


eck gou oske J us I:obuild.\

/ T he remarkable A 4300 is the direct result of a study we made of tape deck owners’ prooedures and preferences.
- That's why all of the controls are plaoed where they are. To make the A-4300 the ea51est to operate professxonal R
/ quahty open reel deck. ‘ S
. But that was just the begmnmg The A- 4300 lnoorporates a host of goodles to dehght the heart of a serlous T v
/.~ audiophile. ~
i - Consider these features. R ' S ‘ '
. Automatic Reverse and Index Counter Repwt Playback functlon give you contmuous playback as long s you hke
. Then theére are Bias Level and Equalization switches. They allow you to use the new, improved tapes currently R
. 'avallable And the A-4300’s expanded dual scale VU meters let you record up to +6VU without notlceable : : TR e
saturation distortion.. - SR TR LT
- TEAC's thoughtfully provrded the A 4300 Wlth its umque Memory Marker Level Guldes on all !
: three level controls. - . : : :
~ They let you accurately locate your prewous level poslhon.
2~ 7~ Add to'these the three motors, our own High Density Permaﬂux heads,
" the Pause Control button, and the complete Remote Control
- capability, and you have one outstanding tape deck .
: ‘Investigate the A-4300 soorn. After all : .
5 1t’s the ded< you asked us to build..
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APAN BFU-

Apan BFU 727'}"‘fully automatic belt-drive
turntable features
* 4-pole synchronaous motor
Wow and flutter less than 0.16 % wrms !
* “Signal to noise ratio better than —52dB
12" diecast aluminium platter weight 1 3kg
‘Integrated oil damped lifter
Static balance 'S’ type tone arm with
anti-skate device
Removeahle . headshell and " revolving
counterweight with graduated scale from
*:1-3 grams v
‘Complete with magnetic cartridge : - : ) NEERTT
“Frequency response 20-20,000Hz ’ g ; : -
Output 4, 5 MV - : = : ‘

*

*

*

%L Comes compiete with high tension” four-
channel leads and is 4-channel ready.

Apan BFU 727*
‘turntable features
4-pole synchronous motor: = -«
* “Wow and flutter less than 0.16 % wrms"
Signal to noise ratio better than 52dB
12" diecast aluminium platter weight 1.3 kg
“Antegrated oil damped lifter
“Static balance 'S’ type tone arm W|th .
anti-skate device
“Removeable headshell -and ‘““revolving
~counterweight with graduated scale from
1-3 grams
Complete with magnetic cartridge
i Frequency response 20-20,000Hz
Dutput 4.5 MV e

¥ Complete with Jelco 4C1X CD4 cartndge
Frequency response 10-60,000 Hz. Output
2.5 mV using revolutionary Ichikawa styles.

fully automatic belt-drive
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ABL ™ IN AUSTRALIA NOW

ment overseas — where most of the -
evelopment and design originated.
Nevertheless some installations have :

or example; Community Broad- -
-casting Services have completed a
umbér of CATV pro;ects

s @ Commuphity Anténna’ Telévusmn
CATV) system feeding over120°
jomesiin a privataly-owned housmg o
evelopment. It is located at Buderim
¢ “’Sunshine coast”” and’ present!y J
|gh quality receptionto .
e in'the estate of thefour .
rom anbane 90 km to the

Thus upgrade has been made- possubles :
the availability of signals from a
ranslator 28 km'-to the north,so
here will be ‘two reception sour
Ultimately, 300 homes will be -~ =
connected to the system, prov;dmg
irst-class receptuon of coiour T and

"Our article'on Cable TV (pages 90 ~ ' | . FM stereo wnhout the need forin - .
3 this-issue) mostly concerns develop '

-addition to the off-air channels, the

»orlgmatlon in colotir on a spare channel ;
een madéin Australia, In’ Queens|and

he first, which is an ongo:hg Di'o;ect . ]
-Council, which servesitheir- employees S
‘at the Somerset Dam, 50 km NW of -

in"Australia.

