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Stop thieves! Bunglar—proof your car & valuables
with the Fedtro Dy Gives lete protec-
s tion . . v hom sounds either contmuously or inter-
mmently {depending on which way alarm is set)
when any of the doors are opened, bonnet or boot is
raised. - Just turn the pick-proof lock switch to set
alarm or silence alarm- can be convenieritiy mounted
/.on outside of car. . Windscreen and rear window
stickers are furhished stating your car is protected.

Normally $39.95. SALE $29 95

L 1,200 feet. Ask for free literature.

PDWERHDUSE TRANSISTDRIZED MEGAPHDNE

By Fedtro, the worlds {eading Suppllar of translstor-
‘ized megaphones. ‘OFFICIAL megaphone of the New
York - World's Fair and ‘the 1968 Olympic Gamsas et

. Mexico.  Waterproof, shockproof, rustproof. Features
all -aluminium construction :, - superior clarity and
tonal quality, durable carrying strap, instant battery
loading, . noise-cancelling -microphone, - fingertip

~:volume: control, power packed amphﬁcauon Oper-

“ ‘ates on 4 flashlight ’D’’ batteties. 7%’‘ diameter,

12%"" -length. . Weight 2.7 lbs. Power range up to

.IUDSON ELECTRONIC MAGNETO .. ..

‘Are You Ready for Electronic Ignition?

Don’t settis for a hit and miss
ignition system - feel the snap
‘and surge of real performance
that comes from positive ignit-
ion! .install a Judson Elect-

onic -Magneto. -~ It offers the
§ combined advantages of both
the standard transistorized and
capacmva discharge systems
in ona simplified patented cir-
i cuit. Puts an end to ignition
problems -
ignition - under any conditions.
Doubles -plug ‘and point life.
Like -getting a permanent tune-
up.. Puts an ‘end to replacing
or “adjusting plugs every few
thousand miles - cuts repair
and tuna-up costs. . Enjoy inst-
“ant starting avetytime. -Gives
you ' higher top -speeds - no
-gpark fall off or miss at high
speeds - the faster the speed
the better the 'spark. - Incredses patrol m:leage
usually from 2-6 miles per galion. . improves engine

performance throughout entire range from starting to .~
as simple as replacing -

top speed. Easy to install -
a“coil - o complicated wiring. Made by the Judson
Research and Mfg. Co., Conshohocken, Pennsyivania,
7U.8.A. - :Over 100,000 usars around the world. Lit-
- grature available.

'SALE $59.50 NORMALLY $69.50 -

e MAIL ORDERS A SPECIALTV ENCLOSE MONEY
- ORDER OR CHEQUE. BONUS! WE FORWARD
CRATEIN REGISTERED POST FREE.

. DEALER INQUIRIES INVITED

AUSTRALIAN AUTO AGCESSORIES (IMPURT)PTY L10.

550 Elizabeth Street, Melboume, Victoria. 3000
PHONE: 347 1144, 347 1723, 347 1913

provides - positive -

i
b
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'GE QUIT IC MARKET
“The USA’s General Electric Co. has

just announiced that it is ceasing
manufacture — as from now = of
integrated circuits.

RE " Thus GE join the growmg ranks of US ‘

companies who have written off their
microcircuit operations = GTE,
Sylvania, Philco-Ford and United
Aircraft-have dropped out of the IC
business this year.. ... .
General Electric entered the IC .
market in 1968 believing that it
could use its ‘expertise in-other manu- -

-facturing f|elds to catch up with its
vcompetltors S ,
The Company put most of its efforts

.into developing linear integrated

circuits probably‘hoplng to avoid the

.fierce competltlon in the dlgltal lC

market.
But price cutting in the linear 1C
field has become almost as fierce as in

-the digital market and accepting a

$50 million1oss GE decided to quit.
Itis believed that the company
attained less than ‘1% of the possible
market — thus their yearly 1C sales
were under $5 m|II|on

DRAFT STANDARD FDR SOUND
SYSTEM EQUIPMENT -

The Standards Association iis seeking -

comment on a draft Australian
Standard for general terms for sound

system equipment, issued as Doc. 1835,

Forming one part of a.comprehensive
standard, this draft defines the

characteristics of the audio-equipment

covered by further parts of the (
Standard.-By defining the characteris-
tics in this'way, it is intended to
facilitate the determination of the
quality of audio-equipment, the com-
parison of the various types and the
determination of thelr practlcal
application.

The draftclosely follows thé inter-
national (IEC) recommendation.

Copies of Doc: 1835 may be obtained
without charge, from the'various - -
offices of the Standards Association
of Australia in all capltal cities and
Newcastle

‘NSW, 2060, or any branch office,
“not later than 31 January 1972,

Comment on the provisions of the

" “draft is invited from persons or
““organizations experienced in the

‘manufacturing, use and testing of
sound system equipment, and should

reach head office of the Association,:

80 Arthur Street, North Sydney,

TALKING UNDER WATER

A British ‘electronics company has

- ‘produced a submersible communi-"
cations equipment intended for diver-

to-diver and diver-tosship operation.
 The equipment has a range of 540
“metres and a maximum operating
‘depth-of 90 metres.
-The system uses ultrasonics as the

7

transmission media, and the receiver =

normally strapped to the diver’s thigh
— uses bone conduction for :
‘transmission of the received signal to
the normal sensory mechanism of the
bram :
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; Here s an outstandmg 54 Hzto 20kHzi6 dB
new wide-range h|gh ~and remarkable

_performanceloud- 20 watts RMS power
{;_»speaker youcan’t  handling. This s a truly
_afford to miss. It has exciting yet economical

_superb good looks and - hi-fi speaker...be
sounds even better.In sure to see it and hear
‘the recommended ~ it. Available at Plessey
“enclosure you’ll have - Rola distributors and-
fexceptronal response " leading hi-fi centres

_Features

‘“Large*O’ magnet gwes 20 watts " Inthe recommended 1.8 cu. ft.
~“RMS power handling in‘recom-. .. .- .enclosure it is 54 Hz to 20 kHz

. mended enclosures and lower ‘Q’. . =+ 6 dBand 41 Hzto 20 kHz at
“ for cleaner bass. Long throw voiceé == 10 dB. The high frequency

colt allows extreme excursions = . .response Is a particularly outstand-
-'with minimum distortion - Infinite- . . ing feature in such a rugged "
j:?'baffle response is 35 Hz to 20 kHz. " speaker capable of 20 watts RMS
ED ;/power handling. - : k

‘;Sp‘ecifieatione R AN A
*:'Power handllng capacity 20 watts RMS in
e .~ “recommended erclosure :
},Fundamental resonance 145 Hz nomrnal

~.Volce-coil diameter = .~ 1"

Voice coil impedance - -8 or 15 ohms . =
> Frequency response - - '35 Hz'to 20 kHz = 6 dB
~:Airgap flux density - . - 1.15tesla ..

« Total gapflux =~ 7~ 455 u weber

E % A woofer version ‘C80, Is
also avallable. Frequency
respggse is 35 Hzto 8 kHz
fu o 6

*.j‘nola
Plessey Rola Pty Limlted

**"The Boulevard, Richmond, Vrctorla 3121 R
,T‘Telephone 423921, Telex 3038 5
L NSB.W. Po Box 2, Vlllawood 2163 Telephone 72 0133

: ,'Dmrlbulors N.sw General Accessories, Lewrence & Hanson Ply Ltd Martln De Launay Pty Ltd :
“Vle.: Lawrgnce ‘& Hanson Pty. Ltd., General Accessories, Radio Parts Pty Ltd. Qld.: General Accessor[es The Lawren"e & Hanson Elecmcal Co. {(Qid. ) Lid
SA. General Accessorles Gerard & Goodmen Pty Ltd W.A.: Atklns Carlyle Ltd General Accessones Tas.: W 8 G/ ‘Genders Pty Ltd.; Homecraﬂs Tasmania
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i Both Sansm products

he Model 210A stereo tuner/’amphfler and the

Model AU-101 stereo control amplifier ... offer extraordinary value for mon

In terms of sheer performance |
Australia today can match or

ther similarly priced amplifier ava|lable in
ass the 210A or the AU-1 01, »

mcludmg some products twice the Sansu: pnce

ANSUI MODEL AU-10 STERE IER
-~ Two ‘leading Australian ‘électronics magazines have
reviewed the all low-noise silicon transistor .Sansui
Model AU-101. “Electronics ‘Australia” (August,
-1971) says ... ..‘the best comment we can make
bout the AU- 101 is that few amplifiers, regardless
of price; give ‘an overall test result'as good as this.
his makes it a‘real bargain at the very reasonable
price of $138” “Electronics Today” (May, 1971) -
“Surprise Packet”., .. “Performance of ..
the Sansur AU-101 beljes its low price” ... . “The *
‘hum and noise performance-are both very good and

better than most other, ampllflers at twice the pnce” -

«."'The Sansui AU-101:is a very good buy,
artlcularly at the ‘price”’

‘There you are ... . Unbiased comments from two
leading pubhcatnons ‘What precisely does the
Sansui AU-101:offer? Look at-these specmcatnons
AU-101 Specifications:— ® Music power: 50 watts at =
4 'ohms, 44 watts-at 8 ohms. ® RM.S. power: 36 watts at
4 .0hms,30 watts at 8 ohms.:® Total harmonic ‘distortion:
Less than 0.8% at rated output.'® Frequency response:
20-60,000 Hz. + 2 dB. ® Chatinel séparation: Better than
4508, ® Input sensitivity:'3 mV. [Magnetic’ cartridge),
4mV. {Microphone), 200 mV. (Auxiliary and Tape Recorder).
® Dimensions: 16" x.11"'x 4% Price: $138" (Suggested -
“list price inc. sales tax G e

*SANSUI MODEL 210A STEREO TUNER/AM

= The recommended list price of the Model 210A -
- stereo tuner/amplifier is only $185". Power output
+ ~is 34 wdtts music power into 4 ohm speaker syste ,
©or 22 watts ' R.M.S. Frequency response is. S

25-30,000 Hz.:+2 dB. and ‘extends well beyon this

: flgure Sensitivity of the power amplifier suits -
" ‘'magnetic cartridges at 3 mV..and 180 mV. sensntlwty :
. caters for auxiliary: mputs and tape recorders.

An ‘easily read panorami¢ tuning dial slmphfles
< selection of radio’ stations on"AM/MW or ' AM/S

-bands; a'signal strength ‘meter operates on the
..AM band. Selectivity is an almost unbelievable

.40 dB..-making the 210A thé most selective recelver :
¢ Sansui has ever made. This radically improved :

selectivity is directly attributable toSansui’s use’ of
o ‘ceramic filters each with two filter elements
i the 210A’s LLF. amplifier 'section; A whistie filter
iminates ‘unpleasant interferénce and noise on:.

‘weak AM stations. Every" desnrable control is’

provided in the Sansui 210A .-.-;:a DIN socket fo

... tape recorders, -headphone ja’Ck,quexible bass and .
treble controls, a direct tape monitor switch;

loudness control and clearly marked selector switch

When 'you call at your franchised Simori Gray
- dealer to-hear the Sansui 210A, Jisten criticall

~_You'll be agreeably surprised with the audible

B difference Sansui quality makes. Only Sansui

nsul Dlstrlbutors Austraha, excludmg W AE Sim nyGray Pty Ltd Head Off

—Japan’s leading :audio only manufacturer = ¢ did -
‘design and ‘manufactire an‘outstanding ‘stereo-

tuner/amplifier expressly for Australian conditio
and keep ‘the price down to only $185*!:
Call and see your S|m0n Gray dealer'

: MPORTANT Prices quoted int s'advernseme
i suggested consumer prlces only

reet, Meibou tne

8 ok

00..Tel.-63 8101*,-Telex: 31904. Sydney Office: 53 Victoria -Avenue, Chatswood NSW 2067. Tel.. 40 4522* 7
nberra Officé: 25 Moloriglo Mail, Fyshwick, A.C.T. 2609. Tel. 95 6526. Adelaide- Oﬂlce 301 South Terrace; Adel
d€,"S.A:5000: Tel.-23 6219. N.T.: Pfitzner's Music House, Smith-Street, Darwin. 5790. T&!./3801; ‘Qld.: Sydney
G. :Hughes, 154-158 Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422, Tas.: K. W. McCulloch: Pty. :Ltd.

57 George Street, Launceston. 7250. Tel. 2 6322, ‘W.A. Distributors: Carlyle & Co Pty Ltd

-1<9 ‘Milligan Street

Perth. 6000 Tel.: 22 0191.:Sansti equlpmeni is manutactured by Sansu: Electnc 4-1 2-chome, Izum|

.Suginami-ku,: Tokyo; Japan.:




Siron Gray Pty. L(’d.,ﬂ
| 28 Elizabeth ‘Street,
I Melbourne, 3000.

Please send me comblete ‘techn
cal: detalls on- the -Sansui Model
210A/AU 101 and the name of my

~ Ask for full details. . :g::::' Simon . Gray. ranchlsed
Send the coupon :
“right away and
S e B , we’llsendyouall
kg Aoy o e e e Lo the facts!




| the SAFEST .

L SOLDERlNG
[IRONS

youneed not keepita

1 ALLTHE BEST PLACES—"
1 in the tool kit,.on the bench;,

~lin'the boot; on the kitchen

*| table,in the garage, on the
=11 servicetruck, in the engine

: room ‘even on theroof. - .
1 /.. Wherever SCOPE goes

1 userswill agree itisthe =
1 QUICKEST, the EASIEST,

. THE BEST
- OFALLSOLDENNG
- | IRONS. - .
.| EcoNOMY

1 Consumes current onIy
whilst in'use. Scope per- -
forms all the functions of
other irons from 40 to 150
| Watts. MINISCOPE — Up

to 75 Watts.. -

LABOUR SAVING - ,
Fast warm-up—-always

-1 ning and filing of trps to a
: M|N|MUM

L j CONTROL
BuyaSCOPE andjdinthe your finger tips. Heat only

club'of satisfied USERS— - | {hen where and as much’

-+ =] secret,others don’t. That’s
1 why SCOPE 1S KNOWN AT -

e rtgrvesyouthe best'service””
] =and a host of satisfied

ready, cuts wiping, retin- -7
C1 32 0zs: complete Mm|-~ B

VERSATILITY o
Copes with all solderrng :
| jobs—from miniature com‘
/| ponerits to largesolder -~
1 lugs: Can even be operatéd
from a 6 volt car battery

Temperature control at o

as needed

CONVENIENCE
{deal for those a|most |nac-

-1 cessible spots. No burning i
-1 of adjacentrnsulatlon :

SAFETY i o
Lowvoltage operatlon o

LESS MAlNTENANCE |

sive heating elenients to g
replace. Maintenarice with=""
out special tools. Spare*.

tips and elements readrly
available fromyour Scope
,Drstrrbutor

SPEED P

ONLY 5106 seconds’ mrtrai
1. heating up'time from cold,
then practrcally mstant— o
aneous

MINI WElGHT : : :
Scope De Luxe werghs only

scope 13 .

"] packed for presenta’uon
‘as a grft ; FEE:

{-Scopelrons will operate
from 2.5V to V. For con--" -+

i plete satisfaction use only -
-|{the *Approved Scope

|"Transformer—iook for the' ’
«-name Scope. - ]

Longer tip life. NO expen- r

| N/360/6894—5

| with'the approved “Scope”

All ironis are ‘supplied com=-

|| plete with-a spare tipand "] '

two elements and suitably "

POWER SOURCE

vénience, Safetyand com-"

prprovedk'by electricity .
authorities APP. No.

Fully guaranteed when used :

Transformer—-Scope

1| Products are available from | -

all major Electrical Whole-

- salersand Hardware Stores. |

 [EEREERE
] IH Compnents
{ Pty. Limited

& The Crescent. Kingsgrove,
8 N.S.W.2208. Phone: 50-0111

74 Raglan St.. Preston,
Vic. 3072. Phone: 44-5021

INTERSTATE
HOB. TAS
LAUN. TAS.
PERTH W.A
ADEL. S A
BRIS. QLD

LN N
342811 B

22844
82271
23,1971
211933

THE COMPONENT DIVISION
OF IRH INDUSTRIES LIMITED

MEANS A

CHFIISTMAS GIFT

r————————————~———

ase post free SCOPE Irterature

......

diieeniesiieinidieiniioreie s

“SPACE LASER .
 Howa satellite in space"couljd com-=
'municate by laser with other‘orbiting

* by Lockheed Missiles & Space Co.;
. Sunnyvale; Calif. Laser beams'are

|~ otherdish arrays are for various modes
| - of communication, including micro-*

}LASER TESTS PDLLUTION 7
v Takmg advantage of the fact that

‘laser energy, it is'now possible to :
‘measure pollutlon as Small as 10 parts
‘per 1,000m;"
" The' method- grves an |mmed|ate
~reading of the amount of all the ..
“~comiron pollutants-except sulphur
“-dioxide. 1t is equally effective on .-
.carbon monoxide and hydrocarbons
“from-petiol engines,and the nitric’

{ - Thelaser, rn the method deve|oped
“‘by the BeH Laboratories,:Holmdel,

»;;,;;_;qp@y

1 ;‘through an opto-acoustlc absorptlon

ELECTRONICS TODAY DECEMBER 1971 :

'satellites’is‘illustrated in’this ¢oncept -
-directed from the dish-like arrays. The

-wave radio. Lasers'can handle

;polluting materials in the air absorb*

oxides and droxrdes from rndustrlal
chimneys. ‘

NJ, U.S.; is tuned to a specific
frequency by chaniging the magnetrc
field in which it works; Its'beam is led :



tremendous amounts of information
over a single beam. A laser system
developed by Lockheed can transmit
70 television channelsat once. Or it
can transmit digital data at 1 billion bit
bits (1 gigabit) per second. When fully
- developed for space use, the Lock-
heed system should be able to meet the
vastly increased communications needs
for the next few years.

cell containing the air sample. The
beam is tuned to the specific frequency
of the pollutant for which the test is
being made. - .

Any of this pollutant in the sample
absorbs energy from the beam. This
absorbed energy results in an increase
in temperature and pressure in the
absorption cell, and the increase is

read by a transducer in the cell which

generates an electrical signal. The
increase and thus the strength of the
- signal are directly proportional to

‘the amount of polluting material

““present.

A typical absorption frequency is:
that for nitric oxide, which takes in
energy if the laser is radiating'waves
of five to six microns length. No
.. other pollutant will absorb energy
- of this frequency. :

Sydneys' LEADING HIFI
Specialist Centre
presents

*SPECIAL SYSTEM*

at a Very Special Price

Treat-yourself to a demonstration
from the specialist staff.

Open all day Saturday.

' KENWOOD — THE SOUND

APPROACH TO QUALITY

. *KA 4002, 95 watt, complete with
.all facilities to match any system.

A & R (Japan) .

3 way speaker system
giving unbelieveable results
out of compact enclosures.: -

“Kenwood
-, 2002 Amp
_complete. Giving
56 watts of power.-

~ Then look at thls unbelievable system Better still, come m
" and listen to this unbelievable system from only -

999

incl. tax.

“System includes the Iétest ‘Dual
1214 turntable, a perfect blend

between- manual ‘single player

~-and -automatic.. Turntable fitted
with Shure M55E cartridge.

| AUTEL SYSTEMS Pty Ltd.

20 Pittwater Rd., Gladesville, N.S.W. . 2111
Telephone 89 0663 ‘

Treat yourself to a demonstration from the speclallst staﬂ Open
all day Saturday

ELECTRONICS TODAY — DECEMBER 1971 ~ . = TR TR T R}
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 BRISBANE AGENT.

. :Now established at 67 Sand-

gate ‘Rd.; ALBION Brisbane;

Q.

% OPENING 17th JANUARY * |
The range of exclusive Pre-Pak -

4010

products ‘and spécials will be -

-available in ‘this large walk — .-

around warehouse. Mail orders
welcomed, Qur policy through:

_“out Australia is:
“unidersell any other
~distributor

on quality
-electronic com:’ .

‘ponents - and
gquipment.’’

SP ECI ALS

‘BC107 Transistors $2,00°
$2.0

/BC108 Transistors
-BC109  Transistors
2N3638 . Transistors
D13 Transistors
Transistors

gel
klt .

22NBASY FET

$2.00

) 2N5485 FET

2.50

i3 ORP12 Photo
resistors $2.00

FIBREGLASSP.C. BOARD

Approx size 10’ x b”
30c each or 10 for $2.00
Bulk pack — about 25
small size pieces

“"We will

NNTINN-

o NV SO
S80a0950
ygoogo E

I
|
i
|
|
|

t
4
[
t
!

Equivalent to above $2.00 + 40c P

ost w:

- SEASONS GREETINGS.
“We extend to all our cust- ‘
omers our very best ‘wishes -
- for Christmas and the New
" Year. We hope you will have
~“many fun-filled hours of en-
. joyment during the coming
~holidays building your ‘latest
‘project. However, if you
‘haveforgotten thatvital
part, don’t worry'!
*We are open for nor-
<mal trading hours ex-
~ tluding:- - Public:
* - Holidays. v

CASSETTE . TAPE
~RECORDER. Com-
‘plete kit, pre-assemb-
led -amplifier board & -
‘mechanics — full “instru-- "
ctions supplied ... $29.95
Batteries not - mcluded
© Post.: $1.00°;
7TRANSISTOR RADIOKITS
Complete kit with instructions
and carrying case. 'Battery not
included. Easy ‘to assemble, att -~
ractive -case. $7.95

“PRE-FAB HIFI SPEAKER ENCLOS:
-URES. All timber pre-cut to exacting
specifications; featuring a special “liron-

' veneer. Sarlon grille Innerbond includ-

ed See August issue Electromcs Today for
details.Spec- : .
. Magnavox -

ial offer -
- 8-30 kit
. $2250

i
1

HEAD OFFICE and Mail Order Division

718 Parramatta Road, Croydon, N.S.W. 2132
-~ Tetephone 797-6144

Redfern Sales Nertre
103 Regent Street, Radiern

. Disposals Division :
©95-97 Regent Street, Redfern, Phone 69 5922 ey
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. Electronics. Feat-

Lyour

SUPER-

e

NEW CATALOGUE

Available after st Jan-. -
~uary ~only, This ‘magnif-
.-icently presented :

1972 . catalogue

2wl be available
" for

just *$1.00

“"which is refunded [
i with your first order %
+for $10.00 -or more:
“:-Containing -more .in-- -
“information and re- :

wised -price lists,

~our {atest catal-
- ogue will be your

“complete “shopp- -~
guide .- to

uring special ‘sec-

“tions on Hi-Fi & disposals, -
-there i3 'something toint-

‘erest ‘everyone.. Send for
copy . NOW " 1

= PAKS
Fantastic sav- " ihgs with
‘these terriflc bulk- buy
‘deals |

‘PAK 1-New, unmarked k

TO18 PNP transistors,

-—;all guaranteed new &

iperfect, assorted, ass-
;orted typed BC177
‘and BC178.10 for

“only $1.50 Post
“15¢,

PAK 2. New un-
markedFAlRCHILD
TO18 PNP transistors, 7

latest  silicon _planar

pe,all aranteed new
.10 for oni
Post . 1bc

3-New, top quality

’ German made resistors, UW -
2;% *ffsrent valyes, -
: x lucky-dip offer $1 50

PAK 4-New; high-grade wire-
‘wound resistors, 3?N

) |gssorted values. '.250 for§2 00
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NAVIGATIONAL AID

A new radio direction finder that rolls
its eyes instead of turning its héad has

been introduced by Raytheon Company.‘

.Company.

The new navigation aid for pleasure
boats and small commercial craft
electronically seeks out the strongest
signal on any frequency, locks on it,
and then contintously points out the
direction of the distant radio beacon,
commercial radio broadcasting station
or the transmitter aboard another
vessel

FOR THE VHF’er

Mobile whips complete % wave $7.50.
5/8 w. base loaded $19.50. Roof bases
$3.50. Everest Deluxe "whip only
$16.00. Suit %", 5/16" and 3/8 brass
thread bases. ’
Knockdown roof adaptor $7.14,:432
MHz 5/8 whip $13.66. Maico VHF
Reflectometer (100 to - 500 Hz):
$30.00. Antenna ‘scope $28.00. 2
metre ‘10 EL beams $22.00. 6 metre
‘4EL’ -$25.00. Stolle beam rotators
$55.00. Rechargable alkaline cells size
D. $2.00.

Inoue Ieom 1C20 2m F.M. 12 channel
10W solid state Transeivers $325.00.
Inoue lcom 1C71 6m F.M. xtl and
V.F.0. 10W Solid state " Transeivers’
$315.00. ‘ o
Realistic DX150A Comm: " “RX
$234.20. Trio 9R-59DS RX $191.00. .
The above transceivers and .RXs:'
Available for as low as $3.00 per week.

Finance faciiiﬁes throughout the

Commonwealth. .

INDUSTRIAL AND MEDICAL -
ELECTRONIC COMPANY,

6th Floor, 288 Little Collins Street,
Melbourne, PHONE: 63-9258. i

*The new automatic radio direction-

- finder, called the “Navimatic'’, uses .
. phase shifting techniques to point out

the bearing of the distant signal.
:Ordinary radio direction finders must
rotate their antennas in order to find
the bearing on which the distant radio
station lies. The new “’Navimatic”’
ADF uses two 13-inch loops that
remain fixed.

Three bands are covered by the auto-
matic direction finder: the 190 to 420
_kilohertz beacon band including marine
and aviation beacons and consolan
signals; the 500 to 1400 kilohertz -
‘broadcasting stations; and ship-to-ship
and ship-to-shore channels found
‘between 1400 and 3500 kilohertz.

= In operation, the boatman tunes to

the frequency of the stations selected
‘and the switches on the automatic

feature. A bearing arrow on‘a dummy

compass continuously points out the
relative bearing of the signal. For even
quicker operation, five crystal-tuned
channels can be used to automatically
tune-in stations frequently hormed on
or used for navigation.

WITHOUT COMMENT! -

The USA’s Radiotrician Confeder- -
ation have asked the FCC to consider

- “the creation of two new classes of

licenting for amateur radio operators.
One would be a 'novices’ licence
requiring no formal examination,
The second class of licerice would
require a-knowledge of Morse code -
‘(to twenty words a minute), a know-
ledge of the rules governing amateur
radio operation, and a demonstrated
‘ability to operate commerclally bmlt

radio equipment.
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~ Bug” costs only $5.60. *

4o glve for
Xmas?

What do you give the hi-fi enthusiast -
for Xmas? This is alwdys a problem

. but, at last, a highly satisfactory
solution has been found. Watts record
cleaning equipment. Now you can give -
a present that offers immediate and
lasting * pleasure w1thout mvolvmg
excessive outlay! :

The most’ po ular Watts record
cleaneris the remarkable “Dust-Bug”
which automatically cleans therecord -
as it plays. Static charges -are re-

moved simultaneously . . . the “Dust-

 New records arekeptxhke new with -
the Watts “Disc Preener”. All dust:

. is collected from the record surface

simply by holding the Preener as the -
record revolves. This effecnve unit
costs only $2.10.*

Keeping new tecords as-new and

~ restoring fidelity to older discs is a

.job for the Watts ‘““Manual Parastat
Mk. TIA”. Where pick-up pressure
-is less than 1} grams the “Manual -
- Parastat” is essential, for even the -
~most minute particle of dust or dirt
will .adversely affect performance.
Price of the Watts “Manual Para-
stat” is $13.80.* :
Watts record- mamtenance products
are available at all franchxsed Simon

Gray dealers.
*Prices quoted are suggested consumer
prices only. > | s6.wx3

13
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solid state
controlled
temperature
soldering system

[1NO MOVING PARTS ;
[1 ACCURATE, HIGH SENSITIVITY ELECTRONIC CIRCUIT “
[0 TEMPERATURE SELECTION WHILE TOOL IS UNDER LOAD

In one step, Adcola have forged ahead in controlled temperature
soldering methods. New Adcola equipment, incorporating an advanced
electronic ci.cuit, provides unique advantages —

No moving parts. Not subject to wearing contacts. High reliability.
Fast production without risk of thermal damage to sensitive devices.' |
Longer tip life. Allows use of standard TRICLAD and ARMCLAD tips.’
No idling temperature hunting — correct temperature selected

at a turn of the dial.

Two low voltage power units avallable Two sizes of tool with
Initial heat-up to 750°F or 400°C, in 55 seconds. - :
TC3, weighing “sths oz., has three times the power of
equivalent size 12 watt M20

TC8, weighing 3 oz., has almost four times the power of
equwalent 23 waltt M64

Please -ask for literature

| (peak)

| ADCOLA ,Se|ecti\on is*simpley from our hrochuye. Yours ;6(‘the askin’g. :
: ADCOLA PRODUCTS PTY. LIMITED =

VIC.: '22 Firth St., Doncaster, 3108 ~  (Tél. 848 3777)

NSW: 17 Burwood Rd,, Burwood, 2134 {Tel 747 1606)

S.A.: F. R. Mayfield P!y Lid., Adeiaide (Tel. 8 4131)

QLD.:-T. H. Martin Ply, Ltd., Brisbane- - (Tel..215644) .
W.A.: Everett Agency Ply. Ltd,, Perth - - (Tel. 84137) AAB

] be unnoticeable by the average

|

’,, SATELLITE HOTLlNE

The United States and the Sowet

Unionhave agreed to establish-a new

satellite hotline t6 prevent nuciear
accidents resulting in war,
~The USA will use the Intelsat satel

lite for the hotlme and Russia w1|| use

its Molnyia 11, s
‘A satellite circuit will be estabhshed
for each nation as well as multiple

~.terminals-to increase reI|ab|I|ty of the

I|nk

THE PHILIPS GA 202
TURNTABLE .

ln our product test of thts uhlt 5
—'published fast month <'the :
“description.of the drive mecha-
nism was rather ambiguous.

The system uses‘an-ac tacho- "+’
generator, driven'directly from -
the commutator motor spindle =~
‘to provide a direct indication of
motor speed. This signal is B
compared against an electrical -
reference voltage {that is adjust-
able to allow for'speed changes)
and the resultant difference - ..
signal is used 1o correct any

serrors in speed. ‘

Our measurements showed o
that an ac component existed -

-across the motor hence our
comments concerning high
~frequency vibration.

Philips have queried our figure
of 0.5% wow and flutter. We
understand that whilst our i
measurement was guoted as a
peak-to-peak figure, the Philips
specification refers to-a peak
reading only. This ambiguity .
highlights the urgent need for "
internationally recognised stan- : -
dards of measurement — for
there are no less than three
‘different ways of expressing this
particular’ measurement, (Peak-to
peak, peak, rms)."

The corrected fugures are:—
Philips specification —0.18%

Our measured results — 0 25%
“{peak) e
Our measured results ‘of 0 25%

{peak) wow and flutter exceeds
the Philips specification by 38%, -
nevertheless a figure of 0.25%is
not excessive, and wow and >’
flutter of this magnitude would ==~

user.:
Our overall Impressmns of the
: turntable remain as stated in
our review. : .




WHARFEDALE

range,

\Y \/ ‘

spdaker

3000.-
he

A e e MAEEES

Melbourne
Whartfedale
particularly -t

Please send me delalis of the

“Simon Gray Pty. Ltd.;
28 Elizabeth Street,

11d, 613615 Wellington Street, Perth. Tei 217861

INTERSYATE. REPRESENTATIVES:

Pfitzner's Music Holse, Smith Street, Darwin. i .
:'Sydney G. Hughes, 154:158 Arthur St., New Farm, Brisbane. 58 1422

K. W.McCulloch Pty. Lid., 57 George Street, Launceston. Tel.-2'5322

Vo g Sy 2

WA Atho! M. Hill Pty:

Tas

il

i

£

/P

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Tefex: 31904
Sydney Office: 53 Victoria Ave,, Chatswood, N.S.W. Tel. 40 4522

Australian National Distributor
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526

Stoon Gra

Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219
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FOR THE.

CONNOISSEUR'

»Above = for soph/st;cated listening = Ampln‘/er AR, Turntable, AR; Speakers AR 3a; Headphones

Sharpe:Scintrex HA 10 Mk. II. — Price? = about $1850. L

. Below '~ a system for the penthouse — Amplifier, Mcintosh MA5 700 { 100 watrs rms) Turntab/e ERA
‘M. 111 with Stanton cartridge; Tapedéeck, TEAC A3300; Tuner, Wright; Mainspeakers; Bowers and

Wilkins Model 70; Second room speakers JBL L700 Headphones Sharpe Model 6‘0 Mk II =~

“Price? — about $3000.



iide

IKE ‘wine, hi-fi 'was for a time
regarded as an esoteric pleasure,
requiring ‘specialised appreciation

. and specialised knowledge.

But, whilst the :cognescenti were
exchanging pretensions, other ‘more
down to earth types realised that here
was a good chance to make some
money, with the fortunate result that
we-tan ‘now enjoy our wines and our
hi-fi eguipment  without a  deep
understanding of either.

Yet, whilst” éxtensive ° knowledge is
‘ not “essential,

some . hi-fi ‘basics will
certainly “help’ you " optimize your

“choice of equipment, and will ‘prove

invaluable - when “you - discuss your

_ requirements with your hi-fi dealer.

¢

“provide some indication of how much -

The purpose .of this -article is to
answer some of the most commonly
asked questions that we receive, and to

money you need 'to spend and what
you*can reasonably expect in return.

HOW MUCH SHOULD YOU SPEND

~The cheapest stereo outfit with any-
pretension 'to high fidelity, costs
arotind -$150 — the most expensive -

costs around $6,000. This is a price

‘range of 40:1, and rather more than
the range ‘of prices of most other

~commodities. ‘But, unlike most other

commodities, the relationship of value
to purchase price is only constant over

-a small part of this range. It s, in fact,

‘only constant from around $300 to

Amplifier — Pioneér SA 500
SOLUR 7urntable — Pioneer PL 12
$425 Speakers — Peerless 12”

~hifi

“In the series of things those which follow are always aptly fitted to those -
which have gone before; for this series is not like a mere enumeration

of disjointed things, which has only a necessary sequence, but it jsa’
rational connection: and as all things are arranged toyether harmoniously,.

so the things which come into existence exhibit ho mere succession, buta - -

certa/n wonderful relat/onsh/p " — Marcus Aurelius (A D 121 180).

by Collyn Rlvers

$300 $60C

rmtm S
75% 3 - o g >
// i
= ] /
T 50%
<
2
=
. )/
25% 2
1/ =
o% ; . ; L
$750 $1000 $1500

S200

‘Fig. 1.-This graph shows thé approximate relationship bétween hi-fi quality and cost — note

that optimum value lies somewhere between $650 and $1250. The costvalue relationships

7/
‘abou't $1750 a prlce range of less than
6:1.
A fair analogy may be drawn

between the value for mofiey ratios of
equipment - and - automobiles.
Figure 1 shows the general idea.

. The point marked (1) on the graphis

about the rock bottom price for hi-fi. -

It will buy hi-fi in.the same sense that
a “ten ‘year old  Mini Will ‘provlde
transportation.

Doubling -the expendlture to $300

(point  2) will provide more than

'ELECTRONICS TODAY — DECEMBER 1971

“words - —

Holden - or

shown here have been arrived at following discussions with a /arge number of hi-fi equlpment :
manufacturers supp//ers and users. .

“double “the value. In mo‘tormg terms

one is in the realm of the basic Torana, .~
etc — 'in other: " ...

‘Corolla, "Mini-minor,
good  value  for: money: .
providing - one - can ' .accept certain
lrmltatlons of performance.. L
‘Four to five hundred doilars will buy' 7
the” hi-fi . equivalent -of “the full sized
‘Faicon. . There will

~enough power for most situations and -

- Rover e
equivalent in the field ‘of hlfl IS

uses, and although there are still some .

performance limitations, the generalf
quality is good. :

‘From here ‘up, the graph rises less”
steeply, but as with motor cars (where
the - best -compromise -between price -
and quality is-around the Volvo 144,
2000 - ‘mark), ~the * value

around $650 to $1000. -
Between $1000 and $1500 there is
Still a substantial difference in quality

be




HI-Fl-a buyer’s guide

AmpI/f/er ~ Monarch SA-600
WINCLUR - Turntable — Pioneer PL-15
$400 Speakers ~ Pioneer CS-33A

— but the difference ‘is of the same
. order “as ‘that existing between say, a

- “Mercedes 230 and a Mercedes 280. 1f
"-you can-afford the upper price, then

fine, if you can’t, you WIH still have
: extremely good quahty

“Above - $1500 to -
incrementsin performance are there,
: but less ‘obviously. This area is for the
~_contoisseur or ‘the very rich (who may
buy -their sMercedes -600s for .reasons
other . than that they are -very fine

- examples of automobile engineering).

" HOW TO APPORTION THE MONEY

“Within our- 6:1 price range, & very -

good ruleis 1o spend 45% to 55% of
‘the total -price -on" the speakers (you
.-.need “two, ‘remember!),
“split -'the : rémainder .~ more or -less

equally between the amphfler and the .

‘turntable.; - Unless your budget * is
c.restricted to the lower.end of our price

‘graph, you do not.need to worry too -

smuch -about " power Ievels provndmg
‘you foHow this gunde

-~ How MUCH POWER

“Some - excellent transistor amyplifiérs'

—are ‘'marketed in -the$130 to '$175
price ‘range — with power outputs
ranging - from 15 1o .25 “Watts per
channel and this is sufficient power to
_reproduce most programme material at
~realistic levels in a-normal size room.
. “We emphasize ~most
“'material, ; for* reproduction - of full
“orchestral - climaxes, or ~the* lowest
notes of ‘ani ‘organ; requires g lot of
“o power.” it -also’ requires .someé" pretty
“rcostly “speakers, ‘but following . our
‘costing " guidelines
~on the amplifier will bring with it the
- increase” in “power ‘required, for to a

large-extent, the power output of an

18

amplifier is related to its pnce

$2000; th‘e‘ v

-department.

and then to’

programime ~

your 3
~correspondingly increased -expenditure -

“Thete -is a big trap ‘here-for the

unwary : Many amplifier manufacturers
play different variations of ‘the Great
-American Numbers

Game : {or “its
Tokyo ' +equivalent) . and a- :$1650
amplifier may be described as anything
between 15 Watts --and- 90" Watts

depending. entirely “upon: the method
-of ‘measurement “and thé imagination

of ~thé - manufactirer's sales
May = 1971).

one.

The oniy really meamngful fngure is

one given .in Watts (average), this is

" sometimes ‘quoted as Watts (rms) and

Amplifier — TEAC AS 100
Turntable - Pioneer PL 15
Cartridge — Stanton BC.
Tape deck — TEAC A120
Tuner — Audiosound Mk Il

‘Wilkins DM1.

“‘misnomer,

, (See " also jarticle- ‘How
‘Many Watts, ELECTRONICS TODAY,
And . to ‘many .of - our
-readers who ask what is the Australian
method = the answer |s that thereisn't -

«

:f you‘are-upgrading'your existing -
equipment, start off with a new turn-
table and stylus. You may not notice -
‘any great improvement in reproduc-
tion until you upgrade the rest of your
gear — but at least you will have" . . . -~
some playable records when you do! -

whilst the ‘latter term is a technical

quality sell for between $5 and $8 per .

‘Watt {average) per.channel.

Once you have established your price
range, ' .“choosing ‘. an  .amplifier. .is

relatively simple. Some amplifiers are .~ -

better ‘than others, but for over $130
or so you -would bevery unlikely ‘to
find a'bad one. One:amplifier ‘may

jhave a total harmonic: distortion' of

0.1%, another may have 0.2%. But
you'd heed a very well trained ear to-

detect . “the: . difference.. - In-. our’
experience, .. providing .~ ‘power . is
adequate, -the choice: of amplifier

makes ~less difference to' the final =~ -

sound - than' the- .choice - of - the
Ioudspeakers and p|ck up cartrudge

RADlO TUNERS . :
Despite the festricted bandwndth of :
AM broadcasting, surprisingly ‘good
reproduction .can be’ ebtained by -

connecting . even = & ‘standard radio -

receiver “to hi-fi ~equipment. . (Hi-fi.
amplifiers have a ‘tuner’ input for this : -
purpose). -Even - better ‘reproduction
can be achieved by ‘using a radio tuner,

specifically designéd for the purpose,

or : by -purchasing an- amplifier “with
tuner -built-in, (1 the latter -course is" -

choseri -allow a further $50 or s6 on:

the pnce of the amphﬁer)

Main speakers = ‘Bowers and W/Ik/ns DM3 Secondary Speakers - Bowers and

the “manufacturers mean’
.the same thing. As a rough guide, high
fidelity -amplifiers’ of average' to good



- . cheaper -units.
- loudspeaker

B Ampllf/er —~ Monarch SA-600
: Ugg%“ Turntable — Dual 1210
Speakers ~ Magnavox 8-30

One objection 16 tuner-amplifiers is -
that even if the tuner has both AM and:

FM bands, there is a possibility that
~Australian FM broadcasting may be at
frequencies above those that most
existing FM tuners can receive. But the
-, objection is rather academic, as we are

unlikely to have -FM broadcastmg for -

_several years yet.

~"cnnosmn LOUDSPEAKERS

This is more difficult than selectfhg ‘

an . amplifier, for amplifiers - with
“similar specifications sound much the
‘Ssame - but’ . ‘speakers ~are.  more
- individualistic, = and - there' -may . be
> clearly .audible . differences = between
! speakers of similar spec|f|cat|ons and
-prices,

2-In -~ ‘general, . the more expenswe
speakers have greater power handling

capability, better bass response,” and

generally - less colouration -than “the

{Colouration from a
sounds - like speaking
through cupped hands).’ :

. More than any other item, the
loudspeaker determines the quality of

‘the -final - 'sound. The .difference in
sound between - the . average $50

speaker and the average $250 speaker -

“is dramatic, . and - usually astounds
people who - believe these differences
to be marginal. But good ‘speakers
demand - an . equal . standard - of
excellence '~ from ~ the . associated
amplifier and record player, otherwise

the increased frequency response will -

cycles per second — the lowest note on’

a piano is 27.6Hz — ‘the hlghest is

4186 Hz).
As a general rule a speaker that has a

flat-topped responise curve, with few -

dips between 80 Hz and:12:14 kHz,
will have little colouration. A response-
curve of this type of speaker is shown
in"Fig. 2. Listening tests confirm that
speakers -of  this type have broadly
similar _characterisfics. They ‘may be
described as 'musicians’ speakers’, and

-many people find their type of sound

very - satisfying for - reproducing
classical - music. -Others, . whilst

‘accepting that this type of speaker

faithfully . ‘reproduces ~the original
sound, . find  that -the -uncoloured

; respons'e'is too ‘clinical’.

For these people, a speaker with a
response - curve that rises between
1kHz and 5kHz, may be preferred. A

_response curve of this type of speaker
- is shown in Fig. 3. This slight rise in

the ' response - cufve ~adds a ‘certain

“amount of 'warmth’ tothe reproduced .

sound, and some people prefer this to

- the theoretically truer sound*of the

4 Ampl/f/er —‘P/oneer SA 500
UINDLY 7urntable ~ Pioneer PL 15,
Qi Sceakers — CS 33A

'moré analytical type of speaker —.

especially for jazz and pop music.
My own preference is for something

_like the AR3 (Fig. 2)' for classical

music, - especially - for ‘music -of the -
Baroque period, for solo voice or for
solo instruments, and also for ‘the
cooler forms of jazz. But for hard rock
and pop music | prefer the JBL type

~of sound_(Fig. 3)..But each to'his own
 tastes.

. Untll a few years ago hi-fi speakers

‘Were very large cumbersome devices —

_frequently exceeding nine or ten cubic

“feet. Nowadays, size is no criterion for

quality of reproduction, and whilst it

- is still not possible to obtain a really
- full bass response from truly bookshelf

speakers, some of the best speakers ‘in
the world are only slightly larger. At
the -present time the minimum size
required for first-class reproductlon is
about 1.6 cubic feet. .

The number of drive: umts ina

‘speaker enclosure is not related to-the

quality of sound reproduction, one of
the finest — the Bose — has nine:

_anhother, very much at the other end of

the quality scale, has six. It is
significant' that with ‘rare “exceptions

most of the speakers that authorities

j
id euty sound can be achieved
. standard

: recorders the use of these new tap

]

will provide greatly

ldeally, chromium
shouid ,be ‘used

specif icaliy

, t is tape

merely  highlight  deficiencies -~ , "t o, - swie i A et Lo

--elsewhere. Hence our 50/25/25 ratio O e = T : SE=
-+ should be maintained; unless you have e | = A = =

. sufficient experience to be certain that -~ 1S e Sradis e :

‘one or other items that you are buying - - 1 iGdivisien = Es f ; 5

is exceptionally good value for money. , g = f

A ‘rough’ idea of a-speaker’s sound - —— =

can - be obtained by studying level =

recordings of the response. These are = ;. o~ = +

graphs that show the speaker’s level of o SRITL 5 :

sound plotted against. constant input R st J = ;
“power over a frequency range that is Limba—s 20 ;i =z == —

continuously swept from twenty Hertz - | w15 | = = - F‘IA‘2
“‘to - about twenty thousand Hertz. = ohremrmsmii—s e S e e e e

~{Hertz is the term now used in place of

ELECTRONICS TODAY — DECEMBER 1971~ . e



| HI-FI-a buyers gwde

ml\(w

- o &k

IR YH TR

I inllllu ‘@7:
L) B By

UNDER Amplifler —J E Sugden A21 .
LUV Turntable — Connoisseur BD2

g v ;, T B R = ; ¥ -g_-,__._r__fir f_;) Lo s et e ‘: l Speakers — Celestion Ditton 18
f‘ﬂzzouzuu__._e*“ = t : — T = . Lo :
I L-200 . — ; L P e A j
e e : T : ‘ medium. - Recént developments - in -
] e [ S Sy e Y e =——= = chromium dioxide recording tape, and
et | = = : T iR = the commercial -introduction: of high
P — R == ¥ — quality ‘Dolbyized’ cassette recorders .-
{ Feectbet7atotsign = e 2 z! ik ;. make its position certainly less secure -
e > = | =" . than a year or twoago, but the long =
o, o — 1 T Eilt & s e Vo . R 5
Lot 577 7 7 : ‘ 8! = -playing - record - is . unlikely - to be
I 7 S - = = rendered ‘obsolete for many years to
38 Bl ya + : Z t — P .Come ; : S :
_— 5) ] ; : ! Tt e
e ; = == = Untul recentlv, no hl-fl enthusnast o
oJo st et ol = e e == P88 T would  ever  consider - puirchasing a
. : : n LrEe record - player  with an - automatic
, , k changing ‘mechanism. There was some
L L s e e S justification " for this attitude ‘because -
“are .—-and in- such - cases . one's ‘

Amplifier — Lux SQ 38 DF
Turntabie — Micro MB 300
Cartridge — Grace 840 .
Speakers — Lowther PM7 - -

re::ogmze as excellent have only two
or three drive units,

“To some extent the power handlmg

capability of - modern  speakers ' is
related to their price, i.e., an expensive
speaker -will have a wide frequency

response —: this will require a fair -

amount of power — which the speaker
must by’ definition ‘be capable . of
handling. Its a circular argument, but
applicable to most speakers.

Magazines; such as ELECTRONICS
TODAY,, = publish - tests - of “various
‘makes and types of loudspeakers. Both

subjective - ‘and -objective ‘results are"

usually “ quoted -and these results are
invaluable @ for - determining = the
frequency response, the -standard of
construction, and whether or not the
speakers are good value for money.-

“in.quality ‘with the ones chosen, rather .
~than' with actual -selling prlce of the:

calculations must be based -on the
normal prices of speakers competitive

" speakers concerned.

There are also one or two other types =~
$uch ' as the Bose that

of speaker,
require ©; much: more :  powerful
amphﬂers than are’ genera"y requured

“These types of amplifier -may " cost

.more ‘than half the price of the .

speakers - and * in - such " cases . our

'60/25/25 pricing guide may not work.

system

- -playing gramophone -record s still by . .-
far - the

“But ‘in"the end you must decide '

whlch speakers you ||ke by Ilstenmg to
them. ,

‘Decide how much you are prepared
to spend, ‘and - then visit a reputable
hi-fi dealer. Hi-fi dealers are generally
very ‘helpful and will usuallybe only

too pleased to let you compare one

speaker -against another. Don't try to
compare more than three speakers in
‘any one day. Also listen to all speakers
at' about: the same sound ‘level, for
otherwise . ‘the - louder -of “any ‘two
speakers. will usually appear ‘to have
the better response. -

The relationship of value to money is -

possibly - .rather . looser = with
loudspeakers than ‘most other items of

hi-fi:equipment. Whilst our :50/25/25-

will work :very well ihdeed for. the
great majority of loudspeakers, there
are a few Joudspeakers that are better

B rcouT

value'for’ ‘money: than " most. : Qur -

product: reviews indicate which: these
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But these types -of speakers’ are rare
exceptuons and our proposed costing
is -surprisingly accurate  and
efféctive in nearly aIl cases.

THE RECORD PLAYER :

Despite competition from reel-to-reel
and ‘cassette tape -recorders, the long
most’

popular - recording

Preamp — Crown IC 150"
Amplifier — Crown DC 300 .
Turntable < -Thorens TD 125
Speakars - Bose 901 :

:$2850 ;

very - few - high " 'quality ~ units ‘were
produced that included this facility.

" The highest quality units made today
- are still non-automatic in- operation,
> but there

k _are “nevertheless
excellent- record p1a‘yers available that

‘do include an automatic facility.

' There are a few valid oblectlons to
. automatic players and ‘the strongest of
these  is

that - the tone ‘arms on
automatic’ players -usually - require’a’
““higher. - ‘tracking - pressure than

otherwise, Another objection is that as”
“records pile up-on the turntable, the -
~-stylus attack-angle changes. ,

The = most ,fréquently

have a'raised lip around the periphery

~.+ = and this prevents the grooves of one
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~’some

" voiced -

objection“to automatic changers'is that "
“records may be damaged as they drop
_onto the ‘ones beneath. This objection
- 15"no Jonger valid as all ‘modern discs




: another

Amphfler - Leak Sterea 70
UNDER Tape deck — Sony TC 366
$1200 Speakers — Tannoy folded horn
- record - touching  the 7grooves of
The ‘non-automatic players usually
offer better value for money — but if

you really do want the automatic

facility: you ‘may not be sacrificing all

that much in quality of reproduction.
" There are two main problems- to
watch for when shopping for a record
player. These are rumble, and wow
and flutter, ‘Rumble, -is a very low
frequency = - noise . generated .- by

mechanical componerits in the drive

system. It is a common problem with
cheap turntables, but - ‘fortunately
rumble occurs at such a low frequency
that speakers of corresponding quality
have ‘a bass" response madequate to
reproduce it.
- Rumble may be a serious problem if
.one -attempts to use a poor quality
““turntable with :a good ‘amplifier :and
“speakers. - Our - suggested
formula will nearly always ensure that
this ~problem WI” automatically be
‘avoided.

‘Wow  and flutter is “again ~more

common, with low ‘priced machines,
< ‘but unlike" rumble, wow and flutter
:will be reproduced through even the
© ‘cheapest of amplifiers and speakers.
.Both" effects produce -a wavering-in
the "pitch .of the reprodiced sound,
and are caused by -the turntable
,varyin'g {or fluctuating) -in speed.- Wow
is a low. speed phenomena ' often
occuring at . ‘turntable speed  .or
multiples of turntable speed. It is
_«frequently caused by mechanical

"~ friction in bearings and gear drives. It

can also " be. caused by warped or
eccentric records. :
A good test for wow is to listen to a

pricing -

'rfecordihg"df a piano — the effect will

be apparent on sustained notes which
wrll waver in pitch "~ they will have a

'sour”’ quality. ;
Turntable faults “‘causing pltch
variations ' faster than 10 Hz: are

known = as’ flutter. - They aré ost
generally - caused by résonances in

“turntable ‘driving belts, but ‘there are

also many other causes inciuding lack
of precision in gear cutting, etc.

Flutter may be detected by listening -
'to a sustained wind instrument such as
.an oboe, the resultant sound will have

a “vibrato effect if flutter is present

- Atop tumtab/e

Thorens TD 125,

ABOUT
$400
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“you-value - your

“recording

Do not pay too much attention to =

statements that the wow and flutter of

- turntables fitted with heavy flywheel - ‘

type* platters must . be lower ‘than

turntables with pressed steel platters. .,
The statement is generally true but by el
_no means always true. !

One practlcally essentlal feature f B
récords, is an

automatic - 'system . for raising -and

“lowering " the 'toneé "‘arm. ~Theése are -
. standard fittings on nearly all top-class

units; ~and are often :fitted to the
cheaper units as well, - :

A lot of emphasis is often placed onb

the ability of a particular tone arm and
cartridge .to ‘‘track’ ‘a record at less

thana gram. (Tracking weight is the - :
downward weight - measuréd ‘at " the

stylus). The minimum tracking weight

.is largely unimportant (as“long as it =
in fact, "

does “not exceed 2 . grams),
distortion, and even récord wear,is

often ‘increased -at very low tracking

weights as the stylus jumps around ‘in

-the groove. A realistic tracking weight :

for' ' most good quality cartridges s
about ‘1% grams. There is o particular
advantage in having a cartridge that
will track at less thah this.

CASSETTE RECORDERS \

‘At first sight the tape cassette seems
a simpler:
~“medium ° “than - the
gramophone record. Andso itis. ;.

But whilst some major developments

“are ‘currently ‘taking ‘place - in ‘both

recording tapes and cassette recorders, . .
the majority of cassette recorders on
the market “at present cannot beé
seriously ‘regarded ‘as hi-fi reproducers.

Almost -all -have - claimed frequency’ -

responses up to 12 kHz or so, yet very -
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and more - convenient” -



HI-FI -a buyers yu:de |

“few indeed have any useable output
-above 6 kHz, and the only way most

of them could generate a 12 kHz signal -

-is by dropping them down a lift shaft.
A new ‘genieration -~ of - cassette

“recorders is ‘gradually coming on the .

‘market = and these are characterised
‘by Dolby “or -Philips noise reduction
“systems, and the use of chromium
dioxide tape. We have experience of
~two of these ‘machinés so far. A:-full

test of one — the Advent = was . = g

‘published in:our November issue —-it

“was a very favourable review. Another s

“that ‘we ‘tried was, on the other hand,
‘almost - unbelievably bad. 1t showed

‘that if you .add a Dolby-system to a- j.
‘lousy tape“recorder, all ‘that you have .

is a lousy “tape recorder with a Dolby
system..

_noise)...

~ We believe that whilst the cassette
recorder- may yet supercede the record

;aplayer xt is unhke\y to do so for some
years. - -

‘At the preseht time the quality of

‘reproduction - that - can ‘be obtained

from ‘good ‘records and turntables ‘is
ahead of even the best cassett players.

However, if " you ~are” prepared to

‘sacrifice 'some quality of reproduction
for - convenience, - 'then the cassette
player - has* definite .~ advantages.

