
Attractively housed in hard plastic case with carrying handle. Guaranteed for 12 months.
&7.17.6. Post Free in Australia. ELECTRONIC SWITCHES, P.0O. Box 138, Balgowlah, N.S.W.

ASSOCTIAT.ON OF PUBLIC ADDRESS ENGINEERS. If you are interested in, or associated with
Public-Address in any way, write to APAE, Box 122, Oakleigh, Victoria for all details.

TRANSISTOR IGNITION KITS complete with coil and special ballast resistor with starting
tap, and diode. Full instructions. 12 volt negative earth £15.0.0 post free.
Literature free on request. Other models available. Unsurpassed for performance at this
low price. MODERN ELECTRONIC EQUIPMENT CO. P.O. BCX 407, NARACOORTE, S.A.

METERS. 0-15 volt meter with coloured dial for Automotive use,

0-15 Amp meter with coloured dial for Transistor Ignition.

20-0-30 Amp meter (centre zero).
Others available. All meters 1-3/4 inch square clear plastic face. Priced at 48/-,
post free, from MODERN ELECTRONIC EQUIPMENT CO. P.O. Box 407, NARACOORTE, S.A.

SELL = Three Pye Reporter taxi radiophones with valves, vibrators etec, two 12V and one
6V untested. Should be worth £12 each, first offer takes. Full data and conversion
data supplied if all three sets taken by one buyer.

New 12V Transceiver, xtal locked type TR1196A with &1l valves and plugs and
operating circuit. In transport case complete, only £10. Operates on frequencies
| approximately 3 to 8 mc/é.

Two U.S. Army BC-611B Walkie-talkies, excellent order, any offer takes.

One latest model Travel-aire Cooler-heater-air conditioner. NEW and perfect at
under half price. £20 will secure. Size 15 in x 13 in x 14 in with adjustable louvres,
multi heat and cool switch ete. 240V AC operation.

Surplus valives at 4/- each (minimum order 5 valves, assorted ok). Types $ - 1A5G,
1A7GT, 1CsGT, 1C7G, 1D5GT, 1D8GT, 1FSG, 1H5GT, 1J6G, 1X7G, 1L5G, 1NSGT, 1M5GT, 1PSGT,

R




— iﬁ“l ﬁﬂ“di transistors are now available on the Australian market for good prices.
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ADVERTISING (continued).

1Q5G, KL4, 6C6, 42, 43, EBC33, EF39, EFS0, VRS6 (EF36), VRS03 (KT33C). Limited quanti-
ties only, all OK, S.A.E. for reply.
One only, high voltage flash tube (Mullard LSD3) absolutely new, also Ducon oil
condenser 27UF 2700V to suit in perfect order. Cost £16 the pair but best offer takes.
Add freight all items. M. J. O'Brien, Edgar Road, San Remo, Vic. Phone 107,

FOR SALE. Halicrafters 12 volt power supply. Vik rator supply 200V at 50mA continuous,
genemotor 400V at 200mA with PTT terminal end relay to switch 200V from receive to Tx.
Original genemotor replaced by Command unit, reconnected for 12 volts. £5 or offer.
Jon Kitchin, 52 Railway Pde, Midland, W.A.

AUSTRALIAN ELECTRONICS (formerly 'Electronics Associates'), 76 View Street, Hobart,
Tasmania, where it is now gently snowing, while Sydney basks in heat.... Ve had a sug-
gestion for an improved name : 'Apple Isle Electroniec Services' (AIES). Hmmm, how about
'Society for the Promulgation of Incomparable Transistorised Electronics?' (EPITE).
Add 3 50V/20A for 15/6 (a few), Zeners 26B for 8/6, 3N35 NPN silicon VHF tetrode transis-
tor, very versatile for various things (an article on this next month in the EEB). 6/-
Hera : 2N174, to our surprise. The first small lot arrived, and we look forward to the
remainder in a month or so. It was really very easy. It required only several letters
to the reluctant supplier (after he had our money), a telegram, and two phone calls from
Representatives in different parts of the U.S5.A., Nothing to it.
2N280 is definitely reported to be on its way from a more reputable supplier. In
a few weeks or so. 34/6 for the 2N174, 12/— for the 2N250.
Also coming: 2N1100 PNP Ge VHP LF HT transistors (150!, 154, 100V) from a reliable
supplier, but to sell for the shocking price of 4?/S each., Sorry. But when used with
the suitable Zener (80-s0V) they will allow appreciably more output from transistorised
ignition systems. Ve ordered these when we despaired of getting the 2N174's.
LAST MINUTE NEWS-- 2111100 has arrived. BVees=100V, lovely. Alsn 2N1100B, BVces=110V,for
49/L, while they last... (We erased a minor announcement, to tell you about this)
Still available : Pseudo Tunnel Diodes, variow types, as per the recent articles in EEB.
10;— each. We apologise for having sounded vague to enquirers about these, but you can
see how much information was packed.into those articles. We are not getting rich off
of these; they vepresent a lot of work and time, but we are making them available to
people who like to experiment with interesting things. Pls see the articles in question.
3M58 SCS's, ideal for high sensitivity triggering of SCR's and a host
of other functions. Technical Characteristics plus applications notes supplied. 31/%.
100uA movement photographic exposure meters, easily convertible, for
ED/E. No more 60pA movements, sorry... Many thanks to those of you who have converted
them yourselves, and have not requested us for same. We lead three lives in one, and
time is & terrible problem... Maybe we'll keep up the stock of these meters, maybe not.
They are a lot of trouble, the yield is wretched (anyone interested in a few with
wobbly movements, and who-knows-what-else? Name a price), and they are hard to pack.
In addition we have our eye on those marvelous 350mA (2.5mA movement) thermocouple
meters (no conversion, just ordinary lovely meters), as soon as we find an extra £100...
One of these months we shall be running out of the 50?/b.?5ﬂ diodes
(still 16 for £1) and 100V/0.754 (13/£1), and when they are gone, there will definitely
be no more LT diodes. A great bother.
Modify ¢ 100V/0.25A silicon signal diodes (similer 0A200 series) to 2/-, and limit of
twenty per customer. It's not fair for a few individuals to buy up the lot, and tlere
will be no more of these either, vhen they are gone, Commercial equivalents cost much
more... 200V/0.75A are 2/6ea, 10 for £ . 300V/0.754 3/-, 8 for £1. (that 6 was misprint
DELETE : T8G, T8S, T9G, T9S, T10, Tll. We are not going to handle any more indigwidual
small transistors, and want to keep the remainder for our own use. But please note that
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AUSTRALIAN ELECTRONICS (continugd).

Delete. lzﬂﬁﬁ/b.?ﬁﬁ and 50?/5ﬁ diodes. DNo more IODF/Eﬂ reverse polarity, but some normal
polarity left. This will protably also become a discontinued line soon. Delete Zen. 7.5C.
Note. Did anyone see our note sbout the lkc/s (bandpass) mechanical filters? We got one
lonely reply to that. Incredible, 4l1l right, if ws don't get them, you go ahead and
continue to pay £17 for similar items having 455kc/é centre frequency. Bah. What has
happened to the Australian Experimenter, huh? A converter costs a whole lot less than £12.

==We receive so many letters on extracurricular subjects that we are strongly tempt=d to
publish the best ones here. We shall, however, resist that temptation, because we must
not turn this into a Club... Look, we can afford to be virtuous, concerned about our cus-

tomers, and to offer the lowest possible prices, bescause we are not trying to get rich

ut of this. Ve can take time to be concerned, although even that commodity is becoming
gcarce therefore we are cutting back on adver{isingg, but if we had tec run this enter-

prise on the reasonable and efficient basis that would be required of a proper business,

we should have to become a lot more hardboiled, and to get the maximum possible vclue out
of a £. This is not to disparage the practice of nominal business enterprise, tut to say
that a serious consideration of business activity aarries with it some heavy respensibili-

ties.... (to be continuedl).

SENDER —-—

The Equipment Exchange Bulletin
P.0. Box 177
Sandy Bay, Tasmania

Australia Rodney Reynolds//42

St. Georges Rectory
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Editorial.

e have had several reports from subscribers that they did not receiwve the
July or fug/Sept. issues of the EEB. One of us who worked in a Post Cffice at one
time, says that printed matter is not always given the same consideration az First

Class Ilail. It seems, so to
no help for it, because the
you to be certain to let us

speak, that one gets what one pays for. Vell, there is
bulk post rates are most reasonable. Therefore, we ask
know if you don't receive a given issue, say, by the

micdle of the month, or so. Well-- the third week of the month, maybe! Shocking.

In the same vein, it seems that our readers are catching up to us. Thile ve were
cranking out the October issue, some mail arrived asking thot the Advert. be placed

with the October issue.Ummm, e may be late, but please don't depend on it.

This month's tardiness was caused by complications arising from tetrode tr. research.
Toward the end of the yeoar, ?ie,next month) we shall make some nice folders,

and gather complete sets of back issums into "Vol.I." of the ELB. Since nearly every
one who requests back issues wants all of them, this should make the back issue
situction more simple. After December, back issues for Veol.I. will be availoble only
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Bditorial ( continued)
as & complete sct, so if you are missing any, now iz the time to requesti thaem. 1IF
you have requested zny oud have not reccived thom, let us kmow that too,; nlease.

e have had a requect to indicate pricecs of items listed in ovr Bibliograpaies.
I'e wont do this, because many of the items arc available from sources abrond, axd
becouse prices in Auvstraliza can not only be higher,; but can vary from one source 1o
anotlier. 1/ith 2ll due respect for the domestic book frade, tre suggest thot you can
save some money by sending dirccetly oversecs for litercture publisied there. It is
not difficult. lioney for prinied matercil can be obtoinced simply by going to 2 bonk
and asliing for & draft in Dollors, Sterling, or wvhatever. You then write to the dist-
ributor or publisher, enclosing the cheque, and recuesting the puslication. idd akout
100 to the price, for postoge. This is & reasoncbly accurate estimate; since large
books which weigh more will ordinarily be more expensive. You will tlll of ten scve
over the domestic price, and there will be no customs duty charged. Then ordering,
it is not ¢ bad idea to mention in your letier thot there cre no Customs formilities
about which to worry, and the publicaoticn can be posted in the ucual nonner., Sut if
you aro hondwriting, urite legibly! Some of the addresses we receive are gshocliing,
even though we have uslked specificolly for legibility.

One poscible excentica to overseas book nrocurcnent moy onpnly to publications
by the 1hr5ﬁ volve and scmi--conductor munufoeciuvrers. Thece cza often be obtoined
from the iustralicn Representoatives ot o not-wiwrecasounable ﬁrice, no+ to nention
the I=: ct that an enguiry to the parent compony noy be met by o reuest for you to
refer back to the loczl Represeuntative. “wrburton Prhnﬂl hondles Ivtrrnvt10“”1
Rectifier Corp; .ustrolicn General Blectric for Genorcl lcetric; Connon ZSlectric
for HNotorola Corpj; zud ¢f course Iimllerd, Piilins, Anodeon, oad ALV for their
products. ( ilave we loft anyone out?) .lven so, reforence to London bool: sellers may
be profitable for zome items.