. Thearea served isina valléy ummed
;Jately behind a solid granite mountain,
“whichisin‘turn behind aneven hlgher
‘miountain range. This'combination of

‘teIeV|s1on signals from Brisbane. -

:side at the rear of the village receives

-3 Brisbane channels. These signals .

1 ;are pre-amplified by underground

1 CATV aluminium cable down the

|- mountain. Before being dlstrlbuted
“to the village, two more channels from -

,Toowoomba are fed'in from a second

'ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1974

dividual large antenna iristallations.’ In
system will have provns:on for local’

allowing progfamming such as movies "
news etc, directly on the system,
should the residents desire. s
- The company has also designed a
CATV system for.the Brisbane City

Brisbane. While this system’serves 2
only-14 homes;, it is possibly the most '
technically advanced CATV system :

obstacles effectively blocked all

Stack 13 efement cut-to-channel yagi b
arrays 2000 metres up the mountain-

' BUBBLE MEMORIES

. Bubble memories will replace tape" "

-].10 000 bit rmodule.

et of quad stacked yagls Iocated ina

\are then amplified and mstrlbuted
“throughout the village. -

"carries the signals back down the
“mountain. This system, which'is

“-installed and working, provides this
.- hittle town with five high-quality o
-television channels where before there 2

gwus none.
f

‘ffNEW MULLARD RADAR UNIT
“COULD ACT AS GUIDE DOG -

’:- Acheap, tough Doppler radar

“blind people, has been produced by
“Mullard Research Laboratories (UK)
:=— one of Philips’ research centres, .
" The radar shows the direction-and v~

:small size; it could be used ina

| “number of applications intluding

~traffic light control and conveyor
“belt monitoring; as well as inan’- -

-electronic guzde dog system for the

f‘bhnd , . g
na Doppler radar use is made e

'~of the fact that the observed

“frequency of signals originating in’.

~an‘object increases as the object :

:‘approaches the observerand

‘A “decreases as it moves further away
. Afrom him, :

~1n the rew device all mlcrowave >
"clrcunt functions; with the -

1 exception of the Gunn sourc’e‘ are-

«carried on a single stice of alumina -,

4 ‘substrate, 18 x:16 x 0.6 mm.

“This radar can be operated, without

1 need for adjustment or modification,

“within the frequency band 9.3 to

+10.6 GHz. The tangential signal -

sensitivity: foranif. bandW|dth of
45MHz is-70 dBm. ,v
~The unit was designed prlmanly to

: . be ysed with a slot line aerial onthe .-
““aluminasubstrate'but it can-alsobe . -

‘used with-a waveguide horn,
The information givenabove

; “relates to a laboratory model;

development and production wull
“be undertaken by Mullard Ltd.

recorders and computer.disc and drum
“memories in-aircraft and spacecraft

- Such memories utilize the magnetic -
domains of very thin magnetic

1 garnet material that contract into™ -

stubby c¢ylinders a few microns in S|ze
under the influence of an external =
magnetic field.- The laboratory.
currently is testing and’ evaluatmg a

eparate antenna area. “The five channéls

Features of the system mclude smgle- o
‘channel MOSFET preamps of our own - .-
design, thesé aré remotely powered =~
from a duplexer by the same cable that’

A:-¢éircuit, which could be used to guide: ,

-speed of objects,-and bécatuise of its -

i

i

-withina few years, predicts the US Air
‘| . Force Avionics ‘L.aboratory.

4
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e (DVOR) and Distance l\/leasurlng

. CHIPS ARE DOWN

:..Companies manufacturmg basic cal--

culator chips have grossly over-estuma‘ted

. the potential market — according to
the US weekly: 'Electronlc News'.