Developiments in" this field are taking =

place very ‘rapidly, .and it is- quite

possible’ that cassette players” may’

equal” the quality of reproductlon of
top ‘quality turntables in the very near
future

FOUR CHANNEL EQUIPMENT

This is a contentious subject

Many companies, mainly in the USA
and Japan have developed systems that
reproduce ‘sound from four ‘separated
points. - Someé of these  systems -use
four-track tape ‘recordings, .others -use
specially - 'made . ‘four:track’ - records,
whilst yet another class of systems
synthesize * four-channel “sound -from

normal two-channel stereo recordings. -
‘The system- is being held back
incompatibility -

commercially - by
between the competmg systems

It s very duffccult to ' assess

- Pre-amp — Radford SC24 -
Amplifier — Radford SPA-50
Turntable — Micro MR 311
Cartridge — Grace F 8 E

Speakers — Celestion Ditton 25
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(The ~Dolby :system ~is-a -
-method of recording and reproduction -
that decreases tape and record surface -

_Amplifier = Pionesr SA 600
BN ;A Turntable — Dual 1218
$750 Cartridge — Shure 93E
‘ Speakers — Sony 7320 -

“four-channef sound -unless it is heard

within the confines of a well furnished
living ‘room. . Four:channel - sound

usually sounds dreadful. in-a dealer's:

showroom —-it seems to require dead

surroundlngs to be effectlve

At -the present txme there are no

standards, and ‘it is ‘too early to ‘tell
whether or not the system will become

widely accepted.: If ‘you want to:get-

some vague idea of what it soundsike,

a system' requiring only - two’ extra’

speakers and -a few feet of wire was
described: .in ELECTRONICS
TODAY's August issue.

Most authorltues in ‘the fleld of ‘hi-fi

feel that for any four-charinel system
to be widely "accepted it must. be-

largely © compatible ‘with - existing
two-channel -record - players, - tape
recorders, ete.

whilst some extra equipment may be

required,: existing ‘purchases W|H not

become obsolete.

~ Unlike some other consumer product
- industries, . ‘the hi-fi - business “is*a

reasonably - gentlemanly affair. "It ‘is

very -competitive, yet .lacks “the -high
- “pressure salesmanship-that you would

likely to encounter at a -motor car
showroom." L _

The quality of service an5d technical

knowledge' is again' much higher than
in"most other retailing businesses, and
the majonty of hi-fi dealers have good

-“setvice departments.”

Occasionally the |dent|ca| goods can
be  bought at.a lower price from-a
discount - store” — possibly - moré

frequently since the abolition of retail

price maintenance. But generally the

price ‘difference -will . be ‘small, and -

whﬂst you may have no absolute

~.. ELECTRONICS -
TODAY's opinion is that four-channe! =
sound - is -eventually inevitable, ‘but:.

guarantee that a hi-fi dealer’s after -
~sales ‘service will be:any better ‘than

that ' from the: discount ‘house, our

experience  shows ~ that it a1most
-~ invariably will be. ‘ '

Our advice is to buy your gear from ‘

an established hi-fi dealer, uniess you
know exactly what you want and are

-prepared ~ to -undertake all - service
“yourself.. (A good *hi-fi ' dealer  can
. usually berecognised by the quality of
the "agencies that “he holds, If ‘these -
- include several top names then itisa -

fair bet that'his is a good reputable

i busmess)

INSTALLATION

Installing hi-fi equlpment is usually a

simple ~ operation =~ and . can be
completed - . by _practically ~anyone

within -“.an -hour . or - two. ~Some '
manufacturers, such ‘as Sansui, provide - -

detailed pictorial instructions — others

. leave rather more to be exp|a\ned by

the hi-fi dealer. ,

‘But the operation is'not dlfflcult and B
you _can--almost certainly rely upon:

your dealer 1o assist you lf you fmd
any difficulty. '®

- Electronics’ Taday acknowledges the
assistance of -the followmg companies for -

advice and ass/stance in the - prepqrat/on of
this article.

‘Simon Grey Pty. Ltd w. C Wedderspoon
Pty. Ltd., Convoy /nternatlona/ Pty. Ltd.,

Sydney Hi-Fi Pty. .Ltd.,” Audio Engmeers :

Pry.Ltd., ‘Encel E/e'ctrom'cs Pty. ‘Ltd.,

.- Auriema Pty. Ltd., Astronics Pty. Ltd. B
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~+ -control system, The heads are designed for quick inter-

" designed for the fastidious audiophile. Three motor

No/ 7R 1

SERIES MX 7000
~ The Professional Tape Deck

OTARI series MX7000 Professional Tape Decks are’
‘ruggedly designed for hard and continuous operation.”
The Transport Base is made of heavy aluminium die -

. casting, which is precisely machined to accommodate

all fixed and movable guides, rollers, levers, as well as © "
head assembly. Electronically the MX7000 series has all
solid state circuits, and utilizes an all push button = "

changeability from 1.to 4 channels. The capstan is
.operated by a 3 speed hysteresis synchronous motor.” - -
.The speeds are automatically equalized. Features such -
as sound with sound and reversible componentsto "
produce a vertical or horizontal cabinet conflguratlon'
-are standard equupment The MX7000 series is as

.. practical as it is beautiful, and will satlsfy the most

e Aexactlng user,

SERIES MX 5500
- Gompact Professional Tape Deck

The Otari MX-5500 comes from a long line of industry- -
accepted high-speed tape duplicating systems and is

system mounted on heavy Aluminium Die Cast Frame:
= The capstan is operated by a 2 speed Hystereésis :
. Synchronous Motor. Amplifier has a three-stage dlrectly
connected 1C, in addition, extra cireuits such ‘as
-~ Sound on Sound Echo and Auto-Reverse as well as
Bias change-over are provided. The MX-5500 compaet’
-~ professional tape deck will satisfy the most exacting user.

Please phone or ‘write for 'broéhures giviyng full specifications.- .

-

W A AGENT Severm Dlstrlbutors G P 0 Box E 3002, Perth. 6001,

KLARION ENTERPRISES PROPRIETARY LIMITED |

Regent House, 63 ngsway, South Melbourne 3205 ‘Adstralia, Phone 61 3801 Cables Klanonmelb
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reproducers

devotees all over the world e supreme quahty in sound'
reproductlon If you want to give (or recenve) sound
equ:pment reveal yourself as a connoisseur and check

new ‘JUMBO’ Stereo Recenver)

KP-3021 Auto. -Turntable. Kenwood :has

. brought reliability, smoothness and dura-

- bility to the KP-3021 with .a high" quality -
24.pole synchronous . motor. -emplioyed
exclusively for the tone .arm ‘operation.

..“All automatic operations—auto-play, auto-

return, :-auto-repeat, auto-stop—are -'per-

- formed electncally Freq response 20-

20 000 Hz, .

5

-per channel output in a compact 13"
wide, - tastefully .designed .cabinet.
Freq. fesponse 17-50,000 Hz = 2 dB.
Precise tone control ... .. push-type

monitor.

KL~3080 3-Way, 4-Speaketr System. Damped pipe -
-duct speaker system .that perfectly covers wide
40-20,000 Hz.. Each elegantly styled enclosure :
contains 10” woofer,-§” cone-type midrange and .
two 112" cone-type tweeters, Max. input 15 watts

- R.M.S. Four-step tone selector for your choice of

- tone characteristics.- Size 13" (W) % 2212" (H) x

11%" (D).

the sound approach 10 qual:ty

Distributed by:

. JACORY@
< .M.TCHELL

Agents in'All States

TO: Jacoby, Mitchell & Co. Pty. Ltd. . I

215 North Rocks Rd., North Rocks N. SW 2151
- Phone: 630 7400.

[ KP-3021, {7 KL-3080 {tick ‘models required) and
focation of néarES\ Kenwood Sound Centre :

o l A N SR AR Posvcoos ,,,,,,,,,,,,,,,,,,, ‘
JM/K-3 ET1271
3 - - | - - - - - .

 The ‘ACTUAL-S‘OUND’*‘

i that’s what the name KENWOOD means to music -

the‘ full range now at any ;KENWOOD SOUND CENTRE -
m hme for Xmas. (Ask especlally to see and hear lhe o

"KA-2002 Stereo Amplifier. Has 13 watts

* switches for loudness, mode, and tape i

@ KENWOO D’ |

i
‘ l ‘Please " send ime detatls on" Kenwcod D KA-2002 I
1

1.

o



New electro-medical discovery
. could mean relief
for victims of chronic pain

§ JUNDREDS of thousands of
people - suffer from pain so
intense -that - they can neither

“work ‘nor -sleep. ' And .whilst - drugs
~'provide “some  temporary relief, the
“amounts and side effects may be of

such magnitude that the palliative may

_be little better than the pain.

But ‘a recently developed electronlc o

“stimulator “may be able to control

chronic - pain in - patients ‘for -whom °

sother .. measures’ _have "not. been
effective. Whilst the technique is still
~under ~active development ‘it ~has
-proved very successful and over 60%
~of - several hundred - experimental
‘patients found that chronic pain was
- substantially reduced. Of the failures,
a substantial - .. proportion -had
complicated psychiatric problems. -
The . technique . operates = by
electrically - ‘stimulating - ‘the .
surface of the spinal cord.

The spinal ‘cord consists of a bundle‘

of nerve tissues which carry messages
“.to -and . from - the ~brain.
_peripheral nerves leave the spinal cord
to be distributed throughout the body.
Messages travel .along -these nerves as
“electrical -impulses, and whilst " the
~original ‘input 'to ‘the nérvous system
may have been mechanical, electrical,
‘thermal, "~ chemical, - osmotic - or
whatever, the actual signal media will
always be electrical.

. Nerve - tissues consist of numerous

cells « {called : nerve - cells) - with
branching, - thread-like - - ‘extensions.
Every nerve cell -is in contact with
others -by means of ‘these ‘extensions.
The - points where  nerve cells make
contact are called synapses.:

The long extension of a nerve cell is :

called an axon,.and it is by means of

the axons that the electrical signals are -

transmitted. - ‘The * conduction . and
~insulation efficiency of -axons is ‘very
poor — about “a ‘million times worse
than . copper ..wire. of . the
cross-sectional area.

dorSaI :

Pairs of -

" Either
enough to trigger off the axon’s firing, -
“or'it is not. It is in fact a digital, rather

same

_To~ compensate for this- electrical
inefficiency, each  axon acts as an
amplifier -with. approximately . unity

" gain, i.e., the signal leaves the axon at

about the same signal level at whlch it
entered the axon. <

Axons will “not transmut any S|gna|
less than -a - certain " minimum_ level.
the * input . signal - is' strong

than an analogue system

- More than this.in fact, for the pulse .

‘generated’ by an axon s, always of

" approximately the same length. Unlike

the "‘Morse code the system can oniy
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transmit -dots. — there are no dashes;

The dots are all of the same length and
all of the same magnitude. The only
way in which the
stimulus can be increased is by an-

~increase ‘at which the frequency of the .

axons fire. I1n human beings this upper -
limit is somewhere ‘around 100 ‘pulses

“a second: -

The speed at wh:ch the electncal‘

V impulses travel to ‘the brain is, by

normal electrical “practice, very slow
indeed - at the very highest it is less
than - 300 - feet. a second '~ at’ the
slowest ‘it may only be a few feet per:

~:second. The speed of propagation ‘is - .-

25

intensity of .a -



 ELECTRONIC
PAIN KILLER

t - This neuro-stimulator unit is

- made by Medtronics Inc.,in - ..
Minneapolis USA. Unlike most = ;

‘implanted medical devices, both
the Medtronics and the Avery
units use an external power

"'sourcé ~ thus obviating further
operations for ba ttery
replacement.:

NEURG-

STIMULATOR

I
ARy Casslmg

The receiver of the Avery unit
©'" js encapsulated in epoxy resin.

Transmitter of neuro-stimulator

made by Avery Laboratories at
"Farmingdale, New York. Power is .

radiated to the implanted - - ) >

~largely a function of the diameter of
- the nerve fibre; the larger the fibre —
-~ the " guicker ‘the -speed. A -higher

velocity is also produced by a myelin :

(fatty) layer.:

At. has “been discovered - that " if an

electrical “stimulus " is” applied to the
+large - fast- conducting fibres, this will
“sblock {or gate off) the transmission of
impulses from ‘the slower fibres. And it

“is © ‘these slower - fibres = that
predominantly - -carry’ -~ pain-causing -

Simpulses, o

In-the pain killing expetiments the
“fast-conducting fibres are  stimulated .
by injécting an electrical square wave '
‘thatis variable in voltage, frequency

and - pulse  width. *The action
connection to the nerve fibre is made

“via'a number of platinum discs bonded

to a layer of dacron mesh coated wuth

asnlasnc (Fig. 1).

Wires from the electrodes are taken

“berieath the skin, to ‘ari RF receiver
im’p|anted just below the rib cage. A's o
fwith - a crystal radlo set power

' ,adiusts the

s ‘receiver by the circular antenna.

supplied to the implanted RF receiver :~ -
by a small battery powered transmitter .
carried [in the patuent s Jacket or sh|rt ‘
pocket,

The patient’ c¢an - energise ~the
transmitter whenever he requires. He is
alsoable ‘to adjust the voltage ‘from
0.3V to 30V and the frequency from 9

to 550 ‘Hz. The pulse ‘width can be -
“altered, “but only by the physician, .
. from-- ~100" - ‘microseconds’ g
“In:dse - the “patient -

to - 800
microseconds.

COntrols to fachieve'
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optimum’ pain reduction. Usually' this
is - obtained . with “the .voltage set
between 0.5 ‘and 3V:  frequency
between 15 and 100 Hz and a pulse
width of 200 - microseconds. The
‘parameters --vary .from" patient to
patient and “also? within #thé same

patient from day to day; depending’

upon  the - degree ‘of pain "and “the

efficiency of the battery used to

power the stimulator.

- Patients differ widely in the amount
of stimulation required to obtain pain
relief. Some have excellent relief with
a constant stimulus during the waking
hours, - others- require intermittent
periods - of “stimulation lasting from
fifteen to 'sixty minutes’ with pain
relief outlasting ‘the stnmulatlon from
‘one to five hours. :

The sensation  described by ~‘the
patient” -is . usually = a. very -mild

continuous - electric -shock  — many.

describe this as a mild tingling feeling
< whenthe stimulator is being used at
therapeutic -levels. - - One " - patient
described the ‘feeling as being similar
to that on the surface of a cat’s throat
when'it purrs.

The technique ‘does not completely ’

reduce pain, but for the 60 to 65% of
people for whom it has been proved to
work ‘it does reduce ‘it to a level at
which the patient can live ‘a normal
comfortable - life. -1t is  especially
effective for patients with spinal and
back problems.

At the present time the technique is

limited to -fairly simple applications
but -it is quite probable that cancer
victims may be helped w1thm the near
future

" The system ‘is however regarded -as
‘experimental and whilst neurosurgeons

see the technique as ‘the answer to-

chronic pain ‘not responsive to other
known freatment’ it is seen as a last
resort ‘rather than a routine practice.

TRANSMITTING
ANTENNA

ON SURFACE
OF SKIN

This sketéch — by one of ouf staff artists — shows how the receiver and electrodes are
/mplanted The patient is shown adjusting the transmitter — normally carried in the
patient’s coat or shirt pocket.
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‘<o produce

o mANY peopie' use their -hii
: equipmeént  to .listen to " radio
broadcasts “— in fact, . many use -

+ .+ this -facility more frequently than for -~
~ listening 'to their records or tapes. -

~This™“is

industry ‘and many manufacturers now
amphflers
. radio-tuners,

~The" San5u|"210A t‘une‘r ampli‘f’iér
‘ Company's: -

Joomaintains o the - Sansui
- reéputation of ‘producing well designed
‘articles . offering _above average
-performance. - SC TR
¢ The “external -appearance -is good,
with " a . well  balanced ' front panetl

28

‘recognised by the hi-fi

with builtin’

B0 s B0 s W L e B s
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layout framed in. the . oHed tlmber~

edging of ‘the wooden cabinet.  The
“brushed -aluminium - front. panel is

~divided |into “two distinct ‘parts. The
'top ~ half -

‘contains - -a --—dark-tinted
transparent - “plastic . panel, ..behind
which" is located the" tuning meter ‘at

the right end and the medium wave
-and short wave scales in the centre, An -~

aluminium’ tuning knob “is located at
the -right “hand ‘end. The" tuning dial
and \meter -are effectively illuminated
from the rear when either MW or SW
settings ‘are selected. The illumination

-which s exceptionally“clear; is in'

yellow and green colours.

The bottom ha|f of - the banel is

" “speaker connectlons

~tombination

amplifier *

N

+

- - recessed in by approximately %’ with

respect’ to-the ‘top panet and contains

" the following controls:—

_.-a) -headphone jack socket
~b). power on/off rotary switch
¢} bass control knob
d) treble ¢ontrol knob
"‘8) - tape monitor on/off switch
f) ‘loudness -control: on/off switch
~ g) “dual concentric volume control
h) rotary selector switch with four
. positions; namely, phono, MW,
.. SW,-and auxiliary input.
All “input : and - outputs, with ‘the

‘exception of the headphone jack, are

located on the main chassis at the back -
of . the - amplifier. - :Plastic-capped -
screwed “terminals “are “used for- the

- -external “antennae connections, :the

external earth connection and the

RCA . ‘type "coaxial : ‘sockets - are
provided -~ for - the . phono . input,

-auxiliary -input, tape“monitor input
and tape record output. A ‘DIN’ type

socket - is also . fitted “so that  a
‘record/playback
patchcord may "~ be used with “tape -
recorders “équipped - with :this facility.~

No -facility is provided for paralleling

-inputs. This means that a-mono signal ¢ -
‘needs : to ‘be  fed ‘to :both auxiliary

inputs to drive both channels. . ~
- Two power ‘output sockets -of ‘the
Japanese: two . pin . type are also

inciuded ~on " the ‘back - panel :for
powering either a tape recorder and/or .-
~a record -player.:Only one of these -

outlets ~is “switched - through - the
power on/off” switch. The
correct operating ‘voltage -is adjusted

by wvarying the position of a multipin

“plug. This provides 100V, 110V and =1

220V - -or - 240V " mains - voltage

“transformer tapplngs as required.
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~The -amplifier ;performéd admirably .
{_when subjectively tested at home and

in"the initial laboratory tests. Theonly -

fault  that we could . find was the

construction = of " the : dual-concentric -
volume control krob which was very
awkward "and a. trifle annoying to
~adjust “ to obtain"optimum - balance
between . channels, particularly - for,_‘
someone with large hands. ‘

Accurate location of any station s
possnble with .the "aid - of the tuning
meter “and the exceptlonally smooth
tuning mechariism.

The illumination- of the tunmg dial

jand meter has been carefully designed

“well faid out and readily facilitates '
fault finding should the need arise.. o

80 that it is. 'not masked by strong
room hghtmg and ‘conversely, |s not

_.too bright in the dark.

The internal wiring and cnrcwtry is

‘Two _ horizontal ~ printed . circuit

| boards located in the bottom of the
‘chassis -

contain - all' “the -circuit
components with the exception of the -

‘power transistors, mains transformer,

fuses'and control potentiometers.

. Unimpeded-access is possible to both
sides of these printed circuit boards
once the amphﬁer cabinet has been
rem0ved

.THE RECEIVER

The receiver stage utilizes the Iatest
high  stability ceramic filters. These

: ,fllters have a double hump-shaped,

‘ELECTRONICS TODAY — DECEMBER 1971
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SANSUI 210A COMPONEN T CONNECTIONS

-OUTDOOR AM ANTENNA

T A == VOLT SELECTOR :
The 210A is shipped with the vnlt :elector preud)usud to -
" the line voltage in your area. if the unitis to be operated -
: from the different volt line, the salector should be changed
16 the required position as foliows: ‘1) réemove the metai
i -stopper; 2) remove the plug from volt socket you have been = -
B ERSI PR using; and ‘3) piug the errow hend into the appropriate - -
'J : : ; 4ix voltage. ; : L

s

PVC WIRE

'/;‘

B9
E ,“ ¥

70 OUTPUTS OF =i
OTHER COMPDNENTS

TO RECORD PLAYER, TAPE DECK, ETC.
CAUTION: ‘Never connect to the AC -
Gutlets beyond thelr specifisd meximum
rating.

TAPE
MONITOR
(PLAYBACK) 1 |

WALL-OUTL!

RECORD PLAYER /'

ﬁoppzn PLATE
BURIED UNDERGROUND

(ol
CONNECTOR)

LEFT SPEAKER.

. 'TAPE DECK (Pin of DIN) RIGHT SPEAKER

7

NOTE: Radlo noise, if heard,
may be reduced by ground.
ing. .- )

i

ansu l

LEFT CHANNEL
s, RIGHT CHANNEL

.-SANSUI ELECTRIC COMPANY LIMITED

Head Office; 14.1, 2-chome, tzumi, Suginami-ku, Tokyo, Japan. TEL. 323-1111
Printed in Japan (41010M

A plasticised card supphed With each upit shows, clearly

. “and simply, how various units are connected together.
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i H Betel & Xjeer
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Potentiometer Ranga _50___dB Rectlfmr'_RHS_.__Lower Lim Frsq 20 Hz We "Spesd: Jlﬁ_mm/sec Papsr Speed: _3_mm/sec - ‘

@ /LI{}D eruel & K]ca'r ET 755‘7/

il & Kieer -i Yot ol

characteristics. .~ However,

single " €nded " push-pull
.-configurations similar ‘to the circuitry

. used in‘the AU101 amplifier which we .

“reviewed in May. Quick acting fuses

;are fitted in the “dcsupply to .the -
“power ‘transistors.  The power supply .
to the preamplifiers and receiver stages .

.- is stabjlized by ' an -npn -transistor

- operating as a stabilizer and a capacity -

\

:30

_-the.
- ‘bandwidth is limited to approximately
“. 6 kHz."The power output stages utilize .
transistor -

semiconductors - are “silicon with ‘the
exception of the two pnp drivers. i

‘The ‘three stage ]F is effective and

the .image rejectlon ‘is better than 52
“decibels. .

The - inpiit cir'(:’uitry" consists of “a

“ferrite “'loop stick’’ with an additional
winding' for the connéction ‘of ari
~external ‘antenna -but "is subjectively

still above average with the loop stick

alone

210 BrUeI&K;cm
; TUNER . 5 L) ;) | T L] T
- AMPLIFIER f@f i J £
R R R A R | —
; s g_i—. : =
v ) -
rREGORIEY Résp 7 '
ONSE_OF_SANSUT 2 ! = ,. +
210A AMPLIFTE| — -
WITH LOUDNESS | == y 4 - ] * -
SWITCH QN | F— — mas .
1_dectbel per| = - e —
t~‘dl!lslﬂn__ +
- —— B = I'.‘I | I3
3 .
: ﬁéc.No.:
vDate:]13.9.71
|0 sign:D.W.L. ol
. : - 10 20 - Hz 60 ;100 : 2200 500 1009 2000 5000 10000 20000 .. 40000 D A B C:Llir
CQP 138 g Munib!yFrequency Scale by Zero Level: . (1612/2112) < ACBC L Lin
filter crest with exceptional cutoff — multiplier - filter. Al of  the As with “all - Sansui .amplifiers” a

comprehensive 14 - page
Instructions and Service Manual’" and
a general information card is supplied.

In -addition  the  general “information = -

card, “which s - 11" x 8% and

" plasticized, gives on one side graphic

~information

“for woall . -external
connections “and ‘on- the other side a

- ‘detailed -description of each knob'and
-switch*function. This card system now

used “on . all :Sansui’ -equipment “is ‘an
ingenious feature, which eliminates the

ELECTRONICS TODAY — DECEMBER 1971
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AD‘V‘.A.NCE
sco pe for

0S1000

j bsculoscope

15MHz, 7" hlgh

Here is a small size, hghtwelght 5mV/cm dual trace "
- -oscilloscope offering wide time base ranges and -

.|comprehensive trigger control combined with broad band-

width and calibrated deflection factor. Solid state circuitry
makes the 051000 |dea| for serwcmg or laboratory use.

* Probe Kit

An accessory probe kit is available for use with the entire

' range of Advance oscilloscopes. This provides for a standard .

bl

: S

-1 compensated test tead which may be terminated at one

nd with BNC or UHF type connectors and at the probe end
. may be fitted with probe bodies of x1 and x10 ratio.

be fitted to the probe which also has provision for a

grounding Jead connection adjacent to the probe tip. All the

- pa

ts-are supplied in a plastic wallet suitably compartmented.

¥
1
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" Another

~Input impedance MR,

~ INPUT COUPLING: AC/DC/Ground
‘X DEFLECTION: ~

ing-loaded hook, needle, 4mm plug and ailigator tips may =~ "+"

preelse waveform measurements

DISPLAY ‘
10cm x 6¢m rectangular tube w:th AKv
overall EH.T.P.31 (standard) or P7 (long
persistence) phosphors available. With
dark grey filter as standard. Brilliance, -

“cont
EXTERNAL Z MoD:

AC coupled rear panel socket. 1vpk.pk for '

visible modulation, 60V for blankmg
DISPLAY MODES:

SINGLE TRACE: Y1 or Y2

DUAL TRACE: Alternate sweep or chopped
mode (250KHz) automatically selected by
time base ‘setting:

Alternate sweep—0. SuS/cm to 0.5m$/cem, -

chopped mode—1mS/cm to 1 sec/cm.
%-Y mode—via Y1 and Y2 inputs—

'selected on time base range swutch

Bandwidth DC to 1MHz.
Y DEFLECTION:

“Dual channels— -
.Sensmvnty—SmV/cm to 20V/cm =+ 3%.

BANDWIDTH: -DC to 15MHz.
INPUT Z: 1M/ 30pf.

TIME BASE: Ranges 1 sec/cm to

Focus and Graticule |||ummatlon by normal g

s O.SuS/cm with X10 Expansion *5%;

- TRIGGER MODES: (i} Internal Y1 ‘“+-or —
(i) Internal Y2 + or =~ (m) External
“4oor = (iv) Line 4 or =

LEVEL CONTROL: (i) Manuat or (ii) Auto
wuth automat«c free fun in absence of

EXT rme Input Z. 100k 15p1,

EXTERNAL X: Via external X input, -
sensitivity 1V/em. Input resistance =

“. 100k, bandwidth DC to 2MHz. -
" -GENERAL INFORMATION
CALIBRATORS:

(i) CAL:: Line freqiiéncy square wave -

1V pk.pk == 2% rise time approx. 20uS.
(ii) PROBE TEST: T|me base gate wave-
form + 10V,

‘SUPPLIES: . .
a‘95111/103121/111130

190-222/206-242] 222- 260

‘Selected by rear panel switch.”

45.440Hz.-Approx. 3 S
OPERATING TEMPERATURE RANGE
0to+ 40°C. i

WEIGHT:

20 Ib.

- SIZE: ‘
77x U7 X177,

H W - (L

"" Further information avanlable from:

- JACORY@
- MEICHELL

SYDNEY

[ 'MELBOURNE -~ 302491 PERTH
936117 LAUNCESTON -

ADELAIDE

630 7400 BRISBANE - = 210586
28 5725

2 5322 JMELTT
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CAPABILITY."
 18Ato35A
50V 101000Y

_I‘R‘has‘ a proven record of supplying new and unusual desigris to
- “meet stringent or unorthodox parameters, For further assistance
- in ordering or detailed design information call your local

WARBURTON FRANKI ofﬁce

: ~Ratings — Absolute Maxcmums f

BRIDGE CIRCUIT ASSEMBLIES

'RATINGS AND CHARACTERISTICS

Part Number (1)

18DB

3008

S50FB

60FB

100PB

B6F

B12F

B70H

IF (av.)-Max.
“average out-
putcur- .
rent{A)(1)

18

3.0

| ams

60

10.0

24

360

IpM{Surge—
Max. peak
one cycle -
surge cur-
rent {A)

40

70

200 -

150°

ApM—Max, re-
petitive peak

current {A)

5

B

20

160

i7T A—Ambiont

Operating
temp {OC)

to 1400

—400

—400
10 1400

—20°0
to 1400

650
to 1500

=
10 1500

1o 180°

—§50

._650
to 180°

Caselpp.13-15)

D-2

D-12

D-13

D-14

(2)

D-10

D-10

D-10

.-{1) = Suitable saféty: factors — both voitage and Current — commensurate with individual -

application conditions must be applied to the absolute maximum ratings to safeguard against
voltage transients and current surges,
(2) For D-4 Case, use “P" sumx ForD-§ Case change sufhx to’ L

32

[ @' WARBURTON FRANKI

@ ADELAIDE 66-7333 ® BRISBANE 61.5121 . @ HOBART 23-1841

‘® UAUNCESTON 313300 ‘@ MELBOURNE 69-0151 @ NEWCASTLE 61-4077°

@ MOUNT GAMBIER 2-3841 - @ SYDNEY 648-1711
@ WHYALLA 45-0216 . '@ WOLLONGONG 25444 ~

CWF 1371
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need fo refer to the manual for basnc
operatnonal instructions.

- The manual covers such subjects’as _.
installation, = -operation and
“maintenance . and includes
specifications, circuit diagrams, wiring
and board Iayouts with component
_part lists.

“This tuner amplifier is' the ‘first
Japanese unit we have seen which has
a 24 ‘months warranty onparts as weli

-as the normal 12 months freelabour..
Spare fuses ‘and pin plugs -and “a’
polishing cloth are: supplled Wlth the
unit.

PERFORMANCE | ST
The -amplifier ‘performed well ‘when .
subjected - to . all “.of our various
‘laboratory ~ tests ~with - most .of  the

measured parameters being equal toor

exceeding those  claimed by the

manufacturers.

Power ,oUtput varied considerably
with the different-inputs driven at the
recommended input levéls.

~ Frequency - response and ‘harmonic
. distortion were much better than the: -
, manufacturer s claims.: :

fS|gna|-to-no|se ratlo and channel
separation ‘were approximately equal
to the manufacturer’s specification.

The * loudness - control - :became -
progressively effective below 4" watts
output. ‘

The oscillator tracking on short wave .
showed signs-of aslight maladjustment
of one ‘trimmer “and whilst -.not
seriously - degrading ‘the performance,

" resulted in a slight doss of sensntwnty
above 9MHz.

This tuner amphfler is an extremer
good low cost high performance unit.
Like its brother the AU101 amplifier,
it is very good value for money .and
should make ‘many people reconsider
the advantages of a tuner amplifier as
compared to a straight amplifier'in the
home high fidelity system e

| ELECTRONICS TODAY — DECEMBER 1971 '~ TR S © 33



_ " British 'c‘ompah‘y.mak‘e world
- breakthrough with new
integrated circuit design.

34

v

A SEVERE blow to the ‘USA'S
already - ailing’ microcircuitry

business was delivered last week

by Britain’s Ferranti Corporation.

For the news that Ferranti engineers

had developed - a totally’ new: bipolar -

integrated-circuit! . manufacturing

‘process-. coincided with - ‘the" “shock -
- -announcement - that - USA’s * General

Electric Company - had closed its

integrated circuits: department witha’
loss of over $50,000,000.. '

The - development - work - at - the
Manchester factorles of Ferrantl has

‘created a world'bre‘akthrbugh that ca'n‘ ;
only. ‘be compared in significance to

the' developmient .of the flrst metal
oxide silicon mtegrated circuit.:

“But' the new process opens up
markets, . that . were-  previously

simpossible : using the -conventional
‘metal-oxide-silicon technique.

-David - Grundy, - marager - .of fhe

company’s  integrated - circuit -
- engineering  group -says: that" . one
;vlmmedlate .application ~would be"a

sihgle’ chip, combining both digital and
lineat funct|ons to yteld an

ELECTRON|CS TODAY DECEMBER 1971
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ABOVE: Close-up of a curve tracer
displaying the collector-emitter character-,
istics 'of a CDI transistor in a d/gltal array.

RIGHT: Physical inspection ‘of rubyliths of L

a 1,024-bit shift CD! reglster

LE FT: An operator carrying out a process
-control check using a curve tracer which
shows the collector-emitter charactenst/cs
'of a CDI transistor in a digital array.
BELOW: View of part of the pre-production
line for CDI bipolar integrated circuits

in the Electronics Department of Ferran ti
Ltd.

automobile "~ fuel - injection

system - that could - solve " most. of

today’s exhaust pollution problems.
The “: new technology

ensure its -acceptance

random  ..access
computers, . random - logic:

systems, - and  telecommunications , -
through to consumer. products..
The - .new "~technique could . well

provide - the “first high. performance:

_‘computer on a sllce
' smgle ch|p|

- HewiIT WORKS

~Over the past three years, Ferrant1 s
" sémiconductor division - has - devoted
intensive: effort aimed at meeting the

control -

offers
previously:unobtainable versatility of -
design and application - which must :
in -areas as
diverse as desk calculators, high ‘speed -
~memories . - for

arrays,
automobile - and  aircraft - electronic

.integrated-circuits

or even on a

fast-growing ;. -demands -~ of = the

international electronics market fora"
~low :cost ‘means of ‘achieving -higher
~function -density . integrated “circuits
with'an accompanying improvement in
- ¢omponent performance. '

Conhventional :
provide - ~high

ELECTRONICS TODAY — DECEMBER 1971 ~ > 7"

“ofiginated

(coi)
~masking joperations compared with the

‘development

sworld "

~for the first  time,
‘manufacture .. of LSl { ‘
- integration)} circuits ‘that ‘combine the

- consumption.

“bipolar

“.switching 'speeds, single logic supply
+ rail, linear performance,and combined

digital" and linear functions on one

‘chip, but have the major drawback of
i requiring

" diffusion .’
-manufacturing . efficiency on - digital
-arrays .of

masking -and
* which " limit

.complex
operations

metal - oxide si|icdn
complexity. . :

Consequently, Ferrantl commenced
extensive - - development . -on - -the
Collector -Diffusion Isolation process
by - the . USA’s ., Bell
Labotatories. : :

The collector - diffusion isolation
‘process - requires  only  five

nine steps mvolved in current blpolar

- processing.’

A severe fimitation of the original

" CDI system was the requirement for a
" three -volt  power supply.  Ferranti

recognised that this difficulty was not
insurmountable “and " a-major ‘process
programme . -was
undertaken, resulting in the perfection

cof a truly TTL compatlble f«ve volt
CDI process. -

This new techmque represents a
breakthrough - in- -bipolar
technology because ‘it makes possible,
.the - practical

(large - .scale

very high complexity of conventional
metal - oxide  silicon -techniques with
the performance*advantages of current
bipolar - devices.: These “include . high
switching speed, digital ‘and ' linear
functions «“6n - the ~same ~monolithic
chip, ‘and high current capability. Even

- more significantly, "a supply voltage
. range of one volt up to five volts not
“only “ensures ‘a single five volt stupply

rail that is truly compatible with TT1
logic systems, but also a!lows battery
operation.

As‘a blpolar technoiogy based ‘on
the bulk properties of semiconductors,
Ferranti CD| possess the high stability
and ruggedness of conventional bipolar
devices.  This allows simple, low cost
packaging, which is an advantage ‘over
technologies like metal - oxide silicon
that .-.are -based = on . the surface
properties - .of sémiconductors™ ‘and

/consequenﬂy are more suscepnbie to

ionic contamination. :

Initially,  the Ferrantu organlsatlon
are - producing ~library —of -~basic
functional building blocks — suchas
gates “and flip-flops, taking advantage
of - the unique pr'operties‘ of 'CDI
devices * 'to’ .achieve - minimum_area

Ultimately, . klarge part of the
market for the new technology may lie
in“custom development for specuahsed

" applications. In fact, rumoturs in the

electronics ' industry ~suggest ‘that the
British .. “Government =~ may  ..soon
subsidize development of ‘a Iarge solid
state memory system. L4

i
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CHOOSE YOUR MODEL, PARDNER!!!

1 Douglas Trading is firing Big Dlscounts your way

~Our opposltmn would probably Iuke to shoot us if they could
find out just how much you'll save. Think in terms of savmg a
quarter to one-third of going list price and _ ,

gyou’ll be rlght on the mark'

~ ' 4TRACK,3SPEED
AKAI X-5000 STEREG'RECORDERS — in leather or wood!

; Just listen to these features — Arack stereo monaural  and stereo headphone jacks . the hst oes-on and on
recording: and playback, 3-speeds,. Cross Field - Head, - but our heavily dISCOl]lntEd stocks mustgrun out soon. $299
- Hysteresis * synchronous -2-speed -motor, automatic shut.

off, pause control equallser for each tape speed DIN

Hurry Reach for the savings!

4

AKAT 'AND DOUGLAS TRADING AUSTRALIA— WID: B:E:SE‘IVB
AKAI 4-track, 5.channel Stereo Cassett; 1Z§se
Deaigned by AKAI ‘Japan for BXC1uSiv:1ne'
throughout Australia by DOuglase’l‘:"a : gl
Breakthroughi Fantastic response.ss
30~18,000 Hz . (4-/- 3 4B) from‘ :
cassette with 150, ooo-hpurs
guaranteed ‘head " 1ife. : ’
Integrated circuit,
Hysteresis: svnzgionous
-pO0tOor - mo eseww
' :‘;zg;m:nded petail -price :
AKAI M 10 ’ was B460 sivii :
4-TRACK, 3 MOTORS, STEREO : R Douglas Tradmg spema] p"ce $232 ’
Here's a model 1o give you a truly professmnal ;
";°“ech lﬁr W;(th tm’m ooy *?a" Sonénd' Fez:i See what we mean * Tape selector for best performance
ures ack .stereo monaural recording an . ;
playback, Cross Field Head System with 3. by Big Discounts? B ﬁﬁmaﬂ?ciﬂﬁ?ﬂ,é“}ﬁ??ﬂ'&'ﬁmof0 - "
heads, - 3-speeds, 3-motors, auto. stop, auto. A -special at Douglas Trading — SONY p p . : v

pinch whee( release, track selector and tape * Lownoise preamplifier with all silicon

e 0 ,‘;’teM;’;;gdP;?:J,go"d SR e e T amsstor vbvation prof moar.
Fra ; ‘ B $399 FULL PRICE |99 - to-read dual level meter. ,

The Biggest Discounts are at CC( >>>> 19 B?g:;(ﬁoﬁgsygég?URNE
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Akai’s SW155 speakers have a fine
- appearance and combine reasonable

performance with low distortion.

HE Akai SW155 speakers. are
one of the more recent types of
speakers which are designed with

striking front grilles. They are designed -

“to be an additional piece of furniture-
with an emphasis .on -the -quality of
external finish, The dark grille cloth of
these speakers is deeply recessed - to
approximately < 1%" —~ and covered

with a heavy carved timber grille. This
deeply - recessed front  considerably -

reduces  the available .internal volume
{by about 200 cubic jnches). .

.. iThe -striking app"earance of these
speakers may limit to a minor extent

is constructed from 1"’ thick veneered
‘plywood which also forms the heavy
timber surround .to the front ‘panel.
The enclosure is of the vented design
and has a third bonded fibre lining,
which provides some internal damping.
" The speaker complement consists of
four tinits:— ' ‘

having a 6 ohm impedance and 25
Watt.-nominal rating, with a magnet

- “measuring 4%"' diameter by 5/8"

~deep.. - :

. The next speaker is a 5" midrange
unit, .L.C. coupled, with an 8 ohm
wire wound potentiometer wired in
parallel. - S .

their use in some rooms. The main box -

- The largest speaker is a12” woofer '

ELECTRONICS TODAY — DECEMBER 1971
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-~ AKAL .
LOUDSPEAKER L , ~ L
TYPE R e
; R N - ‘ ’ ) B ~The  midrange  speaker - rathér
“surprisingly, :has ‘a3 Watt nominal
- rating- and -an 8 -ohm impedance -
with" a magnet assembly measuring
2%’ diameter x 3/8" deep. This
- speaker -operates . -in- the ‘range:
between 1200Hz “and - 5000Hz &t -
which point :the 2" Horn type
~ tweeter takes over via-a'second L:.C.:
crossover -network - and another 8
ohm wire wound potentiometer.
The 2" horn -type tweeter ‘has a
1%’ diameter by 3/8"' deep magnet
assembly: this is relatwely !arge for
a tweeter. :
The final speaker in the network is
a  conventional - desigh - 2%"
cone-type tweeter capacity coupled
to the 2" horn type tweeter and °

. designed :to" .be effectlve above :

~15,000Hz. ‘

The 'mid-range -~ and h,lgh-range
' controls are ‘mounted on a recessed
panel in the back of the speaker. This

* recessed panel also contains a pair of -
spring loaded terminals as well as ‘a
_ practical tip and sleeve jack ‘'socket"

- which Akai alone use on loudspeakers.
The' speaker comes complete with &
cable fitted with a tip and sleeve plug
each end to facilitate .connection of
the speakers to  an amphfxer W|th
similar facilities.

A set of six felt pads wnth adhesive
backing - are - supplied - with- each -
speakers.. These pads which are %'’ in
diameter by 1/8" thick may be used if
one wishes to stand the speakers-on

. the floor. o R

Subjective A~ B tests with our
control monitors indicated a loss of
low" frequency response which “could
be partially corrected with bass boost, .
‘Further subjective tests in the home
showed evidence .of ‘a’ very slight
colouration and 'a lack of presence and
brilliance = with~ the ‘mid-range and
high-range controls set at the normal -
setting.- By adjusting these controls to
their maximum positions there was a/

_slight improvement in- the presence

* HIGH- RANGE -

MID RANGE -~

CONTROL ; ““CONTROL L ~and brilliance.. There was a notable
POTENTIOMETER POTENTIOMETE&I_ ‘ difference in the" frequency response .

- between the two speakers.
- The -mid- and high  range controls
provnded some . boost and, - rather
, surprisingly, ‘exceptional cut. In fact,
- ' with. the ‘¢ircuit arrangement used
: (refer Fig. 1) the minimum settings of
the “mid-range and high range controls
‘ . ~isolated the mid-range speaker and the
: '12’;' y Vg e s 2 two tweeters. In most speaker systems
WOOFER ©UMID RANGE - LT HORN - TWEETER we _have seen, the potentiometer is
- : - : L TWEETER . . connected ..in - series - with".a fixed

; ; I ’ S s resistor thereby limiting ‘the effectlve

0T Fig. 1. Akal’s method of interconnecting the various drive units : - s .range of the potentiometer.- :
provides an unusually large range of mid-range and treble attenuaticn. R An intrigiiing feature of the speakers

Coag Ly LT ool v ° ELECTRONICS TODAY — DECEMBER 1971



5 "Briiel & Kjeer 56' - Potentiometer Range .2 50" dB-Rectifier RMS " Lower Lim. Freg.: 20 Hz Wr. Speed _3L‘i_mm/sec Paper Speed: __B_mmlsec
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many below) cannot hear frequencies
above 15,000Hz we are confused as to
the reason for mcludmg the second
tweeter.
was ‘the wmng of the mld -range ‘Between 100Hz and 15, 000Hz ‘the '
speakers - which - appeared to' be : response - is - relatively - flat . .and
intentionally -wired -up ‘soas to be . - .comparable W|th most’ speakers 1n its
180° -out of ‘phase with the other - - ’price bracket.-
speakers.” Both -speaker units tested- .- A -noticeable ‘peak occurs around
were wired in- this fashion. The ' ~ 100Hz and can be attributed ‘to the
‘measured . frequency - response ‘vent pipe diameter and length. A slight

confirmed the lack of low frequency reduction in diameter of this pipe, or:
performance with a notuceable roll off . .an —increase - in _its - length, would
below 80 Hz.: - : . optimise -its performance -and would
-The measured -crossover frequencnes 5 ,éxtend the low frequency responses of
were approximately 1600Hz, 4000Hz - thesystem.
and 14,000Hz, which- is -in  close For the housewife who wants a set of
agreement with the catalogued -data. - speakers ~to ~ complement - her
The 2%". tweeter had a‘ very low .~ furnishings, and for the husband who
sensitivity as is shown by the sharp - wants a reasonable performance with
drop off above 15 000Hz. But as most - low. distortion “then-the Akai SW155

people above the age of 25 years (and = ‘speakers would fit thebill. .~ " @
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In this two-part article we

, expla/n how to use this
' versat/Ie crrcu;t component

‘LIKE ‘the Estabhshment but of

more obvious value, Zener diodes
remain constant and unperturbed'

by ‘external change.
Zener diodes — named after Dr. Carl

- Zener - -are ‘used primarily as voitage

‘references.

.. They . - are -devices . that
maintain .an almost constant voltage
across them despite varlous changes 'in

- circuit conditions.

- stud - 'mounting-  forms;
Zener diodes are capable of rectifying e
into - -pulsating-

Externally, Zener diodés ook much

Zener -
. resistance - below . a certain, critical,

i ‘graphically -in Fig.

“Zener diodes ere 7deliberately'intende;d

to be used with ‘the anode connected

'to a negative potential and the cathode -
-‘connected to a positive potential.

WHhen ' connected
diodes

in . this manner,
have ' a - very - high

voltage - (called, - ‘appropriately, - the
“Zenervoltage). = . oo :
“2But. if - this' critical - voltage - is

"kexceeded, the ‘dynamic resistance - of
~-Zeners drop to avery low level. And in
" “this

‘region, _.esséntially - constant

-voltages will be maintained across the

“Zeners,  and - these constant voltages
‘will ‘be ‘maintained despite quite large
changes in the applied currents.

.This characteristic - is - <illustrated
1from which it
may be seen that beyond the ‘Zener

~voltage” -the "-reverse voltage remains

v practically constant desp‘te changes in

the same ;as conventional diodes and -
~.are:'manufactured .in axial lead, and

furthermore

alternating - current

- direct ¢urrent as are their convenﬂonal
‘eounterparts.

: _But

unllke conventlonal

d|o'des, i

reverse current.

‘Because of this characterlstlc Zener
diodes “may - be  used . to -provide ‘a
constant voltage drop, or reference

= voltage,across their internal resistance.
Zener diodes ‘are manufactured in a

number -of wattage ratings and with

‘Zener voltages ranging from 2.7 Volts

to 200 Volts. - {In practice, Zener

diodes with ratirigs exceedmg 30 Volts

are rarely used.)

THE BASIC CIRCUIT

A basic voltage regulator  circuit,

using : one resistor: and one(ldeallzed) .

Zener diode, is'shown in Fig. 2. Inthe
example “shown,: the -Zener .diode ' is

rated at 5.6 Volts and the -applied -

—y——o
« YO T
VIN '-‘ Rl
5 = i

'S 3000 | . :

{2 VOLT ““RADIO
ezvsscgw s

Ve , ; BE

Sty FIG 3 ,

vo|tage V in‘is 8.0 Velts. With no Ioad B
~applied to the output terminals, 5.6

- Volts will be dropped across the Zener
~diode and the remaining 2.4 Volts wnll
- be dropped across resistor Rs:

If the input voltage is now changed,
“say, from 8.0 Volts to 9.0 Volts, then
" the voltage drop across the Zener will
cstill ‘remain at its nominal 5.6 Volts -

"but ‘the voltage drop across Ry will =

sincrease, from 2.4 Volts, to 3.4 Volts. - '
- “The woltage drop across the (ldeal)

‘ 2 Zener will remain constant.

“an external
"connected “across the circuit;:

_“through': the Zener “will

In practice, the voltage will increase
sslightly due to the dynamic resistance

of .the  Zener..{The ~ method ‘of

‘calculating the change in Zener voitage -

is simply -to multiply “the ‘dynamic

resistance of ‘the Zener diode by the .

change in Zener currerit.)

.The resistor R1, in"Fig. 2, represents
load. 1f  this ,
then
some of ‘the ‘current that was flowing
now -pass

through ' the -load. - Providing

constant voltage will be mamtamed

-across the Zener/load.

The ‘series resistor Rs'ls selected 50 .
‘“that the ‘minimum ‘cufrent. passing =
~ through the Zener is not less than the

-level required for stable reguiation. -

~This - level “begins “just below the -
“knee’ of ‘the reverse voltage/reverse
‘current curve {as shown .in Fig. 1), = .
- Curves ‘such ‘as ‘this are available for all -

-makes and types of Zener'diodes. -

valué of Ry is such that current flow

1t is also ‘necessary to ensure that the
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load s ...

“the 7

current in"R, ‘is ‘greater than the load
turrent, some current will- still -pass ,
through the Zener and a substantially



tthrough - the * Zener diode cannot
xceed its . specified power -rating:
which -is ‘the Zener voltage multiplied
y the Zener current. In the circuit
hown in Fig. 2,maximum current will

low" through the Zener diode when

he load is disconnected.
The-design procedure for this circuit
“4s quite simple. ,

. Specrfy the ~ maximum - and
‘minimum load current {17), say 10
mA and O mA.

. Specify " the - maximum

voltage that is likely to occur {say,

12 Volts), but ‘ensure ‘that ‘the

minimum -~ supply - -voltage - will

always be at least 1.6 Volts higher

. o

to be used,
In. the circuit shown in Fig. 2, the

required output voltage, and hence

the Zener voltage, is 5.6 Volts, and

‘the
current is 100 microamps. Thus the

maximum  Zener: current -is 100

| - microamps plus 10 milliamps. —
which'is 10.1 milliamps.

[
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2
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than the Zener voltage of the d jode -
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‘4. The series resistor Rg must conduct

10.1 mA at'the lowest input supply
“voltage: and so. allowing 1.5 Volts
‘minimum voltage -drop - across R

(i.e. input ‘voltage minus' Zener
“ voltage):— : gha A
R, = 15
a8 10.1x 10’3

|

1485 ohms

5. The value of R, is thus 148.5 ohms,

and the nearest preferred value to
~“this is 150 ohms. : ‘
6. At the maximum supply " voltage
{12 Volts), the voltage ‘drop across

Ry is Rs, “(ly- being “Zener
current) B ST
_-{12=5.6) mA
thusl 150
= 426mA

7. This is 'the”maxlmum curreht th'at‘
< will flow through the Zener at any -

"time, i.e., maximum .input voltage
and zero external load. The power

dissipated by the Zener under these'

conditions is: —

lV
' —56x426
C=238 mW,

value for R, is 150 ohms, and that -
the' Zener diode must be capable of
dissipating 238 mW all that remains
is to choose the correct type of 5.6
Volt Zener. This ‘is, in fact, well

within ' the ' capabilities of most -

small Zener. diodes- which are
generally rated at 400 mW.

‘A PORTABLE RADIO N voun

CAR

SA practlcal example of the curcunt

'described above is illustrated in Fig. 3.
This 'shows how to' run a transistor-v

, radlo from your car's pOWer supply

- LLECTRONICS TODAY DECEMBER 1971 :

" The voltage required for the radio is

9 Volts — and the nearest Zener diode -

to this is 9.1 Volts. ;
Thé -maximum current drawn by the
radio is measured -at — say — 10 mA,
and, as the load does not vary greatly,
this is also the minimum current. {As
10 mA is'well above the ‘knee’ current

" of most ‘small diodes, the addition of a-

minimum -operating - current IS not
required.)
The  maximum supply voltage is

-around 14 Volts, (when the battery is <"

fully charged).

Thus the series resistor 'Ry must

-tonduct 10 mA at the lowest supply

voltage (12 - Volts) and its value is

calculated by:—

L 12-91
SR = 10x167

290 ohms

It

. At the maximum. supply voltage (14
VoltS’) the voltage drop “across Rg'is
I.Rq: . ,
| T (14-9.1)
iz ...290
" =168 mA -

“ TC RESISTANCE =

o 8 Havmg calculated that the correct

FIG.7
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FIG.8

~'c EAEI FIG 9
The maxnmum power d|55|pated m‘
-the Zener is:— R
: ; 91x168mA -
- =152.8 mW . -

ThlS is well within the capabilities of
- a“standard 400 mW Zener, such s a
-BZY 88 CQV1 .

i TEMPERATURE DRIFT

“Although :Zener diodes are relativély
~immuine to changes in supply voltage
and {oad, ‘'they ‘are to varying extents
- affectéd by changes.in ambient and
operating temperature. Fig. 4 shows a
. typical . Zener diode
coefficient ‘curve, and, as ¢an be seen,
1 .the coefficient, although -approaching
'0.1% per ‘degree Centigrade at the
" higher voltages, passes through zero at
“about 5. Volts and then becomes

negative for lower  voltages, reaching °
-0.04%/CO at approximately 3.5 Volts.. -

.~ -The transition" between 'a-negative
‘“and a positive temperature coefficient

is' not well defined and a 5.6 Volt |

“Zener may ‘have -either a’ positive or
" nedative coefficient "depending upon

the current flow through ‘it.” But by. ..
. ~careful k
*current it is possible to hold a standard .

‘5.6 Volit Zener diode to'a temperature -
over -a

‘control - of - the ~operating

.- coefficient - of - = - 0.001%
. “temperature range of +250C 10 +750C
. (Fig. b refers).: .
The only d|ff|culty is to prowde a
‘constant current source for the Zener
“diode. One method is to use a 10 Volt

-+ Zener diode to act as a regulator for -
(Fig. 6). The

“:the reference “diode.

42

~for .  the ,
temperature coefficient of the 10 Vo|t ,

- -diodes

temperature -

current limiting resistor between the

two - diodes should have . a -negative

‘temperature coefficient to'compensate
positive . . {+0.07%/°C)

Zener,

" A second method of stabnhzmg the -
_current to the Zener dlode is shownin’

Fig. 7. In this ‘arrangement two 5.6
Volt ‘Zeners, ‘each ‘having practically
zero temperature - coefficient, in turn
“stabilize - the: .current - through the

“'yoltage reference.-

Another approach to compensatlon

7 ‘for temperature change is shown in

¥ig. 8 ' where the : temperature
coefficient - of  forward-biased silicon

the Zener diode. This method may be

" used to compensate for voltage drift -
‘ranges . of - both-
“temperature and voltage, Zenet voltage

readily'

over :quite - ‘wide
stabilities
-achieved.
-A$ ‘can be ‘seen - from Flg 4 “the
temperature coefficient . of * Zener
diodes increases considerably at the
higher ‘Zener voltages. An alternative
method -of “temperature stablhzmg to
that “shown  in Fig. '8, is to use a

of 0.01% “are

“number of” 5 6 Volt Zeners in series.
: (F|g 9. ‘

. TEMPERATURE SENSING

" The apparent disadvantage of a Zener

diode’s - température coefficient “may

-be put 1o a useful purpose:in the form .

of ‘a ‘temperature ‘sensing device. Fig.
10 shows ‘how ‘a bridge consisting of
two ‘resistors and ‘two similar Zener
diodes -may: be constructed ‘so as to

~indicate a temperature level when one

of “the -diodes is held at a reference

temperature and the other is subject to -
;- the conditions to be monitored. The

‘avérage small 10 Volt Zener has ‘a

. temperature coefficient of +0.07%/0C -
= this corresponds to 7 millivolts per

oC :change. The sensing element will,

‘therefore, indicate an imbalance of 0.7°
1000C

Volts when undergoing ra
temperature change. ’
NON STANDARD VOLTAGES

" 'Occasionally it is necessary to obtain
~a -regulated voltage -other than  that
Jobtainable from - a single Zener, this -

e

- ]S
VN
100Vde - .-

is used to counteract the -
opposite temperature coefficient'of -

HVN'

- arrangement “is - self

. obtainable - from - a

" published ' next “month

FI1G.A1

1ov0L'rs
" ouTRUT

1.4 VOLTS
C‘ PR
)
(F|g 12) ,

-can be ach|eved by connectmg a
number of Zener diodes in“series (Fig.
- 9). The diodes ‘need not Have equal
breakdown . - voltages - since the
-~ “equalizing.
However, the power “handling ability
of each diode should'be the same. In

“ addition, the current ranges should be

similar or the loads so -arranged to

. -avoid damaging any of the diodes. -

A group of Zener diodes may be used
as a voltage divider to obtain several
regulated . voltages - simultaneously.

~{Fig. 11)}. Thiscircuit may beused as a

meter or fscope calibrator. The four

- diodes shown in the circuit wu|l supply
10 possible voltages -

mals

-
3.