The article ou Ipeech Comprestion will be postponed until the January issue, so
that e con wvregsent it with 2 mininmunm of interrupition to 1 :¢ text. ST .

+ + 4+ + +_ 4+ 4+ o+ + o+
Does anyone know the wheraabouts of K.C.Jewery, formerly of Woomera,3.A.7 TJe'd

hate to think »f his m1531n$ 1ny+of+cu¥ fiscinailng 1$su$s.

A PRACTICAL TR/NSISTORISED IGIITION SYSTHM. Fart II - by G.van Leuven.

In part I. there was described a simple and practical Transistorised Ignition
eystem, which would be worthwhile, effective and economical., It can be built by the
home experimenter who has had a little experience, or similar systems can be
obtained commercially, Commercial systems do not cost appreciably more than the cost
of the parts, and they are provided with well engineered 1nstruct10ns which place
less strain on the experience of the constructor,

lodifications (?)

Could we make it cheaper or better? Uith regard to the first query, an effort
To economise on this already simple circuit could only result in sacrificing safety
precautions (just think of your wife vhen she gets stuck on the road with an un-
conventional ignition system you have built, and which is a mystery to garage
mechanics!). The bias dinde could be Dmluted but operation might be unreliable
at higher summer. temperatures..

Could we make it better? Oh yes, but then tke "dollar-to-performance"™ ratio
would be degraded.Tc male the transistorised ignition appreciably better would cost
money, and not merely a few dollars. The amount of improvement that you would notice
would not be comparable to the amount of money you would invest, even to the $50 or
$60 level, at least as it applies to the family car. For car races, many things
could be done, but that is another story, and ignition system is only part of it.
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Transistor Ignition (continued)
Installation do's and don'ts,

Although it is generally understood that a transistor ignition makes car starting
easy, the fact is; that supplied in its usual form, a transistor ignition is a poor
starter and some cars won't even start with it, unless special precautions are taken.

Ign. Ballast Transistor unit.

!
]
|
otart. I ~ ey
+ P T i =
— Battery. ' g
oo 8% Breaker {
_{ - N points.
- : Coil.
Proceedure. ' - Fig, 3

The ballast resistor is adjusted to get a primary coil current of some 10Amps,
(12Volt system).During cranking, the battery voltage will drop to 10 Volts, or less,
thus reducing the coil currert below 10 Amps.Just when you want a good spark, it is
not available Therefore we have put the ballast resistor in the switch cirduit.

An additional tap is now fitied to the ballast resistor and adjusted to 104imps coil
current, vith the battery at 12 volt. This tap is then connected to the starting
switoh. (fig.3) The taps on the ballast resistor can easily be adjusted on the work-
bench.Wire up transistor ignition and ccil as in fig.3. Place an Amp-meter between
the transistor unit and the coil. (point A in fig. 3. ) Connect 1lst. tap on ballast
resistor to positive of 12volt battery Connect breaker point wire to negative and
adjust ist tap to make amp-meter read 9 -10 imp. low disconnect 12volt from Ffirst
tap end conunect 10volt to 2nd tap and adjust it to 9 =10 Amp, (these measurements and
adjustments should be made very quickly).Cars having automatic choke ( eg.Valiants)
must have this special starting tap, as they must start at once If they don't

svart immediately, the carburettor will be flooded. This starting tap can be connect-
ed to the special starting switch supplied on most modern cars, But if you do not
want to upset the normal wiring in the car, you could connect it to the starter
solenoid, as this is only operating during cranking. To determine how much the
battery voltage will drop, it would be a good idea to connect a voltmeter to your
car's electrical system, and watch it for a few days.* '

Starting Relay. I have always favoured short and positive connections. The car's
ignition switch is made to carry 4 or 5 amps, T.I. draws 7-10 amps through the
switch.Although this can be done successfully, a better method would be to use

a relay to connect the T.I. straight to the battery. Fig.4 shows a complete install-
ation circuit for transistor ignition using the special starting tap on the ballast
resistor and starting relay. It also shows where '"quick connect" plugs can be used
for quick change-over to normal ignition.

Please note that some cars having a generator "tell-tale" light, might cause

++++++¢4¥?++++++++++++++++++++++++++++++++++++++++++¥¢¢?¥¢¢4++++¥¢+f++¥¢¢4$4¥*__—
* Since the time of writing, "Electronics Australia' has published an article on
the use of Voltmeters in the Automotive field.A voltmeter can be a real asset in
your car, for the battery voltage will vary over a wide range under different
conditions, and the instrumeut will reveal these variations at a glance .The ampmeter
is also a handy instrument,for reading your primary current, (fig.3), checking the
state of ignition system, and inmdicating when your points are closed, when stationary.

D E,——,——
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Transistor Ignition (continued)
trouble when a starting relay is used. The ignition switch is by-passed and the
relay coil might stay energized by the "tell-tale" light even when the ignition is
turned off.This will become evident as soon as you turn off your ignition, after
installing the relay. In fact it will not switch off, and your "tell-tale'" light will
remain alight.The trouble is easily rectified. Disconnect,(or break) the lead from
generator indicator light to voltage regulator.Insert a 0,5A/400V silicon diode
between the globe and the voltage regulator,(cathode towards regulator).If a flange-
less diode is used it can be fitted in- Original To Starter
side a plastic fuse holder for protect- s ballast res. . Solenoid
ion and neatness, &
Positive connections. llany a T.I.
system fails to operate successfully
because of poor connections.Give it
a chance and make sure that all conn-
ections carrying 10Amps are good!Nut
and bolt is best,although there are
some good'quick connect" plugs about. : *
Eowever they are subject to corrosion ~ —— ' e
due to heat, dampness, dirt and vibration, 43
causing poor electirical connections.
All connections in T.I. carry lOAmps
except the breaker point wiring and
the energiser wire to the starting .
relay.If an amp meter with a removable |- wii jlii > bo. oLl
shunt is fitted to the car the shunt
can be removed from the meter unit and Bgi%ééiv o
fitted separately near the T.I. unit, : T

|

old coil. =

while two wires will go through the fire BeRLeten
wall to the meter unit on your dash.It

: 5 . b S Breal
might cause a reading erior of 3 —% amp. POINt i
on the meter, but this could be corrected A : (/5;7“\!*}hgﬂﬁigtor
by the zero adjuster. A word of warning! < & d 1 : 'S unit.
ever use an automotive amp-meter for 'E?e/ <¥\’ ! r} /J;(See Part I,
adjusting your ballast resistor, as 1 \ \>ﬁ_ | October LB,
the readings are not accurate enough. = for details
General considerations.The diode in the of this unit)
"tell-tale" light circuit can be replaced A,
with a 12Amp/I00V diode, in the ballast
resistor circuit, from the starter
solenoid. (cf D in fig.4.) One thing -
should be remembered.T.I. will not cure [ i
a sick car. Before installing it be
sure that your car performs normally.Since

SN SN
NS
N

Visd| <=—Transistor coil.

T.I. produces higher voltages, high tension i Y
wires, distributor cap,etc., should be Pig. 4 o 7 -
clean and in good order. It has been Ifound tihe 2 L R PLUgS.

that after installing T.I. sparks between plug top and motor block were caused by
dirty and greasy plug bases.Finally, T.I. can be fitted under the bonnet, in the
engine compartment, provided it is NOT fitted on or above the engine block, or on

the firewall facing the exhaust manifold.
When relay is used, original ballast wiring does not have to be disconnected.

To go back to standard ignition, only three wires have to be changed;(l) disconnect
"a" from old coil;(2) Disconnect distributor wire '"b" from transistor unit "by"
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Transistor Ignition (continued)

ana plug wire "b" onto terminal '"bo" on old coil. (3) Take high tension wire out
of transistor coil and plug it into old coil,
(To be concluded)

—
—

Puzzle. (Addendum)

In reference to the Puzzle presented two issues ago, last month just as we went

to Press, we got a cryptic note from L.0Osborn of Victoria who saith:
"Ripple from the rect?"
This was probably correct, as per our discussion in last month's issue (P.T),

but it is so cryptic, that we are awarding him a 6-months subscription, to give him

the ben fit of the doubt. e trust that he will enjoy the extra bonus; he is a new

subscriber, and we look foward %o receiving several dozen articles from him,

The puzzle presented in September is important and basic, because it illustrates

that a PNP transistor is truly as symmetrical, as a first approximation, as those
letters imply: an electrical donor sandwiched between two electron acceptor sub-
stances., The collector is simply arranged so that it can dissipate more heat than
the emitter, and normally the collector-base junction is back biased, while the
base-emitter junction is foward-biased. But it should not be overlooked that when
the collector of a PWP transistor goes positive with respect to its base, the c=b
junction becomes foward biased, and an appreciable current will then flow through
that junction. You might take a more exact electrical symbol for a PHP transistor

as the following:(figl) If, in fact, we had been makiag the decisions, . Co

that is what it would have been, with perhaps the collector line f;L’

being somewhat heavier than the emitter one, OT double, as shown. b Lé})
In the same vein, the only reason why reversed polarity can be fig,l. N

death to transistor circuits, is the fact that when polarity is Tt €.

reversed, the base bias resistors get turned about, and the base simply becomes

biased Tor excessive current through the now-collector (formerly emitter) junction,

Quite paradoxically, this applies only 1o transistors stabilised for temperature
effects bY a base bleeder network. Transistor amplifiers will not be harmed by
polarity reversal if initially they received their base bias through a series
resistor —-— orly if the normally emitter-base junction can stand the back bias
potential.Try it for yourself, if you don't believe us! Using the above suggested
configuration for a PNP transistor, the situation becomes:s=

Large 1

)
Large <
R. R. p r ol -
‘GEiI’ r 5
- -~ —
Small ’ f [
R. Small Large R.
g l too large.
POOF 1- 0,1,
T I i o o S
TETRODE TRANSISTORS, Etc. by R.L.Gunther.

Although John Hill made a wry joke in the September ELB about "pentabase"
transistors, there are definitely duobase transistors (and more! ), and they are
interesting devices. Perhaps there may even be some use for them.in Speech Comp-
ressor Circuits when it is inconvenient to provide the extra amplification needed
for diode-control of gain, and where high fidelity is not most important. (Eg Radio
amateur modulators.) ' '

R R R R R ...
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Tetrode Transistors, (continued) s
Vit Ve A.
Voo bb B.
Tth + ]lllf e
| | |2
..—--nh-—i-J—l———‘ ; + c.
”—\'_f.‘"_’” o = !
4 S -
i -
Ao
L : :
5 - 50 1do
Fig.1l. Flg..2. | Lty (uh) —>
Characteristics. Transistor. Rpn.
The tetrode transistor is distinguished by an extra A, 29K
base connection on the side opposite the usual base B. 2TK
connection,The normal signal base is "by" and the extra C. 14K
base is "bo".(See Fig.l) The normal junctions are biased Fig.3.

in the usual manner for NEN (fig.2), but an extra d.c.

bias voltage(?bb} is applied between the two bases. The part of the emitter junction
near "bo" is biased in the reverse direction, and does not emit electrons into the
P layer.The only part of the emitter junction which is forward biased is the part
near the "by" connection. Therefore '"normal" base control action occ urs only in a
small area of the b-e junction. Application of the transverse base current (Ibg)
sweeps carriers from th: emitter toward "b1l", giving smaller "sideways'" base
resistance and smaller collector junction capacity. This results in a smaller out-
put time constant, giving better high frequency performance. The "swept" emitter
carriers, however, appear as increased"Iy,", and therefore current gain is reduced.
As we shall see, tkis can be put to good uUse.