~Priced at US $6 fo $8 last yeaf, basic

‘four-function eight-digit chips can now
. be bought for as little as US$3 each {in
“lots of 100 000):-

Mostek conﬂrmed that US$3 was
about right’ for ‘their devices, and :
‘Western Digital said that chips with =«

- amemory function were going for :
as little as US$3.50. , :

Several companies suggested that :

. these prices'could. golower still — .~

SRR

US$2 each was mentloned several
times.:

own MOS sources.

nuclear fusion‘is reported by ,
scientists at the University of Texas
Austing Dr. William E. Drummond,
director of the umversrty s fusion ':
research center, says thata
temperature of more than 200 .
-million degrees Centlgrade has been ‘

“attained for some 50 micra-seconds'i in.

‘the center’s Tokamak:typé unit by
turbulent heating of the'plasma;a
inew technique developed at Texas
and m the U K :

ama AIRCRAFT NAVIGATION AIDS FOR THE HIMALAYAS

- A $650,000 contract has been
_awarded 16 AWAby the

*‘Governrient: ‘of «Nepal for the supply ’

and mstallatlon of air navigational
aid equupment at ‘Kathmandu, the
capital city, and at-Pokhara; about
-200 km from Kathmandu; These
units, Doppler VHF Omnirange

Equrpment (DM E) will form part of a
4 vmodern air traffic control system 1'or

Nepat. =

_Federal Minister l‘or Scnence Mr
W. L. Morrison (left) is pictured with
‘AWA Commiercial Manager' ~ . -
{Engineering Products), Mr. J.D.

1 Gilchrist, alongside a Doppler VOR :
| unit at AWA’s North Ryde works.:
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| CEEFAX NOWA REALITY |

The situdtion is bemg excerbated by :
"] atendency for many Japanese - '

", calculator manufacturers to upgrade

‘their products and/or buy from their:

ihleLuoN DEGREES! = '

~Animportant advance in work on S

The first commercrally vuable publlc

| .-data’ broadcastlng service is now
< available to TV. viewers in Britain,

‘At an exhibition staged as part of the’

Fifth International Broadcastmg

Convention held in'London during~

1.September, the general publichad .
. their first chance to see‘the service

.in‘operation; Days earlier the British' "~

“‘Govérnment had given approval for

"the introduction of an exp‘erlmental

“service’by the BBC and the '

| * 1ndependent Broadcasting Authorlty

- {IBA) which administers Brltaln L

“commercial network. S

‘Originally developed separately by
the BBC and the IBA, the new'service

- will operate within parameters agreed

.Upot by both these organisations and
‘BREMA, the body representing the - -
receiver manufacturing industry. The
receiver industry has developed add- on
adapters for old TV sets and is’ -
currently working on curcuutry to :
incorporate i new TV sets later this -
decade, ‘

b Presently bemg produced in custom
-built quantities only, the cost of the i
add-on adapter is approximately £800. - -

Researchers and marketeers alike

believe that this cost could be brought

down fo'as low as £70 W|th|n two
years., -

for the system is ORACLE (optional’

‘reception of anrouncements by coded -

line electronucs) The BBC's
bréadcasts aré under the title CEEFAX

~{from'seeing facts').
Since late 1972 when both organlsatlons o
| ‘began work:on their respective S

systems, there has been increasing -

linterést among broadcasters in‘the

possibility of employing domestic
televrsnon receivers for the display of
dats or graphlcal information in
addition to normal programme o
‘material. .