" Voltage
3.9
© 6.8
107 e
012,000
~18.8
227 -
27.0
39.0 -
458
‘497 : ,
1t ‘may also be necessary at times to

er

1

mUowmoomco

Eok

(O

>>>>wwmnom
|

!

. provide a regulated voltage lower than

the 2.7 = Volts “minimum hormally
‘Zéner - diode.
Voltages:lower 2.7V ‘may-be obtained

by ‘using: the difference in potential
‘ between a- pair-of Zeners, (Fig. 12},

- The temperature compensation of this
circuit .is excellent, for: both Zener
diodes tend to dnft in the same
direction, - thus | mamtammg the
difference vol tage.-:

‘The second part of this serles ~=to be
= describes
various ways in which Zener diodes are

' ~used in both ac and dc apphcatlons @

ELECTRONICS TODAY —~ DECEMBER 1971



string classms
orthe
sound of soul

hearﬂu_ |
howitison
BASF
LH |1|f| 3

The softest sound of
one gently bowed
cellostring. Or the full "
blooded beat of a soul
group, at volumes which
.~allow you to feel the -
‘rthythm through your feet.
“Two examples of recorded
i ~sound that demonstrate
most vividly the benefits
of BASF LH-hifi Tape.
L stands for iow noise
. H is short for high
output. Two special
features in one recording
tape. By eliminating
the background noise,
and mcreasmg sensmv:ty
BASF engineers have
. -achieved a dramatic
improvement in signal-to- noise
ratio of as much as 8dB .
over other quality tapes.
Now your recordings - -
- will take 'on" magnificent studio
“quality—with greater clarity,
more realism and {ess
- distortion—~whether they be
~Rachmaninoff or rock.

Try our new sound expenence
. .you'll love-it.

BASF LH-hifi tape also avallable

in Compact Cassette.

| ELECTRONICS TODAY — DECEMBER 1971

Playing times:

€30 = 2 x 15 mins, —‘ 30 mins.

C60 = 2 x 30 mins. = 60 mins

. C90 = 2 x 45 mins.. = 90 mins.

available everywhere

in your choice of

~either “Trans”,

“Snap’ -or “Plastlc Pack”,

’Australnan Distributors:

Maurice Chapman & Company Pty Ltd

276 Castlereagh St., Sydney. Ph: 61 9881 :

146 Burwood Rd., Hawthorn Vic:

Phone 81 0‘74

BA {370

‘G120 =2 x 60 mins. = 120 .mins. s
BASF Compact Cassettes . .

43
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JETSET
PRINTER

This electronically operated - L “new  electronic - printer,
printer can produce 250
characters a second.

SET

demonstrated = - recently - at

# N Sydney’s US Trade Centre, can

" operate at no less than 250 characters
a second. .. - o

The  printer : operates by

electrostatically *_deflecting . a - fine

- " stream of ink droplets. It is primarily -

PUMP

VIDEO SIGNAL - - | ELECTRONIC :

66 kHz - DEO - CHARACTER . o BINARY INPUT

SOURCE~ GENERATOR

) : PRINTING

: I MEDIUM
' o . DEFLECTION

: PLATES L

INK HEAD CHARGING o -

- ASSEMBLY PLATES ,

/,
GUTTER

= "HIGH VOLTAGE
SUPPLY ]

; ([ INK RETURN

INK . t b
- TANK ’

shows the printing process.

ELECTRONICS TODAY

Fig. 1. This block schematic drawing

~— DECEMBER 1971

intended as a means of producing copy
from  _digital "data, such as . that
produced by data logging systems,
data terminals; computers, etc. T
The - .Videojet -~ process, . . shown:
sthematically in Fig. 1, begins with a
small, eylindrical container which has

an 0.002" orifice at one end. Ink is
pumped into this-¢ontainer which is

then energized ultrasonically by a 66

-~ kHz source. This causes the ink ‘to'be

-discharged “ through the orifice -as a

~stream - of droplets of - uniform

N

diameter, and at a rate equal to the
frequency of the ultrasonic signal.:If
the assembly’is driven at the nominal’
66 kHz, the ink stream will comprise

© 66,000 droplets per second.

- assembly.

As the droplets are ejected serially
from the container they pass through a
pair of charding plates and each

droplet accepts “.an _electrical charge .~ -
" ‘generated by an electronic character

generator. The controlled droplets are

* then-directed between a pair of fixed

deflection :plates; - one - .of which s
charged at a steady high voltage level.
A solid state character ‘generator-is
used to convert the binary coded input
information into the video - signals"
necessary to modulate the charges on
the droplets. S L
Each character is formed from a field
of 9 x 11 dot positions, as shown in
Fig. 2. The characters are formed .in
the vertical direction by the deflection

"~ of the jet,” and in the -horizontal -

direction ‘as a result ‘of the relative
movement -of the paper ‘and - jet
The charged droplets are deflected
vertically under the influence of the

--electrostatic field, as ‘a function of

~their . individual - charges. .. :Any -

uncharged drops .are directed to a
gutter and returned to the main ink

. supply. ,, B (

JET MOVEMENT s icigiom

‘—-—;—J‘ET DEFLECTION s~ *

Fig. 2. The characters are formed
by usinga 9 x 11 matrix. X

as



—0 +12V

o '! QR SR Ssee
Sty TEXT

R1
10k

TRIGGER
INPUT -

100k -

RV1 .
50k

Qi
BC178
D2
" IN914 R
s
D4
IN914
2
SEE -
TEXT

IN914

Q2
2N3643
cs o le
B ==
25V |
ral |
, (md= 5
A No14
1
f Rt
: - -0 0V

: F/'g. 2. Foil pattern of printed éircuit bosrd (shown full size).

e
IN3643

, here are many occasions when it
- is ' necessary. to obtain’ -time

-delays  of several hours — ‘or '

even ‘days’ —-and hithertoo this" has

been:- practically - impossible -
solid-state circuitry. PR
In . fact . unless . computer . grade .’

" capacitors were used it was difficult t6 =

obtain delays - beyond four minutes

. with any degree of reliability.

- There are many applications wherea
lonig time delay is required —switching

‘house lights ‘off a specific number:of

hours —after - nightfall, “disconnecting

“burglar alarm bells after an hour or so,

switching ‘onindustrial . or -laboratory
apparatus: a ‘certain time-interval ‘after
another process has started or stopped

~—'these are only a few.

A few applications can be- satlsﬂed
by ‘electro:mechanical = timers, " but

. nearly “all such devices require :240
Volts ac for their actuation and some

form of mechanical action is generally
required to start a timing sequence.

" The “timer "described “in ‘this ‘article -
will solve ‘many of these problems. It

can ‘be "used — quite literally ~"for" .
periods from four minutes to at least
f|fty days =~ and can be initiated by "

; ELECTRON|CS TODAY — DECEMBER 1971 -
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- PARTS SUPPLIERS :
Parts suppliers ate advised that the ‘E’
* cell specified in this project is available
. -ex-stock from the Professional Components
Division of Plessey Ducon, Birmingham
_Ave., Villawood, NSW Tel 72-0133,

- pressing -a@ button, -applying ‘a short
-voltage pulse, or from a momentary or
sustained relay closure. )

The ‘moment-an actuating signal is
received, the output relay will close. It
remains closed until the end of ‘the
preset period. d

The unit may be operated froma12 =

1 "Volt battery {consumption 20-40 mA)
1 or from the 240 Volt mains ac supply
using the - circuit shown in Fig. 5.

The timing = period is set by
preselecting the values of resistors' R4

“and 'Rb, 'and capacitor C4 {shown in -

“.Table 1). These components determine
the ~maximum . time - period;
‘potentiometer-. RV1 - provides - .an
adjustment of the time delay from the
maximum selected period, .to 1/10th
of the period. t

'CONSTRUCTIUN L

The circuit dlagram of the complete
“unit is:ishown in Fig. 1.

The simplést -way to consttuct this

"unit is to mount the components on
the printed. “circuit board, “the  foil
pattern of which :is' shown in Fig. 2.
The positioning of the componerits on
the printed circuit board is shown in
Fig.. 3. Ensure ‘that the . diodes ‘and
integrated - . ¢ircuit - are orlentated
correctly.

Many different types of output relay
may “be chosen -for ‘this project . —
depending upon the nlmber and form
of -contacts required.: The  coil

IME

s

= .and lts aII solld state.

5 This totally solid-state timer will pfovide"a'hy/
requwed delay between four mmutes and flfty days

RV]

Fig. 3. This shows how the components-are located on the prihrerf circuit board.

P

resistance of ~the refay = must not
however be fess than 220 ohms.

THE UNIT IN USE
The™ “delay = is
momentarily depressing PB1 — or by

“applying a positive pulse to the trigger -
Cinput.; ‘
where the delay -must beinitiated by a’

‘relay closure of indéterminate time — -

There --may .-be - applications

in “these  cases ‘the : contacts -of the
triagerina relay  sholld be connected

initiated by -

; between the trigger input connectlon

and the positive rail.
The moment -a triggering 5|gna| is
applied, the output relay will close and

will remain ‘closed until theend of the

preset period of time. The relay can be

_opened at any time by applying a
~negative pulse to the tnggermg input

connection — ‘but theé unit is not reset

“to zero by this action.

If the unit is subsequently restarted

~ the'next time defay will be twice the

10K -

+12V
————  TIME DELAY | OUTPUT
ov

Fig. 4. The t/m-e delay cn?u:t can be combined with the light operated switch {described in

: afterwards

ELECTRONICS TODAY DECEMBER 1971

“Jast month’s E/ecrromcs Today) to turn lights on at nrght fall, and off a specrf:ed t/me .
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'FIFTY DAY TIMER

“‘normal delay’ minus the ‘previous ‘on’

~time, and the ‘off’ time between the 2

‘two operations. The minimum period

“is one normal delay (e.qg. if the original

“delay -was one hour but the unit was
shut off after five ‘minutes and then
restarted . after “a further . fifteen

minutes, then the new delay will be.

two hours” minus five - minutes and
- fifteen “minutes = .one. hour forty
mmutes) ‘

When power is connected to the umt
the delay’ -may be  automatically
triggered  {as indicated by closing of
‘the . -relay " contacts) - for.: an
‘undetérmined” delay. -This - can ~be
“.pbviated by léaving -power connected
to'the unit at all times.

PARTS LISTET 509

o reswtor 10k % Watt, 5%
- -1

LT S 1]

" , “w

[ see’ text
see text

100k
10k

o330k
o33k
100k

*capacitor 0.1uF
" ‘see text

transistor BC 108

Ve
¥

diodes IN9Q14

s : N
S relay 12V dc operation, coil resistance not fess than 220 ohms,

contacts to’suit load.

-printed cprcuut board ET 017

22k ‘/zWatt 5%

i potentlometer - linear 50k

5 2544F, 25V electroiytnc o

integrated circuit MA 741C TBA 221
Cell type 560-0002 (Plessey Ducon)

- anit if mains operation is required,

+

4 x EM401

220uF 25V

ISOLATING
TRANSFORMER -

Fig. 5. ‘The time delay circuit may be’
operated from this simple power supply

This . -effect . is’ _inherent in" the
operating -principte = the only way in
which the ‘unit can be reset in'a time
shorter than-the preset period is by
turning RV1 16 a higher setting, ot by
arranging ‘to switch in fower values of
R4/5 and C2. However once initiated
the tlme cannot be altéred.

Sole Australian Distributor

eroya

Industries eTv. LTD.

THE ULTIMATE...

.

SERIES SEVEN D

DOLBY B NOISE REDUCTION SYSTEM

DOLBY SYSTEM

266 Hay Street, Subiaco. 6008. W_A.
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Competitively priced.

. The Deluxe DH-04S incorpor- .

. ates -concentric -but -entirely
separate tweeter and woofer
in each earpiece. Adjustable
attenuation. . Frequency ' 20-

.20000 Hz, matchmg umped-
ance 4-32 ohm.

N Y
‘The Standard DH-035 Single
band style, fully adjustable for
comfort. Frequency 20-18000
Hz. Matching .- impedance
-4-32 ohm. )

ELECTRONICS TODAY — DECEMBER 1971

_, WHY miss half the fun
— of your stereo system when
Peak’s superb stereo headphones
will give new dimensions to your Hi-Fi
listening? Proved on the Australian market. *

. & Co. #TY. hTO agents

[ //The DH-0BS for professmna\
. or discriminating private use
P Unigue mechanical two way
; units are fitted with independ

ent volume controls, coiled

lead. Frequency 20-20000 Hz,

matching impedance 4-32 ohm.

sole o
e australian

adélaide  brisbane
hobart  melbourne
perth - sydney

AVAILABLE FROM YOUR
NEAREST HI-FI SPECIALIST..

a9
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“You'll smile all the way when you build your :
high performance Hi-Fi system with Plessey -
“kits. It begins when you find out that Plessey
has taken the confusion out of choosing.
Each kit contains correctly matched
~components and full instructions. You'll
smile alot more when you hear the
price (people always smile at happy
surprises) and when you build your
system without the usual troubles. But -
you’ll smile most when you start playing ' -~
~your favourite music <so much Hi-Fi for
80 httle money and trouble! :

po

Star! smrlmg —choose from these klts.
1. New 12P/5FX baffie board kit for 2.65 cu.ft.
“enclosure. Assembled, wired and pre-tested. « -
Frequency response 75 Hz to 20 kHz = 6 dB or
53 Hz t6 20 kHz at =10 dB. Power handling

15 watts RMS. Crossover at 6 kHz with a roll off
slope of 12 dB per octave. Excellent overall
“response from such a small enclosure.

‘2. New €80/2 x C3GX baffie board kit for 1 a cu.ft.

“infinite baffle enclosure. Assembled, wired and -
—pre-tested. Frequency response 55 Hz to 20 kHz e
4

+6 dBor44 Hz to 20 kHz at + 10 dB Power
-handling 20 watts RMS. - : ~
3. C60/63GX custom speaker Kit for 0.625 cu.ft.’
enclosure. Frequency response 50 Hz to 19 kHz,
po‘we‘r‘hand‘ling 10 watts RMS, ¢crossover at 5 kHz.

‘These three systems — as well as the new Plessey
‘C60/C3GX complete enclosure —are available
-from Plessey Rola dlstnbutors and Ieadmg
H|-F| centres PR .

PLESSEY
Rola

Plessey Rola Pty. Limited = .
The'Boulevard, Richmond, Victoria, 3121+

Telephone 42 3921. Telex 30383
N S.W. P 0 Box 2, Vullawood 2163 Telephone 72 0133

i : Amu_‘_ S
Distributors: N.8:W.: Genera! Accessorles, Lawrence & Hanson Pty Lid.; Martln De Launay Pty. Ltd: . St
Vic.: Lawrence & Hanson Pty. Ltd., General Accessories, Radio Parts Pty L1d.-Q1d.: General Accessories; The Lawrence & Hanson Electncal Co (Qld) Ltd.
= 8.A.¢ Genéral Accessoties, Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd.,”General Accessones Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania =

s ... ELECTRONICS TODAY — DECEMBER1971 =
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" This recorder has excellent -

--performance and is a worthwhile

purchase - despite
manufacturer 3 poor quality
control

"ERROGRAPH  taperecorders
have been used by professionals
for -many vyears. They are used

i-where ‘exacting ‘specifications must be

met~ and - where . working ‘conditions.

“would wear -out. many _competitive -

machines within months,
And -so the latest of the Ferrograph :

. recorders, . .the - Series . -7 ' aroused

considerable interest among the’ staff .
when it arrived. We wereé curious to see
what the heir to the Ferrograph name
would be like. ;
The impression created gby its
appearance . was :.not ; immediately

“favourable. = 1t: looked = somewhat

unprofessional and obviously intended

- more for the domestic market.

‘The deck is finished  with black

 plastic coated steel. Adjustment of the
~hub :‘level and a- couple of other
‘mechafical “functions are performed

through slots in the front panel. The
edges -of .the holes ‘were’ rather ragged,;
as though the stee! had been puinched
with adie that did -not have a good "

-enough - edge . to punch the’ plastic

coating properly. The hubs under the
very “smart - aluminium - spools “were

_-plain diecast alumlmum with the webs
visible.

“The lower panel the ong containing

“the ‘deck controls, is better finished
but extremely plain, It —uses an

aluminium extrusion with a large head
cover in the centre. This box is black’
on the top and sides with-a hinged

- aluminium’ panel which lifts to expose

product test
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FERROGRAPH
SERIES 7

TJAPE

RECORDER |
the heads. The amplifier panel is grey
perspex with four pairs of concentric

knobs, two VU meters and a channel
selector. Beneath -a hinged panel at the

‘bottom of ‘the recorder is afurther set "
include - tone

These

adjustments, level
output - selector

of contrals.
‘controls,. : bias
adjustments - and
-switches. -

The electrical ‘connections are all
made at the .top -of .the recorder
through yet another hinded panel. To
'our surprise, the main connections are
made “through -tip and sleeve type
jacks. A “7-pin DIN plug is provided
which has input and outputs for both
channels ‘together . with. -a - remote
control for. the start-stop relay. This
feature ‘enables remote control of
record or playback:

When we unpacked “the handbook
we received a pleasant surprise. The
book ~consists -of -80 pages in hard
bound - covers ~complete . with
photographs,.-amendment “details -and
truly comprehensive . operating and
servicing information. .

52

“ Fast ,forWakrd ~and

(
1

RUGGEDLY BUlLT

The Series 7. recorder ‘is. extremely

ruggedly ‘built, a lot of thought having -
“gone into its durability.

The deck is a three motor system,
with a synchronous' induction motor
for the capstan drive and an induction
motor for each spool driver.

reverse are
achieved, not by switching as is-usual,
but by a potentiometer which varies
the voltage supplied to each of the
spool motors. This system allows edsy
cueing without the need for constantly

‘operating two or more switches. High

or low speed rewind are effected by

simply varying thecontrol.

The Ferrograph :Series .7 - tape
recorder is offered with a choice of

two ‘groups -of three speeds 1-7/8 ‘to’
1% ips. or 3% ip.sito15ipis., full,

half or quarter track, mono or stereo
and with or without power amplifiers.
The unit with which 'we were supplied

_was the low speed version with quarter
power"

track stereo :heads and
amplifiers. lt was _designated - as a
model 724.

" The' deck has
‘playback - ‘and

~amplifiers “thus

- Major
““started to perform’ the technical tests.

«.-listed ™ in .
. necessary “to " adjust the bias while

separate record,
erase heads, = with
.and . playback
enabling = wide ~
versatility - of ‘operation {(in fact the
possibilities “occupy many of the 80

independant “record

. pages in the handbook). - .

Having examined the unit
thoroughly, we tried a test tape on it.
The sound from it was nothing short

."of superb. Except for the squeaking of
" .the tape on the takeup reel. Whilst one
-, does - not expect perfect|on

“cheaper machine, in such an expensive

in: a

machine we would reasonably-expect

- that ‘the height of the hubs should be

correctly adjusted for the recorder’s
own spools. Although this was a minor

_:fault, it does indicate poor quality
. ‘control somewhere along the line.

‘problems’ arose - when - we

We found that due to some electronic
malfunctions, the level of one channel
was low and both VU meters appeared

“to ‘be connected togéther. These two

faults: ‘led to some rather ‘strange
results and a‘lot of wasted time.

FLAT FREQUENCY RESPONSE

The Jocal agent replaced the recorder
with a similar unit which we found to
be working correctly .and we put it
through its paces'without a hitch.

The frequency fespohse obtained was

-.the flattest that we have yet seen from

-a conventional  taperecorder. This was
obtained regardless of the tape we
used ‘because of the provision ofa

_fully adjustable bias control.

~ We tried a range of tapes from those‘/'
“requiring ‘the lowest bias to those

requiring -a very-high bias. The tapes
which were covered in“the Ferrograph
handbook “were ‘easy. to correct for.

When' thie bias” was adjust“ed’ to the

" meter reading stated in the book, the

optimum freque'néy ‘response - was
obtained every time. For the tapes not :
the - handbook, it ~was

checking the frequency response. .
One very interesting feature of the:
Ferrograph ‘Series 7 is the-ability to

replay ‘tapes :recorded to’ standards

other than the DIN compensation to

-which: it is normally set. Normally a
“recorder st only

. capable = of
reproducing optimally ' -to ~one . or-
sometimes - two - “standards.. -Usually
CCIR. .or NAB..The list of possible
standards used is quite long. CCIR is

- .commonly. ‘used ‘in” Britain, 'NAB in

America; DIN -in° Germany, which is

" ELECTRONICS TODAY —~ DECEMBER 1971
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IEC  the proposed International

~ Standard, and .USA ‘used only by

Ampex. This range implies that at the

“three tape speeds ‘on ‘the recorder, ’

~there are 11 possible compensatlon
networks requnred

»To “build:- such an elaborate
.compensation system .into .a tape
- recorder using switched . networks
“would be very compiex. Ferrograph
‘have overcome the :problem  in -an
ingenious way by using the recorder’s

‘tone controls. Normal tone controls.

“ have a break frequency which remains
‘constant _and. ! independent - of the
" setting -of ~the -tone control. The

. Ferrograph “tone controls ‘have both: -
wvariable _levels - and variable ‘break -
-frequencies -which -allows the ‘user to.

- compensate . for. the .recorded
.Characteristics, “or -to use .them .as
sconventional tone controls, ...~ .

-The .recorderis equipped with an

. |ngen|ous system -of interlocks :.which
result in the drive system stopping and
a red light coming on .if .there is :an

error.- This occurs if the equalisation ..

- setting on the amplifier does not agree

with “the. tape speed ‘setting, if a

“switching foil ‘passes over a pair of
electrical contacts or if thereisa {oss
of tape tension for more ‘than 1%
seconds. ‘There "is  an . additional
interlock =~ between " .fast - forward . or
reverse and the normal play position
~which prevents tape spillage by moving
~ the control too fast.. - ,

:‘One “interlock ‘that is not provnded

_relates to the record button.- This can
be “depressed - at any time durmg
/playback, “possibly ‘resuiting - m the
~grasure - of - valued ~ tapes.  But
nevertheless a record button that can
‘be " depressed ~at -any -time ‘can on
occasion be quite convenient. -

100 200 500 L 100 2000

" With the professional ‘market in
mind, -a 600 ohm output is provided in
“addition ‘to-the normal line output and -

10 watts speaker outputs. Internal 7"

x 4" elliptical speakers are provided .

for monitoring purposes.

We fourid-that, with the exception of
threading the tape,Ferrograph Series 7
recorder is easy to use .and prowdes

) extremely good results.

" The ‘recorder is heavy, -weighing
" about B0Ibs,; but it can be comfortably
—if not easily — ‘carried, using the
handle .provided. The handle is ‘an

aluminium bar which retracts into the .

ELECTRONICS TODAY — DECEMBER 1971

THE ELE‘CTRDNIC CIRCUITRY

ol

5000 10000 20000 /s 40000 A An, £

8
A B C

e
c e

otop of the case in front' “of ]ythé‘
- mput output panel. o :

7

The "circuitry is fairly -conventional -
by 1971 standards. 1t ‘uses - silicon

Atransistors throughout.. 'Most of the
‘electronics: .and control .:components -
.-are -on' printed :circuit “boards.-“The

various ‘- sections “‘of .. the - internal

_circuitry are interconnected with plugs
- and -sockets similar to the oid octal

valve bases.-

 One ,'intere‘sting 'vfeaturye' of "th'e 7
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electronic circuitry is the use of field
‘effect transistors for the line inputs.
“This enables any source impedance - of
up to 2 megohms to'be used ‘without
“1oss of performance. ‘A major problem
“with FETs is the ease with which they
can be ‘destroyed by over-voltage, but
“to guard against this, a limiting diocde

-is".incorporated - to -ensure _that the .

voltage ‘does not exceed the design

value. We did not ‘attempt to fmd out

" how effective this was.

The ‘main -amplifier is well designed
‘and .gave very good  performarice.
“Unlike -many ‘monitor amplifiers, this
‘one “is .good ‘enough’ to ‘use as ‘your
main- -power . amplifier. 1t offers. a

moderate ‘power ‘output of 10 watts -
RMS per channel with |low distortion. '

At 10 watts and 1kHz the distortion is
0.2% RMS. The frequency response of

this amplifier is within 0.5dB between .

20Hz and 20kHz.

What mlght appear to bean apparent p

-oversight is the absence of a:pickup
input. 1 -this - were provided,  the

Ferrograph would form' the basis of a

‘Hi-Fi .system. We ‘would, however,
defend - Ferrograph = on . this - point
because ‘we feel that a tape recorder
‘offering " this sort of performance
would ‘normally be ‘'used as part of a
sophisticated system and therefore the

internal . .monitor - amplifier- would
seldom be required. PRI A
The “output amplifiers can  be
switched - from* monitor  input . or
~output, - “independently on" either
54 : :

~commercially 5
Normally “we -use ‘the tape which is -

channel. = The versa’uhty of “the
_switching “provided on - the electronic

‘circuitry is greater than-even the most

serious ‘arnateuris Jikely to -require.

. The facilities inctude four channel {or

mono) .,track-to-track transfer, and

echo.

~We- consuder that the deS/gn of this
recorder is probably the ‘best we have
yet seen. » e
‘1ts 'measured  performance s
‘exceptional,-and in all departments the
manufacturer’ s specification is
conservative., : Sk

“The measured frequency response

‘was an |mpresswe 20Hz to 20kHz *
1.6dB at 7% .i.p.s.” The signal-to-noise

‘ratio ‘was 57dB with respect to a TkHz

-'signal -at ‘OVU. ‘At OVU the harmonic
distortion was 2%, The signal-to-noise

“ratio “and ‘frequency. response are of
“~course dependent upor’ the tape used

and for these  tests ‘we used Scotch
203, ‘this being one -of the better
available. ' tapes.

‘provided with ' the machine or that
which - is recommended by - the
manufacturer.” In - the cases of the
Ferrograph - however, no - tape - is

supplied and it is capable of being used -
“-with almost-any tape, the results being"
dependent more upon the tape than

the recorder. : : :
The other parameters measured were

equally good. The wow and flutter was

a very respectable 0.08% R'MS. '

At 55dB the cross talk fugure is also
particularly good. ‘While ‘it -does not

~need to be all that good for stereo

recordings, '30dB " is ‘quite -adequate,

‘whilst for % track ‘mono -recordings,

the greater the better.'We measured a

~cross ‘talk ‘of 55dB with respect to'a

OVU signal “on- one channel ‘at -a

_frequency of 1kHz

"'One design oversight which we found
irritating 'was ‘the: high" level of

- 'mechanical “noise.. When listening “at
‘Jow levels the noise intruded seriously.

The reason ~ for the ' noise is
understandable, ‘big motors, especially
synchronous motors are usually noisy,

~but some thought could have been
.- spared for some degree of silencing
‘and better vibration isofation."

We. ‘were ‘disappointed that “a unit

~selling at this price and offering such

impeccable performance “should ~be

: supphed with three distinct faults i in it
cAt s, nonetheless one of the "best

recorders . on the market and the
intending . purchaser . should- not

“necessarily be deterred. But he should

check the recorder he is going:to buy
in the dealer's show room to ensure
that he is getting what he is paying for.
It .would appear. that the problems

are ‘not with the design but with the
quality = control, -and therefore . a

-recorder ‘which ‘is delivered- without

faults ‘should -give “many years of -
excellent service. ,.
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When you give the Monarch
A'5000slide controlsand
‘abeautiful newface, you

also giveitanewname.

' Introducmg the A- 5001

($ for$ |t better than ever!)
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WOBEL - A-6001

*80 Watts of Total Music Power (IHF ats ohms) *Dual-channel IC Equallzer for perfectV
balance *Specnal Protection Circuit against over-load *Latest all- silncon transistor
circuitry : :

Here isthe succesSor to the highly rated and
successful Monarch A-5000 Amplifier, of which
Australian Hi Fi Vol. 2 No. 3 stated: “This amplifier is

 capable of providing a cleaner transient response than
other amplifiers which may be twice the price”. .~

By popular demand two significant changes in
design have been made. Tone, volume and balance -
controls have been changed to slider types to allow
easier visual identification of their settings. New . -
massive heat sinks, thermally joined to the chassis have
been fitted, thereby lowering operating temperature and
providing even better stability at high volume levels:

The well-designed and tightly regulated power -
supply assures the total music power of 80 watts (IHF)
into 8 ohms. The ability of the power supply is suchthat
the amplifier runs cool with 30 watts RMS each channel
operation, without causing current drain to any section
of the circuitry even during high Ievel of muslcal
transients. . ,

‘“The direct coupled driver stage because of -
elimination of transformers, achieves extremelylow -
distortion. At 25 watts output level the distortion taIIs as
lowas0. 2% to produce the pure clanty of sound

The specral protection circuitis proved to guard the"
driver and output transistors against overload or

~short-circuit. This is a device to automatically reduce
- or cut out input signal when overload or short-circuit

occurs. It is also automatically self-resetting to permit
the amplifier to resume normal operation. Ani1C
(integrated circuit) of a special type, which contains in
one single unit a complement of both channel
components in equalizer circuit, is used to provide
pertect balance of input for optimum stereo. .
Complete array of the front panel controls and
switches offers versatile yet easy-to-operate facilities.

' Speaker selection switch provides for operation of

either one or two pairs of speaker systems separately i’

‘or both simultaneously. On the rear panel a
- MAGnNetic-CERamic switch for choice of phono

cartridge is provided. A continental DIN jack is also

- “Used for convenience for tape recording and playback.

Housed in the oiled walnut wooden cabinet with the

~ distinctive style of the black panel, the A-5001 frts and
~ enhances your decor.

Recommended re’tail price $1 89. ‘

Australian Dnstnbutors

W. C. Wedderspoon Pty. Ltd.
Showroom 193 Clarence Street Sydney.29-6681

VIC. Dougias Trading,
191 Bourke Streel,
:- Melbourne. 3000 -

ACT. Homecralts,
Petrie Street,
Canberra. 2600

187 George Street.
Brisbane..4000. ’
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OLD. Tol-Air Efectronics, - -W.A. Lestie Leonard,
;. London Court,

Perth. 6000

“¥AS. PAM Distributors,
* 87 Brisbane Strest,
Launceston. 7250

© “$.A.Sound Spectrum, .
33 Regents Arcade,
-  Adelside.: 5000
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AMATEUR RADIO

MPLOY!NG simple observation
' techniques _ -and - ¢rude

ancient . man
our solar system and the stars beyond.
“Indeed, * Stonehenge
observatory and ‘computer’ capable of

“predicting, with ‘remarkable accuracy, .

‘a vatiety of astronomical events.
Astronomy  has

extends into the rea\m of ‘theoretical
-physics.:

The newest tool of the astronomer is
) radlo astronomy

ANEWSCIENCEISBORN =

Radio astronomy began some forty
Karf

~years -ago -when - an engineer,
SJansky, . (of ~the .. Bell - Telephone
~Laboratories),..set cout ‘to: investigate
“the " ‘causes” .-of .. .interferences: :on
transoceanic - ‘telephone "~ links, . ‘He

~{which he called a "merry-go-round”),
“and between 1929 and 1932 made a
series .. -of - observations, - using a
frequency around 20MHz,

Jansky .detécted ‘a source of noise
that appeared to be fixed in space and

. which came from the direction of the "

centre of ouir galaxy. Upon completion
- of his work and the publication ‘of -a
scientific . paper, Karl - Jansky - ‘was
transferred to other work. He did riot
-pursue’, the  matter further: and  the
. significance  of -his discoveries was not

realized by the astronomers of his day.

"t was left to .the  curiousity,

ingenuity - and _ persisténce “of - Grote -

Reber, a twenty-two year old radio
~amateur further to explore Jansky's
- discoveries seven‘years later.

tools, .
“tabulated -~ ‘and
- .deduced & surprising amount ‘about

; made ---enormous’
~““advances “in-recent . times and ‘now

" later

i an” ancient - © .

~Grote Reber was the world's first
radio 'astronomer.

cosmic: noise near 3,300 MHz. The
experiment - was
Reber
equipment for use on 900 MHz and
160 '~ MHz. - He
succeeded in making what was the first
map of the sky ever to be completed
using radiation other than that of the

“visible  spectrum. ~Grote Reber -also

detected and described radio emrssrons
from the sun.

Meanwhne, in

Rad/o astronomy is a young and wr//e science. It was Started by
" radio amateurs — and is a branch of astronomy in wh/ch amateurs :
. can make important and excrtmg discoverfes. , 5
This series explains the theory involved - = = S
‘and provides full constructional details of the equrpment required.

inconclusive " and -
-subsequently - ‘modified  his

~eventually

‘He designed ‘and
-built 'a -30ft. diameter paraboli¢ dish
-antenna - and attempted -to receive

1

1942, G C

receivers.

England,
continued  the work ‘that Reber had :

@ a serles-by Rager Harrlsan VI(.?ZRY

constructed &' 'large steerable aerial” -

‘Southworth in New “Jersey' (U.S.A)} -
and 'J. S. Hey in England recognised
_radio signals fromthe sun durmg the =7
course .of research .into- the jamming .
~-and interference -of - wartime radar -
Their - findings 'were not .
refeased -until after World War {1 and ¢~
Reber's - work was . the flrst to be

published (in:1944).
Following:: the - war,
Australia = and

initiated.. Progress in this new science
was .rapid and was led by ‘Ryle and
Hey in England Pawsey, Payne-Scott

and Macready in ‘Australia and Van de :
<-Hulst in Holland. - ‘

-In the past twenty years, the science

~ of radio astronomy has progressed

rapidly. Large scale surveys have been
carried out in ‘England, Australia and ..
-~ America
-sources

.and - thousands - of :‘radio
~have - been

mapped. Amongst.the latest, and most

smentrsts in’ -
Europe

located < ‘and

s

/i{f’

- e

£




‘ Fig. 1. This illustration of the e/ectromagnet/c spectrum shows the ‘radio window’ used in radio astronomy,.and the ‘cptical wmdow used in-
“optical astronomy (from earth). Also shown are the portions of the spectrum where various absorbtlon effects /lmlt observatlons

~ significant discoveries are pulsars:—
sources ‘which radiate ‘a narrow beam

of pulsed energy having a very stable

repetition period.

OBSERVATORIES 'AROUND THE
~'WORLD

This ‘rapid expansion has led to the
development of specialised equipment
to  study the -various  sources :of
interest. The 250ft. parabolic ‘dish at
Jodrell Bank in England is well known,
as is the 210ft. dish at Parkes and the
mile-long arms of .the ‘Mills  Cross at

Canberra, -both .in "Australia.- The
.-Mullard Radio Observatory in England

is one of the largest and most versatile -

“in"Europe.-and the Radio : Physics
Laboratory. of the CSIRO .in Sydney
has = perhaps . the:: most
facilities in the world. It was here that
a radio” spectrograph, developed by

7 Paut ‘Wild, first detected the existence -

of flares on the sun. (Flares are rapidly
moving, bright disturbances that shoot
out through the solar corona at very
high™ ‘speeds).” Also  in - Australia a

radioheliograph has been developed by

Christiansen with “which' a complete
‘map of the emissions from the sun s
surface can be made.

The Owens Valley Observatory in
Southern California has .two large,
- moveable 90ft. paraboloids forming a
large  interferometer.:-There -are “also
“observatories ‘at Palo Alto; California;
Boulder, - Colarado
llinois.

In Europe France has a number of
observatories, -onhe ' in - particular at
Nancy has a line of 32 parabolords
“operating at 169MHz. There is also an
observatory at Leiden in-Germany and

a number in the U.S.S.R. There are:

radio astronomy observatories in many

countries throughout the world. These

are onIy a few

‘COSWICNOISE

There are four main

extensive .-

and Havana ‘

typesk of

radiation that cari be detected by radlo
astronomy.

{a) Thermal Emission (otherwrse

known - as lonlsed Hydrogen Gas
‘Radiation). .

(b} Synchrotron Radiation.

(c) Neutral Hydrogen Gas

(d) Drscrete Sources.

_ THERMAL EMISSION

The hydrogen gas that exists near hot
stars is"in such an agitated state {due
to the temperature), that the electrons

... are ejected from the hydrogen atom
leaving ‘only ‘the . proton.

words, _the hydrogen -gas becomes
ionise’d. Under 'these conditions, many

.-+ free electrons (and protons) will exist.
The electrons, having a very small mass

are very free to move about and, when

“an electron passes near a proton it.is
‘accelerated but may not be captured. .

This acceleration causes-the ‘emission

of radiation with wavelengths around a

few centimetres. This type of radiation

is very abundant in the plane of the

Milky Way
SYNCHROTRON RADIATION

When" an electron enters a magretic

/ field, the field compels. it to spiral

around the lines of force at high speed.
This causes radiations to be emitted
having . wavelengths ~around ‘a" ‘few

ANTENNA -

SENSITIVE - |

“In - other

metres. ‘This is called synchrotron

. radiation ‘and can be detected in the
- plane of the Milky Way, in the halo of

‘our galaxy ‘and in radiations from the
‘planet, Jupiter.

'NEUTRAL HYDROGEN GAS

In 1945, Van de Hufst predicted that
clouds of neutral hydrogen:in space
would emit radiations at a wavelength

' “very -close to- 21 centimetres.. This

radiation’ is".often referred to as the
H.1. qr 21 centimetre line.

Var(txde Hulst based his prediction on
the work‘'of Grote Reber and, in 1951
Ewin and Purcell (U.S.A.) proved the

“existence of this line which can be-
detected ~ both by emissio”n -and
absorption.

The radiation 'is emitted . by . the i

~change of direction of the spin of the
electron “as ‘it orbits the proton in‘a-
hydrogen-atom. ‘Because the émission

" is'not a single frequency it is radically
different from other emissions which
are broad band f{i.e. not having a"

definite wavelength). Because of this
fact, hydrogen line emissions can be
detected in other sources.

1f-a cloud 'of neutral hydrogen gas
lies ‘between .another -cosmic .hoise -
source and the observer, and the'cloud
is sufficiently thick, then broad band
emissions from the other source will
be ‘absorbed at the hydrogen lrne

. wavelength {21 cm).

This is similar to absorption Spectra
Jin thlCa' astronomy and the structure

Fig. 2. The basic radio te/escope.

‘RECEIVER
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The Critics Choice

U. s A. o
“HiFi Stereo Review”

“This {frequency response) would be remarkable

for any speaker and inour experience is unique for any
speaker in the price class of the AR-4x. We know of no
competitively priced speaker that can compare with it.’”!
*‘High Fidelity”

“Tosay that the AR- 4 (forerunner of the AR-4x)is
the best of this class would be to presume too much in
the way of individual listener preference; it would
‘perhaps be more to the point to say that we have . -
“heard nothing better, 8o far at leastinthis pr|ce class.”
UX. .

“The Gramophone" oo B \

: “The frequency response curves Lo owere better
than those published by the manufacturers. . .thereis
-an audible output from 30 Hz upwards, the AR-4x
reaches its full output of 50 Hz and sounds remarkably
smooth through to the I|m|t of audrbrlrty " «

“Hi Fi News”

- “Extreme bass down to 30 Hz at adequate Ievels to
enjoy organ pedal tone in domestrc surroundings, was
‘obtained with quite small harmonic production, High
frequency performance was good on all scores —
smoothness, lack of colouration and distribution .
1like the AR-4x, and it's a good loudspeaker.” -
FRANCE - p
“La Revue des Disques”

“There has been nothing iike it, and the Ieast 1 can
write is that this speaker is astonrshrng ..a model
speakerin its class.”

HOLLAND
“Stereo Review”
*“For speakers this size, the bass is incredible ~no -

. “Australian Hi %

resonances, but beautiful, smooth, low bass notes —we -
would say the 4x is ahead of all other speakers this -

- size —the 4x presents excellent value tor money = |deal

in an average sized room.”
AUSTRALIA

“The subjective |mpressron was of extremely clean,
clear reproduction with a‘particularly low level of
distortion, especially on transients. The frequency
response is extremely good, being effectively +-6 DB
from 55 Hz- 20 KHz and for such asmall speaker .

;

" enclosure this is unusually good. The quality of their

reproduction when received interms of price |s strll
particularly hard to beat.”

The workmanship and performance in normal use of,
AR products are guaranteed from the date of purchase:
5 years for speaker systems, 3 years for turntables, 2
years for electronics. These guarantees cover parts,
repair labour and freight costs to and from the factory -
or nearest authorised service statron ‘New packaging rf
needed is also free.

:The AR catalogue and complete technical data on
“any AR product are available free ‘upon request.

~AR-4x recommended retail price $132.

4

Acoustlc Research Inc.

Massachusetts; U.S A

All'AR audio’ equrpment ison demonstratnen at the
AR Music Room in the Sydney showrooms of the
Australian Distributors. .

Australlan Dlstrlbutors

W.C. Wedderspoon Pty Ltd

Showroom: 193 Clarence Stréet, Sydney. 29-6681

" AR ‘sound ‘equipment may be purchased from the following Australian Dealers:

B Nsw Magnetic Sound, Sydney. Photo Hi-Fi, Sydney. Sydney Hi-Fi,’Sydney. Paxton Photo-
graphics, Sydney. Milversons ' Hi-Fi, Chatswood. DynaStereo, St. Peters. Newcastle' Hi-Fi,

" Hamilton. VIC.: Douglas Trading, Melbourne. S.A.:
crafts, Canberra.. W.A.: Alberts Hi-Fi, Perth. Leslie Leonard, Perth:. QLD.: Brisbane Agenctes .
Fontitude Valley. . v

Sound Spectrum, Adelaide. A.C.T.: Home

. WD “20Fp
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MAGNETIC
FIELD LINES

ELECTRIC FIELD
LINES

- spectrum ~ than -“does the
window: This is illustrated in Fig. 1.

b

90°

A
e
A1

NANAN

“of our galaxy has been plotted using

this ‘method of detecton of emission
and absorption spectral lines.

DISCRETE SOURCES

Discrete sources are those points or
areas _ in'~ space  which - emit

"characteristic ' radiations that differ
from - the background cosmic noise, -
Our own Sun. is one, Jupiter another,"

and  the . radio :“’stars :in the
constellations of Cygnus and Cassiopia

“are others.

.. Other sources may be the remnants
- of - exploding
Super-Nova events) while sources such’

stars .. (Nova  or
as quasars ‘and’ pulsars are also classed
as discrete sources. Many sources have
been discussed and mapped in our own
galaxy and many more’exist beyond it.

THE RADIO WINDOW

The earth’s atmosphere limits -the
range of = wavelengths = over - which
observations can .be made, - both
optically . and by radio. However, the
“radio window'’, as it is called, -covers
a considerably .broader portion of the
optical

Although' this radio window extends

- from below 1MHz to above 30GHz, it

is not possible efficiently to use all this

range for radio astronomy. Generally, -

ionospheric. absorption - -has severe
effects on frequencies below 10MHz
and still has an appreciable effect up

.to 40MHz.. Above 10GHz absorption

by particles suspended in the earth’s

~atmosphere has a severe influence on

propagation.
.Thus - the _useable " radio window

- gxtends from about 1T0MHz to 10GHz.

Observations;are made up to 30GHz
but “most & experiments in- radio

“-astronomy -are- made between the

frequency limits just quoted,

BASIC 'RADIO ASTRONOMY
SYSTEMS S B

. The simplest radio telescope consists
of an aerial system, a receiver and a
recording device. Even an -ordinary

television set may be used as a radio -

-
-

o . / .
J

" WAVE FRONT AT A
{NSTANT IN TIME

>

DIRECTION OF
PROPAGATION S

Fig. 3. Electric and magnetic
field lines irr the wavefront of
an electromagnetic wave.

telescope’ 'if it is connected: to - a
suitable  recording - device. If the
antenna is mounted so that it can be
aimed -at any:portion of the sky, an
unused :channel -selected and -a tape

recorder or chart recorder connected -

to the output of the video detector,
-~ then you have a basic radio telescopic
—-and quite useful observations can be
made. This is the basic form of a radio
‘telescope - (see Fig.. 2) but ‘in
professional . establishments;

refinements - are- made to improve

“sensitivity . ~and - resolution. - Special
antenae  are.used (i.e. interferometers,
aperture’ synthesizers, etc.) together
with = fairly sophisticated - receiver
‘techniques. However, an amateur can
make - many - observations - - using
relatively simple methods, many of
which - are in ‘use at professional
observatories.

For - observing radiations ~emitted
from Jupiter at 18 or 20MHz, all that
is .needed\ is a simple dipole or beam
antenna and a sensitive
communications receiver tuned to a

clear channel.: f Jupiter is visible {i.e. -

" above - the: horizon) then periodic
"bursts of noise .can’.be heard. These

bursts are particularly strong if Jupiter -

is high in:the sky (near the zenith).

‘Radiations from the sun can be

converter - fed
communications receiver, followed by
a recording device. " Even a modest
antenna will give quite good results.
This set up will “also receive cosmic

noise emanating from  the regions of

the Milky Way.~ ‘

" These simple systems are known as

“total power” radiometers because all
the energy received by the aerial is
continuously recorded. If the aerial is
fixed {for instance, pointing -at the
zenith), the recorded result will be a
“drift- curve’’.” The rotation of the
earth ~sweeps the - antenna pattern
across . the - sky, thus recording
successive changes in level of the noise
as ‘various ‘sources pass through the
“antenna’s field of view.

. ‘electromagnetic
iltustrated in Fig.- 3. The plane of the
- electric and magnetic fields shown in
.Fig. ‘3 -is actually termed a wavefront.”

MAGNETIC FIELD

e

ELECTRIC FIELO

Fig. 4. Representation of an e/éctroma‘gnetic wave {in
sine wave form) showing the alternating nature of -~ . .
. the amplitudes of the electrical and magnetic components.

kELECTROMAGNETIC: WAVES — A

brief review o

In free space electromagnetic ‘waves
travel at a velocity of 300,000,000 :
metres  per second {about 186,000 .
miles per hour) and can be reflected,
retracted and diffracted in-the same
manner . as light ‘waves (also an"

- electromagnetic radiation).

Electromagnetic ~waves consist of
moving fields of electric and magnetic
force. The lines of force of each field

-are at right angles (909) to each other

and the plane .of the electric -and
magnetic fields is at right angles to the
direction of ‘propagation - of the
wave. = This = s

The plane of polarisation is the plane
of the .electric lines of force. |f ‘the
electric' lines of force are parallel to
the " ground, “then the  plane " of
polarisation is termed horizontal. 1f

“the plane of the electric lines of force,

passing -.a " particular : point, " has
randomty’ different angles (to~ the

~ground)” at different times, then the
““wave is said to be randomly polarised.
“The amplitude (or the strength) of

the eléctric- and magnetic fields varies
with time according to the frequency.

! .- of the electromagnetic radiation.An
observed .with a-good VHF .or UHF _ *
into ‘a sensitive  HF

illustration is -given in" Fig.- 4.. This
shows a sine :wave. The "noise”
received by radio’ telescopes actually
has ‘a very .complex form with the

" electric :and magnetic fields having
‘random -(or ‘quasi-random) -frequency,

phase, . ‘amplitude - and" .polarisation
characteristics . {Except :
emissions from Jupiter, and Hydrogen

line emissions). . e
- The -~medium in _ which . an
electromagnetic .wave travels

+ influences the velocity .of propagation.

In free space it is 300,000,000 metres
per second, in air it is slightly less and
it is much less in substances such as
plastic, earth and water. - ) '
When an. - electromagnetic - ‘wave
encounters a good electrical conductor

{Continued on page 85)

for . the
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Fig. 2. The réceiver may be built on tag
“strips or a piece of circuit board. .

60

TOBATTERY .
V.

[ 57

T g gere ista ‘simple onetransustor‘
P dreceiver that -~ will being -

broadcast stations with'surprising
“clarity and “strength. ‘It .can be made
from - readily - available, - cheap
components, requires o adjustmerits,
and will work straight off!

The circuit of the complete unit is
shown ‘in Fig. 1. A single transistor is
used . to ~amplify ~both the radio -

. frequency- signal -picked up by the: -

ferrite -rod -and ‘coil antenna, and ‘the
~“audio signals recovered by the detector

mterference

'fcomsTnucnom

The receiver can be constructed ona

- small . piece  of circuit (board . — as -

shown in Fig. 2. This'can be mounted,

together-with" the ferrite rod, tuning .
condenser, and battery and headphone - -
‘cohnectors,-on “a -piece of wooden
‘board ‘to which a panel . has been .

screwed. This panel can be made from
plywood, fibre-board, bakelite etc.

Two rubber grommetts :should. be

fitted over “the ends "of .the SA515
ferrite rod. These can then be fitted

into the brackets (illustrated in Fig: 3)

which “are then: screwed ~to :the
baseboard." L

Take - care ~‘when - séidehhg the
““transistor ‘into the c1rcmt = leave this ,

ON/OFF = 5 item untll!ast
SWITCH

ANTENNAEQ~“

~ the-local broadcasting stations will be
heard ‘at “'good strength ‘with" -this
antenna “.aloné. At - night -~ some

.interstate stations may even be heard! -

in ifact an -extérnal ‘antenna- will

probably -be -a- disadvantage ‘in city - .

areas, . because " the received" signal
-strength’ from nearby stations may be

50 “powerful that dlstant stations WI” :

be swamped.-
However if you hve in‘a country

area,” then an’external antenria may

well bé necessary.

Figure 4 .shows the general idea. A-

length of wire, from 20 ft. to 100 ft.

fong should be'erected, preferably in -

fine . with' the  nearest broadcastmg
'statuons and as high as posmble s

ELECTRONICS TODAY DECEMBER 1971 ‘

(OA 91 diode}). "This results in .
excetlent - sensitivity - and selectivity ..~
ensuring’ that” radio 'stations can-be "
. ‘received at good strength and wnthout.

"The AEGIS SA 515 ferrite rod acts .
as a built in antenna —and = if you
live in the metropolitan area of acity, . -

PRERUN-UF W SN T

i



Insulators should be used at either
end. The type of wire is not important
as ~long as it ‘is strong -enough to
withstand wind forces etc.

An

earth - connection -~ may - also

~‘improve reception of weak signals. Use
“a length of metal rod or pipe, about
“two or three feet long, hammered into -

“the .ground. . The

ADIO

Fig. 3."The ferrite antenna rod
and coil should be supported
by two grommetts.and small
metal brackets.

soil

surrounding
should be kept moist. 1f mains water is
available .the water pipe will make a
good earth — but ensure that it is a-
metal pipe. Many water systems are
~-now being constructed - using plastic

pipes, and plastic ‘water - pipe is a
remarkably poor conductor!

EGG : : /
INSULATOR 14..._“._.—__‘20' TO 100"~ — o
; : EGG .~
o ; INSULATOR
s , LEAD IN . POLE .
20'TO 30"
OR HIGHER

=
-

= B
-

O

PR Py

Fig. 4. How to méke & simple antenna.

PARTS LIST ET 406

1 resistor 2.2k Y% Watt, 10%

‘1 registor 330k % Watt, 10%

1 resistor 100k ¥z Watt, 10%

2 capacitors 5uF 10 Volt electfolytlc

1 capacitor .0TuF
1 capacitor .033uF -

1 transistor BC 108, BC 109, 2N3565 etc..

1 diode OA 91 etc.

1 ferrite rod and coil ~ AEGIS type SA 515 or 5|m||ar

1 tuning capacitor

1 RF choke, 3.5 mH

11 — 415 pF, Roblan type RMG -1 or similar
1 nine volt battery and connectors
1 toggle switch — single pole single throw — 1 Amp contact ratmg

1 crystal earpiece or high imipedance headphones

1 pointer control knob

Rubber grommetts SCrews, p|ywood etc
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‘LEADER’
TEST INSTRUMENTS

LBO-828 oscitlos, i
C
v o

o Vo

LBO-52B 5" OSCILLOSCOPE

Is designed for high performancu
operation. The wide band

- characteristics make it adaptable for -

maximum appflication in the
development and testing of electronic
Circuits. .1t is especially suited for use
in - the - examination " of -tow level
equipment such ' .as
ampififiers, etc.- ’

© $295

LBO — 31M
. 3" PRIMA-SCOPE

Is a compact oscilloscope desighed
for all-around service. Its small and

handy size will appeal to

tuners, . IF :

‘experimenters, servicemen and plant .

technicians who - desire - maximum

performance . with mmimum space

requurements
$137 50

LAG53 AUDIO GENERATOR

is a compact instrument designed for
use in the measurement and checking
of audio equipment. Two types of
output waveforms, the sine and the
-square, will be found very useful.
. '$58
LSG-11 WIDE BAND

SIGNAL GENERATOR
400/1000 - Hz output for
Application. . Wide-band - frequency
120kHz to 390mHz. Oscitlator for
testing. Socket for

$45 -
LDM-810 GRID DIP METER

Has been developed .
quick-checking of . receivers,
oscillators, -transmitters  and circuit
components.: - .

B $45

LTC-902 IN-CIRCUIT

Radio * circuit
XTAL Oscillator.

Audio”

for:

TRANSISTOR CHECKER AND

CIRCUIT TRACER

A modern -instrument that filis the
needs -for transistor checking whether
IN or. OUT of circuit. .In addition a
special’ section of the:' instrument
performs the  function of .a signail
-and - RF
battery

tracer  for - both - AF

application. ~The .unit s

powered. :
$97

15% SALES TAX
WHERE APPLICABLE

PACKING & FREIGHT EXTRA -

208 LIT. LONSDALE STREET
'MELBOURNE, 3000

Phone: 663 3731

e 61
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Engmeenng (Aasla) Pty Lid.
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L LEFT 4+ 470 ’ :
“R26
RIGHT +
SRR R L) ey ==
LEFT -~ 470 T = ApF O1LE
| . ’ ] RS —°
- : ' . ’ TO SEPARATE
MM - = . .AMPLIFIER
RA oo : ’
470 o+ LOW~PASS
FROM SPEAKERS _FILTER NETWORK

- OF MAIN AMPLIFIER

Fig. 1. This'f'/'lt'efcfrcui t can be used with an external amplifier.

o o any ecbnomy hi-fi systems have
E adequate “mid-range and ‘treble

response — but sound as-if the.

bottom has fallen out of the amplifier
when they come to some good sohd
bass.

And when you calculate the amphfler
and - speaker capacity required for
- realistic bass  response -you begm to

" appreciate why. :

< ~But all is not. lost — for here is @
“modification that will reproduce the . --
levels "

bass, “at
infuriate

‘- very deepest - of
‘practically © guaranteed ~ to
‘your neighbours-for lifel .-

. Unlike the higher audio frequencies,

“bass “is largely “non-directional, and,-
because ‘of this, the positioning of ‘a -
bass speaker is not &t all crmcal

The -bass * booster described mk this :

'project -exploits this ‘principle. Whilst

Fig. 2. In this circuit the Filter and amplifier are combined as one unit.

64

.

in no way affecting the normal output

system
.- combines ‘the bass signals from the left

A

“ following

or stereo separation of ‘the existing
the :-'booster . effectively

and right -hand stereo channels and,.

amplification, -reproduces
them through a common bass speaker.

The system .may be used in several

dlfferent ways. .