The tetrode transistor is made from grown-diffused and melt-back processes,
and can handle a relatively large amount of power compared to the VHF transistors
which preceeded it, since selective etching is not necessary for the tetrode. A
more recent development is the mesa or epitaxial planar transistor (eg. by Fairchild
etc.) which is the logical successor to the tetrode, and which handles appreciable
power. more simply, with higher gain, and much more inexpensively. (New tetrode
transistors still cost £15). The tetrode has, however, some unique advantages,
owing to the flexibility of circuit control offered by the extra base, and is by no
means obsolete for these conditions,

In general, the decrease in current gain at high emitter current levels is less
for NPN than PNP transistors(because electrons are more mobile than holes). The
tetrode is NPNW, and can also handle still higher currents, if "bp" is made positive
with respect to "by", because it reduces the "by" transverse voltage drop.The type
W35 ( currently most readily available in Australia) is only rated for a maximum
current of 20mA., because it was designed principally for low power VHI' uses,
but the constant gain characteristic is valuable within its ratings.

T have measured® the electrical characteristics of a few Type 3W35 transistors,
and the results are depicted in Figs.3-6. From fig.3 you can see that the resistance
between the bases is of the order of I0-3CK, and this alone could be useful.Fig.4
ehows that application of transverse base bias has the effect of shifting the entire
Ic/ihl characteristic, and reducing its slope (therefore current gain).Fig.5
i1lustrates the control characteristic of the second base, and its good linearity
over a wide range suggests that ‘beould be used to inject a signal independently

¥Thanks to Tony Ohsberg for measuring characteristics of Transistor 'D'.
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Tetrode Transistor (continued) I,(ma)
of "b] " as a mixer, The gain of 'bo' 1s only
a little less(eg.70%) than that of 'by'; the _
input impedence of 'by' is the 1K typircal 1.0 | (transistor A)
of common emitter, while that of 'bo' is an
order of magnitude higher. This can also have
useful applications.

0.5 4
The reduction of gain with transverse

current (fig.6) varies considerably from
one transistor to the next, and it is ad- .
visable to make this calibration for your- : ' ' :
self, before designing circuits, using the 10 = 50 +Ib%0“ﬂ
transistor. This is accomplished most easily Fig.4. ik
by connecting a battery, and microammeter and potentiometer between the two bases,
and then measuring 'by' gain in the conventional manner, while keeping Iy constant.
According to the electronic litergture other types of tetrodes show even greater
control of gain by 'bp', but these were not immediately available,Other types are
3N29,2N24, and type 700. Applications to Volume Compression or AGC suggest themselves.
Although these functions can be accomplished by diodes
3- (transistor A) or triodes, the use of tetrodes could have the advanta ge

\ = of compactness and high efficiency.In the case of AGC

for receivers or modulators, distortion of strong sig-

B nals will be less for a tetrode control stage than for
a conventional triode transistor, because the gain can
be controlled at levels of I; where the Ic/Ibl charact-
(mA) : (o eristic is still linear. (ref.Fig.4)

|.

Amplifiers.
It would be impractical to present the many types
75 50pa of circuits for which tetrodes can be used, therefore
-1y, ; I shall merely present a few design principles, from
Fig.5 which you can select the application most favourable for
your needs, Fig,7 shows in one figure the various ways in which the tetrode circuit
can be employed as amplifier or oscillator. With the exception of the 'bp' circuit,
it also happens to be the general scheme Gain (B)
describing operation of ordinary triode Transistor igquction
transistors, and is a good review of basic

100.

transistor circuit configuration.The two A 12 db
principal variables are circuit impedences B 17
and bias conditions,The circuit impedences g c 15
depend on the nature of source and load, (hp) D 20
and on whether voltage or power gain is fe

more important. Bias conditions allow the

junctions to conduct in the appropriate 504
directions, with minimum effect of temp-
erature variation, or of variation of
characteristics between different trans-
istors.

Bias conditicns.

Charts I and II illustrate typical
values of components for various config-
urations and supply voltage. Design is
for I, about 1,5mA,Vce about 0.5Vss,

*—_
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Tetrode Transistors (continued)

and -Ipp about 1OOpA. Ry and Ry form a
voltage divider, with a"bleed current
about 1lmA, putting half the supply volt-
age on bj. Since the basej-emitter volt-
age for the foward biased silicon junction
is only about 0.4V, nearly half of the
supply voltage appears across Rl.According
to Ohms law this defines the current
through Rj, and therefore collector current
is made quite independant of transistor
gain or temperature effect (on I, ,), as
long as the current through R3 is apprec-—
iably greater than the base currents,

Iy +Ipo. Rpo is chosen to pass I00 A
driven by the potential Vy.,-Vpb where Vpp
will be about 2V,.This general method for

cC =1+
designing biases for an amplifier is |||[
simple and convenient, and ensures stable _
operation, Additional complications could Flg:T.
arise from other dc conditions, eg., separate source of Ib, s but the above type

of reasoning and common sense will yield the correct 1esult. The only other fact to
know is the definitim of current gain (forCE ), where it is relevant, p,= Ic/TIpys
and analagous for f§,. The current gain is actually the slope of the I./I curve, but
this approximation is adeguate for ordinary purposes,

It is important to realise in Fig.7, that the Z values given refer to a.c. impgd—
ences,If they contain appreciable resistance, the lumped resistances associated with
them must be reduce% appropriately. For strictly resistive circuits,(eg.for R-C

7

coupled a.f. stages the input and output electrodes are unbypassed, of course, and
'Z' in F‘ign T is zero.

The values of bypass condensers will depend on the resistors they are bypassing,
ol Sl R et and in general the minimum value for a given
Ve R R, Ry R, condenser, C, will be:

1

L5V 15K 220K 22K 22K ¢ = 1.6/(fR)

22 8.2 120 12 12 where C is in pF, R is the resistance in ohms to

12 L.7 39 5.6 5.6 be bypassed, and f the lowest operating frequency

9 B3 27 .7 L.7 in Megacycles. If f is in cycles, C will be in

6 1.8 10 2T 2w Farads. For HF and VHF use, disc ceramic or
CHART I tubular condensers are best. For pulsed HF,

— e e e e e - S8lgnals, when common-emitter co 1Euraticn is

used, bypass C; and G, with O.1yF.

Since transistor collector current is relatively indepsndent of collector vol-
tage, a wide range of supply voltages can be used, as shown in Chart I, though
higher supply voltage will result in better d.c. stability, due to higher bias resis-
tances. In comparing Fig. 7 with Fig. 2, it can be seen that Vpp is derived from
R1, and consequently Ry 1s an integral part of the design as shown; and is neces-
sary in order to obtain Vyyn. Alternatively, however, Vypp can be supplied from an
external source such as d.c. rectified from r.f. fop AGC, or rectified from a.f. for
Speech Compression or fast-attack AVC, or d.c. from a potentiometer for remote con-

trol of gain. Note that at low supply voltages, Vyj becomes an appreciable

. - ol part
of VR, and must be included in the computation for R, .

R R T
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Tetrode Transistors, etc. (continued). (( And also continued next month))

Impedances and Interactions

This discussion applies to triode or tetrode circuits, and reviews a few basic apd
useful principles. The data of Chart II define the circuit of Fig. 7 for operation

— — — e o .
s m— . — s . —— = — e e i i o

Type of circuit Input Output 41 Ei El %L Feedback
Common Base. Z Zs 80 0 100K 0
: ' (350 0 1Meg 0)
Common Emitter Zy Zy 0 1K 30K o*
Common Base, —smitter Zy, Dy 0 6 g 30K 20K
Common Collector Zi 2y 1K 30K O high
' (10K 220K 0 0)
C-E Oscillator Z,+180° + Z, 0 0* 7, 0.1z
C-B, Oscillator Za + Zs 0 0* Zy = 0.03Z,
CHART II

T ———— " S ———— . i — ——— -.—-ﬁ-—.-.-.q..-.__-—-—-—-—-..._———-——_———-—-———-—-.—n———--—-‘

H-_-_———.-———-n__——a.n_——.-.__——_..._-_-_.——-.....—.——-.—.-._-._-_--—.-_--_—-——-_-_-—-———..—-_-——.-.-—_——a.——-_.-———_.u————.-_———--

=8 amplifier or oscillator. The impedance figures given are those for maximum power
gain, are nominal and approximate, and vary from one transistor to another. Equa-
tions deriving the exact relationships are complicated. It is, however, possible to
obtain approximate experimental data for impedance relationships by relatively crude
methods, for example by varying the voltage on the collector (with input electrodes
fed with constant voltage) and observing the collector current change; this gives the
minimum dynamic output resistance. I say 'minimum' output resistance, because there
is (unlike valve behaviour) a considerable interaction between input and output,
and cutput resistance will be higher when the input is open than when it is shorted.
(Note that these comments refer to signal conditions; in each case appropriate d.c.
bias conditions must be naintained). These variations are represented by the figures
glven in brackets in Chart II. To make the situation even more complicated, output
impedance depends on collector current; for Common-gmitter, Z, can be 200K at Ic =
O.2mh, 30K at imA, and 10K at 3mA. On the other hand, the innut resistance of the
Common rmitter circuit is not strongly affected by load, but can be i»creased by
introducing negative voltage feedback (eg., by reducing or eliminating Ci)' These
interactions are the glory and the bane of transistor circuit design, but surprisingl
it is possible to build useful cireuits in spite of this. Circuits can be made
relatively insensitive to interactions, through mismatching and by applying negative
feedback of various types. Mismatching rsduces rower gain somewhat, but reduces the
effect of input-output interactions, and increases bandwidth in .7, tuned amplifiers.
Capacitative negative feedback is ozl led 'neutralisation,' and has the dual advantage
of increasing stability (eg. reducing tendency to oscillate) and of reducing output-
input interaction; for purposes of easier stage alignment, it can therefore be de-
sirable to provide neutralisation of an i.fe or r.f. stage, even when it shows no
tendency toward oscillation instability. On the other hand, simple voltage or curren
derived negative feedback (simple 180° phase shift) improves amplifier stability by
reducing gain (though it does not exactly substitute for capacitative neutralisa-
tion), and has the additional advantages of reducing output—-input interaction, and
of improving the linearity of a transistorised amplifier. It must be remembered that
in general transistors are not as linear as are valves in their optimum operating
range, and where this matters it is desirable to reduce cperating range and/or to
apply negative feedback liberally.

Horal: problems of power transfer, interaction, and linearity can be attacked by

negative feedback and Eurposeful mismatching. This reguires more transistors for a
glven amplification , but transistors. are small and cheap, and who worries?