Now at the press of selector buttons,‘

TV users in the UK can receive the

latest |nformat|on on more than 100 .

topics, ranging from weather
reports and motoring information, to
world currency exchange rates-and
news hzadlines, in fact anything that”
can be represented in the written
word. Such information may be
‘viewed in place of the normal
programme or: be superlmposed on
‘the programme image. {t'is \uewable
in either monochrome or colour.
‘Deaf people and those who are i
literate only in languages othér than

“English; may now be able to fully -

enjoy television in the'UK by
selzcting relevant sub-titles for each

“reguiar TV programme

‘Eventually it is thought that |t may '

be possnble to transmlt prlvate Ietters

The IBA has Iaunched the/r campalgn S
" to win userfs {and viewefs) inan’ -
: elaborate colour:bookiet. Their'name

s
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" Rainger (BBC) and Mr W.N. /
. '(IBA) said, “'the rost rmportant :
lfeature characterising both systems,
and o6ne which dlfferentlates them
~ffom most, if notall, other proposals
“is'that they cater for a nelatively -
< large amount of information,
- covering many topics, from ‘which the |

using the. system whilst normal channels

- -are off-air in the early hours of morning. -
- Such a scheme would require the . .
.addition of hard copy printout ~°

devices to domestic receivers and the
coninection of the system into-

individuat homes via telephione hnes

"Thie systér will also be geared o -
provndlng absolutely local news (as e

- commuriity radio is capab1e df handlmg)

as well as general .wider-interest . r
data; These refinements are thought to
be at:least thiee years away

“In a paper presented to'the’ 1000
delegates to the convention; Mr P
nderson

viewer may choose. At the origination

2 point of the data signal, the-information
10 be offered to the viewer isasserbled
“in‘pages with a standard format and one

o or more pages are allocated to each .
“topic; -

!"The coded srgnals descnbmg each
page are initially generated dsinga -
keyboard device such as a fele-type-

' writer or a computer video-display
¢ terminal. The complete set of coded
‘signals, constituting a ‘magazine’, can'.

then be assembled in‘a purpose- built

--electronic'core or'in the magnetic .
- disc store of a specially programmed

computer system,

< “The contents of the store are then
transferred, in packets’ to the
allocated linesin the broadcast
signal,’’ they said. - S

Several other papers, d°a||ng with

. more technical aspects of the service,
Swere presented to the conference

Data broadcasting systems utuhse
unused spéctrum-space or time in the .
exrstlng felevision and sound wave-

: forms, such as’ unused Imes |n the :

transmut add itional data srgnals
These srgnals are decoded by either an

: addrtlonal ‘add-on’ adaptor or
= optrmally by new circuits wrthm the-
. televrsion receiver. :

Thrs summary, although it does not,
mentlon ‘however briefly; all aspects

_in the specification for the'

unified system, indicates clearly that s
a system has been evolved which could
provide a very attractive service to the

- user. The system is ‘flexible and
. effrcuent offers'opportunities for -

receiver design advancements and has

¢ the potentral for future development,

- At this stage the specnflca'uon of the

“system allows for elght magazines

with up to 100 pages in éach'magazine.
Good reception of either of these

’ “systems will be possible wherever good
,UHF 625-ine telev:sron plctures can

be received in Britain, but difference -
between receiving this type of data-and .

" ordinary television is that where

interference and ghosting have a serious |
effect on the appearance of an ordmary

televrsron picture, with thls new .
system, ‘these effects may cause =

Desplte this slight limitation, the

applications of advancements of this

British unified system seem’ endless.

Many of the international delegates toﬁ

the convéntion in- London ‘expressed
their interest in the system for their

home-markets and indicated that they
had béen .and would continue to watch

the' developments of the system m .
commercaal use. .

"SINCLK‘iBhALCULMORS, e

A special offer of Sintlair -

scien’tific ,caicu'lators at the Dl

‘extremely low price of fifteen -

" The offer was moresuccessful than
_ either we of Sincldir ever |magmed
At-the time this rssue goes to press

S _‘" | ETI'UK had sold over 7000 -/
errors in‘the display .of information:

| # cateulators and- confideiitly expect
1. the total to exceed 10 000. :
Sinclair's entire productton Ilne |s
now devoted to producing . -
“scientific calcuiator o‘%fulfﬂl the
orders' ;

. US COMPDNENTS SALESSLUMP

slumped'7%:%: durmg “firsthalf
of 1974, compared Wit the sdime
period’ last year, acc0rd|ng to the US
Electronic Indistries Association.
Despite the fall, sales wére still
nearly 50% higher than comparable
periods in 1966, 1967 and 1968.

pounds sterling was made recently .
by the UK edition of ‘this'magazine.