“in7its simplest form the comblnlng
fllter shown .in Fig. 1 is connected to
any’ sparé mono .or - stereo amplifier
{rated at 20 Watts or more) and played
through a'single speaker enclosure that
has a good bass response. ;
<An- - another - form. ‘the
arrangement is used .together with the

speaker  system . specifically designed .

for - bass . reproduction - {shown~ in
Figs. 6 & 7). . ‘ :
But as few of us have spare

same

N

PROJECT
407

¥

high-powered amplifiers 1ying around
waiting for a project like this — we
have - designed a  very
effective amplifier especially. for this
_project. “Note, that for  this

has been changed shghtly

‘cowsrnucnom

1f the booster is used in-its snmplest
form — -using . a separate amplifier —

the filter should be constructed on a

small piece of perforated board or tag
strips. The circuit is shown in Fig. 1.
The layout is ot at all criticatl. - - -
In-the form shown in Fig. 2, the
amplifier -and filter are constructed as
one unit."This complete ‘unit :-may be

. 'mounted ‘within the new bass speaker
.enclosure

’(as we did . with = our

ELECTRONICS TODAY — DECEMBER 1971

“simple yet .

latter
arrangement 'the design of the ﬁlter :




Modify your hi-fi system to provide some real bass performance.
\ . ) .

e
T
Z -
.
2!
X
X
20 30 40 50 100 200. 300 - 500 1000 H2

“mounted directly -on

Fig. 3. This curve shows the freguency
response of the filter. :

prototype unit) o
readily accessible place : -
Construction of the one-piece unit is
‘quite simple as ‘most components are
.the - printed
circuit board = shown full size in Fig:
4. The main- power
output - transistors:- ~and * -control
potentiometer are mounted externally
.—-and connections to and from these
components are made via the points
numbered on both the component
layout diagram {Fig. 5)"and the main

_circuit diagram (Fig. 2).

Make ‘sure that all ;components are
“orientated correctly before soldering
them into the circuit, .

Transistors Q6 and Q7. are mounted
“on the “heatsink — using" insulating

washers -~ and connected to pins 1, 2,

~3, 4 and 5 as shownin Figs. 2 and 5.
If the amplifier :is to be located
within . the speaker enclosure, the
power transformer should be mounted
on rubber;
The connections to the inputs and to

the volume. controt should - be made-

using screened ¢able,

. When - -you . are- ‘sure . that -all
components: have - . been :  wired
correctly, set the wiper RV2 centre of
its travel. Do ‘n'ot connect the speakers
at this stage of the operation.

This project is intended primarily
to increase the bass response of
economy hi-fi systems, There is

little to be gained by using this. ..
system where adequate bass
already exists, :

r” located in any -

transformer,

higher

. speaker

disconnect the

“ELECTRONICS TODAY — DECEMBER 1971

All componerits can bé mounted -
within the speaker enclosure;

Switch on the main 240 Volt supply
the voltage across the

and check
speaker terminals. This should be less
than 200 mV.
than' this,
recheck . all = connections. .. {If  a
voltmeter is not available, connect one

~side of ‘the speaker to one side of the

amplifier and momentarily touch the

~second amplifier lead to the'remaining’
" side ‘of the speaker, If all is well the =
remain - practically -
_silent ‘or at” most produce 'a slight

should

‘click’ .~ if the speaker cone tries to fly

across the room — then switch off at -

once and recheck all connections).

“Next, if a milliammeter is available,
‘lead to pin 2 and
measure  the current

Adjust  RV2 “until -the current ‘is

‘approx. 40 mA.-If no milliammeter is
leave'RV2 "in ‘mid-position.
Connect the leads from the existing - -
input “and

available;

speakers to . the filter

connect the bass speaker to  the

booster amplifier. The power may now -

be  switched on “and .the complete

‘systermn checked .gut.” Remember that

the ‘sound from the bass booster  will
be grossly distorted if this unit isused

Y

If it is substantially =~
switch -~ off ~ and

‘in this lead. ‘

(Texr continues page 69)

PARTS LIST ET 407

{combined filter/amplifier)

resistar 470 ohm, ¥ Watt, 5%

R1 —
R2 —
R3 - _ " ORI o
R4 S " oy e LT
R5 —_ v o47k " TR
R6 _ " 100k ” T
R7 — " . ‘lk " LA 2 B
Rr8 _ "oooQK (1. "o
R9 —_ i 29Kk 1" " "
. R10 —_ X 1.5k ' 1 1" i
Rll — 1" ‘lk vy " " 13)
Ri12 - " Ik 1o ¥
R13 _ N T "
R14 _ I T T TR
R15 - 6 PERK v e T
R16 _ nooatTK e o
R17 — A TR T b1
R18 — '".-47 ohms ! oo
R19 - .47 ohms 7’ "o
R20 — ty " L. ] ty ” ”
R21 . i 144 " LT 1 1Y "
R22 - "1k TRT "o
R23 _ no ]k "o "oy
ggg - :: 0 51 ohm 5 Watt 5% J
. - i
RV1 — potentiometer 100k log. . )
RV2 — trim potentiometer 1k iinear :
o3 ] - capautor 1uF 200V Elna greencap
Cc2 - 0.1ufF 100V :
c3 - " 0.01 uF DRI
ca — " 00luF TR
Cc5 -— ' 33pF
C6 — ™ o25uf, 25V, electrolyttc
Cc7 - " 25uF 25v
€38 - :: 2200uF 25V ::
g?o pa— 1" " H "
cii . T " "
8% — tu"anjistor Bclps
Q3 —_ " BC178
Q4 — e TT800
Q5 - — i TT801
QT a3
ic1 — Integrategzcwcunt uA 741C—
: T8A 1
D1-D11 “— “silicon diodes type EMA401 -
%8; = zener dnode BZY88 Cc3Vv9
e h
Transforme A&R PT 6534
PC printed circuit board ET018

Heatsink: — -4' of type 35D (3SD4CB)
Insutating kits for 2N 30555

Three core flex and plug

Terminals

Shielded wire etc, . :
Loudspeakers— Magnavox type 8w (2 off) <
Particleboard for speaker enclosure s

PARTS LIST FOR SEPARATE FILTER

g%-FM - res|stor 470 ohm, 12 Watt, 5% .
— s st o
RG — : "o 100k 71 LA . i (3]
R26 — " T o
RV1 — potentiometer 10k fog. B
Cl1 - capacnor lufF 200V Elna greencap i
c2 — 0.1uF 100V
c3 _ " O0.0luf 7w M
¢a " " o) o e
Tag strlps — terminals etc.
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: LBO 528 5" OSCILLOSCOPE

A WIDE RANGE OF LOW COST TEST
INSTRUMENTS lNCLUDING - i EA

OSCILLOSCOPES, SWEEP GENERATORS,
VTVM, 'AUDIO GENERATORS, SIGNAL -
GENERATORS TRANSISTOR cmzckens ATTENUATORS, PROBES.

. LSG 11 WIDE BAND SIGNAL GENERATOR

- Probably the most popular low’ cbst Sugnal Generator in the world. ) ;
Y This signal generator has 'a ‘useful frequency range from-120 kHz . JREELE]

10130 mHz and using an optional crystal, .canibe crystal controlled.

‘Adjustable output modulation “frequencies of 400 and 1000 kz €an +8. TAX
,also be wused for testing audio amphfuers . :

LAG-55 AUDIO GENERATOR

The LAG-55 is ‘an indispensable instrument for audio ‘work. Three
different waveforms, ‘(sine, -square and complex) are available for-a .-
variety -of tests.. The wide frequency -range from 20Hz to 2MHz and + 8. TAX
" constant output levels -are most -desirable - features -of the 'LAG-55. .
- ‘Sine waves are generated with a Wlen bndge conflguratlon and square
» waves by a Schritt tngger cnrcult S

L " $85.00

LDM B10 GRID DIP METER

The well known Leader LDM 810 Grld Dlp Meter is'one of the more : . $45.00
useful instruments for. checklng receivers, osclllators transmltters and
*circuit components. g +5S. TAX
A frequency range from 2 to 250 MHz (in'6 bands) is avaﬂable wrth :
an ‘internal modulation frequency of 1 kHz C |

The LBO-528 Osc1|loscope has been de5|gned for hlgh performance *$295.00
opération wideband, DC to 10 MHz with ahigh sensitivity of 10 mVptop

" makes it an invaluable tool in the development and testing of electronic - JEREREEIENS
circuits. 1t is especially useful in the exammatlon of low level equipment
siich ‘as tuners, 1F amplifiers etc.

LBO 3|M 3" OSCILLOSCOPE

i The LBO-3IM is a-compact osculloscope deslgned for ali round service,” *$137.50
+1ts small and ‘handy ‘size :will appeal to experimentors, servicemen and ="
plant “technicians who demand maximum performance with minimum +8. TAX

space réquirements. Responses from 3 Hz to "1 MHz and sensitivity
is BO mV/cm B .

LPB-10Z LOW CAPACITANCE PROBES

The LPB-10Z .is a high |mpedance probe specnally desngned for Leader™ * $16.50
LBO-52B, LBO-565B, L.BO-32B,-LB0O-33B Oscilloscopes. Its use prevents
sany disturbance to the circuit under test input |mpedance is 10 MQ g+ S . TAX
shunted by 18 pF and attenuatron is 20 dB

| CATALOGUES A VA/LABLE ON REQUEST. . LA # NOTE THAT THESE ARE SUGGESTED
- Distributed by: - = : . . ) . LIST PRICESIONLY AND MAY Bt

. “VARYSLIGHTLY IN SOME AREAS,

L0 UAVAILABLE FROM oo L
LEADING ELECTRICAL SUPPLY HOUSES.

. WARBURTON rmmm
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Fig. 5. How the éomponénts are located on thé printed circuit board.
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~ Herbert von Karajan has led the world’s great
- orchestras and opera companies in their own halls
and theatres. At home, he listens to them W|th

' Acoustlc Research equment

Few musicians have achieved the international distinction
accorded Herbert von Karajan. His performancesof -

. Wagner's Der Ring des Nibelungen cycle at The:

Metropolitan Opera parallel his remarkable series of

recardings of the same cycle, released by Deutsche

~~Grammophon. These recordings, together with a large "< -
number of others of the classical symphonic literature,

stand as a musical landmark to the world’s listeners.
Herr voh Karajan is also a man of unusual technical -~ . = .

- proficiency, being thoroughly familiar with the engineering

- .aspects of recording and sound reproduction. His technical

understanding is not limited to books, either; he is anadept ‘

jet airptane pilot, for example.

At his home in St Moritz and in his Essex House suite in
New York, he uses a high-fidelity system consisting of an
AR tumtable AR amplifier, two AR-3a speaker systems, a
Sony TAH- 10 headphone adapter: and Sennheiser MDH-414

- headphones

68

The workmanship and performance in normal useof AR
products are guaranteed from the date of purchase; 5 years
for speaker systems, 3 years for turntables, 2 years for
electronics. These guarantees cover parts, repair labour,

‘and freight costs to and from the factory or nearest -

authorized service station. New packaging if needed is also

- free.

The Achatalogue and complete technical data on any AR -
product are available free upon request.

All AR audio equnpment is on demonstration at the .
- AR Music Room in the Sydney showrooms of the
Australlan Distributors. ER

' AcOustlc Research Inc.
4AK Massachusetts, USA

Australian Distributors -

w.c. Wedderspoon Pty. I.td,

Showroom: .193 Clarence Street, Sydney, 29-6681

AR sound equlpment may be purchased from the following ‘Australian Dealers: ) . i )

Nsw Magnetuc Sound Sydney 29:3371. Photo Hi- Fi, Sydney. 26-3234. Sydney Hi-fi, Sydney. 29-1082. VIC:: Suttons Melbourne.: . .
:60-1201. Douglas Tradmg Melbourne. 63-9321. S.A.: Sound Spectrum, Adelaide. ' 23- 2181. A.C.T.: Homecrafts Canberra, 47-9624. - :
- “W.A.: Leslie Leonard, Perth 21.5067. Alberts T.V. & Hi-Fi Centre, Perth. 21-5004. QLD.: Brisbane Agencies, Brisbane. 26.931.. . wow'Fe

Py
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““material .

 BASSBOOSTER

*16 {406)

135 {343) 81203 H
L2772 777277,
E
0.75 {95.3) $Q. CLEATS 2 i
AROUND ALL INSIDE EDGES @ )
N « s :
SN 0.75 (95.3) VENEERED . 1
PARTICLE BOARD SIDES; .
'~ TOP, BASE : o ;
9 :
. L N g Je-EDGE VENEER H f:‘:‘;’]sgnom 1
0.75 (95.3) PARTICLE BOARD S o ) :
\ BACK AND FRONT Ed
- 4
I~
:Q
. : S
RN o
3875198) ‘g s
DIA TUBE -
.
)
=]
«
- o
B
22 Ll Yz
: ' . HOLE TOSUIT*
N . . 0.D. OF TUBE
DIMENSIONS IN BRACKETS 2375 *CRITICAL INTERNAL DIMENSIONS
ARE IN MILLIMETRES (ﬁb.S) THICKER MATERIAL MAY BE USED

(S
/

N g ~
C ~

~

~
~

. 1% H
?/
.I/:L//

>~ :

~-alone' — but when mixed with the
: sound’ from the existing two speakers
in ‘your stereo system it sounds just -
- great.” o

~'BASS SPEAKER ENCLOSURE

The enclosure recommended for use
with this system is shown in Figs. 6

and 7. The spedkers used are two 8
~-ohm Magnavox typé 8W connected in".
“parallel, -thus having an -effective
“impedance of 4 ohms. : ‘

The inside of the speaker enclosure .
should 'be lined on at. least three
non-facing surfaces. {e.g. side, topand
rear}..+ Use . Innerbond -~ or ;similg'

,
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BUT {NSIDE SIZES MUST NOT ALTER
- . ;

‘Fig. 6. Constructional details of

speaker enclosure. .

\:\

N
R
_\‘:\\:\\l:\
i te

S
\:\\—;&\:
R T AR R 7

=
R
5

- Fig. 8. How the speakers
are interconnected.

+

recommended speaker enclosure,

Fig. 7. Exploded view of

ﬁ”

s

'A&R model PS64

for tape recorders
and model PS82 for
transistor radios.

AN y.
s 6.4
AR RN gy

Bl

' A &R model PS104
- for larger - battery-
operated tape

recorders. 3

A & R ELECTRONIC

~ EQUIPMENT CO.

PV, LTD.

SOANAR
GROUP

SALES OFFICES .
vIC: 3%32 texton Rd., Box Hill,

89 (238. v
- NSW: 82 Cariton Cr., Summer Hill.

. 798 1 .
$A: 470 Morphett St., Adelaide.
Tt .51 6981, .

INTERSTATE AGENTS :
QLD: R, A. Venn Pty. L1d., Valley.
51 5421

WA: Everett Agency Py, Ltd., West

Leederville. .8 41
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" Provision ‘is -also- made for sub-titles

Electronics in
Education

"

A NEW audio-visual unit from
7 Japan’s " Ikegami- - Tsushinki
company ‘enables . .composite

video tapes {or live.programmes) to be

produced from a number of different
inputs including - 16mm “dand  35mm

‘projectors, opague pro;ectors and live
TV cameras; :
 The basic unit contains a 16mm film

projector, a-35mm slide projector, and
an opaque’ ‘projector, the outputs of

‘which are‘fed through a multiplexing

mirror system to a TV camera which

‘becomes ‘one -of several ‘inputs to a

mixing and special effects generator. A

number of external TV cameras may-

also - be -connected “to - this - unit.

and captions to be superimposed over
the projected material.

"Optical effects such as split- screen-

superimposition, "horizontal, ~vertical
and corner “wipes’, fade in — fade out

“and -1ap~ dissolve facilities ‘can readily -

~be-achieved.

¥

‘programmes

The new unit in effect produces a .
complete and fullv edited video tape &

or in other applications, such as school

“broadcasts, ‘enables extra material to
be” added - to or superimposed -over "

existing footage. _

The new TTL — 600 has particular
application in =~ CCTV - systems
concerned with the production ' of
training - tapes,
and  pilot
advertiserients. It would also" find
many applications as a production tool
in the. motion picture industry.

Full details can be*obtained from

Australian” Video Engineering, 7 The

'Cr‘escen‘g, Annandale, NSW.

‘Inexpensive ‘physics equipmeént made

in Britain provide advanced students’

with - the  means of ‘making a direct
measurement of the speed of fight in
the laboratory.

The equipment is mounted ‘on rods
for supporting on stands. The viewing
unit -contains  the -‘object crosswire,
unsilvered reflecting plate, calibrating
device and eyepiece with graticule.
"“Another ‘unit houses the rotating

~‘equipment and

educatlonal :
television

Block schematic shows
basic TTL-600 unit,
plus associated

accessories,

Proview Monktor

18mm Film Prol.

]

L

35 Siids Proi.

Muttiplaxer

INJiNpenng ouTt

Video Switcher

“Control Parnel -

<

. B

>
H

g

Sowctal Effect Awpliflar

Livs Camera |

e N

% Wic. 1
Live Correra 3

Comern B 1 J
Manitor N s
i Fm ot

SYNC - HD - VD  BLKG

deemf =] o

OPTIONAL ACCESSORIES

Measuring the_speed of light

concave mirror and the 3-4.5 volt
driving motor. A “‘distant” reflecting
mirror, 10 cm diameter, 2 m radius of

‘curvature, mounted with vertical and
. -horizontal

fine adjustments is also
provided. o _

Timing = .may . -be .. mechanically
controlled usirig abelt driven from the

_mirror shaft or by photo transistor and

an oscilloscope - having -a ‘calibrated
time base. The apparatus is supplied

I
I

§

1

1

1

i

L)

1

i

1 | .
1. i

i il i f
! i

e

1 B

1 .

1

1

{

|

1

1

|

Lo

W|thout stands, pullev and |l|um|nant

" The Iarge rmrror and pulley may be
supported by any laboratory stand and

boss and accumulators should be used |

for driving the small motor.in the

-~ mirror box.

Full defails;can be obtained from
Philip Harris - Ltd., 63 ‘Ludgate Hill,
Birmingham 3, England.
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DECORATIVE/FUNCTIONAL/RELIABLE/This extensive range of Rodan
indicator lamps, in both incandescent and neon styles, is designed for
compatibility with and to enhance the presentation of electronic, electrical and
industrial equipment . . . equipment in which space saving, long life lndlcators

are essential. Features of the range include/long life (up to 100,000 hours)/Coloured lens in
either red, yellow, green, blue or white./One hole mounting./ Styles providing front-of- -panel
replacement./Styles with insertable lens— Suitable for symbol adaption and ideal for- dlgutal
readouts./Clip-in bezel mounting styles./Chrome plated bronze or moulded plastic housings.

The range is available from the Professional Components Department Vlllawood N.S.W. or Plessey Ducon Interstate
Offlces Descnptlve fiterature is avallable on request
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This competitively priced

- amplifier from Japan’s -

- Roland Electronic Co.,
~has provision for two sets
of mdmdually ‘switched

speakers.

/' ‘Rear view of Rotel RA 310 Amplifier = note the
*: facilities for tonnecting “two sets -of speakers..

SENEEN
130\ - p.
N e A
120 N7 TH
=
110 P W
100 -, 4
. .o
N g /] /
T = T T
AUA
T 80 . “ A
- ™ A1
‘/’ Lhd P s
Gc —— |
> A N
N 50 z 1 \ ¥i
L4171 T~ ™ -
10 ™ AN
L -y %
30 T N/,
' . P~ % /
20 P /] RN
] AN
RN ] 7 Nt
~d 10 I 7|
oren = T

=L E . Rotel Model ‘No...RA310 -
‘ stereo amplifier is typical of the

' new ‘breed of medium priced
amplifiérs being produced -in Japan.
Most ™ of . these -amplifiers offer .good
performance ‘and adequate facilities, -
although they may vary in‘appearance -
arid switching facilities. .

On the Rotel Model No. RA310 the

~brushed aluminium front panel is neat

in appearance and well laid out. Fluted .

aluminium -knobs are ;used for bass,

treble balance and funct:on selector

-controls.

1roar

A row of six push on push off"
switches is located at the bottom right
hand corner -of the panel and these .

" provide the fo|lowmg functions, from
left to.right: = :

Power on/off , :

Speaker system No. 1 on/off

Speaker system No. 2.on/off . *

Stereo or mono mode selection

Tapes monitor selector

Loudness control on/off ,

To compensate for the apparent loss
of bass and treble whilst listening at

'v low ‘levels a loudness contro! should
provide boost for both ‘the bass and -

the treble with the main boost being
applied to-the bass.. As the graph of
Equal - ‘Loudness - Contours - {Fig. 1)

‘shows, “the “main change in the ear's

refative . sensitivity - {or - subjective
loudness) is-at the low frequency end
of the ‘audible ‘spectrum;: whilst the

'chan‘ge -at’ the higher frequency -

components -usually masked by the

“background noise and for this reason, -

amongst -others ‘it is customary for a
loudness control to apply some treble .

“boost as well as the normal bass boost. -

The designers of the Rotel RA310’

- have ~ not ! followed conventional
“practice :in ‘this respect “and only bass .

boost is applied. ,
~The tréble “and bass contro| do not'

 _clearly indicate either the flat response
~position or the degree of boost or cut

provided, = -but - familiarity would
overcome this problerq

The selector knob fo'r
phono/turier /auxiliary input : is . not *

- engraved” but three small bezel lights -

are provided ‘and these are selectively
illuminated to .indicate which of the
programme sources has been selected.
A “phone *jack s+ provided for low
impedance ‘stereo headphoneés on the
lower half of the front panel.
The ~ amplifier “housing -has". tlmber
sides :and plastic coated steel  top,

'bottom and rear panels. The timber

ELECTRONlCS TODAY - DECEMBER 1971



“side 'pahels frame each end of the front -
paniel. The bottom section of the front .

panel ~ forms . a - channel - section

containing the Rotel name as whnte .

- ‘letters on a black background

The rear panel contains six pairs of '

RCA type coaxial sockets providing

the following input output facilities:—

a) Phono input — magnetic

b) Phono - input. '— - crystal
1 ceramic B
¢) Tuner input ‘

d) Extra input = auxiliary input

¢) Tape recorder — record output

or

f) Tape recorder — monitor input

"~ An unusual but very -~ worthwhile

feature is that two sets of 4 screwed -

‘type terminals are provided, - thus
allowing two sets of speakers to be
connected -to the amplifier. Auxiliary
-mains power for aturntable or tuner is

provided via an-American type power
. socket on the back panel.

Both the ac supply and the dc supply ,

- are!fused and the fuses are mounted

- above  the switched power socket at *

-uses

Bitlel & Kjaer

Potentidmater Range:._ B0 __d8 Rectifier RMS __Lower Lim. Freq: .20 _Hz Wr. Spaeit: 315 mmFsoc Paper Speed:_3_mm/sec.
T o s e T : o T

T ™

Copénhogen

20  Hz 50 100 200

The internal layout of the amplifier
provides easy access to both sides of

The crrcuutry is modern using 24
silicon transistors .and the output stage
the single-ended ' push-pull
configuration. The only protection for

ELECTRONICS TODAY — DECEMBER 1971
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‘the right-hand end of the back panel.

the two power amplifier ‘printed . .
circuit - boards = and  all ~ other
components..

" power

1000 & - 2000 5000 10000 20000 - 400000 A B C Lin

the output “transistors is provided by
means of the fused dc supply. This is
effective, but by no means foolproof.
The lower frequency response of the
amplifiers is limited below 10 Hz by
an’ RC network at the input of each
camplifier. . - This . effectively
protects the speaker system from the
low frequency transients that are often .
produced by a record player and
cartndge
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EJO/BREAKTHROUGH -
<7 RECO

E14 DIGITA PRINCIPLES & APPLICATIONS

E16

“E21 THE WORLD OF TOMORROW.— K.:GOLDSTEIN. 10" x

€24 "BASIC

E27s 101 EASY

£29 LEARN
; LEMDN

E34 6\INERS GU

('S BABIAEL.

SLEpTEREIE LR

DR: KONSTANTIN RAUDIVE BOOK & L.P.
9 81" X 512" '$13.90, Dr. Raudive’s research points to the
fact that seemlngly there ls iife after death and with the aid of tape re:order,
radio and microphone a ‘‘breakthrough’’ has been achieved, This book and th
SICO“"I"Q of the voices from the dead has been the subject of worid wIde
scussion.

. E12 PULSE DIGITAL & SWITCHING WAVEFORMS' == JACOB MILLMAN

Ph.D. 8 pp. 8Y%2” x 6", Soft Cover $10.25, Hard Cover $18.40, Thers are
many ways of implamenting a pulse or digital system designed to-perform a
particular function, it is hoped that through a study of this text and th.
experience gained for -soiving probiems the reader wiil deveiop facility wlth
these circuits and sharpen his crsatlvlty and In anuity,

£13 REFERENCE DATA F DIO ENGIN
$25.00. More than 100 englneers have heiped create the present edition which
contains the weaith of data needed in electrical and electronic englnaorlng
Written by professionals for professionais. Orders taken, deilvery 12 weeks,

MALVIN
LEACH. 433 pp. 9% x 644" $10.45. This book introducas the excitin fiatd
‘of di 1ta| electronics. lt covers-aii the necessary fundamentat concepts offered
n a’
. wlth so|utlons ap| ear at the end of each chapter as study aids.

515 EGR ED CIRCUITS. ED, BY JERRY
B R. pp. 91/1" x 6" $11.50. in the dpast few years integrated
clrcuits have ra ldly come into use and have aiso undergone many changes and
found new applications. The authors of these articles, appiication englnears at
teirated circuit manufacturers provrde the iatest information on ih e sub]sct.

ONIC DESIGNER'S - HANDBOOK. 2nd EDITI

NGWAY. 296 pp. 8l2"" x 512" $10.85. This book provides un up- to-date

Introductmn to ‘transistor circuit des n. The baslc techiiques of design are

emphasised and the circuits anaiyse reat detail, The newly quajified

.electronics engrneer or physicist wlll ﬁnd th s book partlcularly heipfui,

17 TRAN. CIRCUIT TEXAS INSTRUMENTS

INCORPORATED. 10’ x 7" 523 pp Soﬂ Cover $8.95. Hard Cover $18.40.

This book was compited for the practlslng circuit design engineer. It offers

sotutions to a wide range of basic engineering probiems ranglng from transistor
numberln%systems and sgecmcatlon to dl'gital servo system:

E19 UNDER STAT N. H. CROWHURST 190
pp. B8Y2" x 51", Sth Cover $6.15, Hard cavar $9.95. To stay reasonably
current and to serve tomorrow as weil as today, a presentation must pvovlde
the information necessary to utilize the devices that have not yet pbeen born,
those that have recentiy appeared, as waell as the ones that are tamiiiar. This
book does just that.

714", 128 pp,

Weil iilustrated in_colour $3.95. Board a Time Machine and truvel & century
into the futura. Exptore the oceans and outer space. imagine creating and
living In. tomorrow’s worid! An excellent gift book: for budding young
‘scigntists and engine

ers,

E23 ENGINEERING AND ITS LANGUAGE B. SCHARF. 10" x 61", 400
$19.50.. Covering an exceptionaily - wide range of -background engineer ng
knowiedge this book will provide industrial translators, technical writers and
those -without ‘a col Elete technlcal training wlth information -frequently

required In commerce industr:

ELECT —~ " PR EPARED BV BUREAU - OF ‘NAVY
PERSONNEL. 92" x 6" 538 pp. $4.55. This covers every important aspect of
applied. eiectronics using no more advanced material than principies of appiied
efectricity and elementary maths. Thls course is as valuable to hobbyists as to
beginning sludents of eleetronlc

AUDIO PROJECTS -~ BROWN & KNEITEL, 9" x 54,168 Pp.
. By constructing these audio projects you wili not oniy -have fun while
workin% with your hands and constructing something with many uses but you
wiil ach eve a practICal knowiedge and understanding of basic electrR'n‘:ﬁs. on
i $4 40 This book sug$1 sts not only WHAT you can do with a recorder,
but HOW, Apart from the hobbyist there are many ideas on what 3 recorder
can do for anybody’s hame and busmess fife

ELECTRONICS THROUG ROUBLESHOOT|NG — WAYNE
S. 842" x 512", 576 pp. $12. 75 in this excellent book, itlustrated by
many .photographs and drawing s, the subject matter is presented in terms of
Ppractical troubleshootln? situatfons and simpie, reproducibie examples. These
facts wlll be Ind!spensab e to the technician enterlng the electronics fieid.

DE TO TRANSISTORS —.J. A, REDD} OUGH 7" %
P $3.55. Descrlbes what transistors are, how they work, the many
types available and their many appilcations. This will be usefui to the layman
wishin: 10. to understand the fundamentais or the apprentice technician
E35 DIC F ELECTRONiICS — H. RTER. 7W" x 5" 416 pp.
5.95. The conclse .but explanatory .definitions from many branches of
electronlcs, inciuding. radio,  television, communications, radar, electronic
instrumentation and industriai eiectronics should prove useful to ail those
Intelrestled in modern electronic termin -

x

UNICA'I:IONS -~ R.A. BONES. 712" x
208 pp. $7.50. The wide range of definitions, inciuding many reproduced
from, or based on, British Standards recommendallons is supplemented by
appendices including units and -abbreviations, waveiengths and 1requency

bands and signai reporting codes.

Prices are current at time of publishing but are subject to change.

ERS - Fifth Edition 9%" x 7" .

irst course in digital systems. Giossaries, review questions and problems . -

~.r-.-o‘tooo!c---c-oc--'l----.-----:q-ocaoi-e-.
¢ .

FaaeRRon o i i

ADSEY SEOLIYWY TNV L

g .

£37 ELECTRONICS ENGINEERS REFERENCE BOOK =~ 3rd Ed - HUGHE
& HOLLAND. 712" x 5", 1,532 pp. $24.00, Thoroughly revised with much of
the materIal remalnlng from the previous ‘edition compieteiy -rewritten.
Additional contributions have been included on systems of modulanon,

-~ transistor data, vacuum technigues and ofﬁce compuhngm <chin
E38 E EC RONIC’S DATA HANDBOOK -- M. CL 81/4"xsl/z", 158
3.65. This is .an lncredlble reference work for both students’ and
?echmclans as it -provides- in -one volume the-formulae and tables most

frequently required.
E39 E ENTS OF TRANSISTOR PULSE CIRCUITS - T, D. TOWERS. 8%" x

$6.30. Provides the busy engineers wlth a review of the'

PP,
translstor version of the buiiding bricks commonly used in pulsed circults;
aescrlptlve and .practical detaiied ‘anaiyses and maths have been kept to a

E40 AUSTRALIAN SILENT FILMS1896-1929 — ERIC READE, 114" x 8%,
$5.50. This pictoriai history, the resuit of more than three year’s research
plresents some of the hest stilis from this period. Many produced here for the
first

E41 TECHNIQUES OF TRANSISTOR SWITCHING TECHNIQUES J.,
sy 81 x 6", 3 pp. $13 A .reference ‘book for the quailﬂed
en Ineer thch aiso provides a tucid dlscusslon suitable for students ot the
> principles, circuits and techniques employed in using transistor and diode as
switching eiements.

E42 MODERN RELAY TECHNIQUES — M.'L."SAYFORD.'9" x 6", 157 p,

. $7.50. Surveys the theory and practice of iight-current and medlum—current
relays used in the communications, eiectronics and I|ght-power fields. -

"E43 20 SOLID STATE PROJECTS FOR THE HOME -- R, M. MARS TON. 8% x
512’', 96 pp. $5,50. Well detajled_with ciear .and concise circuit descnptlon.
Pro]ects inciude Automatic iight, Two-station intercom, Lamp dimmer, Baby
afarm, Electronlc batterg Electronlc timer, Modei-train speed cnntroller

€44 20 'SOLID ST ECTS FOR THE CAR & GARAG R. M.

' MARSTON. 8% x Sy, pp. Hard Back $6.10. P/8 $4.25. E:ghteen

prn]ects for the car range 'trom those that warn of danger to easing the driver's -

task — Two for-the garage — a self-regulating battery charger and a speed

. controiler for an electric driti.

E45 TRANSISTOR AUDIO AMPLIFIERS -~ P. THARNA. 8% x 512'',°352 pp.
$19 The background information which has heiped in the design of severai

: orlglnai circuits is presented. The classical method of design arid evaiuation are
adopted and simpiified to suit transistor audio amplifier circuits.

E46 SIX-LANGUAGE DICTIONAR Y OF AUTOMATION. ELECTRONICS &

- SCIENTIFIC INSTRUMENTS — F. DORIAN, 10" x 732 pp. $12,80.
Orders taken, detfivery 12 weeks. This book enables the engmeer and physicist
tn understand the technicai gubllcatlons of another tanguage. contalns aver

tarms in En |Ish French, German, 1taljan, 5pumsh and Russia

E47 PRINCI ESO ELECTR ONICS IN MEDICA RESEARCH - D. W HiLL.

x S4%'', 303 pp. $12.00. Orders taken, delivery 12 weeks. Written
specmcally for doctors and others responsible for electronics  staff and
apparatus it describes the more commonly used terms, components and circuit
technlques with referances to further read ?

EA48 L QL DESIGN OF ELECTRICAL C RCUITS — R. A. HIGNONNET &
R G E 83" x 5i7'", 220 pp..$8.30. Gives a thorough and systematic
treatment of Booiean ‘methods of anaiysing refay, diode and vacuum tube
circuits — particuiarly as used in the design of automatic systems, computers,
telephone dIaIlln%systems and simila

‘E49 T E Hi-F TAPE RE ORDER HANDBOQOK - G. J. KING. 9" x6"

0 -$6.80. . This deals wlth the technical aspect of Hi-Fi from the point of

view of the amateur, the deaier, service technician and the sound englneer A

- large part deais with tape recorders and recording methods...

- mN WMNORDER EARLYFORXMAS_ - -

} MODERN BOOKS & PLANS, -
21-23 Bathurst Street, Sydney 2000.
. Please state code number when ordering
. Please send me the following book(s) .v.v.ivvui,
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l Add postage—N.S.W. 60c, other States 80c.
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'HOW THE UNIT PERFORMED bl |

o , i R
When we measured the performance o e HE
of the amplifier we found that most of = CONTROL 0N 0. =
“the ‘stated performance figures were -per_division.

equalled or exceeded. The frequency
response js very good, although the

3

3
CTTTT T

sensitivity ‘of the magnetic inputs is 3 , ;:;Mm
decibels below the stated figures. The = = . "sie !
resu|t of this is that With : a 'OW ; 10 70‘ Hz‘ -850 '100 200 500 IOOP 2000 6000 10000 ?0000 40000D A B C l.l'm N
sensitivity cartridge you would not be ;
able :to  develop or .utilise ‘the full: :
gmﬁ’;ler OUtpUt capaCIty ‘Of the . ) Bmél& cher; ~}’otenliomelsrRlnqa:JLdB Rncﬁﬁ'ec_JMSj S, . Lower Lin. Freq: 20 Hz W, sﬁnd:ﬁlf;;mm/ncc. kPeper S‘uud:_’l‘_‘rnm/ue. |
Copenhagen . . ¥ 1] X T | o1 3 " & T. N
The distortion f|gures are hlgher than G g e 2
stated, but the performance is still : .
more than adequate and as usual, the . ing Obi: L =
speakers would be the limiting factor. - - Tsss- EES R =
i L , S U TOE _ROTEL o = EES ==t
The operating’ manual is ‘very brief, B R (3 8 = =
“having“a total of eight pagés: however T ==
this is partly compensated for by the - . &G =EpEeem—s
concise information sensibly ‘laid out -~ -Gifarads; f— SEEEEES =
and in good English. A circuit diagram ST, =2 S
with ‘all components types and sizes . i
listed is included in the manual.' . Rec Mo 1 »
Under the heading of “Record P'aYEI' S 10 0 Hz 60 100 200 500 1000 . 2000 - 6000 - 10000 20000 ' 40000D A B8 C Lin.’
Connections” the manual suggests that . R R * - v
- the coaxial cable between the pick up o ‘ ‘ tearn SR

and amplifier should not exceed 10’
Using’ the -shielded cables generally
available ‘commercially ~'this would
_result in considerable loss of . high
frequency response, in fact, with cable
lengths ‘of ‘the order of 10 feet the
relatively high capacitance could cause
as much as 10 decibels of attenuation
at 10 ‘kHz. The loudness control is
‘adequate at the low frequency end of
‘the spectrum {but does not provide
any boost at the high frequencies).
This control -becomes effective below
3 watts output into an 8 ohm load.

The bass ‘boost’ ¢ircuit Flattens out
below 100 ‘Hz providing a margin of '
safety for ‘the amplifier when driven-
hard. For a medium response amplifier
this is probably better than the typical
rising - characteristics - of  most
amplifiers.-This characteristic was also
evident - in . the loudness ' control
‘eontour, although its justification here

-is not apparent. -

.The facilities for driving two sets of
speakers are = seldom seen ‘on ‘:an
amplifier -of this power rating, but are

. becoming more and more desirable for
homes having separate living:'room and
Iounge room speaker systems.

The Rotel ‘RA310° ‘amplifier is- a
‘medium . priced  unit  offering’ a
reasonable ~performance . ‘and s
adequate for the average home and,
apart from lack of sensitivity, should

“meet the basic requirements of most
high fidelity systems. L
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- Mu!tjpiy Frequency Scale by

~ Latest chromium dioxide recording tapes provide
dramatically improved sound — full report. ‘

s v , : , S ; frequencies. S
- Fig. 1. Micro-photographs of {(left) chro::hium dioxide tape, and (right} iron oxide tape. | " - 3. -Amproved hlgh frequency dynam|c‘ S
o N Db e : : ' range (Short wave sensutwnty)
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‘the early :1960s, trials were performed
on chromium dioxide -tapes, .but ‘the
real advantages of these tapes were not

~‘seen -the ‘breakthrough of :chromium
" dioxide i tapes - into -“the - ¢ompact

‘the B.A.S.F. Chromium Dioxide tapes. :
“improvements’ over the : conventional

dioxide tapes are: :
1 Improved frequency response

S A v e g 25

~ \INCE the inception of compact
. cassette - recorders, —considerable

Lo EE research has ‘been .undertaken o’ -
o L e e improve " their_ frequency response. In

evident until after 1966. This year has

cassette market with the Advocate and -
"Chromium dioxide tapes offer many (-
- iron oxide tapes. The main advaritages .

for compact cassettes using chromium . -

..Amproved background noise at high "

it



One major disadvantage is the higher
coercivity (coercivity is, in essence —
the force required ‘to: remove . any

recording -on - the - tape) -of- ‘the
chromium . dioxide . tape. . This
necessitates . .considerably .. greater

erasure capacity and higher bias levels.
One advantage . of
material,

over a wide range, making it possible
to: choose the -appropriate optimal
coercivity for a certain application.

the magnetic '
chromium dioxide, is that it
is relatively easy to vary the coercivity -~

Furthermore, the desired coercivity is-

readily = maintainable  during

manufacture. In addition, the form of .

the single particles approaches more or
less an-ideal needle shape so that an
extremely ‘good  homogenity can be
obtained, that is superior to that of
conventional tapes. (Fig. 1).

Both ‘of these properties result in a
remarkable “- improvement ' in.
frequency - recordability, which means
that the ‘high frequency maximum
output level .as 'well ~as the high
frequehcy. sénsitivity are much better
than those-known from conventtonal
magnetic tapes.’

The' very high maximum output at
high - frequencies - is= of = “decisive
importance for quality recording at

high

very low tape speeds, (for example the -

compact cassette tape speed of 1 7/8
ips (4.75 cm/s).) As everybody who

has tried to make a good recording on -

cassettes from a good master or a good
FM - “broadcast . knows, -the major
limitations "of ‘the compact cassette
system are:- poor-background noise
~and “generally poor "high -frequency
recording (lack of brilliance) especially
with : ~music - that = contains " a

L

For optimum results chromlum dioxide tape should be used in con/unctron with tape
recorders — such as this Advent Madel 201 — that have been specifically des/gned for these '

tapes

- predominance of high frequencies.
Chromium dioxide is a low
oxide, which implies that at the same
background  noise level asobtaired
from ‘modern "‘conventional’’ tapes, a
*significant  improvement _ in
frequency output is available, whereas
-the ‘signal = to - noise ‘ratio
because ‘the-maximum output level at
lower - frequencies ~can = be . better

‘utilised. This imparts to the chromium

v
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low ‘noise

high*

improves

‘recorder
" “solving

40000D A B C Liv . ) cassette

dioxide tape cassettes - a’ superior

“~dynamic - ‘range, - and  noticeable

“improvement’ to their - brilliance and
transparency.: .. .
Ore could” say that chromium

‘dioxide tapes produce at'a tape speed
of 1 7/8 ips, nearly the same sound
recording quality as conventional tapes

- on a standard tape recorder at 33/4 ips.

All of the factors considered so far

“have been’ based . on"the assumption:
_+that -

the replay " parameters -{or
performance) of the cassette recorder
will not be changed. But'in practice, it -

is ~expected " that .cassette recorder

manufacturers will use at least a part
of .the high frequency maximum
output - leyel - advantages of - the
chromium dioxide tapes to- improve
the. signal to ‘noise ratio  of the,
recorders.

Key to this i the replay frequencyi
response time .constants: . If this time’

“‘constant (which” has been standardised
~internationally at (120 us) could be

reduced . to .a lower 'value; the
background noise would be reduced in -

-a ‘similar -manner. . However, this’ ¢an
“only -be done at ‘the -cost -of " the
Cmaximum _output .

level “curve:as’ a
function of frequency, because under
such conditions at least a part of the
high frequency response is lost.

Now most of the various cassette -
manufacturers “are “already:,
‘the noise- -problem’ by
incorporating the DOLBY B, or Philips

‘- notse suppression systems by means of

t0 noise - ratio of
can' - be

which the signal
recording systems

77
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Multiply Fregiuency Scale by
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-smproved up to approxtmately 9 dB.

“the. “replay,
‘functxons _:;Th‘E'

~'Such systems do, however, allow the
advantages of chromlum 'dioxide tapes

“to'be fully utilised to improve the high
frequéncy response or brulllance of the

recorders

Bécause of the” hlgh coercmty of .
chromlum‘ . x;hoxrde . cassette - ;tapes,
. schigher -.:than “that of :

" conventional ; ‘
'necessary to increase the :HF -bias"

‘current’ for :optimum recording. For -

whieh- s~
r.cassette - ‘tapes,. it ‘s

the same redson an increase’in the level -

"“of the erasure: sngnal is required and
. Jess' 'pre- -emphasis: is necessary for the

~standardised " replay: time constancy B
Aused atpresent: . Lo :

- The frequency “-‘respOnse :

|ncrease of"

- curves -
shown of :the ‘level ‘ recordings “have'
.~ beéen -obtained™ with an
“bias levél of 2-dB but with no changes o

in pre-emphasis {or: equahsatlon) The "

“erasure capacity of the recorder has to
-be increased by at least-40% to 50%:"
over -that ' required for conventional -

tapes - to ' ‘obtain “adequate  signal
erasure.. 1t =is ~therefore - clear that

- chromium dioxide tapes are not fully

compatible - ‘with - ‘'modern
“conventional” - tapes, " and . .that
cassette recorders will only completely

. utilise- the advantages of the new tape
"..if some of the recorder functions are™
“:modified ac¢ordingly. -~

~The  Advent model 201 gassete”

- -recorder reviewed in our last month’s
“-edition -
- " modifications.

“-dioxide *tape ".be ~used on “machines

“incorporates
Should

optimised . for - conventional - tapes,
significant changes will be observed in
record ~‘and " erasure"
reproductasn m‘
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pre-recorded -cassettes with chromium -
dioxide tape is simple because, during

the duplicating process, it is easy to

" take care of the properties which can
"~ be- overcome with ‘the
- facilities - found in -most |arge tape o

technical

- duplicating studios.
The reproductlon of these cassettes

“on conventional cassette recorders will’
give an -increase in _high' frequency

“-output resulting in an overemphasis of
the higher end. However, .on recorders

with a tone-control, this can easily be
compensated for, so that there will be

a noticeable reduction in hiss. . /

From a theoretical point of view the
“different _recording properties of new -

“chromium -dioxide -cassettes ‘should
cause “problems during recording.

" However, most recorders already have
such ‘ahigh ‘HF bias signal that they .
suitable - for :the .

-are . generally
- chromium dioxide tape. A bias setting

relatively

tapes “on .
“recorders’

which -gives -maximum output ‘at’Jow -

frequencies with conventional ‘tapes is

. generally close to “the .optimum bias
- for balanced utilisation of chromlum

dioxide tape..

It is fot this reason ‘that in most cases
it ‘will not be the bias' setting which
causes - incorrect “recording, " but . .the
.strong -pre-emphasis . {or

equalisation) .in - the - recording

amplifier, ‘resulting in an overemphasis '
.-of ‘the high frequency spectrum. This,
“of course, can be corrected for-by
controls - as

adjusting - “the . tone
mentioned above. : .
“The ‘erasure of ‘chromium " dioxide
conventional
remains 'the only - major
problem. The level “recordings of the

-erased signal levels for standard and’

chromium dioxide tape clearly show
the magnitude of this problem. These
results will " vary “considerably . from

_cassette .

:-recorder torecorder, depending on the
intensity of the erasure signal.

. We conducted tests with three new
conventional cassette recorders and all

- failed -to provide ‘sufficient erasure
signal “to cope with ‘the ‘chromium
dioxide tape (the erased signal being

> ‘only -15 decibels to -30 decibels down
.. on the three machines tested.} ==~

All " three - recorders exhibited a

. dramatic .improvement in frequency

. response, hiss - reduction " {i.e.. high

frequency noise . reduction) and last,

but not least, the subjectively ‘clearer
sound that they produced.

The big future for these tapes’is ‘as
base = material . to be -used -for
pre-récorded tapes, for not only will
‘the - material  be - better - with' “any
recorder, -but, In suitable Dolby-ised
form, will make sufficient difference

" tojustify the consideration of cassette

machines as high fidelity devices. .. - @

STYLUS AND
“TURNTABLE
CGLEANING KIT
CSIZEB

- Essential for maintain-
“ihg stylus and’ turntable
free . from: .dirt. Kit
contains; specnal clean-
LAng e brush free
standrng base,
~absorbent “cledaning
“cloth;bottle of approved
,non-flammable, o cantis
stati¢ ‘cleaner, wrth full
mstructlons oy

SOLE AUSTRALIAN AGENTS

era

hrlstmas hollday ‘

heads, capstan and pinch
“iilowheel iinone quick ‘opera=
7 tion:Suitablefor all compact

A eomplete kit 1o’ enable cassette’
“tapes to be edited easily, quickly
~andaccurately. The kit comprises,
| -Cassette' Tape Splicer (1”);:2 Tape-
Cutters; - Tape Picrcer, 10 . Labels,
Splicing Tape, 3 Tape W_mders and-

. for dragonal or butt splrces
and 1” Video tape splacers Special -
odel 24 and 22 pric
equest

Industries P'i'v LTD.

266 HAY STREET, SUBIACO, W.A 6008 = |

¢ recording vand reproduction” with .

Use one hour of yr ohday to service

Cutsirepair ‘costs,  ensures

“either reel “or cassette” ‘recorders.’
it 'comprises; bottle of ‘Bib Tape‘ :
ead Cleaner, (non-flammabie), 2

‘Blue Tape Head Applicator Tools;
2 White Tape Head Polisher Toots,
10 Appllcator and Polrsher Strcks

tains (1”) .Tape -Splicet; 1
Tape  Reel Labels; R
Cutter, Splicing Tape,Tap
Marker, and mstructson Jeaf-

your recorder, and you'll get better -
performance ail year round. : iy
Bib SUPER QUALITY Audio Accessories
Including Compact Tape Head Cleaning
Kit, recommended by Ferrograph Revox
and Tandberg. -
Now available from leadmg wholesalers
and audio shops throughout Australia.
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BRAND 5 is the professional
! quality tape, made in the U.S.A.
‘and selling now in Australia
at less than HALF the PRICE
of other cassetie tapes (i

¢ C60

‘other brands $3.50

BRAND 5,:99¢

i T.0.S.C.A. ELECTRONIC SALES

180 LYONS ROAD, DRUMMOYNE 2407

CHRISTMAS SPECIALS

e C90 :
‘other brands, $4.75

_BraND 5. $1.65

eC120 . .
other brands $6.50

emanD 5.$2.25

Phone 811810

‘Speaker Trans.-$1.10

SECOND HAND TEST INSTRUMENTS

SPEAKERS

CHRSTMAS HOLIDAY SAL

T.V:YOKES : : VALVES e TRANSISTORS & DIODES METERS 2¥%.sq.” :
‘709Rola (only few) - $10.00 | e6B8MS8 1.20 -} Bv126/400 .35 {Master Instruments) -~
90%Rolaasstd. No, . - .'8.,50 6GWS .-1.20 OA91 : .19 “NfolE D 020 $9.80
/110%Jap repl. 1412 9.80 SAS4 1.20 BC109 ~ 3 for’ $1.50 ‘AMp - 0-300MA ¥5'80
7 1140AWA type . ; - 8,00 | 6BW6 1.00 BC108 ¢ 1.50 0-2A- e
HMV 12" TV (onily few) 9.80 ] “6EU8 +1.00 | .BC1O7 't v 1.50 . .
“Rola 2017 8.90 6S2 1.00 . .1"2N3055. 2 " » 3.00
Phitlips 114° 9.20 6BW7 - . 1.00 -3 .AD161/162 pair 03,20
S 12AY7 . : 1.00 OtHers at trade prices, :
SRR We sell all vatves at trade prices, S . :
INTERCOMS CONGENSERS EERAMlc g CAR STEREO SPEAKERS FERRITE RODS :
WOOD CABINET, ind gl i ; " 378" 5
MASTER & SLAVE. &MICA SR Boraow %529 7" x 378 i 386
PRICE $10.50 - 'MIXED BAGS OF 50  $2.50 \ " LOCK DOWN ‘
COMPACTRON : zlEsl AERIAL: .. oo CAR AERIALS . $3.40
:33GVY7 .$3.80 : : . ements 7$8.80 i . :
e’ %88 | pmamono  soc | BAGsSOF10 | : ;380 —
— SPECIAL — PMG Stereo 80c . ] TRANSISTOR POWER
) 3.5 Plug 5¢ Transistor t'ype : 830 SUPPLY
7K -15 /3.5 3.5 Socket 20c assorted IF’'s Coil : : : . :
IN 18 /3.5 RCA plug & socket $2.00 MAGNAVOX 0 Co 0-200 MA with
yp e 50c : $18.20" |

Two Meters ‘$26.007' P

Q-METERS VTVM'S BAR GENERATOR SIGN GENERATOR PHILIPS OSCILLOSCOPE DISTORTION METER.
AWA/50 watt BASE STATION 73nc.

- ADMIRAL IF STRIP

BATTERY ELIM

+~TRANSISTOR

DRIVE & OQUTPUT
TRANSFORMERS.
From 30c.

,.$2.00 each, v

Ve TAPES UNBOXED NEW

ROTATING

.- BOARDS $2.00 240v-6v200ma RELAY Q g
<+ Ok no valves. PR Suit National $5.85 b SWITCH . 7 $1.00
.« POLYESTERS | 12v-0.1amp CAPITOL CASSETTES -~
*UPHILIPS =2 ; : fow noise) ‘ ‘
. .at trade prices 10 for $1.00 2:60 $1.50
‘ 2 : €90 72700

3.00

ULTRASONIC
MIKE 3k - 25¢

;] . ASSORTED
o RESISTORS

- ‘Mixed Yaw bag.
100 for $3.00

EX-ADMIRAL RADIO

.
-

80,

Sw, Bc. all components $11,20
No speaker transformer; .. .-

Valive-turier chassis no valve — .
i _Plus‘postage. .

T.V.TUNERS .

EXCHANGED $6.50

Please include adequate Postage according to weight and distance.
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narrow  segment of a voltage
range  must be read - and with

considerable accuracy. At the same

time, the large remaining portion of
the range may be of no interest, =~ . .

A typical case is the metering of line
voltage. Let’'s assume that in a
particular ' location ; the nominal line
voltage is 230 volts ac. Assume further
that it |s necessary to measure this
voltage .~ accurately - within = 1V,
Depending © ‘upon . the
available in different locations, actual

line " voltage ‘may range ‘somewhat"

higher - or - lower- ‘than - the -nominal
value. - This ‘regulation differential is
frequently in the order of 5V though
up to 10 or 16V is quite possible. So
for the moment we will consider that
the ‘maximum line voltage excursion
for a given location is from 220 to 250
Vac. We know that the line voltage
will ‘never dip to, say, 180V, nor will |t
ever climb to 270V

If ‘we wished to momtor such a line
outlet, using a conventional meter, we
would probably select a- 0-300 Vac

unit. Not only would the scale from °

'0-220 ‘and 250-300 be wasted in“the
sense that the line voltage wouid never
enter “these ‘ranges, but it would be
impossible to read the - actual line
voltage within the required 1V. First
of all, since accuracyis based on the
percent of full scalefreading, the usual

< i SEamENTAY
saitu e

- Fig. 1. Accuraté readirg of line voltage on
expanded scale is offered by electr:call y
segmen ted meter.

ELECTRONICS‘ TODAY — DECEMBER 1971

- EXPANDED
'VOLTMETE

Increased resolution and accuracy may be obtained by expanding

"HERE are numerous
.-applications .in whith' only a

regulation -

~unusual and costly 0.33% am}racy

expanded
approach -is a mechanical one, F|rst a

e '
CE1=g0v
' :EI =09V
E2'=0V
6_ v

Fig. 2. Basic circuit of segmented voltmeter,
for a particular set of component values, A

and B are in balance, and no current flows
through the meter when the input is 9,
Volts. Higher voltage produces a reading.

2% meter would be inadequate. An

would be needed {0.0033 x 300
approx.). Secondly; even with a

1V
33%

‘accuracy meter, the visual resolution

of 1V on a 300V scale is
inconvenient and very susceptible to
reading error.

.The ‘most effective way to obtain
precise readings is to use a meter in
which the specific range of interdst has
been -expanded to occupy ‘the entire

scale

'MECHANICAL SUPPRESSIO Vs,

ELECTRICAL SEGMENTATION
There are two ways of attaiqilng an

range. - - The

meter with a range equal to the desn'ed
span’ is - constructed.  (Span s the
difference - between ~ the lowest and

*highest values displayed.) Then, the

meter hairsprings are “wound up’’ so
they tend to push the pointer Enelow
the normal zero mark in the scale. The

“winding up” is continued until, with
the ; desired lower - current | value
applied, the pointer rests at the normal

zero .mark .on . the scale. Full scale -
Gbviously - isthe sum ‘of this|lower

current value .plus the original |range.
Naturally, a new scale is required for
the revised unit.

A mechanically “suppressed 'meter

provides . increased  resolution  but

problemg “in

R

“representative
~amount,

plest .
- 99-100V).

movement - tracking,

CALE
S o

narrow range over the full scale.

stability of the hairsprings under stress
and other factors generally prevent an
increase in accuracy rating.

An even more important limitation
of ‘mechanically suppressed meters is
that it is impractical to suppress a
major portion of the range. 560% is a
‘limit. ..Beyond  this
problems . are -encountered
with variations in suppression torque
due to temperature, drift due to
exceeding stress limits on the springs

. and ~mechanical interference due to

spring distortion. . This - limitation
severely  restricts - the number. - of
prospective - applications - since the
expansion of a narrower segment than:
50% is usually desired.