R
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ADVERTISING

TAPE RECORDIR O'IWERS. Join an organisation designed just for you.The Australian
tape Recording Society offers many attractive features to members, including a
monthly magazine entitled " The licrophone". A.T.R.S5. plans to open and operuie a
"Pre—-recorded Tape Library" of commercial and home recordings to which members will
be fully entitled., An "Electronic Advisory Committee'" will advise you oa problems
with your tape and HI FI equipment, and A.T.R.S. can arrange the purchase, at dis-
count prices, of selected brands of tape and tape recorders. irite t0"The Secretary,
Australian Tape Recording Society, Box 9, P.0.Crows Nest,N.S.W." For full printed
literature of the many services offered by Australia's most progressive tape
recording organisation. ' ‘

T e T S e o o o o
ASSOCTATICH OF PUBLIC ADDRESS THGINEDES. The only worldwide organisation gpecific-—
ally designed to assist those interested in Public Address, and all its allied
industries.Associate. iembershin is open to all interested in, or associated with
Mublic Address in any way, but whe do not wish to become Full members, Benifite:
Free monthly "Journal," Library service, free "Technical Bulletins," technical
enquiry service, free advertising, and many others.Anmmal Subscription £1-5-6.
Enquirers will receive full details of all membership sections, comulimentary
"Journal," Library list, apilication forms,etc. Virite to -A,P.a.L., onlEE,Gakle%%%,

B 1 e e e o S e i i e S o e o T o I e 0 o o o o o o .
THE AMATEUR RADIO MOBILE S0CIATY, Is an international organisation welcoming all
Radio Amateurs who qualify Tor membership. The ARMS "Hews" is published monthly, and
makes lively reading, ccveri:iz international news of interest to mobile amateurs, and
technical articles of high calibre. Inquiries should be directed to:- The Secretary,
ARIIS, 92 Collinwcod Gardens, Ilford,Issex,BEngland.

B T T o o L T L S O L o o 0 o
ELECTROUIC SPE™D COJTRCLS.FOR portable (ac/dc.) drills, saws, snaders, etc, up %o
3 Amp. nameplate rating. Controls speed from 0-50% of full speed, and closely main-
tains pre-set speed under varying locad ccnditions.Suitable for countersinking wood
secrews into timber without pilot holes. Ideal for sanding off paint, and will not
clog discs. Allows reduced speed for portable drills, for longer life of large bits.

ttractively housed in hard plastic case with carrying handle.Guaranteed for 12 months.
£7.17.6. Post free in fust. ELECTRONIC SUVITCHES,?.0. Box 138,Balgowlah, N.S.T.

o o o B B L e o R o
TRANSISTOR IGNITION KITS complete with coil andspecial ballast resistor with starting
tap,and diode. Full instructions.l2Volt negative earth £15.0.0 post free.Literature
free on request.Other models available.Unsvrpassed for performance at this low
price. HODZRIT LLIECTROUIIC EGUIPITWT.CO.P.C. BOX 407,HARACOORTE,S.A.

IBTERS. 0-15 Volt meter with coloured dial for Automotive use.

0-15 Amp meter with coloured dial for Transistor Ignition,

30-0-30 Amp meter (centre zZero)
Others available.fill meters 13 inch squere clear plastic face. Priced at 48/-,post
free, from MODERY LLLCTROWIC EQUIPMEIT CO. P.0. BOX 407, WARACOORTE, S.A.

+++++++++++++++ 4+ A e e e e e+

FOR SALE. A mountain of electronic equipment from the rich sunecks of Aimerican
experimenters. Read about it in the EQUIILIENT EXCHAIGE-HAL TRADER. And maybe they
want something you have. And of course Australia could usz the dollars! Send for your
free sample (of builetin — not doliars) now to Al Brand,WAYHBJ,41l5 E.Sycamore St.
Sycamore,I1linois,USA. (( Editors note:U.S. dollars can be obtained from your Bank))

SELLING a great pile of interesting and useful electronic equipment and valves.See
Cct.ZEB for details, or write, M.J.O'Brien,ldgar Rd.,San Remo,Vic,Phone 107.

R
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COMPUTER CIRCUIT BOARDS. 2/- per transistor. Post free.

These boards are integral disassemblies of proper digital computers. We haven't the
faintest idea why they have appeared on the surplus market (unless it be simple obsoles-
cence), but they are lovely anyhow.

Two shillings per transistor includes any resistors, condensers, diodes, or coils
and transformers on the boards. MNost of the transistors are NPN Germanium, 150mW, 100mA,
25-130V, B from 20 to 100. A small percentage is PNP Germanium, and a few are NPN Sili-
con. Coils and condensers, or
resistors are lpc or 5pc, as marked; most component values are clearly marked, and compon-

ents are of the miniature, LT type. Diodes are glass-encapsulated, transparent.

Please order the boards accoming to the total number of transistors involved. There
is no choice of the type of board supplied, but we shall endeavour to make a representa-
tive selection in each instance. Minimum orders ten transistors-worth of boards. Owing
to their weight, these items will have to be sent by Parcel Post, rather than by our usual
First Class rate, therefore you should expect some delay. Quantities available are
relatively limited.

One details: This item is the one exception to our Guarantee. It is obviously im-
practical for us to test the transistors or other components on these circuit boards. The
yield will certainly be high, if not 100 pc, but we cannot ascertain this in advance, and
you take your own chances. We believe that you will be satisfied.

The circuits are of the logic type, and most of them are the commonly blocked two-
input NOR Gate pair, having the general circuitry shown in Fig. 13

S  —"

:_ ' + B + ¢ o
4
O = = = G
k- 2 :

me.1 [ é- 1

Circuit boards having a lesser number of transistors lack one or another of these stages,
for different types of control. Once you know the general configuration, it is not dif-
ficult to ascertain the exact circuit by inspection.

Some of the ciruits accomplish common gating by the use of several diodes instead of
transistors; dicdes are also used for clamping. The diodes are of the miniature 200mA,
zﬁmc/h silicon signal type, 30-300PIV, or VHF germanium point contact. The former have a
broad strip of metal or large wire as internal anode contact; the latter have a very fine
wire for same. ©Some of the circuits are AND Gates, such as the common base type shown in
Fig. 2 (which could also be used as a stabilised three channel distributing amplifier),

o o A

-
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These boards can be used as-is, for computer or scaling functions by educational in-
stitutions, or by ambitious experimenters. Inspection of the circuits, however, also
shows that the boards could form an excellent basis for amplifier or oscillator circuits

of all kinds. There is room for small components to be mounted in holes on the board? or
components can be added on tag strips, ete. The result would be a neat and reliable in-

stallation. If, on the other hand, it is desired to strip the boards for componemnts, it
can be done by using conventional unsoldering techniques for circuit boards. It would be
wise to make a couple of suitably shaped unsoldering tools which can be attached to
soldering iron or torch. Apply heat intensively and briefly while pulling on the compon-
ent from the other side. Note that if the other components are removed first, the board
may be carefully sawed in pieces (using a blade with very fine teeth), with each transis-
tor surrounded by a piece of board. This solves the messy (and hasardous) problem of
unscoldering the transistors, and provides a piece of board forming convenient connections
to the (otherwise short) transistor leads, as well as a convenient mounting element,

Diodes can be tested for PIV by applying voltage to them in the reverse direction,
through a microammeter and large resistor, until the reverse current jumps up to about
10pA. The PIV can be measured directly acras the diode, using a Valve Voltmeter, or i can
be calculated from the voltage source and ohms law.

If you wish tc test the transistrs, and if you do not have a tester, simple measure-
ments can be made with ordinary instruments, but do NOT use an ordinary ohmmeter ! Break-
down voltage (Bvcho) can be determined simply by measuring the voltage across the col-
lector-base junction when 10-30u# is passed through it (Fig. 3). From elementary transis-

+n~—-f\/\/'~--i@}:-— +w  tor theory this will tell you the polarity of the
cl

R H;:\.b ®  ‘%ransistor: the voltage will be developed across
HT. (:i} ne) H,*— T collector-base for an NPN type when the collector is
(vARIBBLE) s " ‘ positive with respect to the base, and conversely for
i i | PNP. You can determine whether it is Germanium or

. Silicon type, by reversing the voltage applied to
Fig, 3 collector-base; apply 1mA of current (not more), and
again measure the voltage. Germanium types will measure about 0.2V, Silicrn about 0.4V.

Determination of frequency response is not simple, and it is best to assume that the
maximum frequency of operation of these transistors is sbout 1Dmc/ when used in conven-
tional common emitter circuits, or Hartley or Colpitts oscillators.@ Forward current gain
of the transistor is approximately the ratio of collector current to base current. Thus,
if you apply base current (through a large resistor) until collector current is 1mA, the
current gain is approximatelys

g £ 1200 (Note : This is actually hpg. The
Iy exact value for hg, is the slope.)

where I, is the base current, in microamperes. (1000pA = 1mA). If you don't have a
microammeter of required sensitivity, Iy, can be calculated, using ohms law, from the base
supply voltage and series base resistor, taking into account the 0.2V (for Germanium) or
0.4V (for Silicon) acras the base-emitter junction.... One important caution s do not
apply more than about 100uA to the base-emitter Junction, or the transistor may be damaged.
The protective resistor in series with the base can be caleculated with this in mind,

And remember that although transistor leads can stand some heat (after all, they were
soldered into the circuit board), it should be limited, particularly with short transistor
leads. Apply heat as briefly as possible, consistent with good connection, using a hot
soldering instrument.

Good luck !

aThe common-base configuration will give the best HF response, EO—IDOmc/E with these
transistors as amplifiers or oscillators. (fae)
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FOR SALE. Various pieces of new and secondhand public address equipment now no
longer required.Includes amplifiers, etc. Urite for free list to:- R.N.Bridges,
60 Beddoe Ave,, Clayton,Victoria.

FOR SALE. Halicrafters 12Volt power supply. Vibrator supply 200V at 50MA continuous,
genemotor 400V at 200mA with PTT terminal and relay to switch 200V from receive toTx.
Original geneometer replaced by Command unit, reconnected foz 12Volts.£5 or offer.
Jon Kitchin,52 Railway Pde,lMidland,lW.A.

"GEMSTONE JEWELLERY" Tumbled polished gemstones, necklaces, key-chains, braclets.
These are atiractively boxed and make ideal gifts. Available in Gold, Rhodium and
silver plated.Necklaces 10/- t020/-, key-chains 7/6 to 12/-, Bracelets from 10/-.
Available in the following stones:- Cornelian, Amethyst, Quartz dyed blue,Goldstone,
Rose glatz, Golden tiger-eye, Quatz dyed pink, Amazonite, Sodalite, Blue tiger-eye,
Petrified wood, Smoky quatz, Ruby cullet. A free sample stone, one of the above,
will be sent with each free price list.lrite:-R.M.GENS,P,0. BOX77 North Essendon,Vic.,

AUSTRALIAN ELECTROWICS. 76 View St.Hobart,Tasmania.Formerly "Electonics Associates",
Same retched service,but lots of nice components (cheap), unless someone else gets
them first.All material is guaranteed, tax paid, and post free. But be sure to allow
a 1.5 to 2-fold PIV safety factor, derate current rating 25% for condenser input
filter, and use transient suppressing condensers.