-New orders for: electromc components

SOLAR POWERED SPACE SHIPS

A-desk- top model demonstrates an

advanced lightweight 30 watts/pound .

solar array fot space power. This
‘systemn is designed to use the sun’s’
energy to produce 25 kilowatts of -

electricity to supply very-low-thrist

ion engines for Solar Electric

Propulsion Stage (SEPS) propulsion._ :

“The SEPS and arrays would be
i launched from the Space Shuttle®
into Earth orbit. Designed and built
for NASA’s Marshall Space Flight

| Centerin Huntsville, Ala., by

Lockheed Missiles & Space Co., .
Sunnyvale,Ca|if.,‘the model

: rELECTRONICS TODAY lNTERNATlONAL NOVEMBER 1974

1* :demonstrates the mechanisms for
- -multiple exteénsions and retractions
of the solar panels durmg flight.
While solar arrays have been flown

date been extended and retracted
~on command.Partial or full

‘operating during rendezvous and -
the SEPS encounter meteorites or
cells.

to permit return of the SEPS and -

. for refurbishment and reuse.

on many space missions, none has 1o :

“retraction is desirable for Earth orbital
docking and planetary missions should
“solar flares that could damage the. sotar -
Another reason for retraction will be
arrays to Earth via the Space Shuttle -,

Contmued on page 70




1

'NORTH SHORE SUPER SOUND CENTRE

i

Want 2 lead to- suit your set 10 match that accessory? Want any type of plug? Also
; ;complete stocks of spare’ parts for Natnonal Navuco Teac Jorge *ESS Marantz, andi

';rare models

o

- AUTEL SYSTEMS PTY LTD '

- 639 Pacific Highway, Chatswood Phone 412 4377

=< Mowbray Rd:
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No where in Australia have you the cholce to buy everythmg you want w;thout bemg
forced to buy the particular brand the shop'specializes in and at the best pnces O

Comé and Compare all the brands to.chose What really is

REASONS FOR BUYING FROM AUTEL

[ tob quahty eqmpment at competltlve prlces o free dehvery and connectuons in Sydney
“metrbpdlitan ‘aréa e , Full ‘installation -for -complete systems <~ ask for out quotation e under
guaranteé - service -and ‘full workshop facilities -@" credit ‘sale” and’ t¢ims arranged o We are audio - -
experts, so trust us @ We'have expanded to give better service, 16 give you a better purchase e

i

. (r‘"‘




' ;,conﬁnue‘d from page 7

' CD4 lCS = RNV
= TDK Fairchild wrlI mtroduce a

“demodulator IC for the CD-4 discrete

" four-channel Stereo system early next o

s year

¥ P
The devrce to be priced at from

: US$1 .50 to US$3.33 per chip, is'the -

first product developed by the TDK:
‘Electronics and Fairchild Camiera &
Instrument joint venture. Actual:
production of the CD-4 ¢hip will be
handied by FC&, Mountam Vrew
Caln‘ornra

" The device will be made in a 16-pm X
plastrc or ceramic'DIP and features = .-
~automatic loop gain control circuit;

‘mutingcircuit,;and ‘sub-carrier
display famp drive circuit,

STATIC 4k MEMORY. -
. For somé time now, efforts’have
“beén made to increase the integration .
density of static merories.’In the

i ,' ~Siemens Research*Laboratories a .
“static MOS memory ‘has been produced :

: ;accommodatmg 40000 brts on 14 7 .
~.mm /

The memory isan mtegrated cmcurt
in aluminium gate ESF| technology.
‘This step forward was made possible
by integrating the switching elements ™

_onan insulating substrate and employing
¢/.va non-crossing conductor layout between
the: transistors and resistors in a memory .