The most effective method for
expanding a 'portion -of .a ‘range ‘is

' ~through electrical segmentation. Here

the significant portion of the overall
voltage range is expanded to occupy
the - full “scale -fength.. This s
accomplished ~ by  nulling out any
voltage below the lower limit of the

- desired portion. Accuracy is increased :

in direct ratio to the amount of

‘suppression, ‘assuming ‘the associated

circuitry - stays - ‘accurate. “This is
because accuracy telates to percent of
the portion of ' the range- that s
expanded, though" the ‘rating may be
stated in terms of percent of centre
scale value. It is possible to segment a
d-c or average reading meter over a
wide . range :{e.g., - 10-100V  to

7

Eequiv -

~ Y

O—

Fig. 3. Sl)npilfled équivalent of circuit
‘ shown in Fig. 2, Eequi\, would be 0. o9tV
when Ei is 100V. . i

,/‘.
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QUALITY METERS

w\ce |
“ “GS\S :

ACIY ey

’Do you want to’ measure ug to 200 Megohms reslstance? What about 10 Amps A.C. or D C and ‘up“to |
1000 Volts A.C. or D.C.? Als) as low as 10 micro-Amps D.C. ? 1t is not necessary to buy several multimeters
— only one. A “Umverslty" Model MVA-100 at $35 00 each plus 15% sales tax (postage 40c)

: Battery :

Specnflcatlons S ST 4 x 1 5V +1x 22 5V

DCV. 052510 50- 250 500 1000(100KQ/V) S Size - . 7"X5‘/"x3"

JA.C.V.5 1 2 6410-60-250-1000 (12K2/V) . : ‘ ~Weight. 3lbs. . : LR o
D.CA ;= 10 uA-250 nA-2.5 mA-25 mA- 250 mA.- lOA * Optional * Extra: - Leather Case -$6.00 v plus 15% S.T. .
ACA - 010A G S ' Features: Mirror scale, Diode overload protection, polarity
Ohms = 20K-200K-2M 200l\/l R . -.reversing . switch, -miulti-colour -scale, :spring-loaded
db oy =20/0/ 62 S _shock ' resistant movement, engraved front . pariel,
Accuracy -+ 3% for D C.t 4% for A C. -90- day guarantee : ST R

/

Also avarlable from our quallty range is the Model CT500, a weII known model Wthh now carries the Unn/ersrty” brand’
‘name -to ‘ensure that the unit 'is backed by the spare parts and repair facilities that are offered ‘with all ”Unrver5|ty
‘ equrpment Prlce each $14 00, plus 15% sales tax (postage 30(:) Specifications:

D.C.V. : -25-10- 50 250- 500 5000 (2OKQ/V)

- AICV. 17 10-60-260:600-1000(10KQ2/V)

CDICA. B0 uAB-50-500 mA - : :

w Ohms .o 0 12K-120K-1.2M-12M i
db : v 20/0/ 462 O

e R ‘ ‘Accuracy -2+ 3% for D.C. 4% for A. C
LSRR « Battery -5 2x 1.6V ;
‘ L Coil o Size BV x4 XM

~Weight 421 1b. : o

Features Diode overload protectlon, multl -colour scale

.spring-loaded shock ‘resistant movement, engraved :
front panel 90- day guarantee

All ‘test /eqmpment can be purchased at

University Graham
Instruments Pty. Ltd

106 Belmore Road Riverwood, N.S; W 2210

3: , REPRESENTATlVES

WA Sandovers Ltd NEWCASTLE DISTRICT :
" 28 Belmore Ave., ; Hunter Engineering Sales Pty. Ltd.,
PERTH, W.A. 6000 .64 Broadmeadow Rd., Broadmeadow,,
... .Phone 65 0111~ o NEWCASTLE, N.S. W 2303

TAS.: W. P. Martin & Co. iy Phone: 61 4321

202 Argyle Street, .- o PORT KEMBLA DlSTRlCT ‘
HOBART, TAS. 7000 : ‘~, Hundell Engineering Sates Pty. Lid., -
and 32 Cannin 1 Fitzwilliam Street, L

Telephones: 53 0644 (5 lines) i

Telex AA22745 Racom - .
City Office: Instrol Hi-Fi Centre; 91A York Street Sydney. :
Victorian Office: 180 York:Street, South Melbourne :

g'st. :
LAUNCESTON TAS 7250 22 844 PORT KEMBLA 2505 43 397
. ) QLD.: Gee & Co., 35 Railway Terrace,
: MILTON QLD. 4064 36 0344

Also avallable from all leadlng wholesalers
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EXPANDED SCALE
VOLTMETERS

‘o
s

100/130
voLTS

O- : - \
Fig.'4. For a wide voltage span, a second
Zener is added to assure stablllty

D-C, AVERAGE RMS AND P- P
Before = we - examine  how the

segmeritation {|s accomplished, a few

words ‘on the type of sensing may be

in order. The basic meter responds to -
d-c -at the -d-c ‘level. - The typical a-c
voltmeter, with bridge rectifier, senses-

the average a-¢ voltage (0.637 of sine
peak), - though its scale -may be
calibrated in terms of rms. The VTVM
{peak . or' peak-to-peak - sensing) - may
also be ‘calibrated in terms of rms. The
true ‘rms meter senses the effective
value (0,707 or sine ‘peak).

" If all ‘three types of meters were used -

to measure a- particular sine wave
voltage, the scale readings should be
identical. .However,

were non-sinusoidal, ‘three: different

readings would result. This fact should
‘be borne in mind when specifying a

meter... .Segmented voltmeters - .are
available 'in d-c, ‘average a-c sensing,

peak sensing, peak-to-peak sensing and

true rms sensing types.

NARROW RANGE SEGMENTATION

* The 'basic circuit® of the electrically
segmented voltmeter is shown in Fig.
R4 'is a current limiting resistor to
establish the nominal current through
the Zener {D;) at the rated value at
the“desired centre scale value {i.e., at
99.5 volts ona 99-100 volt unit).

"Ry and Ry are-a voltage divider with

values ‘chosen so- that the voltage at :

point A’ equals the voltage at point
’B” when the applied voltage is equal
to the lowest value to be displayed on
the scale. At any other input voltage, a
difference in potential - wi||
between “A’ and “B", -

If “we assign: arbitrary values to
illustrate the 99-100 volt unit, nominal
value might be 12,000 ohms for Ry
(Zenér current = 7.5 mA), 40 k for R,

and 4 k for Rz. Assuming the Zener :

voltage to be. exactly 9.00 vo|ts

balance between ""A”.and ‘B’ occurs
when the {nput voltage is exactly 99.0 -
Therefore,--ho current flows .

volts.
through the meter, -and the pointer

rests at the normal “‘zero” mark. At °

100 volts input,- point A" will be
more positive -and current wiil -flow

through the meter from A" to "B"’.

At this point, the question of meter
sensitivity vs. the combination of span

"~ would rise to:.9.091 volts when

if the waveform -

- voltage

‘wide range or narrow range segme

exist

“resistance.

considered.

and divider resistance values mustjbe
Since our bndge crrcurt of Fig. 2

an

be simplified to an equivalent circlit’
of Fig.-3, we can approximate the
simble_

required - _sensitivity by

: lnspectmn

‘At 99 volts input, the vo|tage at AT

_in Fig. 2 is'9.00 volts. Ignoring the
‘meter  current, the voltage at ’fE:‘"

input rises to 100 volts. This gives a
difference (Eequiv in Fig. 3) of 0.091
volt between A" and B". Ifj

simplify our calculations, we  assume
both the meter and Zener resistance

tobe 0", Requiv would be 40 k {Rz2),

This - means 'that the meter  current

would "be iess (since we ‘made some’
~ impossible assumptions) than - 2.275
(Eequiv/Requiv), - This -
" sensitivity is available in.few meters
‘. today and is certain to be expensive. .-

microamps

More- meter - current could | be

.provided by reducing the values of R2

and Rg3. Unfortunately, this increases
the power dissipated by the resistors
and, if carried to extremes, can cauke a
substantial - rise’ in - the = internal
temperature of the meter. For a given
application,

sensitivity and wattage dissipation.

WIDE RANGE SEGMENTATIDN

" A relatively wide voltage span, such
45 50-100 v, ‘causes -a stability problem. -

That is, @ 50-volt swing across |the
input will increase Zener current, fut

“the self-heating will ‘affect the Zev”
“temperatute . -
coefficient _of the diode. This is

due to the

especially critical since a 1% change in
Zener. voltage may result in a j\O%

-, ¢hange in meter reading.

The solution is to insert a second
Zener, D5 in Fig. 4 to act as a voltage
reference. Thus a small change across
D1 does notaffect the D voltage.|
-An extremely sensitive meter is not

needed for a wide voltage span, biit to

keep Zener current low, a 50 uA meter

is frequently “employed. Either} the

nted
meters can be converted to avérage
sensing -a-¢c meters by putting al full
wave rectifier ahead of the unit.

TRUE RMS SEGMENTATION

To obtain true rms segmentation, a

thermal bridge is used with a| ring

fevel of E., the resistance of lamp|L4 =
R4 and the resistance-of L, = Ry. At
this voitage -there is no o,utputJfrom
the - bridge, -and -consequentl

demodulator as in Fig. 5. At [ome

output from the ring demodulator.

The ‘meter rests at the '‘no current”

~ point. or the lowest value of the scale

span.

Bridge balance is dependent onlamp
Since it is the rrs or

heating value of the current which

..generally

e

. sine wave input.

it becomes necessary to'
arrive at a compromise between meter

segmental

determines the resistance the rms
sensing segmental voltmeter is . an
accurate rms.measuring unit at the null

.point. At other points on the scale jt

departs from'the ideal, so accuracy is
greatest with narrow
segmerits, ,

At all points-other than the null

theré is an ac output across points 1
~and 2 - of - Fig.. 6. ~The  ring

demodulator, ‘which applies its output
to -the meter, -has - its - magnitude
determined ‘by the amount of bridge
unbalance, and its polarity determined
by the relative phase of Ejand €45’

The: ring ' demodulator - avoids
ambiguity of indication by comparing
the phase of these signals applied to it.
If a simple rectifier: were used, upscale
indication would result under all input
conditions except zeroand null. == ‘
Like & rectifier type “meter, ..the
demodulator - and movement
combination responds to the average
value of the current applied to it, and
is calibrated to the rms equivalent on a
Therefore, - inputs
other ‘than sine wave and greater than
the null. point value ‘will ‘be in error.

.The magnitude of the ‘error may “be
.closely approximately by the formula:

g =100K0 901-(Eavg/Eeff)]

ECs ¥
where
B is-error; expressed as % of centre
scale value
K ‘is deviation in vo|ts between null

~and point being ¢hecked

E.vg is average value of waveform
applied tometer

Eq¢¢  is rms va|ue of waveform
apphed to'meter

E., is centre value of meter :

“Thus, the error on a 100-130'v meter
used to check a 120 v square wave,
assuming no error on a sine wave,

- would be: :
L 0.901 = {1/1
B = 10Qx29[ rrs {1/ )] 172%

The ‘current actually apphed to the
meter would have an rms value 1.72%-
less than the value indicated. By
comparison, an average sensing umt
would have anerror of 11%.

For this reason, ‘the rms sensing
meter - is . generally
recommended where constant voltage
transformiers, SCR circuits, d-c to a-¢
inverters, - -relaxation oscillators - or

- pulse voltages are to be ' measured. - '®

. PhaseSensivive
.o Ring Qemoduiotor

Y ?

T

¢
Goin .
: Resistor

Non-(insor
Bridge Network

Fig. 5. Circuit of true rms reading segmental
-meter. Thermal bridge, consisting of lamps
Lland L2,and R1 and R2, has no output
at the null voltage,



B AvPLIFICATION IR

RS ovvreunicarion B8
S cLicrnonics I8

"PHONE 513845
51.7008

136 VICTORIA ROAD, MARRICKVILLE, N.S.W, 2204
~ WEEKENDS & AFTER HOURS 40-5391

SONA'I'A -
'MODEL 600 SOLID STATE
. STEREO AMPLIFIER

Output’ transistor ' protection’ fuse,
Speaker Imp. 4-8-16 OHMS. ‘Inputs
for microphones, ceramic, -crystal,
‘magnetic .cartridges.: Aux. tape .in.
‘Tape _out.  Tuner, Stereo head-
hones. - Tape momtorlng switch.
one def, switch. Hi. freq. scratch
filter switch. 20 freq. scratch filter
switch, :2 -sv.u. “meters. - Loudness
control.  Separate bass, treble - bal-
ance ‘and volume controls. -

Specifications: Sensitivity, Mag. 25
My; -Ceramic 50 Mv; Aux 100 Mv.
“Output Power: . 20 watts . R.M.S.:
per -channel.. Tone Control: . Bass
-+12..DB, -=12 DB at 50 HZ. .
Treble -+12 ‘DB, —12 DB at ‘10

KHZ. ' Loudness- Control: 412 DB -
at 50 HZ -4 DB at 10 KHZ. Cross

Talk -—80 DB. ‘Residue Noise: Less

thasr; 1Mv. Dimensions: 191" x 11"

x ”e I8

"~ NEW
MAGNAVOX
830
SPEAKER
SYSTEM

“and - 15 - .ohms.
Oiled  Teak . For-
mica Veneer.

Lomplete,
8-30 speaker -only -
3TC Tweeter Only ...
Fully built Cabinet only -....

STEREO RECORD PLAYER

‘metal 9" tone ‘arm .with adjustable
counter balance ‘and rest ~— ceramic
cartridge, -sapphire stylus.

table with’ mat. $7.90 — post 50¢c.
Mounting . platform 15" .x 11" x 23"
with. cut-out -to - suit ‘above record
player. $5.50 —-post -50c¢.

16 c. ft. 8 ohms

ready for use .. $65.00 -
$ " ‘Diecast “Heavyweight Turntable, 4- -

240V AC operatmn Chromed tubular'

4.speed motor and 63" metal turn-

STEREO RECORD CHANGER
: €116 — 117 = C117A3

Current . models, ' 4" speeds,. auto-
matic or manual operation. :
Deluxe model -with-.12in -turntable,
-Cueing device, - Ceramic cartridge,
Diamond ' &

Deluxe model as above with - = -
adjustable - counter: balance, 2
spindles, calibrated stylus pressure
control -added ...
Deluxe model as above wufch 12in.

pole  Shielded motor,

Suitable - for -
magnetic cartridge ...

- $56.50

“C117 ‘anid C117A3 can " be .

Model
~supplied with ~Magnetic - Cartridge and
Diamond Stylus at $10.00 extra. R
Pre-cut- Mounting Platforms are available -
to suit Charigers ... .. .. ... Price $9.00°°
Afso Fully Moulded Smoke Tinted :
Perspec Covers ““““ A .Prlce $9 00

PRICE $133.50

AII'I'O-RHY'I‘IIM IINIT
. ‘240 WAC operatlon

‘Hi" and Jow -imp. - output. = Matt

finish teak . cabinet. 12in, x 5in X

11in., :
: - 20° Rhythms.

instrument sounds, “
sustain tempo,

9 percussion
controls,  balante,

RUTATING DISTRESS EMERGENGY
BEAM .

Red, Blue, Amber

—  vVisability - {

: mile.-. ‘
12v :D.C. opera- -
tion, ~Waterproof.
Complete . with
heavy duty . suc-
tion - -Cap.  Size' -~

34in. dia.-x Slm
$5.75.
‘Pack -and Post

$1.80. Post 10c.

“volume. . 1deal for operation with
' _stereo : sound ~ system——electronic 350
organ-—e—guli'tar ba'mp bCo'r(nplete with
- Yoot al - cables, bool ‘ . . :
OO P 14800 PRESSURE PACK
- SERVICING AIDS -
TAPE CASSETTES FOR HOME — WORKSHOP — CAR
Brand 5 . o Fire Extinguisher ... ERTA I $1.90
Tensuhsed Mylar * Plastic Storage [l i‘:‘é’;g:ff?r:t?f’t C.'f"’_”.e."'; ''''' gggg :
Container. C — 60, 95¢..C.— 90, Antustatlc Récord Cleaner ;... .. $1.95

-Pack & Post 45¢ -

THE NEW BSR
"RECORD PLAYER -
‘Automatic or manual opération. Latest -
modern style :square section brushed

aluminium  tone - arm = - “fully
counter-balanced with calibrated stylus
pressure control” = .anti-skate = bias

compensator — - silicone damped ‘cueing
device — lightweight head shell takes any
type ‘magnetic - cartridge.. 11" ‘diecast

turntable — dynamically balanced 4 pole

motor _ fittéd - with . ¢lick. &, hoise
suppressor.. Finish — Satin black with
brushed aluminium :trim. Availablie with
ceramic’ cartridge and diamond “stylus
$54.75.  Or  Magnetic . cartridge - and
diamond stylus $62.50. o

" 'Pack & Post $1.50,

A “inust for : all - casséette owners
‘Head Clearner $1 75 ea.

.- Magnetic cartridge with diamond stylus,
standard mount $9.90,

‘ éwn M.V

Clear Piastic, Flush Mounting.
Full - range available.” From VU &=
50uA 10A — DC, 15°VDC, ° ‘Balante.
500 VDC, 300 VAC, VU and for -

B C e TS AE

PANEL METERS

: ALSD EDGEMETERS

price -

Stereo
" Send
list,

~ MAGNAVOX

WIDE RANGE FREQUENCY

RESPONSE TWIN CONE

SPEAKERS, 8 or 16 ohms
30 = 16000 Hz. ‘
12 watts RMS ~ § 9.90

BWRMKYV 16 " 7 - $10.75
TOWR MK.AV © 167 = L $11.50 .
12WR Mk 1V - 16 ™7 " 181250

Pack & Post .65¢c. Send S.A, E for Data -
Sheet )

~— RoLA _
Hi Fi SPEAKERS
8 — 15 ohms. -
c 60 A , $ 980
_’C 60X “Twin Cone $10.50
C 8MX Twin Cone +$ .9.00

. 12U50 — 50 Watts R.M.S.-—$34.50.
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RADID ASTRONOMY

(Cont/nued from page 59)

4it cannot penetrate - it to any
. appreciable extent because the electric
field causes currents to- flow and
appreciable ‘power is
drawn from the wave." , :

lonised - - gases ‘will - refract
~electromagnetic waves. This ‘is -due to

“the interaction of the electric and.-

magnetic fields, and the free electrons
in the gas, causing a reduction in the
_velocity of propagation of the wave.
“Power is absorbed from the wave by
the " ionised . -gas, the heavier . the
ionisation " (that is, the more "free
electrons available), the more power is

absorbed ' and the ~greater .is
refractive index. ;
“-The - refractive “index . and ' the’

absorbtion vary with frequency < the
lower the frequency, the greater the
refractive index .and the greater ‘the
-absorbtion: :

Thus,. ~ the” " jonosphere,
surrounds -the -earth - at 'a height of
about 3100 km to .about 600 krn will
affect signals received from space. The
effect | diminishes - with  increasing
frequency until, at about 50MHz, the
effect of the ionosphere is negligible.

Similarly, -ionised hydrogen,
clouds of which exist in space, absorbs
“electromagnetic energy. But, because
of its :particular . characteristics, this
‘absorbtion ‘occurs ~at  one particular
- frequency. This is approximately 1420
MHz. {(21em).

When = -observations of
sources are made at frequencies below
B50MHz, - a . phenomerion known as
scintillation is observed. This is caused

by rapid fluctuations of the ionisation . |
ionosphere - causing

density “of the
fluctuations “in the signal strength of
the noise source being observed.
analagous “to the “"twinking’’ of stars
caused - by fluctuations in the Earth’s
: atmosphere

Most -of - the “cosmic noise radlation‘

from | space 'is ‘incoherent ‘in nature,
that is it _has random amplitude; phase

and * frequency - characteristics "along -
polarisation. |
w0 the.

with " random":
Considerable ~ modification
characteristics of cosmic noise can be
caused “ by ‘a variety - of natural
circumstances. “If the radiation passes
through- a: magnetic" field,
acquire - certain
characteristics, “particularly ~over --.a

certain ‘band -of frequencies: and, as -
explained above, neutral hydrogen can

‘absofb - radiation "at  approximately
1420 MHz (21cm) and an "*absorption
line" ican‘ be noticed in the radlatlon
from certain sources.

The second ‘part of this series =
which will be published next month —
‘describes the various types of arnitennae

~used by . both amateurs ~and
professionals. . for radio - astronomy
reception. = . e ®

consequently

m,  REPLACEMENT LONG LIFE GARTRIBEES

Acos 90 Series — a family of pick-up cartndges
covering all the mam types needed today, each fi tted
~ with Diamond Stylus at no extra cost.

GPG1-1 MONO CRYSTAL Stereo Compatible . $6.95

6P91-2 HIGH OUTPUT MONO CRYSTAL Steres
‘Compatible ... . $6.95

GP92 MONO CERAMIC Stereo Compaﬂble i $158
6P93 STEREQ CRYSTAL ...
GP94-1 STEREO CERAMIC ... i 4895
6P94-5 STEREO -CERAMIC FOR TRAIISISTOR $9'§5 ,

fitted with
- DIAMOND
AMPLIFIERS

TECHNICAL DATA SHEETS SENT FREE ON REQUEST

the "

which |

great

,partlcular -

It is -

it can .
“polarisation-

29 Majors Bay Rd., Concord,
‘Sydney, N.S.W. Phone: 131227

Sole Austrahan Agents:

. AMPLION (A’SIA) PTY. LTD.

$8.55; ;’;i

Stylus at no extra cost

We put a little more feature
| mto each feature |

automatic and manual play.-eiAnd, those exclusive light touch pushbuttons

other. models to ‘choose from — 770H — 630 — 610. Ask to see them at
your hi-fi dealer.

EM@ MIRACORD 50H

Cut out and post for a FREE BROCHURE

] MAGNA TECHTROMICS lm P/l

P.0. BOX 314 CROWS NEST, 2065 ‘N SW ‘
Please send information on = = : {

O ELAC TU RNTABLES & CARTRIDGES

e A Papst hysteresnssynchronous .

motor with outer rotor for unvarying speed -

accuracy. e Precise stylus overhang adjustment with built-in’ gauge — no
shifting,* no -guesswork, no termplates.” @ Silicone-damped  cueing in both

1o make it easy to-enjoy all those other wonderful 50H features. @ Three ©

8s



- Public Address Umts — Geiger Counters — Metal Locators — Decade
. Boxes — Mixers — Battery Chargers — Oscillators — Brldges — ‘Parts
Supplied for Projects in Electronics (Aust.), Wireless World, Practical
" Wireless, Electronics World, Electromcs Illustrateci Practncal EIectromcs o
s ‘EIectromcs Today, etc.

| Frequency Meters- Dlgltal
. March — May 1970 |

| ;_‘.,Full klt or mdlvld.uclv purts only |

p/M 128 S : o - R ocr.;1970
JAN. 1970. - ~ STEREO 60W + 60W R.M.S. , , V
: ' PLAYMASTE'R 129‘|\/c AMP

: P ) . . . 3-BAND DOUBLE CHANGE RECEIVER
1968 Solid State./ V.T.V.M. i .- April, 1966, : _

BATTERY CHARGER 1A L 1986 3in CRO
ORI ot ‘May, 1966.

PLAYMASTER 116 and 117 = L

and 125 GUITAR AMP, = : ‘

R R O RN Piaymaster 122
June 1967 - .= * 40 watt ; j

~July 1967 = 60 watt’ . ?rogramségrce '

July 1969 - — 50 watt | & : A'ugust,1968;

3 BAND SHORT WAVE CONVERTER :

B Vay, 1966. e ~ FOUR-CHANNEL AUDIO MIXER -
i : he :  February, 1966 & 1967,
"LAB QUALITY e '

Regulated Power Supply {0-30v) ’ ) November 1966.
September, 1968. : i .

'3.BAND 3-RECEIVER .~ =

. RIE PR  TRANSISTOR MILLIVOLT
1966 R/C Bridge , , 'METER
May, 1966, - ' B - May, 1968.

1970- COMMUNICATIONS

RECEIVER -240

- SOLID STATE
- FULLKIT OR INDIVIDUAL PARTS ONLY

- MAJOR STOCKISTS OF ALL GENERAL RADIO '& ElE(TROIII( (O_MPOIIENI
_PARTS -- YOU NAME IT--WE WILL QUOTE =~

- ‘VALVES - TRANSISTORS - ZENER & POWER DIODES - SEMICONDUCTORS ~ DIACS =
"TRIACS — S.C.R'S. ~1/C’S. SPEAKERS — MICROPHONES — COILS —~ 4FT’'S. TRANSFORMERS =
INST CASES ~ METALWORK. PLAYERS & CHANGERS — METERS — RELAYS — CONDENSERS —
"RESISTORS — BEZELS — STYLII — CARTRIDGES — RECORDING TAPE- — PROBES — INSTRU-

~ MENTS =POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES — BALUNS — TERMINALS

.= CO-AXIAL PLUGS ‘& SOCKETS — MULTI CONNECTORS — PRINTED CIRCUIT BOARDS =
~COPPER WINDING WIRE — ETC. —ETC - ‘ ) ; g

86 S e e { fELECTRONICSTODAY—DECEMBERIQ?I‘



AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS -~
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS —
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY

TRANSlSTOR AND VALVE TYPES

IF. ALIGNMENT
OSCILLATOR -

ANSTR UMENTS C.R.O;

sin w|de range,
1963. 3in cal. -

Ejectronic SW.
W/band. :

MULT&METERS
d V.T.V.M.’s
20K onm/volt
grotected M/M,
robe for above

Protected D.C. M/M.

Meterless V'meter,
A.C. Millvoltmeter
A.C, Solid State
Miliivottmeter,
Solid State A.F,
Miljivoitmeter:
Noise Distortion
Miliivoltmeter,
Standard V. T.V.M,
1966 — V.T.V.M.

: 1968 —V.T.V.M.

BRIDGES

119, Standard R/C:

120, 1966. R/C.

21, 1968 R/C and

: . Signal Injector.

‘TV INST.'s .
22, ' Sweep and marker

: Generato ’

123.7 Dual sweep Gen.
24, - Silicon diode.

: sweep Gen

.25, ‘silicon diode
Tl it noise Gen,
: 26, - - Pattern Gen.

527, . Trans. panern Gen,

; 28, Wild range
: pulse Gen.
i AUDIO INST.’s
29, 1960 Audid Osc.
30. 1962 High perf
audio Gen,
31, Crystal Iocked std.
32, Electromc tuning
standard
33, 1965, Solid State
! audio osc,
34, Direct reading
L0 AGF L meter,
i 35, $q. wave Gen;
36. 1967 translstor
[ audio Ge
37. Additive frequency
meter,

38, . A.F. tone burst gen,
38A. 1968, Solid State
A.F, Generator,
R.F.INST.'s
39. 6-band service
osciltator,
Tg‘ns wave meter,
Crystal caubrator :
~ Sofid state,

39A.
: 40A.

SEPT 1970

48,
48A.

Dlg»tal fveq eter;
1969. Dip Os¢, ~
Solid state. )

Simple signal

- inje

cto:
Trans-stonseu slgna‘
tracer,
Transistorised osc.
Basic test osé.
Transistor test,
{F, Align Osc:

MISCELLANEOUS

INST., ETC., K
49, 1960.

50.
51.
52,

53,

Trans Tester,
19(68t Transistor
Valve and Transistor

~tester,
Electronlc Stetho-
: e,

Monstuve alarm, :
Electronic Pistoi v
rang

Transnstov Geiger
Counter,

Light bear atarim. .
Burgiar atarm,

* Flasher .unit,

Transistor alarm,
Electronic swvtch
Photo Timer,
Direct reading -
Impedance meter,
Electronic
anemometer.
S,W.R. indidator.
Simpie proximity
alarm unit, -
Metal Locator."

. Electronic

metronome; -
Bongo Drums,
Keyless organ..
Theremin. v
Laser unit,

Color organ

Stereo Headphone

' Adaptor,

BATTERV CHARGERS

70'

Universal unit,
1 amp unit,

REGULATED POWER

72;
73.
7.
744,

SUPPLIES
7

Transistor, Oy, -
Transistor. fully
protected suppty.
966 H.T. unit,
“1968 lab, type, .
D-30v supply.
“Simple pwr. supply

VOLTAGE-CURRENT:
CONTROL UNITS

75.
76,

77,

Varl-watt unit.
Varl-tach. motor
speed control.
2KW auto-light

-

-

81,
8ot

OR ANY.

SINGLE PART

~dim
3 Model train 66

Varl Light Dimmar,
Modei frain contro
unit with simultated
Inertia :

wi 4
simatated Anertia; -

I?CHOMETER UNITS

84,

-85,

86.

6 or 12v Std.
Bor12v Mullard

©6 or 12v with

dweii angle,; :
Tachomeéter and dweil
angle. uhit for service
Stations. -

T;ANSISTOR IGNlTION

88B,

Ro-Fo. 6 or-12v,

nit,
Electvonlc ignnion

POWER CONVERTERS
9. B.C

nput. P
D.C.-D.C. 140w, "

input,
D.C..D.C. 225w 24V
~~input Q.

HIGH-FIDELITY
AMPLIFIERS

7.

8.
3.
100,
101,

e
PR R R s OO

MONO UNITS
6, Hi Fi

3,
Multard 3.3.
Mutlard 5-10.
Muliard 5-10,
transistor, B
Transistor 20w.
“Transistor 60w,

STEREO UNITS
02.

Muitard 2 2.
Mublard (v} 3-3.
Muliard 5 5
Mulard (t) 5.5
Muliard (v) 10-1
Muiiard (t) 101
Philips Twin 10,
Hi-F160 Plus 60
P/M:128

0.
0

Playmaster 2.2, -

Playmaster 3 plug 3,

Playmaster unit

Playmaster unit &,

Ptaymaster :{0 plus 10.
e

Phone 63 3596 E D s E
[ ] [ ] [ ]

232 FLINDERS LANE, MELBOURNE, VICTORIA. 3000.
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141,
143,

Hwt—-uufav-‘naal-h

162,

cd’l

00 1 s o B i b

i42.

161,
MIXER

ONOOTD

e

10 watt

A, MuHard 20wSoIld :
8. Mullard 26w, Solid
tate

25 watt std.
35 watt std,

T30 watt (t).

100 watt std.

127. 'Stereo P.A,
GZ%ITAR UNSTS

10 watt std.

25 watt std. |
35 watt std.

50 watt std,

70 watt (t) .
Piaymaster 102,
Playmaster 103,

. Piaymaster 40w, 116

Playmaster 60w 117,
Guitar fuzz box.
Guitar Waa-Waa,
Reverb unit,

Guitar preamp,

140A Guitar 50w SOlld

State P/Ms'( 25

STEREOGRAM

Playmaster 105.
. Playmaster 106,
Playmaster 107.

143A, Playmaster 124,
tl:OaNTROL UNITS

Playmaster No.
Piaymaster No.
Playmaster No.
Playmaster No.
Playmaster No.
Mullard 2v.

Mutar

Phllnps Mm|wan
P/M

Transistor — Moho,
Transistor — Stereo.
Transvstor - Siticon.

Tranmstov FETS

ono, .
Translstor dyn. i,

ono.
Above Stereo.
Playmaster 115
F.E.T. Stereo. -
Piaymaster 115 mag.
Sounanrmector

Trans, 4 ch,
966

Playmaster u/styte.
Playmaster No. 11.
Playmaster No. 114,
Play master No. 122,

Playmaster No, 123.

Pnilips Miniwatt.

Trans — Long range,

(SALES)
PTY. LTD.

ey L L

NG NN IRONEGRRDNDDONNN SR N

I
NN
o«

OCT. 1967

V/CSTEREO 3.3

MAY 1967
METRONOME

35
b3

PE UNITS
Trans, Preamp.
Playmaster 110 (M)
Playmaster 110 {S)
Power Unit 110,
Adaptor 110,
Playmaster 119,
Adaptor
Transistor V.0.X,
.Tape Actuated reiay..
Muitard Trans Tape
Amp,
EIVERS
Fremodyne 4, 1970
Fremodyne
R.F. Soct, only.
Synchrodyne. .
Communications RX.
Detalnet RX,
3 Band Double
Change S/het RX,
Elxtplorer VHF Tran.
sis
lnterceptor 5 Semi-
‘Comm, RX,
1967. Ail-Wave 2,
1967 Ait-wave 3,
1967 Ail-Wave 5.
1967 Ali-Wave 6,
1967.Ali-Wave 7,
Transporta 7.
Transistor 8
3 Band.
3 Band 2V RX.
3 Bal Vv RX
Ali Wave 1970 |/c2
Versatile Mantet Set,
Ali-Wave Transistor 3,

. AB.C,
0. 1968 F.£.T.

L1/C TRF RX
R.F. Pream

W - oo
NS DRENRE

b
5of @

et i
WO WY . O
BRN= OO

P
oC
[={e]

tigns Solid state/
ANSMITTERS -

x

Tt o e e s ok hd
VERNOUBWN =

o

Hz, .

144 MHz, 1970.
50 and 144 MHz
Crystal Locked.
1965 S/W

1965 S/W 2 Band
1966 3

Basic S/W
CUNITS
, Remote Unit.

7.8 and 9 H.F. and

V.H.F E

HLF,
All transistor,

NN PN

NAOULW N=O
[s]

229,

Phonc 63 3596
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THE

INTRIBUTION.
OF EDSEL MURP.

70 THE UNDERS MII/DIII/G
OF THE BEHAVIOUR

I INTRODUCTION

Jthe contributions of Edsel Murphy, specifically his general
Mand special Iaws delineating the behavioui of inanimate
iobjects have not been fully appreCIated It is'deemed that
ithis is, in large part due to the mherent srmplrcrty of the
law ltself ‘ :

It is the intent of the author to show by references drawn

~|T HAS LONG BEEN the consideration of the author that -

;from the literature, that the law of Murphy has produced -

numerous - corollaries. It is hoped -that by noting these
‘examples, the reader may obtain a greater apprec:atron of

Edsel Murphy, his law, and its ramrflcatlons in englneermg o

and science.

“ As-is well known to those versed in the state of the-art,

Murphys Law states that 'If anything can go wrong, it

erI” Or, to state it in more exact mathematical form:
1+ 1dE2 (1

wherez&a' is the mathematical symbol for hardly ever,

.+ Some authorities have held that Murphy’s Law was first

‘expounded by H. Cohen when he stated that "If anything

can go wrong, it will during the demonstration™. However, -
‘Cohen has made it clear that the broader scope‘of Murphy s

.general law obviously takes precedence.

~ To show the all-pervasive nature ‘of Murphy's work the

author offers a small sample of the application of the law in
electronics englneerrng . .

L GENERAL ENGINEERING

. A patent appllcatron will be preceded by one week

by ‘a'similar applrcatlon made by an independent worker -
112" The ‘more innocuous a design change appears ‘the
further its influence will extend.

1.3 All warranty .and guarantee cIauses become void ™.

upon payment of invoice.

11.4 The “necessity - of maklng a’ major desrgn change ‘
increases - as ‘the fabrrcatlon of the system approaches

completlon

11.5 Firmness of delrvery dates is rnversely proportlonal "

to the tightness of the schedule.:
11.6 Dimensions will always be expressed in the Ieast

Gsable term: Velocity for example, w:ll be expressed in -

furIongs per fortnight.

A1.7 - Animportant . Instruction Manual or Operatmg :
Manual  will . have been dlscarded by the - Recelvmg

Department

_11 .8 Suggestions made by the VaIue Analysrs group erI"

increase costs and reduce capabmtnes

11 .9 Original drawmgs will be’ mangled by the copymg‘,

machine. )

profound concepts of the twenticth ‘century
“is’ practically -unknown to* most engineers.
" ‘He-is a victim ‘of his own law. Destined to a
v secure place in the engmeermg hall of fame,

. discovery of ‘the law -but more -in - its

v foundation on whlch f uture generations will |

F IVANIMATE OBJECTS

, . MATHEMATICS
III Ain“any glven miscalculation, the fault will never be‘

e pIaced if mote than one person isinvolved.

I .2 Any error-that can creep in, will. It wnll be in the
directionthat will do’the most damage to the calculatron

4113 All constants are variables. :

111.41n any given computation, the frgure that is most
obvrously correct will be the source of error, : :

1115 A decimal will always be miisplaced. t

1.6 In:a complex calculation, .one factor from the

g numerator will aiways move lnto the denomrnator .

1. PRDTOTYPING AND PRDDUCTION

IV 1 Any wire cut to iength will be too short.’ ; B
1V.2 Tolerances will accumulate umdlrectlonally toward‘ .

7 maximum difficulty of assembly. -

1V 3 Identical units tested under |dent|cal cond|t|ons erI : o

" not be identical in the field.

IVA  The availability of a component is |nversely"

-proportional to the need for that component.

1V.5 If a project requrres n components there will be n-1

. units in stock’

1V.6 If a particular resistance is needed that value will not ~
beavailable.: Further, “it ‘cannot be’ developed with any -
available series or parallel combination. :

V.7 A dropped tool will [and where it can do the most-

“damage. (Also known as the law of selective gravitation.)

1V.8 ‘A deviceé selected at ‘random from a group havnng : o

99% reliability, will be a member of the 1% group.

IV.9 “When one connects a :3-phase hne “the phase"

- sequence will be wrong.

“Thé man who devéloped one of the most

something went wrong. :
His real contribution lay no‘t merely in the

universality andin its impact. The law itself,
‘though -inherently - simple, has formed -a

build.
In fact, the law first came to him in all 1ts

-simplicity when- his bride-to-be ‘informed £

him of the impending birth of an helr to the
family fortunes. .

" This hitherto unpubhshed photograph ‘of Edsel Murphy was taken Just
.after he had heard his ﬁancee smews. .. ,




_ Consideration is given to the effects of the contribution of -

Edsel Murphy to the discipline of electronics
~engineering. His law is stated in both general and speclal

form..Examples are presented to corroborate the

author’s thesis that the law is universally applicahle.

lV 10 A motor will rotate’in the wrong direction.

IV.11 The probablhty of a dimension being omitted from
a plan’ or drawing is directly proportlonal to its importance.

‘1V.12 Interchangeable parts won't.

V.13 Probability of failure of a component assembly,

sub-system or system is lnversely proportronal to ease of -

repair'or replacement.

V.14 - -If -a protoype functrons perfectly, subsequent '

producton units will malfunction.-

1V.15 -Components that must not ‘and  cannot be
assemblied improperly will be.

1V.18 A dc meter will be used on an overly sensitive range
and will be wired in backwards. »

1V.17 The most delicate component will drop

~IV.18 Graphic recorders will 'deposit more: |nk on humans

than on paper. .
1V.19 1f a circuit cannot fail, it will.
“1V.20 A fail-safe circuit will destroy others,

1V.21 An-instantaneous power-supply crowbar circuit will

operate too late;

V.22 ‘A transistor protected by a fast actmg fuse will!

protect the fuse by blowing first.

1V.23 A self-starting oscitlator won't.’ :

V.24 A crystal oscillator “will oscrllate at the Wrong
frequency if it oscillates. ‘

1V.25 A pnp transistor will be an npn

‘IV.26 A zero- temperature-coefficient capacitor used in a f

critical circuit will have a TC of = 750 ppm/0C.

1V.27 A failure will not appear till a unit has passed ﬁnal '

inspection.
IV.28 A purchased component or rnstrument will meet its

specs fong enough, and only long enough, to pass incoming "

‘inspection.

IV.29 If an obviously defectrve component is replaced in
an instrument with an intermittent fault, the fault will
reappear after the instrument is returned to service.

1V.30 ‘After ‘the last -of 16 mounting screws has been'
removed from an access cover, it will be discovered that the -

wrong access cover has been removed. .
-1V.31 After:-an ‘access cover has been secured by 16

hold -down screws, it will be dlSCOVGI'ed that the gasket has

been omitted.

1V.32 After an instrument has been fully assembled extra
components will be found on“the bench.

1V.33 Hermetic seals will leak. -

V'SPECIFYING

V‘l “Specified envrronmental conditions wrll always be
exceeded.”

V.2 ‘Any safety factor“set as’ a result of " practical

experience will be exceeded. -
- V.3 Manufacturers’ spec sheets will be rncorrect by a
factor of 0.5 or 2.0, .depending on which multiplier_gives

the most optimistic- value. For salesmen’s cla|ms these.

factors will be 0.1 or'10.0.

V.4 In aninstrument or devicé characterized by a: number
of plus-or-minus errors, the total error will be the sum of all -

errors adding in the same direction.

V.5 In any given price estimate, cost of equupment will :

exceed estimate by a factor of 3.
V. 6 Ih specifications, Murphy s Law supersedes Ohm 5. @
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 UNITED TRADE SALES PIL

280 'LONSDALE STREET, MELBOURNE, 3000
PHONE 663-3815 (Dpposite Myers)

,COMPUTER RACKS - 28‘/:" x 28%" % 71" Square Tube

1%'* Cad. Steel. All members are bolted together and can be
made to-various size racks. Double B/Bearing slide rails.

- Price $30 ea. Racks are dis- assembled for transport. Frerght

-Forward.

‘POWER TRANSFORMERS BRAND NEW, anary 230

Volt AC-Sec. 26-0-26 volts 280 ma-Sec No.2 90 volts. Size

2% x 2 x 7/8". Only 1-50 ea. P/P 50 cents. )
‘SPECIAL = CURLY CORDS, 25 cents ea.P/P 15 cents,’

CMULTIMETERS —

Sensivity AC  PRICE

S Sensivity' DC
C-1000 1,000 0/v 1,0000/v- -7 $6.75
“CT500/P  20,0000/v 10,000 0/v . $17.75
“AS 100D/P ..100,000 ofv ~ - 10,000 0/v .$34.50

-.Add 60 cents forpack/post.

POWER SUPPLIES, 35 volt, 5 amp, C Core Transformer
and Filter .-Choke -5-10,000 uF 50 volt electrolytics
Transistor Regulator voltage adjustable. Size 21" x 7%"' x
7%:"". Weight approx. 25 1bs. Price $35.00. Freight forward.

"POWER SUPPLIES, 12 volt,'5 amp, same specifications as:

35 volt model. Welght approx. 18 lbs Price $25. 00 Freight

forward.

SPECIAL: ERIE 1 watt 5% High Stab Resistors and 2 watt
1% and 2% Mixed 1 and 2 watt, $1.50 per 100. P/P 40

" cents,

3,000 TYPE RELAYS. No specific coil resistance supplied.

~50 cents ea. P/P 30 cents.

PIANO KEY SWITCHES. 6 keys,. 4 sections with 6
changeovers. $1.00 ea. P/P 40 cents.

SILICON DIODES. 100 P.| V 145 amps. $4. 50 ea. P/P 40

T cents,

' CAPACITORS. Mixed values Mrca and Ceramrc Poly bags,
$2 per 100 P/P 30 cents. .

SPECIAL. “HIGH IMPEDANCE HEADPHONES 2600
ohms. Hurry, limited number only at this price, just $2.50. .

P/P 50 cents.
- "VALVES — 6J6, 30 cents ea: ATS 25- 807 ‘50 cents ea 6J7

60 cents ea. 65L7GT 60 cents ea.

."SPECIAL ELECTROLYTICS. 75 uF 10 volt working,

upright printed circuit type. 10 cents ea..P/P 6 cents, ..

CAPACITORS. 33 uF 400'voit DC workmg prmted circuit
type..10 cents each. P/P 6 cents.

VHF Converters, Alrcraft Band 108 Mhz 136 ‘Mhz. Just

i place alongside your Broadcast Radio and set dial in a clear
. spot between 600 Khz and 1000 Khz, then do tuning on
converter dial. No connecting wires are needed. Convertet

Operates from 9 volt transistor battery. ‘Price $14.65. P/P -

45 cents.

RELAYS — 6 volt miniature 280.0hm cofl $1.20. P/P 25

icents. :
- COMPUTER MODULES “Contain 2.12AU7 “and rl%» g
- Resistors: 40 cents'ea. P/P 20 cents. .

DENSH! CONSTRUCTION KITS, no solderlng requrred
There are 16 Projects, including Transistor ‘Radio, Morse
Code - Oscillator, -Continuity -~ Tester, . Signal Injector,

“Transistor Wireless Microphone, Transistor Reflex Radio

and humerous others. These kits are prlced at only $11.50.
‘P/P 80 cents. =

ELECO ELECTRONIC KIT No 9, .20 Projects, no

- soldering or tools required. This kit includes a Solar Cell.

Projects -include Transistor Radio, Transformer coupled

“'with 2 Transistor Radio , Shortwave ‘Radio, 2 Transistor
- Intercom, 2 Transistor Audio AMP, Signal Tracer, Wireless
~‘Microphone, Audio Oscillator, Microphone, included in kit. -

SPECIAL PRICE only $16.50.-P/P $1 .00.

ALL PRICES SUBJECT T0 ALTERATION WITHOUT NOTICE

Wanted to buy — Test Equipment

Transmitters, Receivers, etc.




EQUIPMENT NEWS

50MHz FREQUENCY COUNTER

; ,*w»mt KERR

Wayne Kerr has A'releasedk first details of B
their flexible counter, model FC50. It has a -

six-digit readout with automatic location of
the - decimal - point, - but . the effective
+ resolution ..can be .increased,  in
instances  “up - to - eleven “digits, by
under-ranging. - The ranges ‘are’ 0.1Hz to
-50MHz and 1 microsecond to 10° seconds,
‘with @ count facility to 999,999.

Start and Stop can be manual or electrical

(or a mixture of the two) and facilities are
provided for inhibit, gating, .storage’ and
varying the up-dating rate. Clock signals are

some

PREQUENCY! PERIOD
[ ‘

“gvailable for external use and there is an
- .option of BCD | outputs from all six number ;
'tubes SRR G

. The display can be swntched to show a

non-blmk series of completed counts or the

‘i experiment

" intensity. A total of up to 128 independent
‘-analogue ‘(variable intensity) and “on/off”
“(‘“black/white™) - variables - . can- - be
continuously presented ‘as .a function of

-overall picture of the present and past status

of; production plant operation, city ‘traffic,
“dutomatic * processing ' measurements,
progress, - hospital - ‘patients, .

venvironmental -conditions,. power station
©i-operation and many other multi-parameter

- systems. <The ‘record " is . continuously
- available -~-and - deviations " from. . past
“perrormances - are -immediately . obvious
:allowing -~ rapid, effective analysis and
*decision making. ,
<+ Units are already “in use in New Zealand
“and the U.S.A. Interface equipment for a-
“large rangé of applications is‘available or can
“be designed by ANAC.

Full ‘details from: ANAC (Australia) Pty
- Limited, P.O. Box 102, Sutherland N.S.W.
2232

= fWibE‘ RANGE SPECTRUM
~ ANALYZER

run as it proceeds. Acceptable input levels
range ’ from -20mV. (rms) to 100V.and - -

. 'provision is made for correctly termmatmg

‘50 or'75 -ohm lines.

Full detalls
Roebuck Road Chessmgton, * Surrey,
England i : IR

MULTI- CHANNEI.
RECORDER

"CHART .

“and

- displays. SN

Paper - speeds are contmuously vanable
from ‘16cm/min: down to Yacmi/hr. Rellable :
-6peration T s -
possible for as long - as 90 days. Remote
" control ‘facilities' allow 'start/stop, variable” ..
speed  operation* controlled from - other .
devices or a computer.. *’

The Model : 910 Muln-stylus Recorder ,“

mantufactured by ANAC Limited, has 128
stylii . mounted " in":a wntmg head “which

" oscillates transversely across electrosensitive

chart paper with-a small variable amplitude

‘normally -set equal to:the stylii separation.

“Information can -be recorded across the

*full "10-inch ‘writing width ‘with excellent

uniformity ~and ‘without .gaps. Each ‘stylus

from Wayne Kerr Ltd. ,«'

can present -eight channels of information -

the - total ’;jnumber' -of ' channels®: is
effectively 8 x7:128, . 0or 1024, giving ‘the

equ1valent of 13 1024 résolution for /for
Xy, or alpha-numenc S

precision mtens1ty,

continuous, un-attended

With analogue‘to-pulse ‘

such -as voltage, ‘currént; temperature,
-pressure, humndlty,, Welght thickness,
conductivity, concentratlon ‘or ‘optical -

: ~absorption can: be presented as ‘intensity .-~
variations.- Variables: already in terms of a

rate, - such  as‘radio-activity, heart-beat, or

traffic flow can be dlrectly converted to:

Wldth ‘.ﬂor
analogue-to-pulse: rate converswn, variables’ - .

Téktronix Australla Pty Limited have *
“announced the - 7L12 = a - plug-n,

swept  front-end .analyzer with absolute
~amplitude and frequency calibration, 70 dB
~.dynamic ‘range: and " less than 70 ' dB
.- intermodulation ‘distortion. Internal spurii,

“-except Zero ‘hertz,; are claimed +to be less

“*. than twice nioise. Resolutlon shape factor is
four to one,.6 to 60 dB ‘down.

. The 7012 plugs into all elght 7000- Senes.
© Oscilloscopes.

. Automatic™ computatlon of - full screen
réference level and maximum distortion free
2 input - power,: d_frequency marker -on . the
< maximum 1.8 GHz frequency span display,

f,_front pane] and CRT readout of dlsplayl
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“time on a'single record. This-can give an" "



%‘ oA SR E
' i

]
‘

parameters - ‘are -some of the ease-of-use

features unique to the 7L12.

_- - Full details from Tektronix Australia Pty.
‘Ltd., 80 Waterloo Road, North Ryde, NSW
2113 '

PORTABLE pH METER

A new pH meter from Pye is designed to
provide precise pH measurements on site.
Stability and accuracy are claimed to be
equivalent - to any general purpose mains
operated - laboratory - pH meter. - An
operational life between battery changes of
more than 2,000 hours is achieved by the
use of two readily available dry cells.

The number of controls have been kept to
a minimum = the function control acts as a
" selector for pH standby, mV and as on/off
and ‘battery check switch.. A single knob
serves” as asymmetry ‘and millivolt zero

".control.-No' zero control is required for the

pH scale ‘and in the standby position the
meter “indicates - the electrode asymmetry
potential rather ~ than = the. instrument’s
electronic zero. Parallax errors are reduced
- by the use of a knife-edge pointer and
backing mirror. The makers state that the
bold - and “well ".defined calibration ‘on a
120mm scale enable accutate readings to be
‘taken under adverse conditions.

Full - details - from
-Industrial Equipment Division, Philips Pty.
-Ltd., 200 Goulbum Street Sydney, 2000

INPUT SELECTORS

Two new -input selectors developed by
Harrison ‘'Ltd., in England allow up to four

..paralle] binary mputs to be fed into a logic

system.

A typical appllcatlon for the modules

might be in taking the outputs from four

digitisers and passing “them all into one
decoder, so saving the need for four separate

decoders. :

One .module; 723, .is - capable of
. multiplexing from 12-bit” words and the’
~other, 725, from ' 20-bit “words.. Word
seléction - can -;be by means of a fromt

- Telecommunications

the Scientific and~

-~ “reliability - --of - this

:push-button control or by remote -control

via ‘a rear panel socket for automatlc

; multlplexmg .
Both ‘modules accept TTL mputs and.
" provide,

outputs at  TTL - levels. The
multiplex control signals are binary coded
on two select lines. All inputs are TTL
fan-in of one; while the outputs are capable
of driving a-fan-out load of ten.

The modules are for 5.5 inch high racks
and 'are 10.5 inches deep and 2.1 inches
wide. They require a power supply of only

. 5V. All external connections are made via

rear panel sockets.

Full details from Racal Electronics Pty.
~Ltd., 47 Talavera Road, N Ryde NS.W.

2113.

i
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TESTING EQUIPMENT

Recent additions. to- the range of Plessey

" -telecommunications testing equipment now

Australia = from  Plessey
include -the- latest
telegraph signal generator and "telegraph
distortion measurement set.

Comprehensive maintenance and servicing

available in

facilities “for these units -are provided by
- Plessey = Telecommunications, - the - largest
division ‘of the Plessey Pacific group and a -

major supplier - of - telecommunications
equipment to the Australian Post Office.
The TSG 40 signal generator has.several
built-in test messages in both 5 and 8 level
codes plus a series of selection keys to allow
individual characters to be generated. It can
provide continuous of pulse releasé output.
Serial output is via an isolated electronic

---relay capable of handling 6 to 100 volts
- polar operation or 6 ‘to 200 volts neutral

operatlon An. internal 51gnalllng voltage
supply is also provided.
A parallel output facnhty is avallable at

logic level.

The  TDMS 80 telegraph distortion

‘measuring set has'a 10 x 6 cm cathode ray
tube raster display with x 5 expansion for -
-easy .reading, enabling an operator to read

distortion down to less than one per cent.
Input is electronic, isolated from chassis,

fully protected, and capable .of polar and

neutral, shunt and serie§ monitoring.

“The unit will read 7-13 units code in 1 unit

' increments. - - i ’
Full “details - from .. Plessey
. Telecommunications Pty. Ltd., Industrial

"Electronics Division, Meadowbank N.SW.,
2114.

Mmmruns'sowsnms IRON
A new concept in soldering iron designis
announced by “Antex” of UK. The

element of, their model CCN irons is totally -

enclosed m a .ceramic” (aluminium oxide)

- shaft, which is claimed to be comparable in
“strength to the stainless steel shaft of other

models. Apart from the greatly improved

manufacturers say -that ‘the .insulation is so- -
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“OXFORD”

construction; - the <

radio chassis . . .
instrument cases . . .
engraved &prmt\ed panels |

“MINI BOXES”
'(Aluminium) |

Any kmd of mefalwork
such as

swrtchboards
rack & panels

F.E;T. Four Input
‘Mixer‘Sept; '7'1‘.
~ light or
heavy work

Laboratory Power
Supply Nov. ‘71.
o

send us
~your plans &
let us quote

munufdctur‘er of
‘CONTINENTAL’
electrlc ranges |

HEATING SYSTEMS
PIV.LID.

9.2 The Bnulevarde
Caringbah. 2228
Phone 525-5222

(4 lines)

k9‘1



_NEW PRQDUCT

» SOLID STATE 2 metre A M. Recelver Klt 9 FETs, 5 TranSIstors 5 Diodes, Double Conversmn Nouse L|m|ter
+ Audio Ampllfler Electromc Tuning, Flbre Glass Printed Circuit Board.

“ SPECIFICATIONS:! Frequency 144 MHz to 145 MHz Sensitivity .3uV for 6dB S/N at 50 ‘ohm. Aud|0 Output 1
Watt mto 8 ohm. " ;

OUR CHRISTMAS OFFER FOR COMPL KIT $42 ‘ :
NEW STOCK OF INTEGRATED CtRCUITS AND S SPECIAL 2 WATT CARBON RESISTORS MIXED'

TRANSISTORS R L VALUES $1.00 PER 100. ;
S Transrst/ors . § 0 : : : Y
SN 7490N $2.60 - "BC 107/108° $0.70 + -
SN 7441AN $2.85 BC109 . - $0.75 . COLLINS MECHANICAL FILTERS 455 kHz 6 kHz
SN 7475N $2.45 . 2N3645 : $1.20 .- BANDWIDTH $1500 ‘ ]
SN 7400N $0.85 2N3642 $1.20 . : ,
“SN'7410N . - .-$0.85 . " .2N3568 $1.20 .
+" SN 7472N $145 2N3055 -~ $1.50 ~ WAYNE COMMUNICATION ELECTRONICS
Other types of [.C. : 2N3819 7 %0.80 )
available. Prices TiIS 88 ' %1.00 757 GLENFERRIE RD HAWTHORN 3122 PHONE

on request. ' : B .7 --81-2818.
Light emitting Dlodes $'l 20 ! : R

IIEW All- TIMIISIS 1' OIP S TERED AMPLIHERS Wlﬂl
IN-BUILT A.M. TUNER ULTIMATE IN DESIGN—
; lO”G DEPENDABIIIT Y usmg all silicon transnstors 40 WATTS —— RMS

- SPECIFICATIONS: . = CLoon
20 watts per channel R.M.S. Total .
FREp SUENCY RESPONSE: ‘ ; $1 34 00 f h
From. 20 cycles to 20,000:+1db. : Plus relg t

HARMONlC DISTORTION ;
Less than 1 per cent at rated out. : . (cahmet extra)

- Bl _ano Noise: . S -
INPU% sgng’n?w?r%db - ; . Mnltel C3Ql}/20/T‘ -

3m
'SPEAKER IMPEDANCE ‘8 ohms
UALISED: Mag.