== ADD: 2W174X (70V),29/6. 2N174 -(80V),34/6. 21174B (90V),38/6. 271100 (100V),47/6.
2011008 (110V),51/-. Ve got a few C,D,and E, but guéss into whose Transistorised
Ignitions they are going! Well, if you are really avid, we might spare a 2§1100C for
57/6, but as Mr.van Leuven points out, you won't notice the difference in performance.
Ve also have some suitable Zener diodes for T.I.Please do not request "Kits" for
transistorised ignitions. Ve do not have the coils, resistors, etc. For that you
might try MEECO, advertising elsewhere on these pages, who sell the complete kits at
remarkably low prices,

Still available: 3N35,NFN silicon tetrode,l25mi,20mA, 150mc/s,.25-50V for 6/-,
51-75V for 7/6, 75-100V for 11/-, Note that if the second base is not used, these
are perfectly good NFN silicon triode trensistors, having gains 20-100, and f

about 30me/s.If the second base is used, it can have a wide variety of applications,
other than for increasing fregquency response ... 3N58 Silicon Controlled Switch,
like an SCR, but with an anode gate also available, and with a triggering current

of one microampere or so! Full details and literature.2l/6 each.Loverly... Pseudo
Tunnel diodes,10/~ each.See articles in recent LIBs, choose the characteristic that
interests you.... 1COufA movement photographic exposure meters. 30/6 each.

DELETE: 50?/D.T5ﬂj106?/0.?5ﬁ, 200V/5A. And please remember that stock of reverse
polapity items is much smaller than normals, and we may have to supply latter only.

This activity has been a real education for us, in regard to learning about
business responsibilities., It has shown us much about life which they don't tell in
the books For example, like everyone else we used to think that it was shocking
to realise that an item which cost $1 elsewhere cost £1 here. 1ell, we don't think
so any more. The costs of Customs, overhead, advertising, hired help, and merchandise
losses can be discouragingly heavy. Bear this in mind when you think that someocne is
making excess profit ...0Or consider the matter of delivery.It is shocking when you
order something, and hear nothing from the firm for several weeks. After all, it
should only take them a day to process it, and only another few days in transit.
Not so, not unless you are prepared to hire limitless help, and there are no pile-
ups. Unfortunately the situaiion can be complicated by the fact that some firms add
not caring to the nominal difficnlties. But, with the best intentions in the world,
delays can still occ ur. (To be continued....)
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Advegi;ﬁgmggjﬁh[continu&d)l

FOR SATE. Silicon Diodesn: 200V/0.75A3 10 for £1, 300V/0.754; 8 for £1, 400?/0-?5A;
6 for 23/-; 500V/0.75A; 6 for 27/-5 and of course the very popular 1600V/0.75A for
17/= or 2 for 30/-, and others up to 2100V. The 1600V dicde is just right for an

800V (RuS) transformer, when transient Suppression is used (eg. 0.01ul across the

primary)... AUSTRALIAN tLiCTRONICS, 76 View St., Hobart, Tasmania (nr. S. Pole).

SFLLs B28 Receiver, with manual and speaker, good condition, £35. Write to
V. Rochfort, 1 Hemingway Cres., Fairfield, N.S.W.

WANT®D): Handbook ar circuit and component list for P1O% or P38. Alsoc for
BC 624C and BC 639A. Write: F. Hicowe, Box 15, Sorrento, Victoria.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Editorial.
e have been doing this for one year now. Amazing, wot? How we'll stand it for
another year is another matter, but pcrhaps we shall if we continue to receive help.
Said help is beginning .to be really useful, and authors are beginning to contribute
articles nicely. lle even have a pleasent backlog of several months worth of articles.

As you can see, we have been experimenting with various types of Heading. The
Electronic Stencil one last month was very pretty, but requires more inking than is
readily supplied by our ancient machine. De patient, we'll find something nice,eventually.,

le have prepared a lovely folder into which we have affixed all of the issues
of Vol.I. of this publication. On the outside flat edge (like a book) of the folder
is printed the relevant information,; and the material will probably be "pearl boardV
Ve are proud of this item, though it cost us more than we expected. If you want
the complete Vol.I. in folder, it will cost $1.25 (12/6) as from Jan. 1, 1966. The
folder alone will te 45c (4{6), all post free. All orders received for either item
in January will be filled in February. Until January, separate issues of the EEB may
still be ordered on the same basis as before,; so order any back issues or missing
pages needad. 12/6 is an outrageous sum to pay for a thin volume of gquasi-technical

i.l...IIIIIIlIIIIIllllIIIlllI-I---------1______________________________




EQUIPMENT EXCHANGE BULLETIN. P.2. Dec. 165, ,

Editorial (continued).

dissertations, but if readers balk at least we'll be rid of the tedious task of
preparing Back Issues. Unfortunately, there is every indication that new subscribers
will remain undeterred, and will continue rather frantically to request " please

send every single Back Issue immediately." We are flattered, but overwhelmed.

The problem of authors is interesting, Presumably each author receives a one
year subscription for each article. The only trouble is that when a contributor
writes one thing he finds out how easy it is, and then follows that with more articles,
and more. I can just see us providing a series of Lifetime Subscriptions to a number
of people. This is contingent, however, on the lifetime of the Assistant Lditors.
If Editor No.l. perishes from overwork, all obligations are abrogated.,

The problem of misaddressed communications is less amusing. Several people have
been sending advertisment replies to the ELB; not to the advertisers. Owing to the
abBove mentioned confusion¥*, this has resulted in the loss of at least one order, and
we are confused and embarassed by it., PLEASE do not send advertisment replies to the
EEB. Just advertisments. Thank you,

By some incredible stroke of fortune, the Ed.No.l of this rag has acquired the
call VKTRG. You people will all please now goway, while he gets on the air. If you
want to contact him there, you'll probably have to do it on CWl, and he has a ghastly
fist.

Finally, as the festive season of Christmas draws near, the staff of EEB would
like to wish all its readers and friends a very Happy Christmas, and a satisfying
ew Year. — RLG

o o
A PRACTICAL TRANSISTORISED IGNITION SYSTEM,__Part ELT -= by G.van Leuven.

IMPORTANT NOTE! Please add two corrections to last mont's text: Under"Proceedure"
change text to, " an additional tap is now fitted tq the ballast resistor and
adjusted to 10Amp coil current, with the battery at 10Volts." And on P.4 under
"general considerations" change text to read," the diode D (12Amp/100V) in fig.4
is fitted because the Starter Motor will be by-passed by the ballast resistor. It
serves the same purpose as the diode in the "tell tale" light lead, but it does not
replace this diode." We apologise for any confusion these errors may have caused,

What is the next best system after the type already described? I should say it
would be a capacitative discharge ignition system. This converts the accumulator
battery voltage to some 300V by means of a transistorised inverter. It is then
rectified to d.c., to charge a condenser which is triggered by an SCR ( from the
breaker points), to discharge through the conventional ignition coil. From this the
coil sees 300V instead of the normal 12V, and the energy available is appreciably
increased.

The improvement by the condenser discharge system is derived principally from
the higher output voltage. This is a mixed blessing. An excessive voltage might
exceed the limits of the car's electriecal system, particularly when the electrical
wiring is not new, or is dirty. Can your distributor cap withstand the high voltage?
Is your high voltage wiring of the highest insulation capacity? It amounts to the
fact that the better your transistorised ignition is,; the better the condition your
car's electrical system must be. This is not & minor point, nor is it an attempt
to justify an inferior system. The electrical wiring and components of an ordinary
automobile are subjected to a harsh environment, and the wiring could only be

* But we didn't mention it. Only shows hHow confused we are,

.
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Transistor Ignition (continued)

maintained in excellent condition by a thorough and periodic overhaul which few

ovners are anxious to undertake. And if the system is not kept in the best condition,
excessive voltage could seek high conduction paths,; burning a channel in or on the
insulation. This would result in less of the HT energy getting to the plugs, than

if a more modest voltage were used, which ensured reliable operation of the

electrical distribution network.

It is important here to realise that the improvement to be gained from a
transistorised ignition system is only partly the result of higher voltage. The most
important aspect of it is the fact that a high voltage is available to the sparking
pPlugs at all engine speeds, and it is exactly at high speeds that the conventional
ignition becomes inadequate."High" engine speed does not necessarily mean high road
velocity, every time you shift gears, the engine attains a considerable speed.

The transistorised system does provide a somewhat higher voltage, and it also
provides a "hotter'" spark, and it does so at all speeds. The Capacitive Discharge
System has the principal advantage that a special coil is not needed, but it obtains
this benefit at the expense of increased complexity ( therefore cost!), and not
always noticably improved performance. It can, indeed, be worse, as outlined above.

Breaker Points.

Atter spending some $30.00 on T.I. it would be poor economy if your breaker
points were not in good condition. Chances are that nine times out of ten, your
points will be pitted. If, on inspection, this proves to be the case, install
new points. Keep them clean, free of finger marks and grease. If you are uncertain
of their cleanliness, wash them in Carbon Tetrachloride ( beware, it is poison!).
Good points should be highly polished, so avoid damaging them with feeler guages,
and make sure the feeler guages are also clean. The breaker point gap can be reduced
below normal setting, to about .005" - ,008",  Spark plug gap can be made bigger,

but if you are uncertain, the simplest thing to do is to follow the manufacturer's
recommendations for correct gap. *

Gunk.

For those who prefer to buy complete lkits or built systems, a word of warning.
Don't be fooled by a fancy name. If a T.I. is marketed under the trade name " Gunk",
you can be certain that it will be a failure, and not one would be sold, If on the

¥ Editor's Note Transistorised ignitions have been known to give one unique type

of trouble that should be knowm. LEven when perfectly clean points have been installed,
the current through the breaker points is so low that the dirt or grease that collects
on the points does not get burned out, as it does in the arc of the conventional
system. DIventually the contamination can build up a high resistance barrier that

can impair the proper functioning of the T.I. To prevent this happening, simply insert
a piece of paper with a hard finish (eg. Bond) between the closed Breaker Points

and pull it out. This can be done periodically, eg at 1000 miles, and might be useful
as a precaution. It is a small price to pay for a system with such high performance.
Incidentally, it is not unwise to clean out excess grease and oil from the distributor
system, in the vicinity of the points. The distributor cam surface need be greased
only very lightly; it should never be oiled .

Some systems work better with a larger than average Plug gap, some don't. You
can investigate this for yourself, comparing performance in all respects. The
reduction of Point Gap has been criticised on the basis of increased " bounce",
but again this does not necessarily apply to all systems, and where it is applicable,
a smaller gap at the Breaker Points is desirable,-~ assuming, of course, that the
"timing" of the distributor is adjusted to normal angle in every instance.
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Transistor Ignition (continued)

other hand, it is called "Blue Flash'", it would find a ready market, even by post.
It is therefore desirable to consider the quality and design of a system before
deciding on it. Perhaps this article may have assisted to provide the necessary
background for experimenters or automobile owners who want to build or buy such a
system.

B SRS S N O RS

CHANGE PLUS-GROUND TO MINUS-GROUND.