' RIAAY
NE .CONTROLS:
.Bass 50 c/s + 12db. Treb!e 10
ke/s 12db,

‘LOUDNESS CONTROL: S

£ ‘;':,sc b o o Plus Frelght (cabmet extra)
SCRATCH FILTE AMPLIFIER ONLY.  Specifications -
.(Hlﬂ fllter) at 10 ke/s 9db : as above but with thepadded feas
(Low f||ter) at 50 sd ture of front pane! switch which

¢/s 5db. .
'PROVISION FOR TAPE RECORDER; .~ 04" selection of fwo speaker .
Record of play-back with din: plug : ) —
"BHOVISION FOR HEAD PHONES: Calbingslsoforfbove i geaic or walrit et meta e : Model 0400/20
trim, $10 extra - S
+With headphone/speaker switch
on front panel.

* 'DIMENSIONS: L  THENEW MAGNAVOXB 30 SPEAKER SYSTEM
- 48Hinx S¥in. x 1lin. deep. COMPLETE SYSTEM: {16 cubic ft) IN WALNUT OR TEAK
This unit can be supplied” with VENEER, ‘OILED FINISH. (Regret no. mail orders for complete

either - valve - or - transistor -tuner
with -a coverage of 530 to 1,600 . system). —$60 00.
K.C. ' Calibrated dial available for

 ail States. e eies § SPEAKER KIT: (Less cabinet). COMPRISING 1 8/30 SPEAKER, 2 e |
THE (SIRCUIT . INCORFORATES 3TC TWEETERS, 1 3" TUBE, 14 or 2 mfd. CONDENSER, -
=istor swiching profection for out INNERBOND AND SPEAKER SILK. AVAILABLE (N 8 OR 15 -
“sistors plus 5 diodes . are used. . OHMS $29.50. Postage $1.50 extra." ‘

,

SRR - NEW 6 WATT STEREQ AMPLIFIER WITH A.M. TUNER

A hlgh quality Stereo Amplifier ‘incorporating the new Plessey SL403D I.C. Audio
Amplifiers with ‘separate, bass and _treble controls. ‘Inbuilt high-gain A:M. tuner with .
Ferrite aerial. Coverage 530 to 1600 HZ. Calibrated d|a| avan!abie for all states Tlmber
,cabmet in Teak or Walnut. ‘

‘ SPECIFICATIONSOF AMPLIFIER :

" PROTECTION 5.C.R, Short Circult Protection
'MODEL C500/T .~ - FREQUENCY RESPONSE Within 2db from 20H1z to 100KHz -
DISTORTION Less than 1.5 percent at 1KH

- TONE.CONTROLS Bass control 15db boost or cut at 50Hz Treble 14db boost or cut at 10Hz
. SIGNAL TO NOISE RATIO —62db with respect to 3 watts to 8 ohms loads.

: Above amplifier/tiner supplied with 2 Magriavox 8 WR. Mk V Speakers, two' 8TC Tweeteﬁs 2 4MFD
“Post & Packing Condensors and Garrard SRP22 Record Player with sunatone ceramic pick up 8130.00 Freight extra.’

s s1Ts CLAS I RADI 245 PARRAMATTA ROAD,
SN . RABERFIELD, NS.W. PHONE 798 7145
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'EQUIRMENT NEWS

~high that the complete iron passes a-test of
4000 volts ac.

Another “advantage of the very high
‘insulation -of the CCN models is that the
Jeakage ~current is negligible,” enabling

*- operators to solder live transistors w1thout

e the slightest risk of damage.
he Model CCN is:a precision miniature "

“'soldering iron 7” long and weighing 1 oz.
Elements are rated at 220-230 and 230-240
“ volts 15 watts. - S
~~For “ very " high - speed soldering 'on
production - lines - a “special bit has been

-controlled irons.

designed to bring the element even closer to -

the tip of ~the bit.~The extremely fast

recovery’ time with the help.of these bits

enables an operator to soldet at the speed of
the *" most  expensive of

~To ensure long and care- free 11fe these blis NE
have been coated with ’

iron, nlckel and
chromium.

Full -details from Technlcal & Sc1ent1fxc
Equlpment Company Proprietary Limited,
G.P.O. Box"1726P, Melbourne, Vic.:3001.

POWER SUPPLY MODULES

A range” of "high performance - low-cost
. ‘stabilized Power Supply Modules have been
“designed . for . use  in - instrumentation,

telelvnetering,‘ scientific - and - -industrial

control and other fields.

Features include, outputs from 3.5 Volts, i

to S0 Volts,” current rating to- 2 Amps,
‘crowbar’ - overvoltage - protection, auto
recovery . ovetload, dual . output ~ with
tracking: :

The dual - supplies 1ncorporate a -unique
tfeature
regulators will ‘collapse

The modules are of pritited circuiteboard

- construction, “designed to - be . compatible

with widely < accepted racking ~systems.

* Chassis “mounting connector types are also

available for general use:

Full details from Sci¢ntific” Electronics’
Pty. Limited, P.O. Box 61, Blackburn, Vic. -
3130.

LOW  COST FREQUENCY

SYNTHESIZERS

Two new signal sources with a frequency -

range of 0.01 Hz to 13 MHz have spectral
. purity not usually associated with frequency
- synthesizers.- Calibrated level control with
0.01 dB resolution, flatness of #0.05 dB,

~ i and full programmdblhty are among features

available.
By, combining the desirable characteristics
of frequency - synthesizers with " those  of
- oscillators, . Hewlett-Packard -now. ‘has” two
~new low-cost, signal ‘sources of laboratory
“quality. The lower -cost unit is the: Model
3320A Frequency Synthesizer, and the
“higher ' cost - model ‘is “the ' 3320B, -with
calibrated ~level output.
flexibility to meet many present and future
$ignal source requirements.
Both - the - Models - 3320A/B
frequency range from 0.01 Hz to 13 MHz in
seven frequency ranges.. Two low ranges,

100 Hz and 10 Hz are optional. I'requency =

resolution is- | ‘part in 10 across the full
frequency range. Using a standard crystal
reference, the instrument’s. drift is claimed
to be less than *10 parts in 10° per year,
and can ‘be 108 per day with an optlonal
reférence crystal oven.

Accuracy - of frequenuy settmg, with " the

vernier -out, is claimed to be *0.001% of

setting. With the crystal vernier in, the
accuracy is- 30.01% . of  range.
instruments have a low harmonic content of
greéater than 60 dB down to 40 dB down;

Options - provide -

cover -the

Both -

-depending on frequency setting.‘Spurio‘us

content is greater than 60 dB down.
The-Model 3320A has an output of 1 volt

rms maximum into 50 ohms (+13 dBm).

with a  continuous +13 dBm to 0 dBm
amplitude vernier. - In -applications ~where
precise control of amplitude is' needed or
where it is necessary to digitally control the
output amplitude; the Model 3320B is used.

_ It has a four-digit leveling loop with 0.01 dB

level resolution of a calibrated output from
+26.99 dBm to -69.99 dBm (-73.00 dBm

~under remote control): This is a maximum
of 0.5 watts of output power (5 volts rms

into 50 :ohms-or 10 volts rms into'an open
circuit).
Precise ‘outpuit amphtude is mamtamed by

“automatically leveling' the Model 3320B to

#0.05 dB from 10 Hz to 13 MHz range.
Frequency response of the Model 3320A is
2 dB over the entire range.

Auxiliary outputs of 1 MHz and a 20 MHz
offset signal (20 to 33 MHz) are on the rear
panels of both instruments.

Both .- synthesizers - are

3320A - with —option. 003 allows

programmed except the power switch, the

last frequency vernier digit and the output -

level control..
Two remote control optlons are avallable
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temperature }

in that  both - Master - and Slave’
“symmetrically . if

either regulator is overloaded; this ensures
- complete protection to the load. g

INTRUDER ALARMS

Batrerio -
Fast 3eno. max.f

RO-HEIRSCHUTY

»PROTECTOR” I

. Atarm

" 1t
Stop .% 12 Vait =

- SIZE: 3731

OLLY TRANSISTORISED
EASY TO INSTALL

PROTECTION SYSTEMS WITH:— -
e DELAYED ALAR i .
® AUTOMATIC CUT OFF -(after 1} mins.,

eliminates neighbourtcod nuisance)

. #g EXTERNAL KEY ‘SWITCH

° INBUILT BATTERY TESTER
o INSTANT CIRCUIT CHECK
o 12 MONTH GUARANTEE
—  SPECIFICATIONS & ——
Volts -12°.0C o Standby . Current  1S0uA
@ One set .batteries Jfasts - up to one
year @ Switch current up _to 8 amp.
;HOME ALARM $35.00
- CAR ALARM $25.00
ACCESSORIES .
MIN]| SIREN $9.50
PLYWOOD CABINET
FOR ALARM & BATTERY $12.00
REED RELAY + MAGNET $1.25

/iMAlL ORDERS ACCEPTED C.0.D-

“PROTECTOR ALARM SYSTEMS

SHOP 9, CHARD RDAD, BRODKVALE,
"~ p.0. BOX 226, BROOKVALE s
N.SW., 2100. _PHONE: 937292,

q compunsn

programmable.’
:Digital remote control is -an option. The
"Mode!
-paralle] BCD remote control of frequency.
All' front panel - controfs can. be digitally - -

“PARTS

LARGE STOCKS

TRANSISTOR BOARDS, COM/
PUTER POWER SUPPLIES, COM-
PUTER RACKS TAPE DECKS,
CABLES, Plugs and Sockets, YOU
NAME IT, WE HAVE IT. TABU-
LATORS = AND - TABULATOR
SPARES.

SEE US FIRST FOR COMPUTER
AND TABULATOR SPARES,
DELAY LINES etc. ‘

INSPEC TION INVI TE D.

UNITED TRADE
SALES PTY.LTD

280 LONSDALE STREET
MELBOURNE, 3000

TELEPHONE: 663 3815
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323 Elizabeth St. (2 doors from Little Lonsdale St.)
Melbourne, Vic. 3000. ‘Phones: 67 7329, 67 4286  Rustrak Miniature  Recorders 63° chart roII — one month’s

. T . ST _chart voltage, current, power, - supply-at 1°* per hour,
SPEAKERS — HI-F1 TYPES WELL KNOWN MAKES

temperature, _pressure, . strain, - Portable or for panel mounting \
5" twin ‘cone 10 watt tweeter 8/ohms onty 4000716000 C/S events; or virtually any para- -asa system component.
3,50, P.P. 30¢; 6" twin cone & watt 55/15000 c/s

8/16 Shm V.C. — $5.75, P.P. “30¢; 2 twin cone B watt meter ‘that can be converted - Accuracy <-2% -of full ‘scale.

; 50/15000 C/S 8/16/0nm V.C. - .$7.75, PP, 40c; 10., twin into'an electrical signal. - Only 58 high. 33" wide, 4§ -
".cone coaxial .36/20,000 .C/S 50w (horn tweeter) — $28.50, Inkless, «drywriting, rectilinear -~ deep. Weighs 34 Ibs. . .. -
P.P. 40c; 8" twin cone coaxial 40/20,000 C/S 25 Watt (horn recording with wide range of ~Combine any two functions on

tweeter) -- $23.50, P.P. 40c; 12" guitar type E.G. 35-5.5 K/C
1‘g watrt)s rrrsis 15/0hm K.C. — $17.50; ;‘;’% 50c; 12" gmt/ar sensitivities, writing and chart gne chart ‘in our new Dual 300
speeds. enes

ayspe |mptortetd 20 watts rrr:js g{)ohmt\t/ .C. ——$83 .50,P. PCSOC U

. ' -guitar -type importe watts . rms

ggo .00, P.P. 70c 212" horn type tweeter 5000/20 000 ¢/5 Quick, easy chart review 3‘"’
watt —~'$5.5

ELECTRONIC KITS

ABSOLUTELY SAFE, . "BATTERY © OPERATED, .-NO
SOLDERING
28.207 Crystal radlo Kit, easy 1 hour construction — $4.50,
P.P. 40c; 28.214 2 transistor radio kit, tunes AM band, inc.
. solar-battery — $7.95, P.P. 40c; 28. 241 AM tuner/ampllfrer
kit, 2 separate chassis, easy to gssembie — $12,50, P.P. 40c;
28.242 2 set te!ephone telegraph kit, build your own 2- -way
communication system — $12.50, P. P. 50c¢; 10/1 Electronrc

re-wind. Sliding access window. .~~~
- Rugged die-cast aluminium case - -~ -

“in" epoxy suede-like charcoalr

gray finish. . :

project 'kit, 10 easy to assembie pro;ects — $9.50, 40c¢; Model 288
20/1. 1/C mtegrated circuit, builds: radio's oscrllators etc., :
amphﬂers — $11 P.P. 40c 50/1 Project kit, 50 projects

in¢. 15 solar energy proyects — $19.95, P.P, 50c 150/1 150
project kit in wooden case, inc. meters, radio’s loudspeakers
ideal gift — $32.50, P.P. 50c.

SINCLAIR

Sinclair - 1C10 mtegrated amplrfrer $14.90; Smclarr 23020
watt amplifier -module,” $14.90; Smclarr 250 40 - -watt
amplifier modute, $18.75; Sinclair active filter unit, $26.50;
Sinclair PZ5 power supply unit 30V 1.5 amps, $17.75; ]
Sinclair PZ8 power supply unit, $27.00; Sinclair Pz8 power
;%pp(%umt $23.75; Stereo 60 control unit and pre- aleIfler,

REPLACEMENT RADIO SPEAKERS

2" 8/ohm V0|ce Lol $1.50; 2y, 8fohm V.C., $1.75; 2%"
8/ohm V.C., $1 ' B/ohm V.C., $2.00; 4" b/ohm V.C.,
| 5275 7x5 a/ohm v c $4.75; 6x9 8/0hm V.C.; $5.75.

MODEL C-1000 POCKET MULTIMETER, 1000 ohins/per
Volt. AC Volts: 0- 10/50/250/1000 (1000 “opv). DC Volts: -
-0- 10/50/250]1000 (1000 _opv). DC -Current: 0-100mA.
“Resistance: 0-150K ohms (3K centre), 2 colour scale. Range
Setector Switch. Dimens.: 3¥z x 2Va x 1.in. — $6.75 post free.

MODEL 200H "MULTIMETER, 20,000 ‘opv. DC  Volts: :

0-5/25/50/250/500/2500V - (20,000' - apv) - AC_ Volts: § VARIABLE POWER SUPPLIES
0-15/50/100/50071000V (10 000 opv) DC/Amps: )

B50uA/2;5mA/250mA. "Resistance: O- 60K/6M ohm (scale
centre 300 ohm — 30K ‘ohm. Capacitance: 10uuf to .001uF
— .1luF, D3 scale 20 db to plus 22 db Size 412 x 31a x'1.1-8.
- $11 75 P.P. 40.

MODEL CT330 MULT|METER 20,600/0PV, DC v°us..

TECNICO ELECTRONICS .

53 Carrington Road, Marrickville, N.S.W.2204. Tel.-55 0411
2 High Street, Northcote, Vic.:3070. Tel. 489 9322 :

. 211 Flinders Street, S.A. 5000. Tel. 23 3979 - :

97 Menvale Street, South Brishane, Qld. 4101, TeI 41571

TES932

0-6/6/3071 20/600/1 2K/3K/6 Volts. AC Volts: -~
0/6/30/120/600/ Volts (IOK/DPV) DC/Amps:
-06 GOmA/GOO A RESISTANCE:

(0 A/

[oF GK/GOOK/GM/GOM/GOO Megohm (30/3K/30K/300K ohms)
-centre scale: Capacitance: 50 uf to .01 uf .001 to 0.2 uf.
Decibels: —20 to plus 63 db'size approx 51 x 3 5/8 x 13, — .
$18.75,:P.P. 40,

MODEL OL-64D MULTIMETER 20 OOO/OPV DC Volts: ™
0-0. 25/1/10/50/250/500/1ooov at 20K/OPV, 5000 volts at :
10K/OPV Volts: . 0-10/50/250/1000V at  8K/OP
DC/A 50uA/IMA/50mA/500mA/10 amps. RESISTANCE

; ; : b ] :
i d@- 0.0 0
-4K/400K/4M/40 Megohm. DB Scale: .—20 to plus 36 db; . . ‘
acitance: 250pF to 02uF induct, 0-5000H,.5ize 53% x 4 ’
75 5 : 9!___..__.rm~.r_fa

x 13%in. — $19.75, P.P,
Movement, polity - .switch: DC . voits: B S e e L e k5 B

B

NEW MODEL US100 ‘Overicad’ protection. -Shockproof

early

025/1/2510/50/250/1ooov (20K/O'PV), AC Vaitsr 0-2.5,
10/50/250/1000V . (5K/OPV), -~ DC/AmbpSs: Ve : g i
ImA/25mA/500mA and - 10A.  AC/Amps - 10A. -® Single and Dual Outputs
RESISTANCE: .0-50Mjohms ‘(centre! scale .50) R X 1} N ) .
{10/100/1K/T0K, db scale 20 'to pius 10 pius 22/plds e Output Voltages to 60 Volts
] /us -106 As above but 50,000/0PV. — $34.00, P.P.40. - ® Output Current to 2 Amps
I ™ MODE Lhms‘;\moomp HIGH SENSITTIVITY,”' e Excellent Line and Load Regulation’
o v Mirror i E
MOVE w( T, SPECIFIEATIONS: 6{29/12\9/()30t05/600 ® 0° to 60°C Operating Temperature
g/z /6/0 120//30%%3%%%90 100K/OPY), @ Ten Turn Controls”.
S .
2K/200K/20Mg/200Meg. | Decibels: © —20 : , imif
AIBEOTRGEY 6gvorts‘;lsc?/l20/300/600/1200v e Constant Voltage/Current er!t -
Size: 714in x 5%in x 23%in. — $34.50 ® Constant VoItage/Constant Current
i 1 WATT TRANSCEIVER, 13 TRANSISTOR 3 AR - ' ,
i g::ls-lt}\rNNElsLt ?'gdlclaj“ gystlerprheSpemtflcat;:\fms eCltch:urt't .
ransistors, sLode rmistor ang p to
10 miles (depending .on ‘terrain, etc). F 14
10 mi 3"6%5.5}%"??' a%pr%ed) r,géeq ts’ta)blmé'/euﬁﬁ;scg{ , SCIENTIFIC ELECTRONICS PTY. LlMITED
minus ransm er sta ntrol 4
wa'ctu Rece(ve: SuperheterodyneryCrystg? contreolled : 42 Barry StrEEt Bayswater
Antenna: . 13 Section .Telescopic, Power Source: 8 R . V|c 3153. Phorne:
Welghts 28 oase Beher Fatures. L aaihsr carmying com: ‘
rryt ca .
battgery level meter, squelch control, earph%ne?;ack B Melbourne 729 3170 Br'Sbane 474311
adaptor jack -ete. Prlce ——Smg|e units $37.50. B ! - Do Adelaide 77- 1325, Perth 21-6146 N

84 i T i . ELECTRONICS TODAY — DECEMBER 1971



EQUIPMENT NEWS

for ‘the- Model 3320B. All :front’ panel
controls except the power switch and the
last “vernier digit - are ‘rogrammable. Both
options - control - both -frequency  ‘and
amplitude. Option 004 is parallel :BCD

™~ remote control. Option <005 is a - unique,”
“bit-parallel/word-serial ASCII programming
- -option. With option 005, up to 10 different

* Model '

3320B  synthesizers = can  be
controlled. Each ¢an have a unique address
and -all can’ be controlled from the same
computer - 1/O - card, . - marked - card

““Jirogrammer or any other ‘device  having

ASCII codes. Each 3320B responds only to

" commands that follow its address Kits are -

available for interfacing the Model 3320B to
Hewlett-Packard 2100 Series computers.

Programming of the Model 3320B is made
easy with a new marked card programmer.
Called the.Hewlett-Packard Model 3260A,
the ‘card réader works with the Model
3320B  with option - - 005, ASCII
programming, installed. It detects pencil
marks or punched holes on hand-fed cards
and gives a ‘digital output corresponding to
the presence of marks in the eight columns!
The Model 3260A has its own power supbly
and ‘card drive motor. A 32 word card is
read in. 1.5 seconds, -and each .test is
performed as the card instructs. . :

Full -’ details - from " Hewlett " .Packard
Australia’ Pty.  Ltd., 22 26 Weir -St., Glen
Iris, Vrc 3147 :

BATTERIES FOR APOLLO 15

Plessey Ducon announce that Eagle-Picher
electrical power systems-were used during
the Apollo 15 moon landing. :

The " lunar roving - vehicle (LRV) which

" carried the astronauts ‘and their Scientific

equipment over the moon’s sutface during
their highly successful - explorations, “was
driven by four independent electric motors.
Power for these motors ‘was supphed by

specially o designed silver-zine - 36-volt
batteries from Eagle-Picher.
Compactness in proportion to their output

is an outstanding feature of these batteries -

which measure approximately 10” x 10” x

8” and weigh léss than 60 1b..each. Two of
them . are -able - to .provide ~abolit - 9,000

watthours of energy.
Resulting from 15 years of development

. the silver-zinc electrochemical system offers
one of the best watthours per pound ratios” -
. among standard battery systems. .

The LRV drive batteries were housed in
precision-built . . containers specially
fabricated from sheet magnesium.

During the trip to the moon and on the
moon itself, they had to withstand extremes
of - - environmental . . factors . such : . as
temperature, vibration and pressure.

Eagle-Picher batteries also furnished power
for _ other ' mechanical . and ' electronics
equipment carried on-the LRV, as well as
the batteries carried to the various Saturn
rocket stages, and the lunar, command and
service ‘modules totalling approxrmately 30

" -separate battery systems.

‘Eagle-Picher ~ has : “been the principal
supplier of batteries in-the Apollo, Gemini

“and ‘Mercury “manned space programmes.
The unmanned - Surveyor also fe'atured

Eagle-Picher batteries. -

Further information on ‘these batterres
may be obtained from Plessey Ducon, P.O.
Box 2, Villawood, N.S.W. 2163.
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XMAS GIFT SPECIAL

MACROSCOPE — = Jlluminated
magmfylng glass. ldeal gift for people
‘'with poor . eyesight. . Great .. for

" $2.05; 2%, $2.25;

. Postage free.

LANTHUR ELECTRONICS
" (ARTHUR ROSENTHAL) | .
69 BUCHANAN AVENUE
‘NORTH BALWYN,VIC.3104. -~
- TELEPHONE 85-4061

examlnlng stamps, Small parts,  maps,
etc. - Graduated scale and batteries
inciuded in price. Postage free $1.75
Carton of six: $9.00.

ELECTROLYTIC CAPACITORS

Minjature smgle ended type. 10 volt
working. Pack of 12 each:5, 10, 50,
100 mfd. Total 48: $5.50; Two packs
for $10.00; Postage free. .

SPEAKERS

8 or 25 ohm voice coil. Please specify
when ordering. 2V, - $1.85; 21",
3", $2.50; Pack of
8. one each type, 515 00 Postage free.

CERAMIC CAPACITORS

5 each of 11 sizes from 220 p¥. to .05
mfd. .50vw. and .1 mfd .25 vw. Pack
of 60, $6.95; Two packs for $13.00

LAMP DIMMER

Build your own using our ‘basic kit
consisting of a 6.amp. triac, diac,
switch pot, ferrite rod Inductor, 4
resistors, 2 caps, and circuit: 55
Postage free. .

SPEED CONTROLLER

For hand tddis or any ac/dc motor.
Regulates speed - from _stop .to full |
without loss of torque. Compiete W|th
flex & plug. 2 amp. size, $11.50
amp. size, $19. 50 Plus pack & postage
Vic 45¢. Other

: Corner George and Hams Streets

ALWAYS RELY ON R.D.S.
- SPECIALS

*CT. 500 :-Multimeter " 2,000
.ohms/volt. Price-$14.38 nett.
"H200  Multimeter - 20,000
ohms/volt. Price $11.50 nett.
Jemco US100°'AC/DC 10 amps,
full voltage and ohms -range.
Price $29.90 nett. ‘
Peak AS100 100,000 ohms/volt. ;
Price $34.50 nett. :
V.U, Meter 3" x 2%" with
scale. Price’$6.70 nett. - '

The Independent Wholesaler

RADIO DESPATCH
SERVICE

Radio and Electrical Distributors

869 GEORGE STREET
SYDNEY

‘I'elephone S
211-0816, 211-0191

OPEN SATURDAY MORNINGS -




COMPONENT NEWS

'SEMICONDUCTOR BROCHURE

* SEMICONDUCTORS -

: TRANSISTORS .
‘DIODES

A new 50 page brochure“Semiconductors‘:y :

Transistors — Diodes’ has been produced by
the Elcoma Division of Philips Industries.

"~ The brochures are available free’of charge
from the Elcoma Office in each state.
_Applications for the ‘brochure ‘should be
accompanied = by a - stamped - addressed

“envelope (24c¢ stamp), and should bear the
endorsement “‘T/P’
corner. The envelope size should be not less
than 9 x-12%”.

" Elecoma 2 Division, Phl]lpsw Industries
Limited; 252 Sturt St., Sth-Melbourne, Vic.
3205:.54-56 Cotrdelia St., Sth Brisbane, Qld.
4101. 11-13 West Terrace, Adelaide, S.A:
5000.'672 Murray St., Perth, W.A. 6000. 2A
Pierce St., Moonah, Tas 7009. 95 York St,
Sydney, N.S.w. 2000

ENCAPSULATED REGULATORS
.

) Very high drssrpatron is achreved in'a new
British - range - of - encapsulated series
regulators . for - stabilised “power - supply
systems - by the provision of ‘an isolated
metal heat transfer surface in one face of
each module.

- ‘Encapsulated by a special process, the
regulators ‘enable single - or  multi-rail
stabilised ‘power supplies to be:designed and
.constructed “in “minutes, and -are virtually
mdestructrble say the makers, Roband Ltd.
.“The  units - operate .-from -a single
~“unstabilised dc rail or from a battery, give
“well stabilised outputs up to 55V or 204,
and - have ' full over-current  protection.
Output .voltage -and -protection levels  are
preset externally by a fixed resistor, of can
be remotely programmed.
" “Though thé units fit a standard heat; smk
“eéxtrusion, they can also be mounted on any

convenient ‘metal surface using .the “two -

- fixing holes ‘provided. This-enables them to
be mounted -as near the load as’ possib]e,
optimizing . petformances . and mlmmrsmg
cross-talk between ralls = :

96

in the ‘top left-hand.

" physical - dimensions.

 MULTI-PURPOSE

A typical 2A° unrt whrch measures 1.9 in.

by 1.2 in. by 0.9 in. gives a stabilised rail set: - :

anywhere _between 6V and - 24V  with
maximum internal dissipation of 25W.

~ Connections 'can be by socket, ‘minimising

service . downtime:. Since -identical modules
can be used fot 4 wide range of supplies,
spares holdings can be kept to a minimum.

Full details from: Amalgamated Wireless -
" (A’asia) ‘Ltd., ‘47 York Street,
‘N.S.w. 2000. .

POT HAS DIGITAL READOUT

introduced .- @'

Bourns, Inc., - - has
potentiometer ‘with built-in digital readout.

', The dial with 1/8-inch high white numerals-

on black background reads from 0 to 999

with an accuracy of 0.5 per cént between

electrical . output  and . dial .. reading.
Resistance tolerance is 5.0 per cént. '
Minimum- potentiometer end resistance’ is
1 ohm or 0.1 per cent of total resistance,
‘Wwhichever ~is' larger.. - The new ~7/8-inch
diameter -pot .can be  specified ‘with .total
resistance from 100 to 250,000 ohms in 12
selections of maximum resistance.:: ‘
Operations . of - the
continuous.  The dial has vernier readings
allowing an - estimate of less than afull

. -change between numerals. o
Full details from W.G. Booth Pty Ltd SRR

P.0. Box 131, Richmond, Vic.:3121. .

" TINY REED SWITCH

‘NS Electronics announce ‘the rélease of FR
Electronics’ ‘new ~TRA 200 reed switch
which combines high performance in rating
and  sensitivity = with -extremely  small
It can handle up to
250mA, switch 2 maximum of 3W and has a

~glass diameter of only 1.78mm: Available in
‘selected bands in ‘the range-of sensitivities

15 'to 50 A.T.; this switch is ideal for reed
relays utilizing the T0116 dual-in-iine
package. .

Full details from NS Electronics, Crr. Stud
Road & Mountain Highway, Gayswater Vic.
3153.

PROGRAM-
MABLE OP-AMP
A new Programmable Operational

Amplifier from Fairchild is constructed on a’ -
. single silicon chip using the Fairchild Planar

epitaxial ‘process.” High ‘input impedance,
low supply - currents, and low.input noise
‘over a - wide range of operating supply
voltages coupled . - with programmable
electrical - characteristics - result ..in “an

: extremely versatile amphfrer for use in high ‘

Sydney, -

| ,senemmmv

potentiometer i

accuracy, low power consumption analogue
apphcatrons

can be optimized by - a-single resistor or

~ current source. that sets the chip quiescent
current for nano-watt power consumption -

or for characteristics similar to the HA741.

*. Internal frequency compensation; .absence
- of latch up, high slew rate and short circuit

current protection assure easé of use'in long

time integrators, active fﬂters and sample -

and hold circuits.

‘The tiew MA776 operational amplifier has

a ‘wide range“of acceptable supply voltages
from %12 “to %18 volts and it' is. pin

Input voltage and current’ -
noise, power 'consumption and input current -

S

compatible . ‘with * the popular HA741.- A~

unique feature . of the MAT76"is the
dependance -of the gain, bandwidth, slew

rate,-and quiescent power drssrpatron on the &
“master bias cutrent setting. -

Full details from Fairchild Austraha Pty.
Ltd., 420 Mt Dandenong Rd., Croydon,
Vic: 3136 ,~ :

Relays
introduction of the Model 640-1 SerenDIP*.
The SerenDIP is -a .fully isolated bipolar

“Teledyne

output,--solid - state - relay, housed -in-a
TO-116 dual ‘in-line -package. It is a' SPST
device “which |
switching upt to 0.1 Amp @ 50V ac o dc,
and ‘at switching ‘rates up to 100 kHz. The

DIP reed relays (on-a pin-for-pin 'basis in
most cases), and FET analogue switches.
The SerenDIP is a fully solid state device

and israted at 2 maximum operatrng speed
. of 100,000/sec,

Beyond ‘the “above lrsted advantages the
‘SerenDIP “also ‘lends -itself to automatic
insertion by reason of its DIP package, and

annournces - the .

is capable ' of . bounceless :

--unit is totally TTL compatible and replaces

priced ' about : 50% lower than FET

analogue switches. -

The SerenDIP .relay is 2 new concept in

circuit - switching = ‘devices. - Its ~ size,

“specifications and bipolar oufput; combined
-with -the  fact that it is totally solid state,
" ‘make it unique.

(Presumably :the .‘name  SerenDIP s a

“-diminutive of "Serendipity -~ which' is ‘the

gift of finding valuable things in unexpected .

places by sheer Tuck — Ed.).

- Full “details' from ‘Austronic: Engrneerrng
Labatories Pty. - Ltd., 452 Vlctorla St
Brunswrck Vic:i:3056... )
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ATTENTION
ALARM INSTALLERS

" SlMPLlFY YOUR INTRUDER ALARM PROJECTS _;
Allow us to supply professional equlpment at

Due to mass productlon we can offer quahty
equipment freeing you to devote your time
_to the heart of your intruder system i.e. the
“application and installation.

Contact us for information on Pressure Mats,
Bells, Magnetic Reed Switches. Control -
Systems, Timers, Photo-Electric Beams, etc.

.

'SECURITY ENGINEERING

VPPLIERS TO THE SECURITY INDUSTRY

82 GEORGE ST., PARRAMATTA, NSW.
150. PH: 635 6550 ~ 635 6468.

| PLAYMASTER 90W

reasonable perS ’ ) p o "SPECIFICATIONS:

‘ Reglstered Post $2.00.

S PTY.LTD.

Amplifier -Tuner

45 watts RMS Per Channel.  FREQUENCY RESPONSE:
DISTORTION: At40W RMS At 40W RMS: 10 HZ

at 1IKHZ: 0.1% . ‘— 65 KHZ.

INPUT SENS: Mag 1 5mV NOISE: Down 78dB -

“Aux 500mV, SPEAKER |MPEDANCE
Phono 60mV, : 8 ohms;

TONE CONTROLS: Bass . EQUALISATION: MAG RIAA
BOhZ - . TAPE FACILITIES: Record
Bass 560 hZ £ 18dB - or playback with Dm plug
Treble 10 KHZ £ 16dB. ‘connections,

TUNER: Covers Broadcast band. 1.C. type Bandwudth 7 KHZ
Excellent performance. .
~Circuit incorporates overload protection, short circuit :
protection, slider controls, teak cabinet {oiled), push-button
-switching. A truly professional unit. Please note all
components are new and guaranteed — o substitutes,

KIT PRICE: $146.00 plus Registered Post $2.00
.COMPLETE WIRED & TESTED: $186.00 p|us

R54 L/517C.B%,
~ COMMUNICATIONS REGEIVER

SW/CW/SSB/AM

Transistorised. 4 Bands 240V AC
All solid 535 to 30 MHz or 12V DC
state ({includes Broadcast) operation

Realistic Performance

» 'Ifhtls lst tge BIG performance set that obso- )
etes tube r
looking set that appeals to amateurs and squeSted Reta" 234 20 B
short wave listeners alike. The DX150agives Price |

long-range, world-wide realistic reception
on 4 bands, including Broadcast. Fully

trans&nsltonsegh—agxsol!‘ir’% staltle—no wagm W
up delays; the will ‘run on dry.
cells if current fails or is not available; eston electronxcusu

will operate from a car's cigarette . luzhter

or any 12V DC service.. A 240V AC power 1 unit of Jacoby Mitrhell Moldings Ltd}

supply ls also bmlt in. Over 30 semi- -} 376 EASTERN VALLEY WAY, ROSEVILLE, 2069.
duct detector for SSB/CWh ] Cables and geldegraplgﬁ Addreosiz:l‘;NESTE LEC,

i ni one:

';'g__f,?ﬁ,tm,f,';?edsmmegxr?ca|va'g',aa?,|§sp',’é'a% | Please forward frez illustrated literature

fully calibrated for amateur “bands—cas- and specifications on Reatistic.

cade - RF stage—ANL for RF and AF— :

zener stabilised—OTL - audio—illumi

“S” meter—built-in monitor speaker plus

front panel * jack for -external (optuona)

matching speaker.

ELECTRONICS TODAY — DECEMBER 1971

l Name
| Address

- offtce

BRISBANE

‘Our new office in Brisbane is now in full operation at Shop 2,
673 Ann St.,-Fortitude Valley, 4006. Phone 52-8391, The
Brisbane branch has all stocks and facilities of our Sydney

MAGNAVOX 8-30 SPEAKER

See Reéview in E.T. Aug.

COMPLETE SYSTEM: In oiled teak
finish, 16 cu ft enclosure. $58 00

plus freight.* )
JKITSET SPECIAL: 8-30 cabinet‘ kitin
oiled teak to exact specifications. $22.00
Ready Built $28 00 plus freight.*

SPEAKER SPECIAL: Magnavox 830 Speakers $18.35 plus’
. freight.*

Magnavox 3TC tweeter $3 75 plus 75¢-

post.

*FREIGHT: By rait or road transport, freight collect at

receiver’s end.

P

C Dl KlT $21.50 plus $1..OO post

Complete to fast item

““including prewound

.- secondary winding on
transformer. Suits all 12V~
systerns, negative or positive
earth. This system improves
fuel consumption, points &

. plugs life, easier startingetc.
All parts guaranteed. Ideal

’ gift suggestion.

WIRED & TESTED $29 50 plus $1.00 post. KIT- FORM

$21 50 plus 31 OO post.- : ;

KIT-SETS AUST.

. MAIL ORDER DEPT Box 176 P.O. Dee Why, 2099,
N.SW. .. o
SYDNEY SALES DEPT: Suite 2 21 Oaks Ave
Dee Why, 2099, PHONE: 9825571. :

BRISBANE SALES DEPT: 2/673 Ann St., Fortitude
Valley, 4006, Qid. PHONE: 52.8391. i
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Consulting . Acoustical
and . Vibration Engineer
-and Associate Graduate of
Universities of N,S.

* Newcastle; lecturer . -in
acoustics at University of
- Sydney; the author of a

number of papers, he has

“"led @ number of extensive

research and development =
¢ ‘projects for the analysis of

B ‘physical phenomena, using
advanced instrumentation
. ‘and computer analysis. .

- MURRAY G. WOOD B:Se. " G E

Cwith
" experience in the design of
W. and :

" Electro Acoustic

B AUDIO NEWS

FREY - L .
SHUTTLEWOOD

Acoustical consultant
many vears’

products for ‘conditioning’
the acoustical . environ-

- ment. He has had extensive

design experience  in: all
facets of architectural and
design
and, as a result 6f many
Years of conducting

aboratory . tests is a very

dtscernmg eritic.

design -and - is

LOUIS A. CHALLIS
B.E. M.I AUST.)
M.A.C.E. (AU T.)

Acoustical
Vibration
Graduate of
- University of Sydney,
Lecturer in Acoustics
at University of
Sydney
:University of NS W
a member of the
Executive of
“Acoustics Committee
of. Standards
Association, . .and a
number of other
‘committees, including
-.~Hearing Conservation,
Community . - Noise,
Instrumen tatzon,
Aircraft . Noise, ..and
“Chairman “of wofking

and

Since graduation has
been
underwdter acoustics,

electronic design, and
Louis “A. Challis &

Associates - for - the
past 6 years.

DENIS W. iCALE Grad. A, E

Cert. E.

Acoustical Co'nsultant

- with five years experience

in the fields of electronics,

.electro-acoustics, acoustics

and - vibration, He . has

‘worked extensively in the
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" REVIEWS

TODAY, our audio product reviews have -
- been :produced by - Louis - A~ Challis - &‘

. industrial noise control.

ELECTRDNICS TODAY PRUDUCT

Since’ the: mceptlon of ELECTRONICS

Associates. :

The ‘results have ‘been 50 satlsfactory that
an -agreement - ~has’ . now ' been - signed
appointing ‘Louis A Challis & Associates a$

* acoustical consultants to this magazine.

Louis A Challis & Associates are one of the
best known firms of consulting engineers in
Australia. = - .

Their laboratory is NAT. A. registered for
the measurement of acoustical and vibration
phenomena,:.and for: the -calibration - of
measuring equipment. They have developed
large “-numbers of - new ' ‘products  for
environmental control, air cdnditioning, and

The facilities ‘currently available i their
laboratory “enable “the ~broadest range of
precision . measurements to be -made o
acoustical © “and . electro-acoust’

- ‘phenomena.- These facilities are use-..,

[ # o Indusiries pry. LTD. 266 Hay St., Subiaco w. A 6008 ‘

L

ELECTRONICS TODAY’s product re¥ o“*aki,
to “provide ‘more ‘in-depth’ mformatlon“,f;f/q
hi-fi and professional  equipment than i

currently avallable from any other source

de MORGAN ORGAN

A . digital “musical : computer, fabricated
from 22 ‘MOS/LSI citcuits :and contairing -
the “equivalent -of 48,000 transistors, ‘has :
‘been ‘developed jointly ‘by North American !
Rockwell and the Allen Organ Company. . - <~

The instrument operates by  converting
sound waveshapes into digital signals which
are then stored in the instrument’s memory
banks -";until : recalled by touchmg the
appropnate organ key. :

‘The brain " of . the ‘otgan is 2 digital
computer - which . adds, - subtracts, and
multiplies - musical -sounds’ -éxpressed as
binary numbers. :

The - kéyboard  is - connected .to ‘a
microelectronic computer ‘consisting of .the"

22" chips mounted on-a single 11’ by 18”
‘printed - circuit board.” The- organ “can be

externally - programmed - to . produce an

- infinite ‘variety of sounds, including those of

-any ‘other type -of instrument. The standard
model is on sale in the USA-at prxces ranglng
‘from $5000 to $14000 i




DICK SMITH

~ THE
ELECTRONIC
~ Nut
Model 200H Multltester
20,000 O/Volt
‘Australla s best

SPECIAL

$1050 §

SPECS

DC/V: 5V 25V 50V 250V 500V 2,500V

OHM: 0-60kQ 0-6MQ" - .

Scale Centre: 3005 300k

db: 20db to + 22db . -

Approx, Size: 4" x 314” X 11/8 "
AC/V: 10V 50V 100V 500V 1,000V
Battery: Internal 1.5V x 1 :

SPECIALS
1 Watt ‘Walkie Talkie -.
100 MW Walkie Talkie .
Desoldering .Tools
8’ Lock Aerials ...
2 N 3055 Transisto
12 Volt Siren
Stereo Headphones ..
Amateur Call Books
77 °x 5" '8() Speakers ....
Complete range of burg
for both home & wehicle.
“AR." battery savers ¢ Realistic Commumca
tions Recelvers e Belling Lee mobile radio
aerials. “INNERBOND”.

. - EXPO HI-FI EQUIPMENT

E1000 10 Watt RM.S. .. $54.0
KA 330 20 Watt RM.S."
TA 3100 25 Watt RM.S. .
GARRARD 418A CHANG
and base

ymponents

DICK SMITH
WHOLESALE PTY. LTD.

‘10 Atchison Street, S
St. Leonards. N. S.W. 2065
Phone 43 1414,4397739

LYUU“

‘Eﬁm

Open Saturday Morning -
~Ample Parking at rear.

AUDIO NEWS

DOLBY DODGING

' Dynamic “noise’ suppression devices are
occupying the -attention-of audio designers
around the world, particularly in Japan and
in the USA, most of them trying to'find .-
circuits that will perform as well as Dolby’s -
system without infringing his patents. JVC
-Nivico have done a lot of work on their
‘ANRS - technique - - (Automatic = Noise -
Reduction” System) ‘which - functions by
boosting the low levél input signals above
about 500 Hz to be recoided to a controlled
extent, dependent upon their frequencies,
with the lower band passing straight through
the chain unaltered. On'teplay, the system is
reversed, but -all * intrusive” noises in . the
recording process are significantly reduced.

| NEWSPEAKER FROM GOODMANS

A" pew and - unusual = speaker -from
Goodmans has two columns of four 4-ohm
drive units arranged on either side of a’

vertical enclosure. -

Each column ‘of ‘four - drivers 1ncludes’7
‘mid-range, high frequency and bass wunits;
these drivers are complemented by a smgle

12” woofer facmg forwards.

‘Manufacture — Sales — Service

FOR WE WILL

'HIGHEST TRADE-
IN ON THE MOST
UPTO DATE

BUT YOU DON'T
'NEED A TRADE-

BEST VALUE IN |

YOUR CHO|CE.’ |

ELEGT RONICS PII.

392 Centre Road Bentleugh Vnc.. :
3204. Tel.: 97 4832 A.H. 97 5539 -

CF
YOUR EQUIPMENT
LOOKS LIKE THIS

REJOICE!!

AND COME TO
SEE US SOON

GIVE YOU THE

HI-El OUTFITS
IN THE WORLD
IN TO GET THE

TOWN ON ANY
SYSTEM OF




Just add sound

A srmple statement but to the many professmnal auduo engmeers using EMITAPE |t means
flawless recording. EMITAPE provides the quatities of low modulation noise, good dynamic .
~ range and signal-to-print ratio so essential in professional sound. Of course you don’t have to

bea professional to appreciate EMITAPE ‘quality. 1t iS inherentin-all types of EMITAPE m reel
and cassette Try it for your next recordmg and hear the dn‘ference

' not just any tape EMITARPE

-imited. Branches in all Capital Ciiiés.




| F!EC‘.DHDINGS

REVIE WE RS: John Clare,
: Christopher Wagstaff John Araneta

HINDEMITH — ORGAN SONATAS
:Simon Preston (organ) ARGO
ZRG-663. -

1 S
“ai.} thtee” Organ Sonafas belong, to
Hindemith’s *‘central périod” — a time when

he was particularly concerned. ‘to provide
S‘Contemporary” — music .. to
‘performers as well as writing' for Jess
“"common instruments {cor anglais, bassoon,
~ ‘tuba, -etc.) The Sonatas are  incredibly

different from one another (especially as to

G yet .- all -are true
=
e 9 T:erpreces

¢ ie First ‘Sonata is the most elaborate
: certainly the most demanding) of the
,“yet this'is the -work which Preston

specially the Second) sound on the whole
as . if only demonstrating .-Hindemith’s
harmony and - counterpoint, and nothing
else.-This might well be the case but [ am
" ‘afraid I -prefer more immediacy of feeling

than ‘what Preston gives. Nonetheless mood
. changes from movement to movement are
often very effective ‘and the Sonatas are
- -performed - with  fine (though sometimes
relentless) precision. Accurate and .

thythmic drive ~ the third movement of the

Third . Sonata jolts” along at -a more than

lively pdce above the chorals theme “‘So

“wunsch ich ihr”. The First Sonata, on the

other - hand, is = given ~an  inspiring

performance. Tempi are well thought out

and Preston’s gentle use of rubato is often
“delicious = note the tremendous verve with

which the free fantasia'is played and also

the firm ‘control - over pauses ‘and the
" .- approaches to them.

The organ used, (St. John the Evangehst
Islington, . - -London) * -sounds
influenced by the ‘neo-classical style but
with nevertheless more than a few hints of
the Enghsh romantic mstrument It .more

amateur”

miniature ,

with most conviction. The other two *

clean -
cut” phrasing often brings about a strong

"Rozhdestvensky

greatly -

than ‘adequately -supplies ‘the needs of the
. Sonatas. Preston seems well at ease with the
many - changes - of -
. .registration (mostly suitable) are carried out

instrument - ‘and - his

cleanly and efficiently. He is always willing

_to bring out a ‘point of imitation here and

there and the chorals themes of the Third
Sonata - are distinct ‘and “colourful. (“So

wunsch -ich ‘ihr’’ is heard ‘oni ‘the Pedal 8’ °

trumpet) Crescendos “and ‘diminuendos (of
which' there is-an ample supply in the Third
Sonata) - are - effectively - controlled - and
climaxes, notably the quick build up to full

" organ in" the first :movement of the Third

Sonata, are impressive.
In all then, a distinctive rendering of the
Three Sonatas ~ yet one should be hesitant

on - going past Roggs performance on
'ORYX -~ CMW

PROKOFIEV = The Love for Three -
Oranges Suite, Portraits from The

. Gambier, Cantata ‘Seven, They are
" Seven’. Gennady Rozhdestvensky,

Moscow Radio Symphony Orchestra &

‘Chorus HMV ASD-2669.

When several fine versions of the Love for -

Three Oranges Suite are currently available,

it seems”to ‘make’ ljttle sense for HMV to
¢ ‘couple it ‘heré with two unusual works not
to be had elsewhere. Was this done so-as to
‘document "a “Russian ‘performance of the.

Suite? It seems more likely that HMV ‘does
not consider this record to be particularly
saleable ‘without the Suite. I also find ‘it
strange -that a ‘more unusual coupling may

be had elsewhere overseas. Be that as'it may,

this - performance ‘of - the Suite “is ‘neither
worse nor as fine as some of those available
and the recording is not particularly brilliant

‘anyhow. More important, this reading lacks .
-a ~humorous and . sardonic¢ :approach - so

important to this score.
Prokofiev’s .Gamble may be among ‘the

.- composer’s ‘most uneven works -but the

orchestral suite culled ‘from some of the

‘ opera’s music can be very moving indeed.

The Suite consists of five movements, four

- depicting the ‘main characters of the opera,
‘and - a - final "section;
consisting .of music' from ‘the operas two .

The .Denouement,

entr’actes. The Pprogramme 'notes on . the

~album-of this record give brief descriptions

of the four main characters of the opera.-1
do not find .each movement of this suite to
be . “psychologically - revealing _of these

~different personalities in the opera: I prefer

to listen to this w%k as a typical orchestral
suite and very typical Prokofiev it is.
is .in - his ‘element here
although' 1 would have preferred more bite

" in the performance. Or this may be due to
" the rather ordinarysrecording.

The: - Cantata . Seven, They - are Seven
supposedly *“ranks .among -the
composer’s -more- original and important
Works . Personally, -1

i
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that  .the

Russian ’

find Prokovief’s’

N

atterpts to outdo Stravinsky’s Rite usually

contrived and' this work is no exception.
Stunning this Cantata may well be, and the
performance seems good enough, but once
again 1 feel the engineers have hardly done
“'this- work justice. It is more than likely the
performances on this disc'stem from not so

~recent Russian -tapes. But it is nevertheless -

good to have two unusual Prokofiev works "

available even if I do personally feel they
don’t rank wrth the composer’s best =
J A A. i o

J.5. Bach - Suite'in G minor for Lute,
BWV 995 - °

Buxtehude — Lute Suite in C minor
‘Pachelbel —
‘Walter Gerwig {lute) Three Centurles of
MUSIC 3¢ 302

The label Three Centuries of Musick (sic!),
a ‘division of Oryx and

to be concentrating on less readily available
material. Performances are generally very
competent -and in quite a few instances
standards of .performance and recording are
“very high indeed. This recording of baroque
lute music is'one such instance.

All three works on' this record have been:
available - before,. but ~on - the guitar, an

Lute Suite in F sharp minor

recorded ‘in
..cooperation with Barenreiter seem like Oryx

»

instrument considerably easier to negotiate

than the lute.

For those used to hearmg Bach’ “Fifth -
cello Suite (BWV 1011) on that passionate ;
sounding - modern - string - instrument, it"

always' seems 'quite -2’ shock to hear: the

work’s « character, -as it “were completely
changed: to something cool, detached and

yet even more subtly intellectualized.” And -
yet the same Suite when played on the viola

_de gamba reveals none of that hot quality

one tends -to -associate ‘with’the work, so
lute " (or -~ guitar) - probably -

approximates as to soynd ‘character what. -

Bach had in mind, while revealing even more

the contrapuntal qualities of . the . work

which neither viola da gamba nor cello can

deliver. Indeed it would seem ‘Bach wrote
the - present = Suite  for  'the  lute - first. -

. Personally 1 cannot admit to preferring lute :

version ‘to ‘the-cello (or -viola da gamba).
Both make for very fascinating listening and
both -are undoubtedly - tributes to the

inventiveness and flexibility of Bach’s craft.

Gerwig  rémains one 'of the very few

virtuousi on the” baroque ‘lute and his a

performance here can hardly be bettered.
The Buxtehude and Pachelbel pieces here

course; not in-the same -class as the ‘Bach
Suite but they are delightful and beautifully
played. i

Very fine recordmg and preSSmg Quite'a

bargain at four dollars. — J.A.A. .
‘ B (1)

. .are originally for the keyboard. They are, of -



- | The Worids Most Versatile Gircuit Buiding System! |
U e e e s ;élz‘?s:";/ "'V"andk1/1:5"WID;|"'|‘ikS: -

: ' ‘Léng'th‘: 1OO ft. roll, 5 ft. ca“rd" = :

| IDEAL FOR PROTOTYPE AND PRODUCTION

“CONSTRUCTION.

“

. USEFUL-FOR WIRING REPAIRS
INSTRUCTIONS L ] . : .
i flemnave - paper - backing - and place
¢ adhesive  side  downwards in- the
Cilgelecred position. Press down firmly,
LU When used  with - plain board drill
. ftom the “Cir-Kit' side, Pass through
"1 icomponent lead, bend over and cut
I :to fjength. Solder jn usual way.

When “used ‘with ‘punched’ - board
i lay -strip between ‘rows of holes;
i pass component leads through holes

adjacent .to strip, -bend the leads
"7 over the strip, cut to. length and
i solder in the usual way. Alternatively
" Hay strip over'the holes:and using a
U Udrawing pin or scriber prick a hole
Lodn cthe 'Cir-Kit® in _the - required
L position] S
o it strip can be bent or curved
i to whatever form you require and
iused on either or both sides of the

*NO DRILLING ~ * FAST  *NOMESS
 Available frmﬁ all leading Radio Hpusé’é ,
Marketed byt : Ly e ]
ZEPHYR PRODUCTS PTY., LTD.
70 BATESFORD RD., CHADSTONE, VIC. 3148
G 'T_elépHAh‘e 56.7231.

\ MANUFACTURERS OF §

W3LSAS DNIGTIAE-LINIYID TTLVSHIA 1SOW S.OTHOM THL

. ‘board. When joining two pieces of Ve -/
: ‘Coiz:-:(it‘ b:nd '::ﬂ' gzh» ens' of |the RADIO AN/D
 overlapping strip so that a metal to . Y ELi
. metal con:gact ispmade and solder in : ELECTR|CAL R
i the usual way. EQU'PMENT AND *

Hads ta the UK. COMPONENTS . y

. K
Uy . - ) e

S
b

' ModelMX64a

 MULTIMETERS
D.C. sensitivity—20,000 Ohm/ . . *
~Volt, . . _

Taut band suspension. Press
- button overload cut-out relay. ...
. 6" mirror scale.

e 32 Series
. MULTIMETERS |
' M32A—D.C. 1,000 OhmpVolt

"MX32—D.C. 20,000 .Ohm/Voit"
~ MXL32—D.C.40,000 Ohm/Volt .

With meter overload: protection
- and taut band suspension.’

" Model OM2
- OHMMETER

" For earth continuity testing of ‘-
‘house wiring '~ and “electrical . -
- appliance® re#dstance testing

‘of 'motor  windings, heating "
elements, et oo

SEND FOR + ol
DETAILED LITERATURE "
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: °fforts

Sotrage,

HOVHANESS — And God Created
Great Whales. .

Sibelius —3 movements from The
Tempest ;

Weill — Mack the Knife

Skalkottas — 3 Greek Dances =~
Glinka — Jota Aragonesa.

Andre Kostelanetz and orchestra
CBS SBR- 235433 . L :

The : main fe‘ature -of  this
utilizes . real - whale ‘songs amid string
vibrational - passages ‘and (for those 'who
know this “often - powerful ~but -uneven
composer’s music) all too typical oriental
banalities.
Hovhaness’ music, having commissioned and
first performed several piéces including the
present work, and delivers ‘a ‘powerful
performanice. This is obviously a piece of no
gteat consequence but it is also effective and
fun. It is also a work which cannot survive
much replaying, there are even embarrassing
moments, . especially its rather contrived
conclusion, but one can at least admit to its

excitement. The most striking sections of

this work ‘are hardly due to Hovhaness’
those real whale songs, not just
"arre “but even haunting, evoke depths and

‘meval situation when whales were not

more plentiful but unusual enough to -

a subject of fable.