In the August 1965 issue of Radio-Electronics is a note on this subject which may
be of use to constructors of Transistor Ignitions. It relates that battery polarity
is only important for items such as electronic tachometers, radios, transistorised
voltage regulators, some types of fuel guages, and the dynamo.-- and unimportant for
lights, starter motor, windscreed wipers, and turn flashers., It turns out that it is
not too difficult to reverse polarity of critical items, and this can simplify
installation of transistorised ignitions on automobiles with positive—earth config-
uration. Thus:

1. Turn battery around and reconnect the cables, exchanging the cable clamps if
necessary. _

2. Reverse the leads on the ammeter, and for best results also reverse primary leads
on the spark coil. '"Most Positive-ground accescory radios have a switch or shorting
plug that converts them to negative-ground." Reverse leads on the fuel guage, for
safety, and on electronic tach, etc; some mounting insulation may be necessary,

3. Reverse polarity of the dynamo, according to the following instructions:

a. Locate the field terminal, (it is the smaller wire, no condenser connected).

b. Briefly short the positive battery terminal to the field terminal on the dynamo.

c. Start the motor. The ammeter should show a slight discharge at idle, and charge
at high rpm. Full discharge means that the dynamo polarity has not been reversed
successfully, and 'b' should be repeated again.

d. If the ammeter behaves properly, as in 'e'y, all is well, and the electrical
system o1 the automobile has been converted to negative-earth, and conventional
transistor ignition triggering can be employed.

e e o S Y S ST Y B I R ARSI

RLFERENCE LIST, Part III

Here we are branching out to works not necessarily covering semiconductors
exclusively; this is hasardous, but some of these are used at the University of
Pasmania, and are good refererices.

Transistors, Theory and Application. , paperback by Philips.(1963) Full of useful and
practical information,; a good applied companion to Philip's book on Diodes and
Transistors to which we referred in a previous list.

Transistor Fundamentals and Applications. AWV ( no Date) Cat.No.T-8 ( thin paperback).
Being sometliing; in the nature of an abbreviated version of the abovementioned work
by Philips. Another basic and useful element in one's library.

Foundations of lireless, Ly H.G.Scroggie (Iliffe, London,1960). lostly valves, but
adequate and simple introduction to transistor theory and a bit of practical work. This
is used as a text in some basic courses, and is reasonably well written. Second hand
copies might be available.

RADIO AND BLECTRONICS,LABOR.TORY HAMTDBOOK, by M.CG.Scroggie (Iliffe,1961). Again mostly
valves, but a work highly to be recommended: as a’'general practical reference to keep
on your library shelves. It can be used in conjunction with the Radiotron Designers
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eference list continued.

Handbook to find nearly any basic general application of electronic circuits. This
applies not only to engineers, but to ordinary experimenters who want to find some-
thing which can best be solved byesoteric relationships such as those as Kirchoff,
Thevenin, or Ohm. Or elementary concepts such as the equation for a balanced (or
unbalanced!) bridge, or how much inverse feedback to get from a given feedback ratio.

RADIOTRON DESIGNLR'S HANDBOOK, edited by F.Langford-Smith (RCA,1952), which everyone
knows about, but we mention it for the sake of completeness, and to get our own
comment inserted: when is a fifth edition of this superb publication going to be
created? 13 years is far too long to delay it.

Design and Operation of Regulated Power Supplies. Sams RPS-1 (Bobbs Merrill Co,
Indianapolis). One of a series of well done but appallingly expensive paperback works
by the H.Sams group. A similar line is published by Ryder,

ELECTRONIC CIRCUITS HAITDBOCK, SHOP JulD SHACK SIHORTCUTS, and a large number of other

competént and interesting works published by Cowan (who publishes CQ lagazine) They
are advertised in the back pages of CQ.

AMATEUR RADIO CIRCUITS BOOK, G.R.Jessop, one of several booklets to be recommended,
published by the Radio Society of Great Britain. If the presentation in this wvolume
is somewhat terse, it is comprehensivej; its 153 ( or 30) circuits cover a wide range

of devices which are sufficiently enticing to sadden one at the thought that it would
be impossible ever to build them all.

ELEMENTS OF ELECTROITIC CIRCUITS, by J.li.Peters (Iliffe,London,1962), Multivibrators,
timebases, electronic markers, gates and coincidences, delay circuits, pulse modulator

maths, etc.,etc. For the advanced experimenter, or serious research worker; relatively
simple presentation, and very interesting.

Ind there we had better stop exponding our coverage of electronics references.
In our next Reference list we sha&l start the listing of some leaflets, Applications
. . . SOmMeL1me ;
notes, and periodical 11teraturqfavafﬁable from various manufacturers or publishers

of semiconductor information. Some applications notes can be difficult to obtain here.
B e o e st e e e o o e o B L o o L O S SR R SR B 8

TETRODE TRANSISTORS, etc. Part II. -=by R.L.Gunther.
NOTE UELL On Fig.5 (P.? of the Hov.EEB) please add the notationt

+Ibl= 60uA.

The first part of this article presented a general survey of tetrode (and triode)
transistor operation, and finally a note on the problem of input-output interaction.
The latter can be minimised by negative feedback or mismatching. In order to save us
several diagrams (they are hard to draw!), I shall mention that voltage negative
feedback differs from capacitively coupled neutralisation in that the condenser for
the former is much larger, and the blocking impedence is provided primarily by a
large resistor in series with the condenser. Current derived negative feedback could
come from a collector or conventionally connected output transformer. As we have
mentioned, voltage negative feedback could also be obtained within one stage simply
by unbypassing the emitter resistor. This works for a.c., but for d.c. coupled stages
the feedback must be taken from another stage which has inverted the phase
appropriately. Sorry to be so terse about this, but you can find the standard
circuits for these subjects in any of the convenient Australian, British. or American
semiconductor handbooks.

Coupling and Matching.

Where the utmost in high frequenoy operation is not required, the Common-emitter
configuration is commonly used. As you can see from chart II, for an ordinary triode

R
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Tetrode Transistors, etc. (continued)

transistor this means a low input impedance and a moderately high output one. The
second base of the tetrode, however, has about the same resistance as does the
collector, suggesting the very interesting possibility of easier matching,

For an r.f, amplifier or oscillator, coupling can be inductive, with the given
winfings having approximately the impedances indicated in Chart IT. That situation
allows one to tap down on windings, or provide windings of appropriate size, so that
the unequal input and output impedances of the transistor are manageable, DIven se .

the low input impedance of a C-E stage can Dbe @ nuisance in requiring an
input tap sufficiently small, and of course the situation is worse with C-B. For C-E
s +1.f.-stages this often is met by providing
a small non-resonated winding to feed the
o P base directly. An nrdlnaryll.f. trangfarmer
=7 é)G;_ can be used, however, by doing some minor
r1ﬂ#_“ = G éafih surgery Gn'it,‘to_transform‘the parallel
, - Teésonant circuit into a series one, as
o shown in Fig.8. Of course this requires
IS arallel feed of the bia t
P S Bystem, as shown.
_l AN | ' | ;

- Similarly,
Fi 8 + an ordinary untapped i.f, transformer can
==L+ Co be used in the output by providing

capacitative tapping, as shown, with the
ratio of C, to G, being about 10:1,

In a resistance coupled cascaded amplifier string, the input-output mismatching
becomes important, because the collector of one stage is being loaded directly by the
base of the next. This can be important even when power transfer is not the most
important factor, as in a voltage amplifier, because the voltage gain is approximately:

R
Ay  =px RF (Note timt 2 means approximately )
in

vhere P is the d.c. current gain, Ry is the load resistance in parallel with the
transistor output resistance ( therefore essentially just R10ad When it is small),

and Rin is the transistor's input resistance, In an ordinary resistance coupled stage,
. By, could be about 5k (Vg,= 12V, Io=ImA), and R;, about 1K. B could be about 50. With
no load, this stage would have a voltage gain of 50 x (5/1) =250, But if you couple
it into the base of a common emitter stage, that base's resistance directly shunts

the load resistor, for 2«C., and the voltage gain will not be much greater than the
current gain of the transistor, in this case, 50, Input impedance of the following
stage can indeed be raised by using negative feedback, but that reduces the gain,

Now why not use the second base of the tetrode transistor as the load? With an
input resistance of about 20K, a larger load resistor could be used on the Preceeding
stage, and voltage gain of same would be appreciably greater. On the other hand, in
an a.f, or r.f. stage where power gain is important, the collector of one stage could
be directly coupled to the basep of the next, and d.c, conditions could be rmaintained
by chokes and/or resistors. Impedance matching would be automatically nearly perfect.
If parallel resonant tuned circuits were used, the input tap could be much higher up,
or, indeed the basep could be taken right from the top of the coil if not the highest

Q were required. This latter situation is found in i.f. ang bandpass r.f, stages.
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High Frequency Amplification.

Although the new epitaxial planar transistors now provide a relativalgtill
inexpensive means of transistor operation at high frequencies, tetrodes can/be used
to good advantage up to about IUDmc/s. They can be obtained cheaply on the surplus
market, and their extra electrode offers versitility not to be found in triodes.
Since bandwidth increases as Ib, increases, the control of Ip, could provide a unique
method for controlling amplifier gain at VHF., As Ip, is decreased, VHF gain decreases
and transistor P increases, but VHF gain decreases more rapidly, as indicated in
Fig.9. Optimum VHF response is obtained for the 3N35 transistor at Itb about 100pA
though Base, control varies somewhat from one transistor to another, as indicated in

Pigs 6
éggg. Ib2=g N ALnad=g Note that the gain of the Common-emitter stage is.
3)CB D.lgﬂ [ 2@ppreciably less than that of the Common-base one
GAINs 4)CE 0.1mA 1, at high frequencies, as one would expect from

conventional transistor circuit theory. And that
the amplification at VHF is drastically affected
by Ib, though the tetrode will amplify quite norm-
ally at low frequencies when Ip, = 0. As a matter
of fact, one Australian firm at one time sold an
NPN silicon transistor under the code name of "T9"
or "T95", 1If you bought one, look carefully at the
seal, and if you see the end of an extra wire
: poking through, make a (careful!) connection to it,
0.1 1.0 10.0 100.0 1gggmc/s and you will have a perfectly (?) good tetrode

’ transistor.

Fig. 9 In the common-base configuration, both bases
are bypassed to earth, but in the Common-emitter configuration, the signal may be fed
into either base, or one of them may be bypassed. The gain curves given in Fig.9.
for inductive load, represents the peak gain obtained by using various inductances
in place of R, to resonate the collector capacitance at the frequency indicated, For
a given induotence only a relatively narrow bard of frequencies will be passed, though

- this may be broadened (at expense of gain) by shunting L with R. Additional

capacity can be added to resonate a smaller L. This decreases bandwidth, but also
decreases the effect of ambient temperature on resonant frequency (another interaction).
Practical values of L and C are shown in the SSC Handbook (p.4-33) or Bevitt (p.144)
mentioned in the Bibliography. Common sense should dictate the relationship

between supply voltage and collector veltage in Fig.T; a resistor in place of Z3

will reduce collector voltage compared to a coil in the same position.

Although the C-B configuration allows operation at a higher frequency than C-E,
1t is rarely used nowadays. Partly this is due to the fact that C_E affords a good
compromise between voltage and power gain for a given number of stages. And it ma.y
also be related to the fact that the C-E looks more like the familiar valve config-
uration. The C-B circuit will, however, give useful power gain at frequencies far
beyond the C-E operating frequency ( therefore higher power gain at any one high
frequency; see Fig 9.), end requires only that the input be fed from a very low
impedance. If the C-B stage is used as an r.f. amplifier ( for example), it can be
fed directly from a 50 ohm line ( or winding), and its output can be used directly
across the output tank coil to give high Q operation without tapping.

In all justice, however, it must be admitted that C-B can sometimes result in
impractical values for input coupling inductances, eg. a fraction of a turn, though
a capacitative step-down impedance matching bleeder could be a practical alternative.

RS
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Class B Operation

The discussion has so far assumed Class A linear operation. For Class B, Ry is not
zero, because that would cause the base to be biased negatively by b, , and collector
current would flow during only part of the input a.c. cycle (ie, Class C). Ref. Fig. 4
(pe 7 November EEB). You can see that for a given value of Ib,; & certain minimum
value of Th; is required to bias the collector current just to zero. This value will
vary with different transistors, and is best found experimentally. For Class B opera-
tion, increase R; (in Fig. 7) until collector current just begins to flow, and then re-
duce Ry until it is just zero. For R1=R, =0, this threshold for Iby will be from 15pA to
40ulA, depending on the transistor. For this condition, Iblé It&' If it is desirable 1o
increasei[qz, eg. to increase the frequency cutoff or decrease the d.e. current gain of
the transistor, this can be accomplished merely by increasing Ry slightly. But then, of
course, the threshold of Ib; for I¢ = O will be increased.

Class C Operation

The tetrode transistor is ideally suited for Class C operation, because the angle of

collector current flow will be determined uniquely by the transverse bias current (ie.,

-Ih?)- For Common-emitter configuration, when R;=R,=0, -Iv,is derived from the in-
herent voltage drop between base, and the emitter. If, then, R;=0, collector current will
not start to flow until the threshold is reached for Ib;, described above for Class B,
This threshold was 17uA for Transistor Ay 154A for Transistor B, and 35UA for Transistor
C of Fig. 6. Thus, if R =R, =R; =0, and if the signal is fed into Zp, 3 Transistor B will
allow a 90° angle of collector current flow, if peak collector current is O.5mA. In

general, # = 180° - 2 arc sin (Ig/ipk)

where ﬁlis the angle of collector current flow, I is the basel threshold current (ie,
the base, current at which collector current begins to flow), @and I x is the peak value
of the signal current. I, can be determined easily with a few meters, battery, and
potentivmeter. Ipk is known from the output of the driver, turns ratio of driving
transformer (if any), and the input impedance of the Class C stage, or it can be measured.
The smaller the angle, ﬁ the higher will be the efficiency of the stage, but the more
difficult it will be todrive, etc. For a stage having a more conventional ﬁ = 1409, the
peak driving current should be asbout three times the threshold current, I, For ¢'= 90°,
ka/Io is atmt 1.5. If you have a fixed amount of drive available, d'can be adjusted by
increasing-—lbz. This is effected simply by increasing R, (but of course do not omit
Cl), while R, and R; remain zero. In this case R, is increased until collector current
falls to the correct value (eg as determined by collector dissipation limits, for a given
gmount of ventilation). Needless to say, this operation should be performed under re-
duced drive initially. Note that it will not help to make the adjustment with reduced
collector voltage, as you might with the anode voltage of a Class C operated valve, because
collector current is relatively independent of collector voltage, as with a tetrode valve.
A transistor can draw excessive collector current from a voltage of 1.5V nearly as easily
as from 20V,

Design considerations for the tetrode transistor operated Class D (Pulse Width
Modulated) or Class K (Bias Shift Modulated) are beyond the scope of this article.

Oscillators

To make an amplifier oscillate, as everyone knows, the output is simply coupled back
to the input in the same phase. The easiest way to do this is to build the amplifier only
to amplify, some say, and it will be sure to oscillate....... The more conventional
configuration for oscillation is the Colpitts or Clapp, or Hartley circuit, depending on
the method of coupling. These are all Common-emitter types. The Common-base oscillator
is an interesting creature indeed, and will be the subject of another EEB article. This
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Letrode Transistors, etc. (continued).

oscillator allows a transistor to operate at a frequency several times higher tan when
operating in the Common-emitter mode, in analagous fashion to tle C-B amplifier. The _
Common-base oscillator is in fact simply a Colpitts type in which the feedback capacity
is provided by the inherent interjunction capcities of the transistor. Although its opera-
ting freuancy is considerably higher, its cepacities are also affected by changes of

ambient temperature, though its frequency could be stabilised by a crystal operating in
the current mode.

To keep an amplifier from oscillating, you simply keep the input and output circits
well separated electrically, and avoid common feedback impedances. That is why all of
the bypass condensers in Fig. 7 are shown returming to a common point. The amplifier
using a 3N35 ought to be stable to EOmc/é without neutralisation, but it may be necessary
to mismatch input and output to ensure most stable operation. Vhich is only a weasel-
worded way of saying that the amplifier isn't "stable at all if it is operating at maximum
gain. On the other hand, a single 3N3s operating at EDmc/E a8s C-E can still provide 12db
gain after a 541 coupling mismatch. If you are unable +o adjust impedance match ap-
propriately, you could try a resistor snunting input and/br output coilsj it will increase
bandwidth and decrease gain. Tee¢rease the resistarce until the amplifier shows no sign
of oscillating spontaneously without load. Or you could (ugh) neutralise it.

Mixing
The relatvely independent action of. the two bases of a tetrod
One of the bases could be used for oscillation, as descri
be used to inject signal. Isolation would be tetter than in the more conventional con-
figuration in which mixing is done simply in the base of a triode, the conversion gain
would be Nigher, end frequency of opsration would bte higher than most triodes, Fig. 10
shows a conventional type of converter, similar to that

vhich appeared in the September
1965 issuz of 'Amateur Radio,' Fig. 11 chous the tetrode equivalent. If it were more
conventint, the basel could be used for injecting a signal, ang base, for oscillation.

*
B 2 3N35

FT _ blffx‘*ik }’I?g)
out) (R T *

' R, <« Iy
(Ref:Fig. _‘__—[_\j_l_ggh;@

2ig AN i Fig. 11 (see also Ch.I)
David Brown (in a personal couwmunication) Suggests application ag Voice Operated Relay
(!yﬂxr}, and although I think that VOX can be used abominably by some or the air, I
pass it along for what it is worth, and it will appear i Fig. 12, af the thivd Eand final )
installment of this thrilling subject, in next month's EEB. Laviqg Suggests the interes-
ting possibility of VOX with automatic speech Compression, also using tetrodes. I
that s>mpressisn of Speech on the amateur bands is an excell nt i :
the better. I shall leave it to John Hill +o wrk out the dztziigeainaggligzoﬂgiioszi:ﬁ
David Brown. Ve eXpect a nice article fronm ¥ou chaps. Heh, ,

— (Ts e cancludeﬂ)/77

e is ideal for mixing.
bed above, and the other could

#####################
IF YOU' find tw> sheets of p.10 following, it might not be g mistak i
e LU.0 . _ e, Wh
them to a friend, acquaintance, colleague, or girl friend? At least % bo iy oo ot

she'd be impressed
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RO, 1NDER — EEB.

SUBSCRIBE to the EQUIPMENT EXCHANGR RUILETIN. P.O. Box 177, Sandy Bay, Tasmania

~- The EEB is a technical periodical of a casual type, published as a hobby by
the Sandy Bay Basement Laboratories, and featuriug interesting articles and
effective advertisements. Subscription still B/L per year. Bound copy of Vol.

L 12/% each, availabl%?ﬁneJanuary 1966, No more individual back-issues available,

ANNUAL, INDEX of the EEB. Volume 1: 1965 probably,
No. Month Page Item No. Month Page Ttem
i i § 3; Silicon Controlled Recti- 10 7 2 llors back-btiased diodes,
fiers, Part I. Fundamentel. 6  Semiconductors Reference,I,
2 1+ 1 Use of reversed dindes, 7 Tape Recording, Part V.
4 SCR, IL:Sirple pwr supply. 11 8+9 3 Back-biased diodes (canal.)
3 2 1 SCR, III: “ransients. 6 Bibliography, Part II.
4 2+ 1 SCR, IVs Transients. 7  Volume Compression, I and IT
4 Did you know? (Lab perils) 14  Tape Recording, Part VI
5 3 2 SCR,ViEfficient control. 17  Puzzle,
4 Did you knew?(lore perils) 12 10 2 Fluorescent power?
6 2+ 1l Protecting SCRs Ly diodes, 3 Pscuas~tunuel transistons!
1 How to avoicd Baked Ham, 4 Volume Compression (adden.)
6§ Tape Recording, Pari T, 5 Preavicel iransist. ignition.
7 4 1 Articles planned, nraybe. 7  Ansuer to Fuzzle,
2 PIV safety factors. 13 11 2 How to buy technical books.
4  Pseudo-tunnel DTind=s, 2 A practic2l Transistorised
5 Tape Recordiig. Iurt II. Ignitien System, Part. II,
6 Protecting electiric trains. 5 Tuzzle Postscript,
7 Peak currz=nis in diodes, : 5 Tetrode Transistors, Part I,
8 5 1 EEB Explored 14 12 - 2 Transistor Ign, Part III.
3 SCR, VI: i nractical waria- 4 Reversing battery polarity.,
ble-phase voltage control 4 Hefer?nca List, Part III,
system with inherent 5 Tetrode Trensistors, Pt.II.
voltage regulation, Nice. 20 Annual Index, ie, this,
5 SCR, VII: Uses of vﬁD' 10  Field Effect Transistors.
6 Tape Recording, III, :
9 6 1 Train protection, again. Please note that advertisements appear
2 More Laboratory Perils! in each issue, though we have not
4 Tape Recording, IV, listed them here. We have found them
5 High current power sup- to he amazingly effective, and all this
plies, and heat sinks, from a circulation which has only now
6 Semiannual Index. reached 200 ! Tell your friends about us.

L T I I s o o S AR

FIELD EFFECT TRANSISTCRS -are now availstle in Austrdia. It is rather startling to con-
sider the possibility of running a loudspeaker directly from a crystal pickup, with only
one stage of amplification, or to design a transistor voltmeter as one would a valve '
voltmeter., But the enthusiastic experimenter is emphatically to be cautioned that a
device with an input impedance of 1015 ohms has one serious liability -- If the input
circuit is allowed to remain completely open, it can accumulate enough static electric
potential to destroy the transistor ! Therefore keep the transistor's leads shorted
until ready to install, and ensure that the input is always shunted by some resistance.

Further details can be obtained from the manufacturer's specificationSe.ececeeesenesos

e —————
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ADVERTISING

WANTRED Tnelk dssues of A. Ww.V. Radiotronics (before 1963 and some 1963), Mullard Outlook
(bnfore 1962 and some 1963), Miniwatt Digest (1061 and uome ¢3u2) R.T.V.+1. (some 1956~
1651 ). Write R. Brown, 29 Pangee St., Kingsgrove, Sydney, giving details and prices.