But it is not so much whales which glve'

this album current importance. It is surely a

. shame that ‘no current recording -of the
“complete Tempest music by -Sibelius is

readily available. Sibelius’ Tempest contains
some . . of the. composer’s

among the half dozen or so masterpieces of
incidental music. Kostelanetz gives us three
sections (The Mermaids, Miranda, Caliban’s

Song) -in regretably terrible renditions. — .

slupgish, inaccurate readings, surprising in
. view of the at least competent playing of
everything else in this album. ‘

1 almost thought the Skalkottas Greek

dances, of which thrée are recorded here, to’

be hardly new to records but oddly enough
only - one ‘ancient and none too good
recording of -twelve “dances is" presently
available on the “American- Fantasy label.
Kostelanetz here,
Knife (featuring the original orchestration)
and in the Glinka Jota Aragonesa is effective

“enough without being particularly brilliant.

CBS * and  Kostelanetz " are' . .to  .be
commended ‘for ' their -recording -here of
uniusual ‘repertoire. Recording is clear, and
especially -~ powerful in the  Hovhaness.

Pressing on my copy is quite acceptable, -~

JAA.

1S, BACH ORGAN WORKS Toceata

and Fugue in D minor (BWV 565);
Toccata and Fugue in F major (BWV
540); Prelude and Fugue in E minor

{BWV 548); Passacaglia and Fugue in’, o0 manual reeds -from’ the start of the final

“-section is here also distracting. ‘
There “is a' noticeable ‘degree of record

_distortion in the F major Fugue, especially

C minor (BWV 582); Heinz Wunder-
lich at the Arp Schnitger Organ of St.
Jacobi, Hamburyg. Three Centunes of

Music. 3C 304.

Here is a splendid opportunity to hear an
organ dating -back to 1512 and rebuilt by -
the greatest .organ builder -of the High:
"~ Baroque (and probably the most important
builder -of all times), Arp Schnitger. [t was’

.album,
- Hovhaness’ ‘And God Created Great Whales

Kostelanetz -is' no’ stranger -to

happiest
inspirations and the general level of the
music is high enough to.rank the score -

in the Weill Mack the .

- 1685-1730)

) \Twzau&l’w&hdm :
o Bwyass .

. Tocom &mnmm \

: Pasncagh&!’uguen.:my
b BWYISRS

| Mo Winderkh
s \chn e Organ,
Hary

‘this insttument for whichJ, 8. Bach coveted
the post of “organist (and was refused!)
Remarkably the organ femainsin-almost its
original condition despite two world wars.
‘Wunderlich has' chosen “works  to display
adequately the resources -of ‘the instrument
and at the same time gives good, clear and,
in many respects, unusual intetpretations of
them. Perhiaps the” E minor Prelude and
Fugue comes off best.. Wundetlich is careful
and -consistent over phrasing throughout,

*though I did find the phrasing of the Fugue

opening unusual (use of staccato). The only
real criticism (this also applies to the other

works) is Wunderlich’s frequent use of reed

stops, especially if there is a return to the
Hauptwerk; as -this obscure the lmes of

' counterpomt :
‘“The Passacaglia . and - Fugue is givén a

‘thoughtful - interpretation” but’ perhaps the
-Subject is a little slow < there must always

- be a sense of progressiofi forward in :this
-work. There are a few slight irregularities of -
time -and “some ‘of the manual changes are °

too severe.
A fairly good rendermg of the well~known
Toccato and Fugue in"-D . minor (how

*difficult it is to break for pfemsely the right

duration - on the rests 'in  the Toceata’s
opening). Wundeérlich is’ extreme - with' time
changes — perhaps a little too extreme for
my liking, but the.echo effects in the Fugue
are treated delightfully —-note the *“‘tinkle”
of the high rank cymbal mixture.

The F major Toccata'is perhaps the most
difficult of all Bach’s organ works = not
because of technical difficulties, but because
interest is so ‘quickly lost (dué to its many

-, -xepetitive sections) if the work i8 riot played |
- with ~complete ‘conviction. Unfortunately -

thete is a ‘lack of conviction :heré. The
opening cannonic ‘manual sections and the
pedal solos “(with . a* distirictly ‘unusual

phrasing of the opening six fote semiquaver . .

figure) are fine but from then on the work
‘becomes tedious = aggravated by the use of

‘reed stops. The double Fugue is a remarkable .

piece’ of ‘contrapuntel -writing somewhat
‘similar -in form “to ‘the . well-known. “St.
Anne” “Fugue ~and it
Wunderlich realises its significant features
(such "as the dppearance” of .the first and
second subjects - in " the .final section).
Perhaps, however, ‘he .does Gveremphasise

“these features =~ the-treatment of the -two

“Subjects is done with 'to6 much contrast. |

Ornaments are -clear but somé are unusually -
<.interpreted '~ he begins the trill "on the

lower note and has no turn. The use .of

© ... Wwith -the final appearance of the subject — -
. unfortunate because eisewhere the sound is

particularly clear. The 'disc comes with an’
_“informative - note - by Wundetlich ‘on the

history . of ‘the ‘instrument as well as its
specifications. — CM.W, =

HI-FIDELITY AUDIO
REPAIR SPECIALISTS
TAPE RECORDERS
STEREO EQUIPMENT

" Complete alignment
Frequency response tests -
Matching recorder o tape -
Deal direct with technicians
‘v FAST AND EFFICIENT

© POSTAL REPAIR SERVICE

THROUGHOUT AUSTRALIA

Spdcialised equipment for the
servicing of

AKAI — SONY ~
'NATIONAL — REVOX

- HI-FIDELITY AUDIO
“TECHNICAL SERVICES
. 18 LOFTUS STREET,
SYDNEY {Nr. Circular Quay) ~
: 272681 s
ALL WORK GUARANTEED. |

*-k ¥

is ~evident that -

“INNERBOND"'®
- BONDED ACETATE
‘ FIBRES :

FOR PACKING IN
SPEAKER ENCLOSURES

AVAILABLE AT ALL
" LEADING ELECTRONIC
DEALERS

WONDER WOOL

PTY. LTD.

87 James Street, Leichhardt
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~ HIGH QUALITY‘ HIGHER POWER

I_OW PRICE

~ Continuous Power Output:

" Harmonic Distortion: °
-+ inter Modulation Distortion:
.- Power Bandwidth (1 HF): .

- Frequency Response:
‘Dampi gg Factor:
=47 Input
{1 KHz, rated output)

) Recording Outpﬁt:

- Bass Control:
Treble Control: -

~-Low Filter:

. High Filter:
Loudness Contour:

JURRS

“{both channels driven) RMS -

nsitivity/Impedance:

"Hum and Noise (IHF): ’

| “Chéinnel Separation (1 KHz):
: 55 dB

SPECIFICATIONS:

19 watts + 19 wans :
{8 ohms) -

Less than 0. 5%

Less than 0.5%

10 to 50,000 Hz (8 ohms,

harmonic distortion less
than 0.5%)

15 fo 70,000 =+ 1dB

30 (8 ohms, 1 KHz)

PHONO: 1, 2: 2.3 mV/50 k*

. ohms
‘MIC: 3.3 mV/20 k ohms
"TUNER: 200 mV/95 k .

ohms - :
'AUX: 1,2: 200 mV/95 k -

ohms .
TAPE MONITOR: 1, 2:
200 mV/95 k ohms

TAPE REC: 1,2 (pin jack): '

200
TAPE REC: (DIN
connector): 30 mV

~15 dB," 413 dB/50 Hz

— 10 dB, + 9.5 dB/
10 KHz .
—-6.5°'dB/50°Hz
~ 8 dB/10 KHz

"4 13 dB/50 Hz, + 7dB/

10 KHz, with volume

*..control set at — 40 dB

position
PHeONO better than

0 dB
TUNER AUX better than

: PHONO more than 50 dB

TUNER, AUX: more than

Sy

This handsomely styled unit from PIONEER is

perfect for the stereo enthusiast who is build-

*-ing his system within a stipulated budget. The:

 SA 600 provides professional-performance at
‘a very practical price. It uses only long-life,
" low-noise silicon transistors, thus thé fre-
quency response and signadl-to-noise ratio are

‘superb. Two tape. decks - or -two ‘speaker

~systems may be used with the SA 600 and the -
unit ‘may also be ‘adapted for-multi-amp use.

Equipped with two pairs of :PHONO, TAPE"

~and “AUX input terminals it may be used for
©"  tape -to-tape duplications or two sets of
- speakers may be used simultaneously to com-

, pare the qualltles of each system :

s ‘Sound proof that the best can cost Iess at o
. your nearest authorised PIQNEER dealer.’

PiONEER

V4279
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RECORDNGS.

 REVIEWER: John Clare.

DON BURROWS — just The Beginning.

Cherry Pie, stereo CPS 1009. Passing °
“The Bach, Whenever, Facade, So Long
Samba, Morning, 6th Variation, The
Set Up, Just The Beginning, Recuerdos
etc. Don Burrows, Ed Gaston, George
Golla, Laurie Bennett; Alan Turnbull.

““John Sengster’s recording for Cheiry Pie
was ‘much quieter stuff than he is likely to

- play ‘in a live performance (it was a sound -
“track, after all) but this recording is a pretty

fair representation of The Burrows group as
they play - at’ the Wentworth Hotel in
Sydney. It’s not really very wild stuff either,
though most tracks have a brief peak of

“sexcitement, -most - often provided ' by
rrows” flute.

“Phis'is ‘music for relaxmg wrth yes even

5 talkmg over: ‘you find yourself stopping

every so often to concentrate ‘on something .

‘~particularly brilliant, then resuming your

conversation. If this is background music —

‘and that is the criticism most ‘often levelled

at Burrows = it is possibly the most lyrical,

- “inventive and musicianly background music
“ever recorded.

A word or two should be sard for Cherry -

Pie. They have come out of the blue and

produced “two - recordings - of - the “highest -

- -quality ‘ever made in this country. A ‘bit of
dirt had-got: onto . my copy, and -that
‘prodiiced the only appreciable surface noise.
All the instruments have been recorded with
such fidelity that it is very €asy indeed to
imagine that you are sitting right in front of
the band at the Wentworth Supper Club. -

Care “too “has gone into the packaging.

Though I don’t think that the outside cover -

"is a complete’ artistic success, there is an
excellent  booklet inside “in - which - steel

engravings . of " old ~ Sydney . face stark,
- tone-dropped plates of Sydney . today. - -

J.C

LOUIS ARMSTRONG — Louis Arm-
strong and his Orchestra, Volume One
““Mono Swaggie 701. I'm In The Mood
For Love, You Are My Lucky Star, La
‘Cucharacha, Got A Bran’ New Suit,
1’ve Got My Fingers Crossed, Oid Man
Mose, I’'m Shooting High, Falling In
Love With You, Red Sails In The : - .
Sunset, Solitude, { Hope Gabriel Likes
© My Music, The Music Goes Round And
Round, Rhythm Saved The Worid..

From' 1933 ‘to 1935  Louis Armstrong
toured Europe.-

- He returned exhausted to confront a new
musical -craze: swing; and to find that he

was ~no - longer necessarily - the man the -~
American public thought of as  being-

synonymous with the trumpet; further,. it
was clear that he would have to make ‘his

“mark as ‘more than just an improvisor of
_ genius ‘and 4 great original virtuoso if he
. were to avoid drifting into obscurity. After

a ‘brief period of inactivity,.in which it was
rumoured that he ‘had died or had given up

music, he took over the Luis Russell band

and ‘began to establish himself as a vocalist

~.and entertainer as well as‘an instrumentalist,: .
and to concentrate -on popular songs rather -

than blues and jazz classics.
Understandably, this stage of Ammstrong’s

career is ‘remembered less vividly than other"
For those interested: in - what
Armstrong did from 1935 t01941; Swaggle :
" have ‘issued four volumes ‘of performances
. arranged ‘in
*"personal opinion is that all jazz fans, or

periods:

chronological

students of popular music for that matter,

.~should have at least one of these:albums.
I’ve listéned to them all the way through —

having heard only isolated tracks before;
such as Swing That Music — and I think that
some -of ‘the later :tracks have more jazz
interest. At deadiine, however, I'd only had
had time to give this first volume a thorough
hearing.

Armstrong’s trumpet rs sweeter and mote
.. restrained on these tracks than we are used
to hearing it; often he does not use his great -

unfurling vibrato on ‘high notes, but- hits
them ‘quite delicately after the manner of

Bunny Berigan; but his solosare-all compact -
"and strong, all ‘good jazz. Even on rather

pedestrian material such-as I'm In The Mood
for Love or-You Are My Lucky Star, he
‘creates -~ variations - which are compulsrve
listening.

The playmg of the orchestra at this stage is -
‘more’ interesting .in terms ‘of pop  histoty

than of jazz feeling, of which 1 must can
cornfess I can detect precious little, despite
the - presence - of Pops Foster and :Paul

Barbarin. Then, they are not trying to ‘play

jazz. They -are playing in the’ ‘popuilar style

“of the time, which is-a curious mixture. In
a’ corny -
- rub-a-dub rhythm, which was a compromise
-~ between - the - highly - contrastmg methods -~
- “employed by the brass, whrch is ndlculously

ensemble :passages -they . got
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order.. My~

‘clipped ‘and perky, and the saxes which moo -
and slurp in ‘a manner which leans towards
Guy Lombardo.

None of this is unpleasant. It is fascmatmg, '

-and as it ‘was popular, obviously it has an
“appeal, it is easy to listen to = like Buddy

Holly: ~ but I am afraid that I cannot
sustain interest for terribly long. I turn off

_after a while and ‘wait for Louis to' come in.

~I'm.Shooting High presents an amazing
Contrast  between - the - relaxed, - floating
trumpet and -the hokey, clipped band. Red
Sails In" The Sunsét, ‘not even Louis can
redeem. I really can’t tell whether they are
all out ‘of tune here, or whether it is just

. their exaggerated intonation. As on a couple
of othér tracks, it seems to have recotded a

fraction slow, though how this- could be, 1
have no idea: : :
On Shoe Shine Boy, Lours comes as close

.as ‘he-can’ to” playing schmaltz on his

trumpet, yet the same solo has passages of
compact strength,” with the -odd phrase

“which seems to-foreshadow Clifford Brown:
- In"My -Solitude is taken at rather too breezy

a lope, yet here agam there is some qulte

“‘magnificent trumpet.’

The vocals; too, display “Louis’ amazing -

~sense of time, but they are more tied down
‘than the trumpet by the material. I enjoyed

his.scatting ‘on La Cucharacha more than
anything else: v
The “sound is -generally very clear, and

’remarkably free from surface noise, but 1
*cannot get the bass and drums up enough |

for my tastes. Vety pleasant listening wrth a
few msprred moments. - J.C. :

JOSEPH JARMAN -= Art Ensemble
Of Chicago, Phase One. Stereo
America AM 6116. ““Ohnedaruth,
Lebert Aaly (Dedication to Albert

: _Ayler). Lester Bowie, Flugel horn; -

trumpet, steer horns; Joseph Jarman,
Soprano, alto, tenor, clarmet flute,
oboe, marlmba etc; Roscoe Mltchell ;
soprano, alto, bass-sax, cymbals, gongs

-‘etc; Malachi Favors, bass, fender bass,
“percussion; Don-Moye, drums, beils etc.

There is''a lot of new jazz -available
presently and some of it is very good, but I
would say that this was the very best of it.

Far from being dead, jazz is in one of its

“most vital periods. The regions opened up
by - Otnette Coleman ' are”

now . being

cultivated by --a - richly 'virious . new

. population. ‘In ‘fact, ‘it is not unlike the
~Thirties when so many gifted players who -
“had - absorbed the - Armstrong = influence

“‘began forging:their own styles.. Many -will

take s umbrage at this comparison; and 1
would ‘have done so myself two or three :

SRR e 08



 CLYDE BATTERIES PTY, LTD.
~ P.0. Box 167-——(Factory Street)
 GRANVILLE, NSW. 2142 i
© Telephone — Business 637 4051 ClYllE

S”PPLIERS OF BAT TERIES FOR TIIE l."lEC TROIIICS INDUS TIH’

@

Fully Sealed Lead
- Acid Batteries

"..The NOYPER battery is ilght in
weight, compact in size and is .=
Jmaintenance free (except  for:
recharging). Has a long service
life,- is leak - proof, explosion

: proof and can .be operated .in:

..’any ‘position, but’ must be re-

““charged in the vertical position

awith a specially  designed ©

The b;ttenues are smtabi/e for a W?Jed\?arbl‘&{/pg; Elztctte}gmsh:égle; : NiCkel cadmium reChargeable batte”esv

ment such as two- way radios—transmitters and receivers,-emerg-" .. ‘The ULTNICA range of batteries ave all hermetically “sealed,
ency lighting, ‘portable’ TV -and ‘measuring equipment. ThEy are ““which guards against Ieakage They -can be used in tempera. -
available in“6 or 12 volt with capacities ranging from 1 ampere T tyres Cas low . as #20°C. -and - are - completely shockproof.
‘hour to 8 ampere hour at-the -10 hour rate. : [ " 'Suitable for usage in electronic equipment and commumcatlon
. B D gl L S gfeqmpment and electrical tools.
; gMELBOURNE- i £ NORTH ROCKHAMPTON: e
269 Williamstown Road o Highway CAuto : Electrics, - s
Port--Melbourne. .64 1534 ©"104B-Musgrave St. 65386
BRISBANE: Links Ave., B T M UL B e [or More Information, Contact:—

Eagle Farm. 68 0155. _industrial Storage Batteries,

ADELAIDE: 31 Buriel h Ave 137 Francrso St Belmont, - TT
gt . 65 24 . . ; 5 CLYDE BA ERI
NEWCASTLE: 13 chkson St BT R

' TASMANIA: .
T‘”é,iS:“’s":,.Lfé ey Lone,  SESREY L
: en ane athurs ree o
Townsville:. . 71 662n9y : Launcestonr 24734, 0 TELEPHONE 637 4051

WHENEVER QUALITY TRANSFORMERS
ARE NEEDED

ook To RADAMETA

: WE SPECIALISE lN ALL TYPES OF TRANSFORMERS INCLUDING LIGHTING INDUSTRIAL,' PoTEN-
‘ : "TIAL 'AND SPECIAL TRANSFORMERS :
SUPPL!ERS TO GOVERNMENT FOR 23 YEARS . EST 1928
: DIRECT OR ALL LEADING WHOLESALERS “

RADAMETA

655 KING GEORGES ROAD PENSHURST, N.SW. 2222 PHONE 57 3937
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‘Vears 4go, but I find it hard now to hear this
music with my uncomprehending ears of
yore. Why couldn’t I hear it then?

1 remember my trumpet teacher saying,

-back in the Fifties, “What can they do after
THIS?” He was referring, of .course, to bop
and the music that followed it. This record
is part ‘of :the answer. To many it must still
seem as weird, far out and unrelated to jazz
~s once did ‘bop, when in fact this music
~esents amongst other things a return to
‘oicelike instruméntal sounds and the

.ul group feeling of early jazz.
x/ach has been written about ‘free jazz’ I
can’t’ think of many récordings to which the
‘term -could be accurately applied; cértainly
not ‘this one. Once you become used to the
music, an undisciplined solo will sound just
as undisciplined in this context as it would
in the context of any other kind of jazz.
You cannot- ‘just play any note at all!”
There is, however, an attempt to get back to
a more intuitive feeling of what note can or
cannot be played at a given time, of playing
naturally - what - ‘feels right’ rather than

_referring to memorised scales related to a .
particular chiord. At the same time, these are -

men with considerably musical knowledge,
and this knowledge cannot and should not
be Suppressed

It is significant that. this recordlng seems at
first to be divided into straight jazz ‘blowing
on'side .one — after a bit of atmospheric
play with .cymbals and gong < and a more
self-conscious . ‘approach .. with .- some

superficial resemblances to serial music on -

side two. This is a little misleading though,
for -these ‘musicians are probably -more
consciously influenced by Eastern music —

“in" which there are some parallels with the -

methods rather than the sounds and feelings

of serial music — than by the EurOpean'

experimental tradition.

For much of ‘Lebert Aaly’, on side two,
fipures which are unresolved in the more
conventional sense come and go over a slow,
barely felt pulse, to the accompaniment of a
tinkling .and " softly - clattering  thicket of
percussion. As you get into it, the music
seems less studied; it is difficult to tell what

“is .written, .what improvised; and you begin
.to perceive
occasional criés, conversation; as a kind of

it _more -as natural sounds,

brooding distillation of jazz. Towards the
end . a “tonal centre asserts itself more
~obviously — the feeling here is not so far
- removed from Gil Evans — ahd jazz rhythms
begin to run across the calm surface.

There are many fascinating sounds and

agea between . the
everything forward with brute power. The

“comibinations of sourds here. Take note of
Lestgg Bowje playing trumpet angsy flugel
* hor imul’neously: ~the more imWiediate

trumpet . scems  to ‘stop and “start ‘as

" unpredictably as possible to shake ‘off the
flugel horn which . shadows’ every mpve.

There is a wealth of invention here,-and it is

t,= good music on any terms.

Ohnedaruth on side ‘one begins ‘with the
aforementioned -atmospherics,
soon' emerges a powerhouse jazz theme,
twelve bars in straight :ahead four-four but
with distinct Eastern ‘'overtones, not unlike
something Charlie Munroe mig}it have
written.

Jarman: solos first on tenor His probmg
ominous introductory phrases dig into that
beats, - and " thrusts

solo gradually incfeases in complexity and

abandon until Jarman is-often blowing so :
hard - that his notes split into two and -

sometimes three separate sounds. He uses
these - splitting - harmonic ~ strands - as
emotional = ¢olouration..” Sometimes the

. effect ‘is like that of a fraying steel cable.
Two things to remember. One, he is not just

blowing haywire. 'You can-feel the theme
run through again and again behind the solo,
and the solo has a form of its ‘own apart
from its relation to the theme (this relation
becomes more tenuous, admittedly, toward
the ~end of -the solo). Two, one’s first
reaction is. ‘to reject -a- more forceful
expression of elemental energy and feeling
than one is'used to. If one were not in the
mood for, or ‘one-was not used to the
playing - of, say; Roy Eldridge, a* barriet

“would be set up and it would all be heard at
-a remove as harsh and rather repellant noise.
Play this when you are in the mood,and go -
* with it! Then judge for yourself. .~ ..
The rhythm section of Moye and Favorsis ~.
“one of the best I’ve heard, and this is even

more - apparent ‘to . me . during . Bowie’s

“ trumpet solo.’ Personalty, I felt that Bowie
began to run-out of ideas towardsa few well

timed blasts to keep the whole thing on the
boil. The first ‘half .of Bowie’s solo is
extremely exciting. It'is hard to say whether
he has been listening to-Miles,-or Miles has
picked up: the odd thing from him. It’s

probably a bit*of both. His.sound is much .
~ ‘sometimes he gets -

brassier than Miles’
about the hardest brassiest sound I've ever

“heard - but he is using space and dynamics

m much the same way.

Mitchell’s alto solo develops through three

~_stages: a' cool fragmented séquence at the
beginning, then an exhaustive workout on a

single basic -melodic idea, then a sudden-

eruption ~ into ~ contiruous multi-noted
pattetns in 4 .dark rough, most un-altolike

sound. The side ends with a reprise of the

flaring introduction to the theme, and it’s
all still as alive, or very nearly, as it was at
‘the” beginning, which is saying-something
about a flat-out blow through thrée quarters
of a side’of an LP,

Recording balance is excellent, though the
quality of sound is a little shallow. In this
regard it should be pointed out that these
‘America’. -récordings are cheaper than the
average LP.

1 ‘should - add
recording ~“on

that ‘there -is another
‘America’ by, the Art

Ensemble, on which they seem to be drunk..
This is the one to hear,"A recording to get =
“hold ‘of as soon as possible. If your dealer

does not have it, it can be obtained through
Carinia Records in Sydney - J.C.
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SONOHM AupiBLE RESISTANCE TESTERS

52 EXCELSI
GRANVILLE, NSW
PHONE 637-1840 -

D RELIABLE TEST PE

| STATRONICS P/L

‘6th Floor,

Inquiries are _invited for  the
purchase  of as new - Collins
Communications - Receivers type
390 & 390A. 5 to 32 MHz. Digital
Read Out."1.meg. Band. Dial
Calibration 200 - “Hz.. :Crystal
synthesing driftless Rx. (Finance
available)  Applyin writing to:
INDUSTRIAL AND MEDICAL
“ELECTRONIC COMPANY
288 - Little - Collins
Street, . Melbourne. g
PHONE: 63-9258.

. CARBON FILM RESISTORS

. SOUND HOUSE
“BARAC” '

All values and tolerances now available
‘ex stock.

Manufacturers and Distributors invited
‘to send for samples and specifications.

SOUND HOUSE PTY. LTD.
AUDIO CONSULTANTS
14 BEATTY AVE,, ARMADALE,"
VIC. 3143 —PHONE: 205089 -
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;' f Petel‘ Glal'k sayS' | guarantee that | have L eIy ey
.:_The widest range of electromc
Music-makers in Australia!

Nowhere else will you see such a tremendous selection of Tape Decks Hi-Fi Systems -Cassettes, Tape Recorders,
= Accessories! Three floors of music! And every purchiase entitles you to- FREE membership of the world's Iargest
*“tapeclub, free installation; Sydney's lowest terms, lowest deposits, TWELVE MONTHS GUARANTEE and prices
: everywhere a who|e ot Iower than ||st pnces on ALL BRANDS. :

: ‘rguarantee. B

~Sydney S 5 Best
Tape necorders

1. Nivico/Leak $392
Truly - wonderful system for the hstener of
seriolts -music. Top-quality - 3-speed, 4-track
tape-deck and -amplifier giving 30 wa‘ts of
glorious . music - power - from two- !*'fine
Leak loudspeakers. $40 deposit.

2. The “Sony 252" $243

The most inexpensive, high- quamy portable

. furniture”

.- Up to 2 years to pay.

‘ “‘tape -recorder] Frequency range 30-18,000

~'Hz.,~3-speeds; 4-tracks; ail-silicon, golid- state
amplmer, retractable prnch-wheel for easy
tape threading. Two top-quality loudspeakers.
’'$25 deposit. Up to.2 years to pay. :

3. “Sony 330 Stereo”

Reel and cassette music Centre! Never before
< -such ‘a versatile tape recorder. A full Hi-Fi
.- Stereo - reel-to-reel - tape- recorder, - powerful
distortion-free . amplifier, - separate - .control
panel, 2 large stereo loudspeakers, and self-
contained stereo cassette recorder/player —
- fee!l -thls through the tape ampiifier and the
sound!! “It's unbelievable!  Transfer reels to
cassette of ‘records to tape or cassette. Play
tape-casseites or records. $43 deposit.

4. Philips N4407  $279

.. One of the most éxciting tape ‘recorders from - :

Europe “for :many ‘years. :Complete mixing,
paralie! play and multi-play sound, or soun
duo play..  Solid-state amplmer, ‘Servo"
‘brakes, automatlc stops at end of tape. $28
deposn Up to 2 years to pay.- 12 months

5. Sony 124CS $239

Complete’ .stereo - Cassette-corder. = 4-track
_or. 2-track’ mono, recording and playback.

- Automatic tecording “level. - Sensitive, wide- .
-response stereo microphone; Sony -recharge-

“able battery pack or 240 volt:A/C. Built-in
oval speaker plus 2 separate speakers. $24
deposit. Up to 2 years to pay.

| ,Sydney’sf Five
Best Hi-Fi's

1. Junior Executive
**Magnetic Sound's” specrally .made  solid-
state Stereo -Amplifier with scraich filter and
separate bass and treble. 20 watts of music
with complete purity through matched "“AKAI
JET-STREAM'! Speakers. Deposrt $19 Up to
2 years to pay.

2 ePhiIip'sj“MONACO"" ‘ $259'

Completely new! "CONTINENTAL AND VERY
“CHIC", The .amplifierl OH .“'LAl LA!" 20

watts of music power! Press-button controls.

Stereo baiance for tapes, records. 3-speed,
dynamically balanced. Record player with in-
dependent ~suspension. . ‘Loudspeakers in
acoustic enclosures with frequency response

©20 Hz ~.20,000 Hz. Deposlt $26

3. “Indranapolrs" 500 $3291

‘‘Pioneer’s’ 44 “watt 'solld-state mtegrated
amplifier.. Built to very high specifications.
Matches Pioneer PL12 record piayer. Magnétic

""cartridge. Turntable -belt driven. ‘Two -CS30 -

loudspeakers, - separate base .and .treble.

Deposit $33.

4. Philips “ST. TROPEZ” $458

Tastefully - discreet . outward design.. “The
SOUND of the RH 590 amplifier is well known
in Europe -and is icoupled with -the GA 308

“Hi-Fi. Stereo transcription record-player fitted
" with Philips Super M cartridge! Listening fuily

erifjoyable at low volume. .Loudspeakers 15

- LITRES: bass and tweeter in each. Deposrt .

$149 |

346.

5. Tape Deck Specral

Nivuo - 3- -spaed, . 4-track . stereo - tape-deck.
Handcrafted teak ¢abinet, dual recording con-
trols, -headphone socket, - .powerful . drive
motor, - solid-state pre-amplifier.- ‘Plays -and
records through any radlo Deposrt $15.:

$185

- Sony Casseftes

“ " . ;
1. Sony TCGO $6

New, c¢ompact’ Cassette- corder with 3
‘Imed styling. -AC/DC, .completely ay
recording control, piano-key operatio
control of mike, featherette case. D

..-Up to2 years 1o pay. et
{1 gy {1 ff

2. “Sony TC95” $ Lo. 90
Alarm - ‘automatically -signals - “énd-of-tape”
while recording.-Fitted with unique “‘review”
and cue keys, Built in Sony Electric Conden-
-.ser. Microphone, 4 way opération. 240 voits or
batteries or rechargeable batteries or 12 voit

.car ‘or -boat battery. Deposrt $13 Up to 2.
years to pay.

3. “Sony TC110A" $123.49

. ‘Versatile * ready-to-go Cassette cordér - with
built<in. speakers, sensitive microphone,
unique tape and alarm to automatically teil of
End-of-the-tape” = whiie ‘recording with a
Sony - Auto-Remote . control :microphone.
Deposit $12. Up to2 years to pay. Guaranteed

+12 months,

BT "o R ‘
4, Sony TCIZO ;$159.00

Portable ,Casseﬂe -corder ‘for’ people orn the
move, - Tunning, -jumping, -walking. Wherever
you -go, perfect recording is certain with the
*Sony . TC 120" . electric -coridenser micro-
phone,built-Into free you from bother of an
~extemal mrke DepOSIt $16. ‘Up to 2 years-

% “Sony CF200" $149 00 -

Combination ' ‘Cassette- corder/FM-AM radio
system. - A .winning audio -team! Automatic
“recording . With . Sony-O-Matic, -battery and
power. -operation.. Recording .time .2  hours.
Deposit $15. Up to'2 years to pay. Guaranteed
12 months.

We ¢an always do ,a little better than the
! ;advertised prrce on SONY.

INDUSTRIES |

Clty at 387 George St, -
one door from Kodak, Tel.: 29- 3371

Parramatta, next to 0.P.S.M.
20 Macquarie St., Tel.: 635-0830

MS3227
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- HENDERSON-

firelitlady

S NLY 1NSAN1TY would -
: normally have urged me out of
the ~house .on such @ night. .

dropping .

Sydney September - rain,
from low cloud like cats and dogs. The

- ‘thunderheads above it all building for -

., “the big finale, their one grand blow for
freedom.

1t was~the kind of night when to stay - /
“frequencies - in. the

directions . of
would

at home = meant " all
thought, action, motion, etc.,

' hav’e to be decided by the electrieity.

Either 'some .fool with--less - than

1/16th of :an inch on his front tyres.

would pulverise a pole and put out the

.- lights, or the-static in-the air would

vibrate the images on -the telly, and
Bill --Peach’s voice ~'would contort
grotesquely. * S :
The  kind - of . night
“middle of a
tormented trumpet solo
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" eyelashes . .in:: .the. -

_when :'my =
-record-player - gives me “Vice Squad

: and see a folk singer.

Murray Jennings talks
with one of Australia’s
leading ladies of song. ..

1. decided 'to ‘go out. And 1 found
such warmth as to shame,the devil. * ..
- The Tsilver-yellow rain . across ~my -
streetlamp’s
spreadeagled claw ‘ obliterated = the
street number sequéence. ‘But-a gum
tree, a white wall enclosmg a sort of |
courtyard, some wrought iron,.a deep
green creeper up a side wall, sandstock
brick cut back to post-colonial magic;
these things told me 1'd probably

found . Marian- Henderson’s house. |
~don’t ' know why, { still thought of her
‘"somehow, as- Antique Annhie, the
“heroine - of the ‘bpening song.on her

record album,’CAMEOQO". As someone

- sort: of - _passively . opposed - to the

“’Edgecliff ladies’”’ .who are driven up
to Antique - Annie's Magic Lantern
Show in Bentleys, trying not to frown
as they "‘touch and tease and toy and
spoil her show ... "

With something like awe, |- was

‘confronted by a mini-skirted Marian

and we mumbled hesitant hullos and
half-smiles flashed briefly in the -
misery of the outside. | was shown

“into the womb of the house, a dining

room - with “a big red - fire .in" the

-chimney, slapping .its -licks of light

about the walls ||ke wet steamy towels
at a sauna bath. :

A hint or two of the Anthue Anme
in- -her tastes - — ‘the "rejuvenated
furniture, -the rustic :warmth of the

" home she'd made for herself. And the
~work:she'd put in'— restoring-an old

terrace house'is not easy at the best of
times - with ~unlimited - finance™ and
assistance — ‘but ‘it's the work of one
woman .determined to make a home.
About that point | decided to forget
Antique Annie altogether, except as a
song. -~ Because - -there really isn't
- anything about Marian Hendérson that =
you - could truthfully - call antique.
She’s young, and her ideas -come out

. with maturity but with the colour and
~conviction ..of .a kind of . practical

ldeallst if the |atter is possible. I don’t
know if Marian ‘would be the kind of -
person'to compromise too much. \
‘There were, she told me, six cats
upstairs. ‘Did 1 know ‘anyone who
wanted a kitten? An enormous dog lay
like a tiny.puppy, curled near the fire.
We had to ask him to:move while |
plugged in my recorder at the point
behind his : back. Part ‘alsation, part

~‘great -dane,” part labrador, his gentle

ways found him' a home only a week
before.
One can’t point to Manan Henderson
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[CCTV]  IKEGAMI TTL-600

- o j; THE IKEGAMI TELECINE MASTER CONTROL
;MASTER CONTROL SYSTEM  SYSTEM IS A TREMENDOUS ADVANCE IN
L ~ CLOSED CIRCUIT TELEVISION HARDWARE

Sy COMBINING 16MM MOVIE — SOMM SL!DE
+ AND OPAQUE CARD PROJECTORS, PLUS
- HIGH RESOLUTION TV CAMERA, THE TTL-600 |
- ALLOWS PROFESSIONAL VIDEOTAPE OR LIVE
PROGRAMMES TO BE PRODUCED WITH
SIMPLICITY ‘

: RECOMMENDED FOR:

e EDUEATION © s
e STAFF TRAINING
e ADVERTISING

SOLE AUSTRALIAN DISTRIBUTORS

 AUSTRALIAN VIDEO' ENGINEERING‘

" THE CCTV SYSTEMS ENGINEERS

| TTL600 = SYDNEY - 660-2644 — P.0. BOX 53, ANNANDALE 2",.,,‘
oS ot S . MELB.-488115 ,
e .. ... ... ... . PERTH-221911 ‘

NEW IMPORTED STEREO‘TURNTABLE At last a breakthrough in tha cost f‘or hlgh quality portable radio

AND PICK-UP L 3 speed turntable .W"th transceivers of the watkie-tatkie hand-hetd type. We are |ntrodUc|ng and

o gzzaﬂéi_baf;:crzg trz:gt:japr : offermg for sale a fully PMG approved

arm, $7.90. Base in teak or

walnut, $6.50 extra. De | - MIDLAND 1 WATT

“Luxe Base...$8.50. Post .
50c, or $1.00 with Base. : g TRANSCE‘VER
Turntable and motor : i : .
,separate ... ... . $4.60 for 27, 240 kHz operation with swntch prowsnon for
Pickuparmand two addmonal channéls, tone call signal, background
; ‘cartridge .. .n ... $3.50 noise squelsh control, battery voltage indicator, steel
¥ l ‘case with separate cover, good ffor five miles distance
s ‘# communication under average field conditions, with N
FET FOUR INPUT MIXER R co penhte cell-batteries’ for . p '

AS FEATURED IN SEPTEMBER * ELECTRON|CS TODAY"

COMPLETE KIT ONLY $37 50 PER UNIT, FULLY GUARANTEED

OF PARTS .AS : Postage extra, ;
SPECIFIED . -

" CASE & COVER

Ny ABGKEEE‘“‘ . NEW RANGE OF RESISTORS : ,
FINISH - o CONDENSERS&POTENTIOMETERS 4

Post $1.00 $24.75 |

'The resistors are mamly 1 R.C. and Morganite ‘and are'in a wide
range ‘of values from 100 ohms to 3 meg. in %, 1 and 2 'watt'and
include wire - wound. LIST PRICE $9.00 -per 100 OUR PRICE

-..$2.00 per-100. Post and packing 35¢ extra. .
The condensers ‘are ‘in most ‘popular brands and mclude Polyester :
Paper, Mica, Ceramic and Electrolyti¢ in values up to 8mfd. LIST

- PRICE -$11.00 per 100 OUR PRICE $2 00 per 100. Post and ~

‘packing 65c. ;. ;
The pots, are all “current types and mclude switch pots and dual
‘conéentric, tandem, tab ‘pots, etc. LIST PRICE $12.00 per dozen.

OUR PRlCE $2.50 per dozen Post and package 60c- extra :

NEW GARRARD
RECORD PLAYER

Three Speed turntable with
“Sonatone’’ .. ceramic - -pick-up

mounted on grey metal base: plate

with automatic stop. . -

$18.50. Post and Dackmg NSW —

$1.00; Interstate — $1. 50.

NATIONAL RADIO SU PPLIES

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398
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-, Seeder -singing - it.
. through - her “books -and others you
. probably find a verse or two here and

i

“you're well

. think;

she said,:
come “from?” ‘| ‘replied ‘that it ‘came
-from the miners. ""There you are,”” she

said triumphantly. “’'So much for your

MARIAN
HENDERSON -
firelitlady

MARIAN: | hope not. If | were a

. folk-singer in" the traditional sense of

that term,. then 1I'd probably be

‘wandering- around  ‘with my ‘guitar:

slung: across my back, and with no
fixed abode. ‘In Australia the - folk
singers . we “have -now are probably
mostly the ‘older people who ‘used to

go shearing ‘and bullock driving and so -

forth. ‘A more accurate definition for
me might be singer of folk songs. But
_then, .if 1 ‘could sing opera, 1'd sing
that, too.
M.J.: Did you have any training?
MARIAN: No, | didn’t, much to my

it very difficult to sing. 1’'m told that if
trained, you could be
dying -of pneumonia-and you should
still get those notes.

M.J.: Where did you 'gét that version .

of “Country Girl"" for your album? 1

“never ‘knew .it ‘was a traditional song.|
knew' it oniy as “I'm just a Country‘
\Q\Z” from 1963. .

ARIAN: | :probably heard Peggy

And if you read

there'that you add to it & this is what

- so-catled folk singers do. For exampte,

there are ; twenty-six . versions - of

""Barbara Allen” in Kentucky alone .

(And that - broke me up along W|th

.. theice.)

‘MARIAN: And W;Ifred Thomas |
recorded about fifty peoplé
singing their own particular versions,
‘in ‘Ireland, and not  one of .them was
like another

- {We talked about my hero Ben Hall,

and ""The 'Streets of Forbes” another’

song ‘from “"Cameo’’. And what every

< happened ' to that film someone was

supposed to be making about him? My

. ~wife, never one to accept blindly the .

romantic concept, ‘had -asked a few
nights - before, *'But whose  gold did
Hall steal?”’ {'d had to say, for the sake
of ‘my illogical worship of Hall ‘the
Robin Hood, rather ' than Hall the
robbin’ hood,.”"Oh, the banks’ money;
definitely - the -banks’ -money.”" Then
*But where "did the gold

hero. He robbed from the miners.” {
had to object.  “No, once -they put
their gold into the bank-the money
value was still there, no matter how

much the bank lost in robberies.”” My
wife gavé me-a very funny look.-It said’
- yolumes -about shifty allegiances' and

flimsy ‘moral justifications.)
MARIAN: -t was preparing-an album
with - Tully ~backing ~me. 1 allowed

~myself to become very excited at the
* prospect = ‘a thing 1 don’t do very =

often. What /| didn't realise was that
Tully had changed ‘a great deal = the
influence .- -of - Meher Baba
responsible. This is ‘okay by me, but |
- felt ‘that somehow ‘it wasn't going to
‘work, . so | -dropped the idea, not
willingly ., . ..but -1 :didn’t ‘want -more
confusion 'with .my :name  or ‘anyone
else’s being put before a world market
for all -to hear. 1 still sing “"White
Horses”, written by -Colin Campbell,
one of the songs that was to have been
on the album: it'is‘a sensitive song that

pays homage to Meher Baba. Because .

of my love of the sea and how those
ten ‘million eyes’’ neéed desperately to
believe :in-someone’ or something,

v sing it ‘with "as _much ‘sincerity as 1

C f _believe -Colin ‘wrote’ it.
regret. Every time 1 have acold, | find =

Incidentally,
"Cameo’’ -was vocally cut in six
straight hours.

~M.Jd.: {1 find that hard to believe,
because 1 think ““Cameo” isa beautlful
album, really.

{But | do believe it." | know, 1 know,
I know what. happens { know of so

many others ‘too, -Recording studio

casualties. Studies cost fots of money.
~Time costs money. Money's the name

of the game, folks' Hurry along there, ‘

please!) .

- MARIAN: If and when | make

'another album in this country, 1'm "~

going to start planning it until I"know
it's .ready and that the musicians are
ready, and everyone else, too. This is

so ‘that every song has the right 7/
right

instruments, overtones,  the
everything. And | also have to learn a
iot about studio work before {'m going
"to feel happy ‘about making another
recording.. . When - you publish
something, obviously the first thing
you " should " be aware" of

. criticism .

M.J.: Not all of it is vahd of course,
but you have to draw from it.~

MARIAN: Yes. But, 1 don’t think |

was ready to make an LP then. | had
promised that'l would, and with an
option on another LP, Wh|ch is stlll to
pick up . '

M.J.: lt surprlses

there .v. . - :
MARIAN: Some 'very __good
musicians. But to ‘me there was so

much that could have been fifted out
of there .., but t'li'know better next
time. .

{Marian' had ‘with her on "Cameo
Doug Ashdown and John Jackson on
guitars,
Ashdown ‘and Jackson work together
beautifully, as you will know if you've

ever seen’ them at PACT Folk nights .

“and  concerts.
Jimmy  Stewart wrote
Annie's ~ Magic - -Lantern” "Show'’
especially for .her, ‘and with Laurie
Lewis,~ Johri " Jackson, “and- Marian
herself, . ‘arranged - the ~traditional

Doug" Ashdown - and
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being -,

. product”,-

is the

:.We've had ‘‘Hare Khrishna'

‘me " that’ you.
~‘weren't too happy with your ""Cameo”’
LP. You had some beaut ‘musicians

© music.

and 'the bassist, Ed Gaston..

"Antique

" kind of thing, so I started doing that,

numbers of the album, such as “'Lady
of Carlisle’””, "*Streets of Forbes’’, and
"'Convict Ma|d" Perhaps -one ‘of the
reasons for her doubts is that Laurie
Lewis, a thoroughly professional music
man, had not worked with or for her
before. Perhaps Marian’s - meticulous
approach suffered in the studio where
often the ‘pace -is ‘frenetic. Perhaps).

" M.Jd.: It seems to me that there isn't

as'much violence or-aggression in songs

today ‘as there was up to The Stones’.

“Street Fighting Man’': Dylan wrote a-
{ot of fairly aggressive songs that were

decidedly - anti-women,  round ~his

middle era. Do you have any feellng

about this?

MARIAN: | think violence qs 'bemg
written-about in a different form. The
middie verse of a song 1've: been
thrashing over today, '‘Suzanne”, by
Leonard Cohen — he's talking about
Jesus and the way' he was put down by -

- humanity. Then there’s "'Jesus Christ, -

Superstar” .. .those  two ‘songs are
specifically :about refigion; but 1 think
the  writers ‘think -now :that they are

-, going ‘to-reach a wider audience than

straight protest songs will, by using a
soft sell. To . sell
. ‘anti-violence. - There's
another point too  — ‘the generation
gap. The song by Cat Stevens “'Father
and Son” ~ that’s not a violent song,
but it could have been. It's just that
the songs are gentler now. ,

- The -violent songs -though, are stlll
around, for those who have ears to
hear ‘them and know where they’ve
being sung. There are -lots .of kids
down at PACT - every Friday ‘and
Saturday night, who wtite their own
songs. And there are still hard edged
songs, -but more and more | think it’s a
softer approach coming in. L
coming

from - the Beatles, - and “now James

‘Taylor and Cat Stevens, gently setting

down -reality as they know it.”And
then -on ‘the other hand .the good old
rock is coming back. At the Festival at
Fairlight,  {'m .not sure if it was
Whistter’s Mother or Pirana — one of

~ those two groups — started playingald -

Presley and Billy Haley numbers.. And

~that was the first time all day 1'd seen

any kids get up and move. But when
things like "'You ain’t Nothin’ But a
Hound Dog"’ rang out, off they went,

That's. what first kicked me off on .
|" started playing piano -in a’

rock’n’roll band. Down - in

_‘Melbourne.” And | thirk that’s where

1 sang my first song pubhcly, apart
from school ¢oncerts.

~M.J.: What was it?

MARTAN: 1 believe it ‘Was oné of
Fats Domino's, or Gene Vincent's or
Little Richard’s, or maybe it was a Bill
Haley — and from’ there it progressed
to the “Would you 'sing .at our
Saturday night Town :Hall -Dance?"’

E)

a ““'commercial



“ the -opposite ..sex - — “that. kind -of
faffair’,; - | -~ mean.’ -It's...an
anticipation, -+ .'a. thoughtful;
unselfish’,:.7all ‘the beautiful - things

1 :say - 1'd love to sing opera.

MARIAN
HENDERSON-
firelit lady

singing - standards. = Cole  Porter,
Gershwin: . Rodgers, - ‘Hart, . and
Hammerstein.” You' ‘see, 1" have very"

catholic tastes to6. And | mean it when
| {ove
sofrie of the classical songs so much,
but 1 -can’t sing them, just listen to
them, really. 1've got a strange sort of
ambition, and that is, one day to play
a ‘cello of a harp with a group .
‘chamber music orchestra.

- It's a beautiful feeling when you'rea -

musician, working with other people.
You ‘get a kind of love affair with
other musicians that you will -never
ever “éncounter just with members of

~-you can think of. You know precisely

what the ~next guy’s going - to ‘do:

~Rather than upstage him you join him.

M.J.:-1t's something that1've always

-envied musicians for — the rapport
theéy -share:"
orchestra, -there ‘may - well be fights, "

In a -band or<in’ .an

- but there-is often a very deep sharing

“Spanier, . Lu Watters, 'Fats- Waller,
Hum ph rey. Lyttelton, - Graeme:
“Bell ..) : S g ’
MARlAN: “Funny . ‘you - should
“mention | Graeme = Bell ... around

““that is evident to those outside, too.

{1 'sounded  off about all the great
trad groups | discovered when' | was

~following bands- around Perth from:
“‘dance to dange, as a teenager. | started

a record collection and bought Muggsy

about ten years ago | was singing with
asmall jazz group — two guitarists and

a bass player —and someone asked me.
“to ‘sing “on Graeme Bell's television

“show = "Just Jazz’ = and | was all set

*

“heard it before somewhere,

to .get up and do a sort of ""Stormy -
Weather” -song. But about the same.
" time 1'd met some people who' played

acoustic ‘guitars and banjos' and ‘sang
folk songs. So when | mentioned that
I'd ‘learned to play a few chords and
things, Graeme Bell suggested that | ‘do

~a song 1'd. heard Odetta smg
*negro work song . :

{Onthe ”Cameo” LP there sa song
called ""Bald Mountain”-and if you've
it was
probably on an early Odetta album or
on telly, or somewhere vague in your

_memory like that. With due respect to

*.Odetta” and

respect . to- Marian’s
reservations  about her -own LP, you
must listento'Marian’s version, backed

'so- beautifully by John Jackson and

‘Doug Ashdown and company. Not

fong -ago | saw . Marian ‘sing at the

Clutha Campaign Benefit Concert out .
. at the University of New South Wales. -
_Marian,

Ronne. ' ‘Arnold, Barry
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. hadn’t heard in years,
played” an old ‘Belafonte .album I've

MARIAN:

- television,
Restless . Years”

Humphries, Bernard  King,

calibre gave ' their services for the
concert free for the cause of fighting

- coal -dust and ugliness. Out onto the
,stage floateda tall, statuesque. figure

clad in .a -full-length - dress, yellow
think was the:basic colour, ‘and she
lifted a guitar and sang. She sang softly
at first, in the familiar husk, and then

broadened into a full-throated delivery
inducing -

of "Bald Headed Woman",
the audience to -clap on:the beat.

. That's on" the OFF beat, not on the
ON. Well they caught on that night,

somehow. Some of them. Australian
audiences and their ludicrous lack of

~feeling for when to put their hands
- together . .-

.but the" thing ~was that
Marian had ‘the audience of 1200-odd
singing their fungs out on asong that |
since 1 ‘last

got, of work songs. 1t's a fun song as it
turns out .. .and there was. the final
rouser, “Amen" ) :

folk boom.: started.
folk song | was conscious of hearing
was - Burl {ves doing 'Click:.Go" the

Shears”’. (And | think M.H. was then
. the only female folk sirger in Sydney.)
--There were a couple other girls who

sang and played guitars but'| was the
only “one . with any . professional
experience, and the chance to perform
in;public.

And then Ray Price hopped onto the
folk bandwagon and said ’"How about

making some records?”."So we did."

They were put out through PIX, on
45s. - That brought -about :tours,
radio, ..and ' later “The

Upshaw. From that show came -the

" record, written ‘and mostly produced

by Peter O'Shaughnessy who  played
the lead in the television version. That

‘record -was’: accompanied . by “a very
‘beautiful book. Have you seenit?

“widely
history, and it's very good. .

. M.J.: What other records ‘have you
‘made?”

~'songs :than |

‘ B Barrie
~Ingham, and many other people of top

- kind of person.

~the Blue ‘Mountains,
ddentity,” & but |
' day.

. And around then the -
1 think the: first:

. produced by Jimmy .

M.J.: 1 can’t remember.

‘MARIAN: I1's the sort of thmg they
give away ‘as ‘Dux of the School prizes,
youknow? But apart from that it was
acclaimed . early  Australian -

MARIAN: The others have been w1th
other - people.”. ""Folk =~ Songs  on
Campus’’, and one that followed “The
Restless .years'’, -called *''Old ‘Botany-
Bay’'.:| think I've‘learned more about
Australian history from- singing folk
ever did - from- school
books: So‘it's'rather beaut that they’'re.
introducing -Australian folk songs into
the - curricula ‘now. People fike: Alex
Hood are taking the songs around to:

the -schools through .the Arts Council *

and the Education Départment.
M.J.: “Is there anything -else you'd

"~ like to be doing apart from singing and

playing music? .

MARIAN: 1 -have a- way wnth my
hands -anda way withchildren. 1'd
fove to work with-children.” I'm not
trained as a teacher, but | can make -
most things’ — junk sculpture; clay, "
metal sculpture, and .. .4'm a people
I'd- hke to-live where
it's fiot  polluted, -where “it’s “quiet,.
where | could potter in the garden aéé/
keep-animals, but. I'd "have to be do|ng
somethmg withpeople.-

1-don’t try to put myself on show
when" I'm not singing. But 1 can still
attempt to ‘get away from -t all-into”
walk -into the .
butcher shop at Wentworth Falls and

have the lady behind the counter ask

me for my autograph. | like to be an
dike - to . “be
inconspictuous. When 1'm not singing
like to feel that 1 can relax and dress
according to what I'm doing. with my
But ;1 -would never sing in old
gear. An audience deserves to have you -

" “dress for-them. The |&ast you'can do is

behave professnonally when you 're on

the stage. :

M you were makmg another
album -soon, what ideas would you
- startwith? T
. MARIAN: If»you can nlmagme “a
world ... ETR SRR

{She picked up -a pencil and drew a

“near-perfect circle on some paper.)

1 with windows all over it ..
“(She drew-in little windows) = = -«
+and each ‘window representing a

ygroup of people,.a country, with their,

different cultures, folklore and beliefs

“old ‘and new, then that's the kind of

feeling-1'd like to get onto a record.-

..You'd bring in all the elements in that -

-concept.::l.ove, hate; anger, fear and
solitude :i . In ~a concept - like -that,
you’'d have-to go deep. I'd like to see
the Australian public getting.out and
supportmg |oca| artists who are jUSt as

(Contmued on page 1 78)

ELECTRONICS TODAY DECEMBER 1971



HI-FI NEWS From
ARROW ELECTRONICS

Call” in_for a ' demonstration of quality
Hi-Fi equipment such as Wharfedale, Leak, .
.Thornes, "AWA Sansuii, - Sony, - Dakorder ‘
Dual Garrard etc o , AERE )

 COMPLETE SYSTEMS

CAs ibdvé, ‘Sony Tape . Deck TC- 366, Leak
- amplifier Stereo 70, Tannoy 15" Ioudspeaker
folded horn mcluded

Opposne 2U\N between KING & MAR
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- HOMEKEEPER TTiTI

54 60 70 85 110 160

FIRE ALARM e o
' | INTERCOM = -

WATER ALARM

. EXTERNALALARM -

RAblo DOORCHIME ';‘:‘DboﬁPHdNr‘E’—‘iNTERCOM
 BURGLAR — FIRE — POOL — BATH
ALARMS ‘

COMBlNED IN ONE COMPREHENSIVE SYSTEM

' BURGLARALARM - DOORALARM -

Avallable from : .

OLIMS TRADlNG 00 & DISTRIBUTORS

- SHAIWRP NEWSOUTHWALES:550-1011 ~ SOUTH AUSTRALIA: 514025
_ VICTORIA: 420236 - WESTERNAUSTRALIA 234683
e QUEENSLAND: 51 5543 _ TASMANIA: 346711 .
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S e P : maam 1 REVIEWERS: Btian Chapman
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TRANSISTOR 'EQUIVALENTS =~ European, ‘American, Japanese.-
Published by de Muiderking, N.V. Holland. 166 pages, plastic cover,
_pocket sized. Price $3.00 plus 30 cents postage, Technical Books
and Magazines Pty. Ltd., 289 Swanston St., Melbourne, Vic., or
Modern Books and Plans, 21 Bathurst St., Sydney, 2000. B

_ Unlike valves, ‘it is virtually impossible to speak ‘of transistor types
that ate equivalent to one another, or that are direct replacements in
every type of circuit.

“Any list of ‘transistor equwalents ‘must therefore have  technical

- limitations. This fact is completely acknowledged by de Muiderkring

N.V., the Dutch publishers of ‘Transistor Equivalents’ a pocket
s1zed plashc>covered listing " of over 5000 dlfferem types of

i‘transistor.
But despite its limitations this is a most valuable little book. Each
entry shows the type of transistor (germanium or silicon, npn or
pnp), the courtry of origin, up to three European ‘equivalents’, one
S e Jor two American ‘equivalents’ and where relevent a Japanese

( - S : *‘equivalent’.