GUiI'anONE JRUBLLERY.. Tumhled polished gemstones, necllaces (or ppnganfq}, key-chains,

(2 t3. These are attractively boxed aad hUUid make iceal Christwas presents. Neck-
laces 18 inch chain in rhediun or gold plate. Small. size stone = lD/F ed., Medium =
11/-, Lexze = 13/~ ea. 24 inch chain, aad 1/-.

Available in the following stcnzss Carrelian, Amethyst, Quartz dyed pink, Golden
tizer-aye, Ned tiger-eye, o oﬁallte, Blue tiger-eye, Amazonite, Simoly guerts, Ruby cullet,
Peirified wiocod, Goldsztone, Quartz dyed blue, Guartz dyed green.
13/6 23, Bracelets from 12/3.

A1l prices include postege. Mozt of Lhe above aynilable in sterling silver and

rolled gold. A free sample stone, &ne of Lhz wbhove will be sent wilh each detailed

Also Key-chains, 7/6 to

price ligt from: R. M. Gems, P.O. Iox Y7, JxLLI Buosnden, Victorin,

j,u"i .f.'a'all,. "-'l.l',.f R A ! ! ',
LI DL L1 21T /f,.«f,e“n/x;/////%/f//ﬂ/ﬁ///
GRCUT MUTDTELE wave wirding vocltite For jever, adia linngformery sk, Led 3 £t 6 in.,
1g fingers, winds from @tvout 18 i3 Lo 20 Uis, herc oo suing cniis up to 6 JHQHWS BCross.
Width of coil sppraximatelyr 4 1uciiaf ruilidnry, bat c2ual” b earily erlendad, With all
elecirine, 1 h.n. 3-pn mower, mboeiialy kS, Bk Wanch, glagsn 100U coviiel, Bhd 18
spindle rzel earriers in steel frane with TonLiledvl eut. £a0) ~~ no oifers., The
currert piise of thisz ejuimraat tg HIrods sl oon eanzeatie pan with a floir for trarnsfor-
mor 4zairn cculd enrn hioeslf a o7 o O EERLIER AL - ¢;~-.unwi vtk it.e Doanon Yor szles lack of
space, no wish to hoard. Ee<erenca ‘L', ¢ /n X33, I.0. Boxr 177, Sanny by, 'Tosmania,

. r Fo Lt N R Frg
I T
ASICSTADION CF FURLIC ADDUMSS RIGTINITAS. Full or assenizts lemberslip available.
Benef.:s = Free noathly 'duurﬂJL,I Lilwery sarvice, Tree 'Tzchnical Bulletins,!
encuLiy service, free advertising, &and much else. Apcual Subseription = £1-8-6,
Eﬂ-:‘\_‘lrEIS w1ll recel"l"e full ﬂetullﬁa Y\II‘lte t{} Jﬂkt}. -Jl:ll.o.n_d-, ]:'Un. -Luu, Gdlul.{ﬂ-ﬁ‘gll

Technical

Victoria.
EIRCTRCKIC §DFEED CONTNROLS for poriable (ah/d:} arills, saws, sanders, etc., up to 3 Amp
nameoiase rating. Controls speed from C-£Cpc of full speed, and closely maintains pre-
set epeed under varying load conditions. %uitable for countersinking wood screws into
tléﬁr witlhiout pilot holes. Ideal for sanding off paint, and will not clog discs. Allows
reduced speed for portable drills, for lonzer life of large bits. Attractively housed in
herd plostic case with carrying hendle. Guaraniced for 12 months. £7.17.6. Post free in
Australia. ELECTRONIC SWITCHES, P.0. Box 138, Balgowlah, N.3.W.

}."'!

FOR SATT. Halicrafters 12V pover EHPPIF- Vibrator supply 200V at COmA continuous,
gdngmatgr 400V at 200mA with PTT terminal and relay to switch 200V from receive to Tx.

Origiral genemotor replaced by Command Unit, reconnected for 12V. £S5 or offer,
Jon Kitchin, 52 Railway Pde, ilidland, W.A.

TRANSTSTOR IGNITION KITS, complcte with ccil and special ballast resistor with starting
tap, and diode. Full ime atructicns. 12V negalive eartn £15.0.0, post free.
free on recuest. Other models available. Unsurpa
here is much more to the engingering of a Trunsisstorised Igaiticn than merely hooking up
a transistor to a coil) our kits provide maiimum reliubility ey minimum coust,.
Alzo availablie: 0-15V meter with colowted dial for futcaotive vse, 0-15Amp meter with
coloured dial ror Trahc*stor Ignition, 32-0-30 L maten (r.t‘“e zay 0) Each l_s/ﬂ“ square,

Literatur=
gsad for performance at this low price.

= ost fred. MEECo, P.O. Lox 407, haraccorte, S.A,
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=We are pleased to announce a SALE of zener diodes in certain ratings.

Advertising (continued).

STILL SELLING interesting and useful electronic items of all sorts, including valves.
See Oct. EEB, or write M.J. O'Brien, Edgar Rd., San Remo, Vic. Phone 107.

WANTED: Handbook or circuit and componemt list for P104 or P38. Also for BC624C and BC
639A. TWrite= F. Hicowe, Box 15, Sorrento, Victoria.

FROM AUSTRALIAN ELECTRONICS, 76 View Street, Hobart, Tasmania. Formerly 'Electronics
Associates.' After several months of not-advertising in the national magazines, and yet
getting a full mailbag every week, we are forced to the reluctant conclusion that most of
the current business is coming from our advertisements in the EEB. This is terrible. How
can we get anything done if you keep ordering stuff? We'll have to look around now for

a less effective advertising medium. Anyone have any good ideas?

== Although we receive frequent compliments on our service and quality of merchandiee,
occasionally we receive (through third parties) the report that '""you don't want to trade
with that gang in Tasmania, their diodes are no good. Mine blew up as soon as I put them
in...." And this after all of our guarantees, our mountain of gratuitous technical
information supplied each new customer, etc. It is entirely possible that an occasional
semiconductor could slip by our rigorous testing procedurej who isn't human? But we have
the feeling that a reluctance to submit a discussion of the conditions under which a.
component failed, is a tacit admission ¢f a guilty conscience. What indeed, could be
simpler than providing a condenser across the a.c. input to the rectifier, and including
a l.5-fold PIV safety factor? If the load is inductive, be sure also to supply an out-
put transient suppressor too -- a suitably large condenser or/ﬁnd ZENBTesssssssss Dah,
== We rsgret to announce that the VB8 lot of 3N35 transistors are gone, but we still do
have the V39 rating-(SD—?ﬁV) for ?f% each. They sell for about £12 new.

The following one-
watt zeners are available for 5/- each: 70V, 75V, 95V, and 100V. Tolerance +3V, dynamic

impedance about 150 w at 10mA. Now you can have effective HT voltage regulation at a low
price. Zeners are smller, more effectiwe, and have wider voltage ranges than neon or
voltage regulator valves. They can be used for stabilising power supplies, VFO's, instru-
ments of all kinds; where their ratings are not exceeded they are excellent for suppres-
sing transient overvoltages. The 75V size, for example, would be suitable for Transistori-
sed ignitions using 2N1100 transistors, which we also stock at a shocking price (but, ah,
compare !). You know, we have actually been asked why we don't stock 30V zerers, since two
of them are needed for a certain T.I. design. We reply: why use two 30V ones when one can
be used with a 60V rating-- and more cheaply too. Zeners can be used in series, and our
HT ones can thereby attain impressive voltage ratings. We also have our regular not-so-
cheap zeners in various wattages, every 5V from 25 to 155V. For ordinary 6V, 9V, 12V, etc
zeners please consult the 'OAZ' series, which ig cheap, reliable, and widely available,

== Wle are in process of disconti®nuing our stock of LT diodes. Already 50V and 100?/h.?5ﬂ
have been removed from public sale, as well as 50-200V/EA. But other diodes are available
at our usual low prices, at higher voltages up to 2000, and currents up to 100 Amps.

== We regret to announce that we are holding a SALE of 300V/4.7Amp Silicon Controlled
Rectifiers. We regret it, tecause they are the residue remaining after we tested the SCRs
ordered for a firm which wanted ones having Vpo of 380V or more, fur operation on mains
with diode protection. Unfortunately a considerable number had Vpo less than 380V, many
with a frustratingly clcse 360V, etc. As they are, they are good for nothing but 300PIV
SCRs, so we are selling them at 2 for 30/—, 4 for 53/~, or 8 for EB/L. Hopefully you
won't take us up on the latter figure, because it represents a loss. We do, however, need
the cash, and that is the trutk. In this activity we are perpetually short of investment.
This offer is for EEB readers only, so please don't pay attention to the regular Catalogue
price for this item, which will remain the same for Everyone Else for awhile. We also have
other SCRs up %o 600V for those who don't like diode protection, and who want to afford

us a better profit. You can, however put two. 300V SCRs in series, towork on the mains,
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but would need ganged pots for control. Tony has done some research on this subject,
and we'll have to get him to write it up. Though ganged pots don't grow on trees, a
total of 23/~ for a 600V SCR (no diode protection needed for the anode) should allow
ma:y things. Does anyone know of a better way to control two SCRs in series?

--— Technical data is supplied individually for each SCR sold. Very useful,

== Please note than when we sell you an SCR with a PIV much higher than Vg, we rate
it for the value of Vpps for the Simple reason that for most cases that is the limi-
ting value for operation of the SCR. Various exceptions and amplifications of this
will be discussed here next month.
== Next month we shall continue with our discussion of Business Philosophy, for which
we had no room here this time. We have also had several minor crises with Credit,
and are in process of engaging in a major one, and are feeling wrothful indeed,
So, we are gradually becoming hardboiled, and insisting on CWO for small firms and
individuals, The policy for large fimms remains Discount Nett, with prompt

payment requested in 20 days. Please do be prompt, or our Bank will also wax
wrothful. Thank you.
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Volume 1t 1855

- 8ilicon Controlled Rectifiers, Part I. Fundamental operation.

The use of reverse-polarity diodes.
SCR, Part II. A simple power supply.

SCRy Part III. Reduction of transients for SCRs and diodes.

SCR, Part IV. More sboul transients
Did you know? {The dangers of Hydrofluoric Acid).

SCR, Part V. A more efificient constant phase voltage control.
Did you know? {(More about HEF).

The problem o.f HT dicdes for SCR protection.
Did you know? (How %o avoid Baked Ham).
Tape recording in general

Articles planned for ELB publication, probably.
Letter -~ PIV safety faciors.

Pseudo-tunnel diodes

Tape Recording, Part II.

Electric train protection.

Peak currents in selenium and silicon dlodes.

Letter —- EEB Explored.

SCR, Part VI. A practical variable-phase voltage control
system with inharent voitage regulation.

SCR, Part VII. The advantages of VBO data,

Tape Recording, Part IIT.

Letter -- Protection of model train power supplises.
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Tape Recording, Pert IV

The design of high current power supplies, and a not:z on
heat sink design.
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biased silicon dicaes.

Unusual applicatiorns of dicdes, Part I. Bleeders and uwater
protection.

Semiconductor bibliography, Part I., more Tape Recording, atc.
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SCR, Part VIII. A.C. output from SCR controlled power supply
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