ﬁ%};%NRF%EE‘?f?L&:g DYlgrll(c;,ml"l;\?,,l.B'g;nsziklggsgr plzlglzlSh::g:z . .As the forward points out, the equlvalents listed may have minor
. Available (in December) from Modern Books and Plans, Sydney. mechanical .or electrical differences, and it is advisable to check all

o S . : itical parameters against the manuf: tresdta——CR
o solve the problems that face us in the world today we need to critical parameters agal ma u’ ac u ' ‘a
e Ke vast changes in human behaviour, and to do this we need'a
T?thnology of behaviour. .
"This is the opinion  of Burrhus Fredenc Skmner, Professor of ‘ S e o .
. Psychol at'-H d Uni st,whostatesh iews in his new LA i L T SO oo
' book Beyond Froedom and DIgmty. vt RELIABLE ELECTRONIC ASSEMBLY PRODUCTION by C. E. -
: - L1 L1
Considered -the most influential of living Amencan psychologlsts “Jowett. First published 1970 by TAB books. 185 pages, 8% x 5%
_SKinner*is 'a leader in -‘behaviouralistic’ psychology. The Skinner ~hard covers. Australian price $16.20, available from Modern Books

_method of controlling behaviour is known as operant conditioning; . - & Plans and other booksellers,

‘contingencies” of reinforcement’ are set up, ‘being circumstances " The revolution ‘in ‘electronics spanning the past twenty years of
- under which a particular bit of desired behaviour is ‘reinforced’ more has seen a proliferation of new devices and techmques the
(rewarded) to make sure it will be repeated. (In a typical laboratory application of which: considerably changed the world in whlch we.
expenment a hungry rat is placed in a box equipped with 4 lever. live.
" While ‘moving around the box ‘the rat eventually touches thé lever Apart  from the ‘immediately apparent advantages Of reduced
and a pellet of food is automatically ejected into the box. Soon the .~ power consumption and miniaturisation, there is another advantage
- 1at learns to press the lever whenever he wants food). : .associated - with ' semiconductor componénts without which - the
"Skinner’s book will probably outrage people who feel that he is . - ever-increasing complexity - of modern equipment ‘would not" be
planning to treat society like a laboratory experiment, but Skinner’s © ~ .possible. This most important factor is reliability. To éxemplify this,
purpose in his work is not to Show that behaviour can be controlled " * Jet us coisider a piece of equipment using say, 1000 valves, and let
-.in this manner. He is saying that our behaviour actually does come ‘us :assume “that a valve had an average life of 2000 hours. Then
about through the rewards we have received for previous behaviour; - . neglecting the other components in the equipment we could expect
therefore it is time we thought about the situation and planned our  that after an initial fairly short trouble free period, it would be quite -
culture accordingly. . likely that we could have one valve failure every two hours, a totally
At present, human behaviour is commonly attributed to indwelling ‘unacceptable situation. Such-a piece of equipment could not be
states of mind, agents and feelings. Skinner rejects these traditional expected to operate for more than 1000 hours wltheut equiring 4
‘explanations of behaviour in favour of explanations to be soughtin = " major overhaul.
an individual’s genetic endowment and personal history., = o Thus the introduction of ‘semi-conductors,” with their almost
Scientific analysis of behaviour, says Skinner, shows that we'reactin = - gnlimited life, has allowed ‘the complexity of equipment to be -
- ‘a-given way because similar actions in our past have had particular . - increased ' enormously - whilst still mamtalnmg practical MTBFs
‘consequefice — we' are not free to’ choose a path in life — our (mean time between failiires).
behaviour ‘is a- result of genetic endowment ‘and environmental - However as equlpment complexuy is .further 1ncreaged other o
influence. But our present society assumesa petson is free to choose - reliability factors become of significance. The reliability of resistors
tight from wrong and condemns a person who ‘chooses the wrong " and capacitors and soldered joints, etc., now: becomes a limiting
path. Skinner says we should accept the fact that we are controlled - : factor . and this has. been perhaps .the major - factor - in the
by our environment; stop trying to persuade people to be better but -~ jntroduction of integrated circuits. In integrated circuits the design
concentrate on the de51gn of better env1ronments better people will ©"philosophy is.generally to produce'a system with as few resistors
then follow. " and capacitors as possible and to eliminate soldered ‘joirts. The
But, SKinner says, ‘We must plan our culture carefully f0r behaviour _“integrated circuits still have to be interfaced with other components,
is shaped and maintained by its consequences. We must consider the = . printed circuit boards, ‘etc., and the complex:ty and methods of
“‘behaviour ‘we want in our soc:ety and 1earn how to obtaln thls .+ <-interfacing are still limiting factors.
behaviour. .~ .- ' Methods must be employed which improve the rehabxhty of
- The use of science in demgnmg a cilture is commonly opposed. .. printed circuit boards and connections to acceptable levels and the
People fear they will be controlled, that there will be uniformity or - “development of such methods has become a science, Materials used,
regimentation But if we are designing a culture then it is up to us to . plating and soldering “techniques, -protective ~coatings, potting
design it well so that we have the interchange between control and c.compounds and assembly - methods must be carefully and
countet-control which is essential to the evolution of a culture. . +thoroughly studied to obtain a reliable product.:
A scientific view of man offers exciting possibilities, says Skinner, - Design engineers are now becoming aware that it is not sufficient’
we have not yet seen what man can make of man. — J.V. - to know merely how to create a spemﬁc electromc device in terms’
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* JOIN THE TAPE

REVOLUTION
m( SD”IS IIERE'

(*SUPER DYNAMIC)

Professlonal quallty recordlng tape praised the world over.
Tape recorders are . . . “‘dramatically improved*’
S SAYS Consumer Guide, U.S.A, L
”SIgnlfncantly different performance from-other tapes that
: we have tested’’ says Electronics Today, Sydney.

" THE TDK STORY In 1932, TOK’s founders invented a new class of

“.it can produce professional, studio quality results 20—30,000 HZ2. -

“Ueft) brdinery fagnetic particles; magni-"

materials, ferrites, that becanie the basis of the entire magnetic record-

“ing Industry. Today TDK is an iInternational Company with more

than 5,000 employees in Japan, U.S.A., West Germany .and Taiwan,

m'aintaining TDK'’s leade'rship in audio video and computor grade tapes.

('SD' SUPER DYNAMIC CASSETTE TAPE The tape that turhed

the Cassette into'a High Fidelity Medium. :
Gamma -Ferric ‘Oxide, ‘an ‘exclusive  TDK high resolution,  high

: reffluency magnetic fOrmulatlon, .has made it possible to achieve

fidelity “in the cassette medium that could prevnously be obtained
only with reel to reel decks.
The surface of SD tapes is aimost mirror smooth "which combined
with special binders'and lubricants has all but elllmlnated head wear,
The tape offers the following features:

Frequency response from 20—30,000 HZ @ increased output level
eMinimum distortion @ Expanded dynamic range ® Lowest noise,
best signal-to-noise . ratio @ High rellabllity jam proof cassette

- {construction @ Polyester Base.

*SD’ SUPER DYNAMIC REEL . TAPE Engineered for thé»next

.generation -of tape recorders,; TDK Super Dynamic tape on open
reels is capable of dramatically improving the performance of old
recorders of modest quality. With reasonably good home equipment,

TOK CASSETTE

SD : Hf-ﬁl

c-80

Size available:

7 1200’ & 1800’
210" NAB 3600’
C60,.C90, C120,
“C180. - .

fied (right). SD—tape microfine particles
of -Gamma Ferric Oxide excluslve to
TDK also magnified. . e

: OTHER TDK TAPES AVAILABLE

DiIGI—Pack Computor Cassettes ® Endless tape cassettes (3 mins,
6 mins, 30 sec..and 90 sec.) ® Video and Computor tapes @ Bulk
packs. Al tapes are Polyester based.

‘SOLE AUSTRALIAN AGENTS
‘CONVOY IMPORTS, 1 Maclean St WooHoornOoloo, Sydney, 2011
Phbne 357-2444;

Please send me further mformatnon on ”TDK-—SD"
Super Dynamic tape.

'N,ame.‘....y............J'.; ..... AR '

........ ,.,....;,a...‘.'..;Postcode. v

l ..... At T N T '
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of the circuit requirements alone. He must also be familiar with the
properties of materials and reliability factors. Today the engineer is
presented with a vast selection of materials, chemical and physical -
processes to - choose from, for the fabrications of ~electronic

- equlpment and knowledge of the advantages and disadvantages of

various methods is essential.

" “The present book is intended to convey an up -to-date knowledge
of reasons 'for use,. advantages -and disadvantages of current'-
techniques, materials and chentical compounds. It fills a' vital need,

. presenting in one volume all the necessary ancillary information that

has ‘hitherto been largely a matter of trial and mostly error. .1
personally have been conscious of a lack of knowledge in these areas
and * welconie . this  book as a valued addition to' ‘my standard

‘references. <

Although the material is pnmarlly almed at production englneermg
in electronics manufacturing corpanies, it would be of advantage to

" .anyone engaged in building -electronic equipment whether he be

electronic engineer or home experimenter.

It is a'pity that the book is relatlvely expenswe thlS will perhaps
restrict its sale somewhat.: :

Subject matter is divided into a glossary of terms, mtroduct1on

- and the following sections:

Section 1: Insulation - Encapsulatlon and Sealants. ;

Section 2: Soldering — Cléaning and Plating — Multilayer- Cll’Clllt
Boards — Integrated Circuits ~ Plated Through Hole Connectlons -
Resistance Welded Joints. .

Section .3:. Assembly ~ Cleanmg - Repamng ~-Terminations

Protectlve Codtings — High Voltage Systems — Inspection.

The treatment is thorough, a good index is provided, and the book
is a worthwhile acquisition to any electronic desigh or production
engineer: Home builders would certainly find the book of value but
. may be deterred by the price. — B.C. :

g

i

s
[OMORROW

The World of Tomorrow, Kennetlr K. Goldstem, published by -
Collins, 'London. Price $3.95. 128 pages, hard cover. Available from

Modern Books and Plans, Sydney and all good booksellers.

Starting ‘from the latest developments in ‘today’s technology -this
book attempts to forecast the way m wh1ch mankind will live in a -

,century from now.

The author describes the way 'in’ Wthh laser beams may well -
revolutionise ‘telecommunications; how  complete manufacturlng

enterprises will be under computer control, the manner in which

underwater colonies will be developed. How ‘bio-engineering will

solve many of today’s most serious medical problems

Apart from its forecasts of the ways in which science will be used in

- the years to come, .the book describes the latest state of knowledge

in very many areas of science and technology.

‘The book appears to be aimed at the 11 to 16 yearsold — but there

is’ much .to interest readers outside this age group. My 10-years-old”
daughter 'says: “It’s a book which many children who are curious
about the future would like to read sometime. It gives a very good
idea -of the future days to come. There are some difficult chapters

-which most ‘children under 12 ‘may not understand especially one

”s

called ‘the plugged in society :

This book ‘wduld make an excellent Chrlstmas present ‘for the
scientifically-minded child — no doubt many children would have to
wait for their parents to finish reading it first — for some of it is as

- fascinating as the better types of science fiction. < J.V.'
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CUSTOM ELECTUNICS
304 NEW SOUTH HEAD ROAD,

J .- DOUBLE BAY, 2028,
' PHONE 36 2560 — A.H.: 37 8158

MIGRO-ADS
ELECTRONICS TODAY MICRO ADS RATE IS ONLY $7.50 PER
~ SINGLE COLUMN INCH OR 76¢ PER LINE. TO PLACE YOUR

MICRO AD, MERELY FILL IN THE FORM BELOW AND
SEND TO ELECTRONICS TODAY, MICRO ADS,

o you haven't
heard this range -
of speaker systems -
you're missing
“NATURAL SOUND”

0000

f“\(VERTERS TRANS
“240V, B0 Hz, 120 W $55.00
“Radio

~ 21-23BATHURST STREET, SYDNEY, 2000. w20t 1o & VALUE ';M;g,";gv;""

SALE BC107/9 — 45¢ ea. BC108, CRYSTALS... for CB 27, 240 E&%ﬁ%ﬁ,{}?&

2N3646 — 35¢ ea. 2N3053,— and 26, 785 MHz, %in. pin, AWA ST45 OR

$1.25. 2N3704/3703  miniature, $6 pr. Post Free, MRS FLAC 510 WTH MAGNETI

| unmgrl_lfledé'tested, guaPr.,O— 20c . Shalley, 127 York = Street, - "M'ﬁ'w‘é&”m” 12" 3wy $396.

-~ ea ectronics Box . Sydney S

17, Walkerville, S.A. 5081 : o ;OAN(EL%AgEOODE()AVI\,./ET—S3

CATALOGUE of ' electronic BSR WITH MAGNETIC 2 x
REPAIRS to  receivers, . :
. components. Send 9" x 4" ] 8,'“31,””_5258

transmttters
‘testing:.
conv.,,:

construction
TV alignment, - Xal

146a Cotham Road Kew, VIC
‘-803777 -

Jplus - S.T..  Paris
‘” Electronics, 7a Burton Street,
- Darlinghurst. 31 3273.

"IT MAY sound professmnal but
For-.

'II

does it look professiona !
guality  machine ' engraved

control - panels to 'your specs.

-contact, - -Commercial &

Industrial Engraving, 9 Napier

~St.; - Westmead, 2145 Phone
.6358537

CHATTERBOX Recording Club

Full - details. 'S.A.E. P.O. Box -

specialised - electronics -
equip. - Eccleston - Electronics,:

12V' to

-~ watts per channel.
condition —$125, Post Box
N.SW. or .

S.A.E: MICRONICS, P.O. Box
175A, Randwick, N.S.W. "2031

LINEAR AMPLIFIER MODULE
. SYSTEMS — 2/30MHz from $2
_ per Watt: min. R.F., P.E.P, 12
~and- 24 V. Also bkHz-2MHz, -

200kHz-10MHz, 30-90, 90-125,
120-160MHz, . R.F.. Band to
Tkw. Balanced Modulators etc.
For all your
requirements:- Newman, 27

‘Berry St., Regents Park, N.S. W.

2143
BARGAIN ~Leak Stereo 20
amplifier - and pre-amplifier. -

This unit produces a genuine 25
Excellent

130, Paddington,
telephone’ 3719460 evenmgs
after 7 p.m.

“IlI.TIMATE" 15”7 6 element § way 50W RMS

Make your choice on our comparitor of brands
like PIONEER, DOKORDER, AWA, - AKG, ELAC,
DUAL, LEAK, - PHILIPS. "Also Package Deal
Spec:als

“wideband :

“ VOLUME BINDERS

Following numerous requests from
readers, we -are arranging to supply
volume “binders for ELECTRONICS
TODAY. - Details of price and
availability will be:announced shortly,

G ELECTRX

PARTS AND EQUIPMENT
OPEN 8.30 AM TO 530 PM

MONDAY TO FRIDAY —

‘ 1]‘8, Wellington. 2820,

8.00 AM 7O 12 PM
SATURDAY & SUNDAY

25A BURWOOD ROAD
BURWOOD, 2134 N.S.W.
PHONE: 747-2931

- FULL RANGE OF: ; ‘
- Capacitors — Resistors — Potentiometers -
= Semiconductors -— Tuning Condensers
— “Transformers — Speakers — Valves —

Switches (Rotary, ‘Slider, Toggle, etc) — -

l Electronics Toda’y Micro Ads

| . PIeasePrlntCIeavlv- Address. .. ..., ‘..'.'............';."

Electronics Today, 21 23 Bathismsi | st., Sydney Staté................PostCode..., '
2000 » : NE

I Bezels — Batteries — Stylii - .— Tape".

] (BASF) — Cassettes — Flex — Solder-
“ing {rons — Relays — Plugs — Sockets

| — Terminals — Ta% Strips — Tagboard — :

> Matrix -Board = Copper -Clad Board —

I ‘Etching Material — Rectifiers - Cases —

|

1

1

-

Chassis — T.V. Aerials — Cable — Fuses
— Jacks and Jack Plugs and "Kitsets.

COMPLETE MAIL ORDER SERVICE
- All goods available at competitive

1 prices. Please write or ring for a
1 quote . . . :

TTTTTTTE

ELECTRONICS TODAY — DECEMBER 1971 =~ o~ ‘ R R



{Continued from page 112}

good as if not better than, ‘the
overseas artists we import . . . it's good

|
: , that Australians see them, of course, . -
; ; but when will Australians start heading -
: : “the - bill . more often, .instead - of
. ~ “supporting it? : '
; o M.J.: “What songs have you wntten o

yourself?

MARIAN: Only one thmg | sung in
publlc “Of ‘Moon - and -Mice”; it's
about the very first ‘visual ‘image |
-remember, “then -various events that :

. ¢hanged. my life in large large heaps,
then finally something 1'd Iuke to do -
when 1'm an old lady: 8

M.J.: What female vocallst do you‘
~like most of all? - . .

MARIAN: Laura Nyro is one of my
favourite “singers and writers. Aretha =
Franklin = | - love...and Wendy
- 'Saddington. :

(Now :if 1 were Wendy ‘Saddington,

I'd .consider’ that a: compliment.
wondered if Wendy's ever listened to
“Marian’s singing. There's an enormous
difference  between * their two styles -
and the kinds of repettoire they have,
‘but both are Australian, and both are
firelit — inside and out;) :

Perhaps we should bhelieve umplumt
‘in reincarnation. How else does a be
know ‘that the' outside world is™ 8~
‘bitch? Why else would a baby delay §
sthe proceedings? Induced births. Then
out into-it,-and wham! Birth trauma.|
can -understand ‘how that child feels.
“Coming out of that warm room, with
fresh, hot, black “coffee in-'my belly -
and knowing that in'a moment Marian -
would open the front doot and outside
was . ;
Suddenly came the Grand Fmale for
the night. The house lit with flashes of
blue : - lightning- - accomipanied - by
ear-splitting noise. The big blow for .
freedom, thunder to induce the most'
difficult  birth. And with that | was
off, my SONY recorder banging at my -
knee as | stuggled to get the key inthe -
car ‘door, rain crashing straight down
in the same silver- yellow -under. the
streetlamp :

- Only insanity - — mad dogs falIlng
from the sky, not to speak of cats; and

maybe an Englishman in retréat from

the ‘midday sun — would ‘bring me, a
sunnyside-up - from" Perth; with a .
passion  for ‘pretty ladies of -warmth
and talent, :a husk in the voice, and a

strong " feeling for people. .. hell} It

‘wasn't an interview at all! Talkingto

Marian . Henderson ‘had been the best :

possible way to forget the bitch called

rain. o

APPROVED KIT AND PARTS
SUPPLIERS

o CEII ) BREE,

- THE COMPANIES -LISTED ON THIS 'PAGE STOCK KITS AND/OR ™

~PARTS FOR "ELECTRONICS TODAY" PROJECTS. THEY DO
"THEIR BEST TO HAVE ALL PARTS AVAILABLE AS SOON AS
POSSIBLE AFTER PUBLICATION.

~ 'HOWEVER T MUST BE APPRECIATED THAT DUE TO THE
VAGARIES IN SUPPLY AND DEMAND THERE MAY BE
- OCCASIONS WHEN A PARTICULAR PART OR KIT CANNOT BE :
~"SUPPLIED DIRECTLY FROM STOCK. e

]‘WE WILL EXTEND THIS SERVICE TO COVER ALL STATES AND
NEW ZEALAND AS SOON AS. POSSlBLE

DICK SMITH: 10 ‘Atchisori ‘Street,

NEW SOUTH WALES St. Leonards, Telephone 43-1414, .

" A.C.E. RADIO: 136 Victoria Road,
¢ ~Marrickville, ‘Telephone 51-7008.
" EDGE ELECTRIX: 25a Burwood
Road, Burwood . Telephone
©747- 2931 :
INSTROL: 91a York Street Sydney
Telephone 294258,

KITSETS AUSTRALIA: Suute 2,21
Oakes = -Avenue, QOee - -Why,
Telephone 982-5571.

NATIONAL RADIO SUPPLIES: 332
Parrarmatta Road, ~ Stanmore,

- VICTORIA .

E.D. & E.: 232 Flinders Lane,
Melbourne, - Victoria, - Telephone
63-3596. - : :

JH. MAGRATH & CO.: 208 Little
Lonsdale Street, Melbourne,

- Victoria, Telephoné 663-3731.

S.T.A. ELECTRONICS: 392 Centre
Road, Bent|e|gh Victoria,

Telephone 56-7398. .-

:PRE-PAK - ELECTRONICS: 718
Parramatta . Road, - Croydon,
Telephone 797-6144.

'RADIO DESPATCH SERVICE: 869 -
George -Street,. Sydney, Telephone‘

211 0191

‘ Telephone 23 2222,

Telephone 97-483

. SOUTH AUSTRALIA .
GERARD & GOODMAN: 192-198
- Rundle . . Street, .Adelaide,




The' . Continental
{above) - shown “‘in
the .. latest - ‘decor

Trim. :Also available
- in--Walnut, ‘Mayfair

orwalnut. -

range of omnrdrrectronal speakers =
H;superlatrve sound.- ‘

. PEERLESSOF DENMARK A superb 12”

£Iectrostat|c Momtor Now on demonstratlon at.

:Convoy Technocentre of Sound

‘W ere you hear and buy the worlds top equrpment -

] ldea/

ffNow' The Ecologrcal Speaker'

N o sound pollutlon from B. & W. 70%. The revolutronary

What the critics
say 'about

’ approaching the:

. -everyone . s
seeking — perfection”,

| writes Mr. John Gilbert * |

n --the -~ Gramophone,
London. S
4 was
astounded . ...a ~major

Speaker - design .. . the
new - models - -don’t

. White” .with - Black

version“feft .in-teak’

English
- Music - <critic .- John
Freestone

also “-available - in kit
form, and “cabinet can

designs . or - built in.

S;A Hear ‘the L. 100 Century speakers See the Aquarrus ‘

‘surrou nd yourself with

3 way in Teak or Walnut

only $22Q pr..astounding value..Cameo 2 way $100. pr. best value.
-*McINTOSH OF :U.S.A. “America’s ‘most famous, 210 ‘watts -RMS

_from $760.

' ‘Amplifier complete with Super Control Unit $2012 ‘Other models’

PIONEER Japan. Best value for money in Amphfrers Turntables,

' ";fSpeakers 15 months Guarantee. -

PHILIPS INTERNATIONAL HI- Fi, HOLLAND. Europe s top Hi-Fi

.Equipment manufactured to din standards, A full range of this .

Hi »equnpment on demonstration,

VTEAC ‘CENTRE- FOR AUSTRALIA A complete range of new
TEAC ‘sémi-professional -equipment “on demonstfation, -fabulous
AS100 Amplifier, reminiscent of valves. - The Model 1230 Deck and

i -the “fully - professional 7010~ and :3300. Also professional ~quality -

- . TEAC Hi-Fi Cassette Deck from $183 The superb model A350 with

Dolby and bias switch only $318.. :
s TECHNOCENTRE SERVICE DIVISION

: "We set up your taperecorder or deck for the correct bras 10 give you
_Optrmum from -the tape you usé. -1t will be like'a new machine when

equrpment .

. 3572444 (past Astor Motel).

i set. up" for " TDK- SD Tape AII reparrs and servrce for Hi-Fi

FREE CUSTOMER PARKING

;;;;?Conv oy Technocentre’w’

i Now at corner of Plunkett & Maclean Sts Woolloomooloo Sydney,

‘;‘EL«éc':‘T‘RON'l‘c’S 'rooAv'+ DECEMBER 1971 .

Sreally
breakthrough In -

sound like loudspeakers
1 at all. They sound like
_the _real -thing,” says
- distinguished

The B. & W. 70sare>

be - ‘made -to special .

“SPECIAL"
AYHOI ..... e $ 0.31ea. "
BRSSO 517"
1104 L viiian siindai Jon v atan . 5470
1110..... e iieiiie. 103"
1112 25 i v G v odaiaie s 57"
R T - T SRR e 45 "
1116 . Lvuvn v v uials A L 45"
TN7 .. 000 s A 45"
R O ORI . 83"
TI2T oo s e via i e e 63"
8110 . v iv i vwawion, ~ 285"
8111 ... T e e e e 255"
SET00T . ovvues s vgsnaeinis 31"
1002, . v viai s i annii 52"
1010, ivvn i vnei e s aivaan s 577"
4001 .o iw s i e e e e 44"
4002........ e ; 517
4010 . .00 e s St i, 58"
ST00T L e e 2,76
2N3053 ... ... cciiwin i die e 153"
3055 ...\ aaanes . 126"
3568 .. ... i e e v Sl 83"
569 ... e e e 67"
3638 ...t eieei i 56"
3638A ...t et ST
B6A0 ., L e e 93"
3641 ...l s T e e .57::
Technocentre  experts - ggzg ........................ ;Z i
advise on technical 3644.-....-..........-..-o.:‘ .77"
reqUIrements 3645 . ... i . 96 "
3646 ....%. s Ve e e . 697"
3693 .. e W ‘ 31
EMA0A . .. 0. neriiiananannns 22"
2N2101, ... i A 2.78 "
2N2B47 ... o cici vl Gt 315"
2N2926 ... ... e el e 225"
2N3716 .. i ania davwiai e Ve o 75307
2N3790 .. .. .n i i vi.s 11257
2SD150 .. .. . b e e J 1.50"
2SF28 ... o e e L. 5.60"
BD139 .. ...iweilow: ER A R 367"
© BD140 ....... e iiiiiiiiie... 3907
CUFLVI00 oo vsivaeeiiieas e eee 03307
"MPF104 (Fet) ... v uinmn i inisnes 1107
SC146 D -, ..vivon v v venseaie 03,707
C2NB054 ... e ... 180"
MPF 102 (Fet) » . ovsivnvisninnsss 1,00
FULT09 (1.C.) «visvinennnivnsisns S 18"
JFuL723 (1€ . .v. i niaie . . BOBT
'.FuL739(IC) ............ ,5.10"
sl
PLEASE ENQUIRE FOR ANY TYPES
'NOT LISTED , /
: SPECIAL QUOTES FOR 100 LOTS

IMPORTED COMPONENTS
PTY LTD

BOX 1683 P — MELBOURNE, 3001

IMPORTED COMPONENTS

PTY LTD
BOX 1683 P — MELBOURNE, 3001
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Only Phrhps use it! For these reasons.

' Superior quality Hi-Fi International stereo -
systems are specifically designed to exceed the
demanding specifications of the internationally -

recognised standard of High Fidelity Reproduction

_(DIN45500), together with Philips own high ,
standard of perfectlon born of vigorous research
.and development in electronics.

_ Philips have long led the field mternatlonally,
in electronic and technical developments and
thelr experts intend to Keep it that way. .

Philips design, develop and manufacture—and
-only fully qualified dealers handle Philips hi-fi .~
systems. So, when you see the Hi-Fi International
symbol on Ph|||ps stereo hi-fi systems, you’ll know

why Ph|||ps earned the nght to use it.

PHILIP

AVAILABLE ‘AT: N.&.W.-Allied Music Systéms, 210 ‘Clarence Street, SYDNEY. -

Autel Systems Pty. Lid., 20 Pittwater Road, -GLADESVILLE. .Convoy Intérna-

tional Pty. Ltd., Cnr. Plunkett & MacLean Streets,-WOOLLOOMOOLOO. Magnetic.

Sound industries, .387 George Street, SYDNEY; 20 Macquarie -Street, PARRA-
MATTA. Photo Hi-Fi, 367 Pitt Street, SYDNEY. Sheldons of Bondi, 157 Curlewis

- Street, BONDI,:W. Waters & Sons; Cnr. Crown & Station Streets, WOLLONGONG.. -
Vista Dist.’Pty. Ltd., .78 Roberts Street, WICKHAM :(NEWCASTLE). . Len Buckley’

Miusic Store, 120 Prince Street, GRAFTON, A.C.T.~J. B. Young 'Ltd., Giles Street,
S KINGSTON. SOUTH AUSTRALIA-Radio Renta!s Ltd., 77 Rundie Street, ADEL-

AIDE..Challenge Recording Co., 6 Gays Arcade, ADELAIDE QUEENSLAND-Myer"

‘Queern :Street: Store, Queen Street, BRISBANE, .and INDOOROOPILLY SHOP-

"PINGTOWN. . Packard Bell -Pty. Ltd., Queen Stree\ CITY, .and :302 :Wickham"

. Street, FORTITUDE VALLEY. Tel Air Sales Pty Lid., George Street, CITY and
3813920

"INDOOROOPILLY SHOPPINGTOWN. McKinney Radio & Eléctiical Pty. Ltd.; 561

‘. Malvern - Star: Stores Pty. Ltd.; East Street,- ROCKHAMPTON. Woolworths “Big

* HIBH FIDELITY

1.-RH493/498/497/499 Ranging from 15 litre'sp:
-anclosures. 20w R.M.S. with 8” woofer and 1” tweeter;
o 74 litre volume/40w R.M.S. fitted with 12” woofer,
4 x 5” mid range; 4 x 1” tweeter. All 8 ohm V.C. -":
-2, 'N4500 4 track 3 head stereo tape deck. Mixing,’
~ . “play, muitl-play and echo facllities.-Mono/stereo and
“paraliel playback. Before and off-tape monitoring. Sep
channel mike controls. Electronic tape position ‘selector.
7V2, 3%, 17% speeds.-High S/N ratlo, ngh stablllty :
tape transport.-Fast wind/rewind, .. -
8. GA308 Hi-Fl turntable unit with tubular tone a
precise, stylus force adjustment and hydraulic lift.
"2 speed, belt drive, slow running synchronous motor
‘Slde thrust compensation Floating suspension.:~
4. RH591 High powered ali siticon transistor stereo
...amplifier 2 x 20w R.M.S. cont..Frequency response -
=+ 0.5 db 20-20,000 Hz. S/N 90 db.T.H.D.0.15% (2 X
15 w). Rumble and two stage scratch filters. 2 position
" ‘contour. Allinput selector.
5. RH580 Solid Stute Stereo Ampllﬂer Music Power
2 x 15wy 2 x 10w R.M.S. Freq Resp 20-20,000 Hz -
'+1.5 db. S/N 80 db. Rumble and scratch filters. :
- Mono/ stereo switch.-Auto contour control. Separate
volume, balance, treble, bass, All-Input selector.:
~'8. RH691 Super sensitive tuner..AM/FM Stereo. Swltch
- ;able AFC. Switchable A:M. band-wldth 3 International :
;shoerave bands :

R

Ruthven Street, TOOWOOMBA.: ‘Mills Electrical Service ‘& TV Centre, Gondooh
Street, GLADSTONE, Keers Radio - Service; ‘Adelaide Street,"MARYBOROUGH -

W,' 344 . Flinders =~ Street; TOWNSV|LLE Chandlers Pty 1id., . Lake - Street, -}

" CAIRNS. WESTERN AUSTRALIA-AIbSt's TV & Hi-Fi Centre Pty Ltd 282 Hay"'z,"
‘Street, EAST PERTH. A.-D. Urquhart Pty Ltd:, 65 Market Street, FREMANTLE
“Vox Adeon Nicholsons Pty. .Ltd., 683 Hay' Street PERTH; Musgroves Limited,. "
223 Murray ‘Street, PERTH; 280 York Street, ALBANY; ‘Marine Terrace, GERALD- N
“TON;
VICTORIA-Philips Industrles Limited, ..Philips- Housew 252:062 " Start: ‘Stréet,

193 ‘Hannan' Street, KALGOORLIE ‘1307 Victoria - Strest; 'BUNBURY.

STH. MELBOURNE TASMANIA—-thpslndustnes er\ted 2AP|erce st MOONAH



¥.'GA202 Professional studio quality
turntable ‘with .unique electronic brain,. -
Electronic speed tacho controlled turntable

drive: Photo-electric OFF switch. Complete
floating suspension. Very low wow,

rumble. Hydraulic arm lift. Fully
compensated side-thrust for all

arm positions. .- S

38 1392R




YOUNG BUT KEEN

1 ‘am"* thirteen and

starting. Do you bring out a book for
beginners? — R.J.H., Doveton, Vic:

 No, but we are currently designing a_
“for-

‘course
“This ‘will

thorou"ghly practical
beginners . — -‘of - all ages.

commence shortly in ELECTRONICS ‘

TODAY

OBTAINING BACK COPIES

.1 ‘enjoy ‘reading your new magazine
and have so far purchased the July and"
‘August  issues. Could ‘youpiease “tell
me how to obtaln the April, May and"

June |ssues7 —S.H., Maylands W.A.

e All "back copies .can be- obtained

from our . subscription dept  at 18

‘Bathurst St., Sydney, 2000. The price .-
of 60 cents each rncludes postage and E

packmg

DMEGA

As a conservationist —-l was very‘
disturbed” to read - in your last issue:
that the OMEGA installation may be’
installed in‘a Tasmanian National Park. -
However your report. quoted ‘the ‘site -

as the Sinclair National Park,"surely

this should have read ‘St Clalr’7 - L G.’

Melbourne
o Our correspondent is correct

i EARNCE SLE

ELECTRONIC EQUIPMENT
AND COMPONENTS'

Recelvers transceivers - ‘ex- Army &
Citizens Band L transmitters, - test
-equipment, osculllscopes sig.
“generators, -multimeters, chassrs racks.,
panels, ..computer - parts. & .boards,

1 power ‘transformers
i'valves, transistors, potentlometers etc.,.
speakers ampllflers cables — hook/up
& coaxial 50 & 70 ohm ‘mdtticore up .
to 50 core: Panei meters AVO meters,
-valve testers-and ali types of electromc

components.

7,000 sci

“.of parking .come-and - mspect Open
‘Wanted t0-buy :receivers, tranceivers,
-electronic equipment & components. ;
Top prices paid. ; i

SPECIAL: THIS MONTH

10M/C 12 Volt operation price $39.50. "
50 .ohm-coaxlal cable Y2'* diam; new

rice  45¢
p vd (DISPOSAL

“HAM RADIO . BRANCH)

3121. PHONE: 42-8136.

.

'_1"2‘2 7l

v RO MORE THEORY
interested - in .
glectronics but find 'your book a little
‘hard to understand as | am :only just

up <to 16.6KV,f PRI
T with

failed - :
a0 Frankly, ‘there is’ very little to" be

- gained by fitting a CDI system toan .
~average production engine that is in"
~good  condition.  Starting’ may ‘be a
little easier in'very cold conditions: but..
- you - are unllkely to gam anythlng

No. 62 tranceivers Army type 1.6 tol,; cLEmore,

ftoof electromc gear plentyf
©10-5 p.m.-weekdays, 9.30-12 Saturday 9] -

] :104 : Highett  Street, ‘Richmond, Vlc i

" Your ‘Practical Guide To - seriesis
-excellent, but would it not be- possible .-
. to dntlude -more basic theory? —R H.

o Stolves, NSW.; ooy e

" #See below

JUST RIGHT

As an electronics technrcran ‘may I
“say ~how -much °| - appreciate :your s6 .. |
aptly named ‘Practical Guide to Triacs’
..“and ‘other ‘articles"inthis seties. The - .
“articles  tell ‘me just what | want to =
, less.  dn -
-particular :| appreciate”the way that" -
you slice -out all lrrelevant theory and

know, “no"more --and ho

mathematics. -

- What is the engmeermg background'f
~-of your staff? = PD. Bankstown, NSW. "
.@ All members of Electronics Today’s
editorial -and projects staff have a -
~background “in‘industrial electronics.

s : ouat PoweR suppry

1 publlshed on page 72 of our. Novem

“issue. ~
1 Diodes D3 and D4 have b‘een shown*
with ‘reversed - polarity. +The

“top of the filter capacltors = shown on«

~Thereis a drawrng efrot in the ciréuit -

_photograph ‘of the diodes mounted on'{

‘page 75 = s correct

:’:‘CLEAN TAPE

1 am replacrng the leaders of my

“recorded’ -cassettes wrth sections” “of s

head cleaning tape cut from-a head”

'vslrghtly longer  ‘than  before’ 50 that

The editor i$ ex-GM Research, our

engineering manager has spent many .

years designing data logging SYStemS

j?dlgltal lnstruments etc.

- CAPACITOR DISCHARGE lGNlTlON

1 -would “like “to make a capacitor
discharge ignition systéem for'my 1970 -
Holden :V8.-Do you-intend to publish™ . -
7‘a’CDI ‘circuit .in ‘the near-future? —

’ R S W.R:Atherton, Qid.

e Not for some time.

to use a capacitor specifically intended

_~ for CDI use and such capacitors are not
‘generally available -in-Australia at the

present time,

- The problem- .is that the capacrtor?; .

~.in"a'CDI system is discharged through =
“what is virtually .a" dead short and U
’standard capacitors Will not withstand

- this treatment for anylength .of time."

“We have ‘tested several commercially

~~bujlt -CDI systems that were supplied

capacitors.-and :all

standard
less than' .a few months

o We will contrnue to look into - thrs i

- one, but we’ Have no"
““publishing "a - CDI project ‘unless ‘the
- “resulting ‘unit is: at"least as rellable as
_the exrstmg systems ;

It s essentlal i

iiitention .of -

T.THE 51% MlNORITY

--engineering
~“advertised that it would accept girls‘as
- apprentices — and then expressed gre

“surprise when there were“no takers'
- understood why —D.V. Adelaide, SA.

PEASANTS'

lmye Jaguar XKB = despite'most careful

: tany suggestrons7—
o Your problem ‘is" -almost certalnly

~fitted ¢
“halogen regeneratlve cycle’is prone to
icause £fi =try wiring 0.1uF capacitors
* across the headiamp leads and as close
to the lamps as'possible. :

' ', “peasants scratchlng at the wrndows

ELECTRONICS TODAY DECEMBER 197

~head cleaning ‘will be more éffective.

“new tapes? —1.C.L. 9th Sqd Vletnam
e Any comments? i L

source ::-0f
‘plagued- by extraneous radio’noises
“oddly enough ‘the problem s only £
: apparent at hight.” : :

o cleaning cassette.: Now, everytrme |
~.play acassette the heads are cleanem'
“both béfore ard afterthe: recordlng :

“The" new" leaders ~have :been:: made«

L"Would it be possrble for tape cassette -,
manufacturers to ‘incorporate s this i
simple ‘and effective technique on all”

May 1 say how much l appreclated
your edltorlal last month Recently, an
company Sydney

‘But .t least " your - magazme

4 have recently lnstalledy,a radro in

attention to’ suppressmg every possrblef'
interference i am, st:ll

)

~My garage ‘have’ no'further ldeas E
G"R. Waverley, NSW

caused by .the ‘quartz “halogen lights
fo :that" model: Jaguar "The

- 1f this fails its probably



- PULSE TIMER

i

. circuit will supply up to four Amps for a period of one
second when triggered by an external ‘positive going pulse:
E §'The timing ¢cycle is initiated by applying a positive going
pulse of a voltage exceeding SCR1's gate voitage. This
‘ ~rauses SCR1 to lock on and apply power to the load. In the
" meantime SCR2 is switched off by the commutatmg action

and the constant voltage source D3 and R6.

. ~When C2's charge voltage exceeds the rating of Zener
“diode D2 by an amount sufficient to exceed the gate
voltage of SCR2, this SCR conducts, discharging both C1

#and C2 and thus switching SCR1 back into its former

# non-conducting state.

Zener diode D2 should be rated at 6.8 Vo!ts and Zener ;

D3 at 18 Volts

*iMPROVEMULTIPLIER EFFICIENCY .

]
——

A cheap S|hcon dlode may " be used to |mprove the
" efficiency of a frequency multiplier.

: of the multiplier stage.

ELECTRONICS TODAY — DECEMBER 1971

‘Exceilent conditions.

~Originally developed by the Unitrode Corporation, this '

" of C1 and timing capacitor C2 is charged via R2, R3 and R4

The diode should be rated to carry the peak grld current .

'CAREER

OPPORTUNITIES

vEMPLOYERS — Seekmg Staff" Electronics
Today .is read by the very people you seek!
(and our copy deadline is only 10 days).

Managers, Engineers, Technicians, Draughts-
- men, Salesmen, etc. ® You allready have a
A good job but seek a better one. Here they

- are.

TEGHNIGIAN

(DATA ELECTRONICS)

“Our Field Englneermg Department requwes a Technician who will

ideally have certificate level quallf:catuons in electronics -and who
has had considerable practial experience in data techmques
Apply Staff Office,

AMALGAMATED WIRELESS {Australasia) LIMITED,V'
422 Lane Cove Road, NORTH RYDE.

SOUND ENGINEERS

: GOVERNMENT STORES DEPARTMENT
ELECTRONIC TECHNICIANS,” PROJECTOR - TECHNIClANS

"~ “AND RADIO & TELEVISION TECHNICIANS

required for vacancies for Sound Engineers, Radio and Motion
Picture Branch, Sydney. )

Salary: $4278 range $5073 depending on quahﬂcatlons experience
and subsequent service.

Duties: Chécking and servicing of Radio and Television Equupment
Sound - Equipment, Tape . Recorders, 16mm _and - 35mm
Sound-on-Film Projection Equipment and other forms of projectors.
Qualifications: . Intermediate Certificate and completion of some

- recognised technical training in electronics. Experience in fitting

-and/or ' turning and TV/Radlo servtcmg an  advantage. Driver's
licence essential.

Applications: Staff Officer, Government Stores Department, 144
Gloucester ‘Street, Sydney, ciosmg 12th November, 1971 Enquiries
—Mr. Kroehnert, telephone 67- 0331 .

FLEGTRONIC TEGHNI(}IAN

A vacancy has “occurred in our Intercom Service Section for a
Technician with several years’ experience in design and mamtenance E
of solid state switching circuitry.

Experience in Xbar equipment is a distinct advantage. He should be

- ‘mature and be able to work unsupervised and quickiy adjust himseif

to troubleshooting on different types of electronic Communication

‘Equipment. Applicant should-be between 20 and 40 years old and

hold a N.S.W. Driver’s Licence. - ) .
We offer bright prospects and an attractive salary to the successful
applicant. .

Our Company will be movmg to North Ryde early in1972.

Faor an-interview p|ease contact Mr. E. Daugaard, 2D-233, extensnon
368, or apply to:

“:: . ‘Staff Officer. .
AMALGAMATED WIRELESS
~ (AUSTRALASIA) LIMITED,
47 York Street, SYDNEY.

: L _ ' 123



CAREER

OPPORTUNITIES

~ RADIO OPERATOR

“ANSETT FREIGHT EXPRESS -

A vacancy exists in this modern Freight Terminal for an- expenenced E
Radio Operator to contro!-the pick- up functions of a dellvery fleet

of about 90 vehicles.
A thorough knowledge of the Cnty and Suburban areas is esseritial
-and the successful applicant will be assisted by a staff acting under
his direction.
~The radio equlpment is the most modern avallable and excellent
facilities exist for the proper handling of this work.
This is a Staff position and salary will be negotiated.
Further mformatton can be obtained by telephonmg or wr|t|ng to:—

UM HL Winter, 3
ANSETT FREIGHT EXPRESS
PO Box 202 MASCOT 2020 Telephone 67-0533.

,LABORATORY ASSISTANTS

: ‘Sutherland Area
‘Press studylng Chemnstry Certificate. Duties incl. qual:ty control

pa.
PHONE 25 4909 or 525 6684 MONDAY

i

 RADAR TECHNICIAN

Interestmg and ‘rewarding position” is “currently avallable at our

Bankstown Plant for experienced Radar Technicians.

Duties will mclude the -repair, modification and testing of ground
.radar equipment.

Applicants should have a good background ‘in radar technlque
‘microwave - transmission, .Servo - System  with a knowledge of
computers-also advantageous

Conditions of .employment are excellent and mclude attractive rates
of ' pay, superannuation after a qualifying period, extended sick -

leave, cafeteria, Credit Union and off-street car parkmg
-Applications may.be made by telephonmg

The Employment Officer,
HAWKER DE HAVILLAND
Y AUSTRALIA PTY. LTD.
Milperra Road BANKSTOWN. 77- 0111

~For more information on the Careers
Opportunity Columns of Electronics

oday (Advertising rate 76¢ per line)
' con act:—Sydney, Howard Jenkins or
Terry Marsden, 26 2296; Melbourne,
‘Clarne Levy, 51 9776.

COPYRIGHT ALL RIGHTS RESERVED

Devices ‘or circuits -illustrated or described in ELECRONICS'
1 . TODAY may be the subject of patent protection. - information
is given -without prejudice ‘to patent rights and without
prejudice .to patent rights and without responsibility for any
- gircumstances ‘arising from its application.
ELECTRONICS TODAY'S product - tests are—unless otherwise
stated—performed by -our .independent  testing consultants, =
. whose name will -be supplied on request.. - No product test, :
-‘or part thereof, may be reproduced for any purpose without
the wrrtten authorisation o the Editor. :

124 .

~or if preceded by ‘a Schmitt trigger, an analogue frequency™

testing of food and household products Salary negotlable to $5000

| varied by altenng the values of R1 and R2

FREQUENCY TO VOLTAGE CONVERTER

o
+ 3.6v 3

500
ZERO

y

This circuit may be used as a pulse counter, tachometer Ly~

meter. . ;
Output linearity 'better than 2% can be obtained with

:-duty cycles of less than 30%. The meteris selected so that

it reads full scale when the duty cycle of the uL 914 is 30%.

The “choice of C1 and the meter sensitivity determlnes the '

range of measurement.
Potentiometer RV1 is used to callbrate the 'meter to full

" scale deflection, and resistor R2 counteracts the slight zero

offset of the saturated IC. Diode D1 protects the meter.

¥

SIMPLE SCHMITT TRIGGER f_,

O
OUTPUT

Vg’ .

14 INPUT )
1.3 - - .

/ P Wt

. T NSt .

! ‘ »;

V4 l 4
36v e OUTPUT,

‘One cheap IC, uL914, can be sed as an extremelyﬁslmple
“and effective Schmitt trigger suitable for many ‘applications: -~
Hysterisis of the circuit is about 0.1 Voit. This may be

ELECTRONICS TODAY DECEMBER 1971



For further information on Advert;sers listed below complete the coupon/s stating
_mformat:on required including company and posmon held (:f re!evant) Cut out the‘

coupon and post to:—

¢

ELECTRONICS TODAY 21-23 Baihursf St., Sydney 2000

k'vAnvemsst

ZephyrProducts P/L. . .. ... oL e il 102

'Four reply coulpons are provided here for your

Please list only ONE advertiser and

{ONE product on each coupon. If you require

| Information on more than four Indivldual products,

. m:efk’ .1 |ma Pl oif the ) as youf like

i erably agaln using one coupon form
;gr nch pmdp.d X

jconvenience.
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NAME
ADDRESS.

i POSTCODE ..o
COMPANY '
POSITION...

12 71

© 128

Page No. .
A & R EI tronic Equipment Co. ...\ .u.., 69
a8 B Electronic GuiPmMeNt Co. -« -rreens o Send to ELEBTRONIBS TODAY, 21 23 Bathurst St., Sydney 2000.
AdcolaProducts P/L ........ v, .
Amplion {A'sla) P/L. . ..... PR v . . : ADVERT]SER
‘Astronics Australasia P/L .. ......... . ,
Audio Engineers P/L ... ..ol i PRODUCT._. :
Austraiian Auto Accessories P/L 6
Australian Musical industries P/L . NAME. ... -
Australian Radio & Television Coliege P/L . .123 . T
Australian Video Engineers ... ........... 11
Autei Systems P/L . .....,v... e e 11 ' ADDRESS.......... ;
Classic Radio Service g
Ciyde Batteries P/L. . ....... .. oo v oy, 3060 (e
' Convoy lr;ternationat . __________ - POSTCODE
Custom Electronics . ..... P T
Deitron Ele(;tronics BT 84 COMPANY
Dick Smith (Whotesale) P/L .. ... ..o 000 -
Douglas Trading P/L ... ... it . POSITION..
ED.&E.SalesP/L .....v.vvvunoiiiay : 12:71
Sdge E(Iectric . ) . l ....................
M.t (Australia) P/L Lo, L .
Goldring Engineering P/L . Se“d tﬂ EI.EGTRUNIBS Tﬂmw 2] 23 Bathlll'st St., Syﬂney 200“
Green Corporation L.td . ........5 ... ...
Ham Radio Suppliers . .. . ..vviivs ..
Heating Systems Pty, Ltd . ......... .. ... 91 l ADVERTISER ...t
High Fidelity Services .. .........c.. 0. 1038 -
industrial & Medical ................ 13,107 PRODUCT """""""""""""""
LR.H. Com;;‘onents P/L LT .2.4.10 _ - NAME
Jacoby Mitchell & Co. P/L............ - 31 .
Kitsets AUStralia . ... ... ..c.0oueienten .97 . ADDRESS.......
Kiarion Enterpris@s .. .........ovveeensas 23 :
Lafayette Electronics . ... . .. .. ... . uus 126 . et s e b et b e e e
Lanthur Electronics ... ... ... A 95 .
Leroya industries . . . ........... . ...48,79,98
Magna-Techtronics {Aust) /L ... ...... . ..85 i COMPANY ...........
Magnetic Sound Industries . . ... ......n 04, 108 ] .
Magrath, J.H. P/L .. .uu i 61 POSITION e
Maurice Chapman & Co. P/L ... .. Ll .43 ) 12:71
Nationa! RadioCSuppliers P PR N ”g '
Olims Trading Co. .. ... v v v vy .
Paton Electrical ....... ... v s send tﬂ EI.H:TRBN'BS TUDAY 2] 23 Bilﬂllll'st St., Sydney 2000
Philips industries P/L, . ... ..o 0.
Plassey DUCON . L. . i ur s m s s a s R
Plessey Rola .. ... v o v v et i anaes ADVERTISER ----------
Pre-Pak Efectronics . ......... .. 0. .
- Protector Alarm Systemns
Radameta . .cvvvvunniovaseomasvan s, . o
* "Radio Despatch Service . ..... ... ... . 0. ; : o
RadioParts . ... ooy v v v vd oaiinn o, :
Rowe, H.P/L...... i e e h 89 0 R CRULIREDS. i :
Scientific Electronics .. .. .. ..., z : - :
Securit(v;Engir/\aering P/L l REe l -
SimonGray P/L ... ..o v ivinns . ; -
Sony (Jacoby Kempthorne & Co PIL) e 2 . . ~POSTCODE..........cci
S.T.A. Electronics P/L . ..o ou o ivon o w v o vi v 99 "COMPANY ...
Sound HOUSE . .\ i iiu vt an dima s i i 107 ' -
Statronics P/L ... ... PN 107 -POSITION
Technico Electronics .. ..., . vivevev oo, 94 . 12 71
T.0.5.C.A. Electronic Sales . .. ... . i aggg . TR
United TradeSales P/L . ... ... viue. s . ; B
University Graham Instruments P/L ... ..., . . e'nd E ( |_ I :
Bt eion Erani T g 235 S o ELECTRONICS TI)DAY 21 23 Bathurst st, Sydney 2000
Wayne Communication & Electronics . ......
W. C. Wedderspoon P/L .. .......:. 4,55,58, ga ADVERTISER
Weston Electronics .. ..... 0 0 neee e 7
Wonder Wool P/L ........uiieniin.aes.s 103 PRODUCT.........
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Pleasé dellver ELECTRONICS TODAY for the e
next 12 months, startmg wuth the
issue, t0:

’

NAME

' ~ GIVE THIS COUPON AND $6 .TO YOUR I
- LOCAL NEWSAGENT. {f he already dellvers
@ your papers — as he probably does ~- there will '
l +be-nothing more 1o pay; if not, he may make
: l a small charge’ for the serwce) l

PETER SCOMTHORPES . o

MARIL MUSIC RODM .

B BLACK HOUES
INTHESRY

beour local newsagent

For only $6 a year (12 issues at 50 cents each)
- you ensure that every copy of ELECTRONICS
TODAY will arrive on your doorstep as soon as

_it is published --- and that you'll never miss out :

on lt if an lssue happens to sell out

:

TODAY

‘Philips Industries P/L

i . Security Engineering P/L .

A & R. Electromc Equlpmentc
Ace Radio i, v iaes
‘Adcota Prodticts P/l
“Amption (A'sia) P/L .
Astronics Australasia P/L_ ; . S
Audio Engineers P/ . .. oiwi. e i e
Australian Auto Accessories P/ W W e i ien i e B
Australian Musical industries P/, .o oL 3
Australian Radio & Television Coliege P/L
Australian Video Engmeers e i e .. ety
Autel Systems P/L ..o s S Faath b a p
Classic Radio Service .. .. .. . SIS
--.Clyde Batteries P/L: . .=
Convoy Internationat '
Custom Electronics
~Deitron Etectronics

Ditk Smith: (Wholesale) P/L_ .........

Douglas Trading P/ A L T
- E.D. &ESalesP/L PRI

Edge Electric .. . v v v G e e

E.M.l.:(Australia) P/L_ ......................
© Goldring Engineering P/l vl v v U v v
-Green Corporation-Ltd . . iy cviaiiey o

- 'Ham Radio Suppliers . ..
Heating Systems Pty. Ltd
High Fidelity Services-. .-,
Industrial & Medical ,
1.R.H. Components P/L_ .
Jacoby Mitchell & Co, P/L_ . Cades
Kitsets Australia ... ... IR B Wh ey (92
Kiarion Enterprises . ., -0
Lafayette Eiectronics . . =
Lanthur Electronics . .. R
Leroya:industries .., ..., .
Magna-Techtronics (Aust) F'/L_ v

- Magnetic Sound industries ...
Magrath, d.H. P/L .. ..o vn,
Mauriceé Chapman & Co. P/l._ »
Natiohal Radio Suppllers
Qlims Trading Co.- .
Paton Electrical ...

Plessey pucon ... Ty § B
Ptessey Rola ... ... 4. SR SRR -
+ Pre-Pak Electronics ..., ! [T 5 o £
‘Protector Alarm Systems Vi
SRadameta ol e e
~Radio Despatch Servnce e
;-Radio Parts . B
CRowe, e P/ s e e
Scientific Etectronics & .. .

. Simon Gray P/
Sony {Jacoby Kempthorne~
A, Electronics P/L o,
Sound House -
Statronics P/L.
Technico Electronlcs
T.0.5.C.A. Etectronic Sales ; .
United Trade Sales P/L . . oo i, s :
University Graham Instruments P/L ............ ‘L 48,
SWarburton FrankKiLtd ..o cuiie vaon o e
Wayne Communication & Electronlcs e e
C. Wedderspoon P/ . x
Weston Electronics ... .
Wonder Wool P/L ... ....: BN i B g
Zephyr( Products P/ ... R I N R - e

lAFAYETTE GUARDIAN “5000” BBaml

- AM — Marine — N — Alrcraft — VHF — Portable Radio
- With ﬂallm Dlrectwn Finder -

Tunes
6 Bands | -

Rotatable Antenna
for LW, AM and

‘MB reception &
Direction Finding

$169.50
g

Slgnal Slrength
Funing/Battery
Meter

(1) 180-380 KHz (2) 540-1600 KHz Eroadcast (3) 1.6-4.0 MHz

~Portable Battery/Electrlc Radlo for top receptlon plus Direction

e’
| LAFAYETTE mcmnmcs T AT hong

Squeich”
Centro! -

BA’I’TERY OR 240V AC OPERATION

Marine “(4) 88-108 MHz FM - (5) 108-136 MHz Aircraft (6) 147
174 MHz FM VH
he Guardian "6000” is Lafayettes most advanced deluxe

Fmdmg

ELECTRONICS TODAY DECEMBER‘ 9:






th g d prospects, security ;and big motiéy
free booklet: ‘‘Careers in Radio ag
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