cell,

AN |mt|al breakthrough on the Way
\towards staticESFI MOS memory .
~ cells (ESF1'= epitaxial silicon film on
“insulators) of high packing density wis’
~-the development of a complementary
MOS cell with five transistors and an
area of 4000 um?2. The second
- measure was to combine two'

10

¥

corplementary transistors and two

| toad tesistors in-one cell in a non-

crossing layout to obtain a flip-flop. .
{n this way, the cell area was reduced

to 2000 um2. The final step wasto'

replace the select transistor by a
diode and to use the power supply -
lines. It was thus possible to reduce ‘
the memory cell area again to 1500 :

| um2 This is evén less than the area

required by MOS memories and
bipolar memory cells. :

“Such memiory cells have already been ’

integrated in a confrguratronowrth :
4096 bits. The chiparea is'then 14.7°
mm<: ‘the'actual memory matrix; the

-word and bit line decoders.and the

read-out circuit are accommodated -

in-ar area measuring 4.2 raim x 3.5 mm. ‘

The results of tests allow us t6 predict

| an access time of arotnd 120 ns and a
| cycle time of about 170 ns for the - .-

productionmodule. The power

drssrpatron is 100 mW

| FERRANTI —

POSSIBLE SALE
_Both Plessey and English General .~
Electric are reported to be interested . -
in buying the semi-conductor drvrsron :
~of Britain’s financially-ailing "
“'Ferranti empire. Ferranti has over e
17 000 workers at plants throughoiit
the UK and is heavity involved in .
-manufacturing electronic defense -
eguipment for a number of European
countries. NG o
The compa ny's fmanéral problems
‘came to light recently when'it was
revealed that the firm was overdrawn
by more than £20 million. = :
The British gévernment has provrded
“monetary assistance — and because of
“this nationalisation of the company

g has by no means been ruled out

NASA HOLOGRAPHY SURVEY
The NASA Technology Utrllzatlon

Office has published a comprehenslve :
_survey on the subjéct of holography
“The volume covers'the staté of
development of holography and
‘holographic technigues. - g :
- Entitled “Holography A Survey .,
the 140-page volume was written

by David D: Dudley -of Computer '

Sciences Corporatlon Falls Church '
Va. " e

Unlike the human eye and camera’
film which record only the interisity:

< of an object, holograms record trie

depth perception in three:dimensions.”
“Contemporary holographic technrques
-for recording and viewing objects are

havinganimportant impactin .
~engineering, productron and- dlsplay

- applications.

-In addition to optrcal holography,
the volume covers recent’ S
developments involving microwave, -
acoustic;ultrasonic and seismic” . =
holography. Also discussed are stich’
subjécts as data processing, storage,
pattern recognition and\COmputer-
genérated holography. Finalty,a -
‘comprehensrve glossary of terms’is

“includéd. S :
L The paperbound volume sells for
US$1.70 and can be obtained from

1. the Superintendent of Documents,

'U.S. Government Printing Office,
Washington, D.C. 20402, USA.

~SOLAR POWERED WATCH
“Productionis now said to have - oy
begun on thelight-powered Ragen' -~ ::
-:Synchronar watch. L
A feature of the LED digital watch
‘is'its 100-year calendar which'is

| pre-programmed to atlow for

monthly aberrations and leap years
-tc the year 2100 ,
Ari average exposure to sunl |ght of

1 10 to 15 minutes per day claimed .+ . e
1 _to be adequate to charge the watch

r

I Cont/nued on page 75 k,
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h cc)mplete range

o -, Photodiodes L .
OKI photodiodes are of diffused -
planar silicon construction, feature
high performance and rahablllty and
are suitable [for application :in
computer peripheral equipment,
: . process control, industrial control,
P2 - nhoto -meters or any other design
: ’ Jequmng fight sensitivity. .
E A 9:bit silicon -photodiode
. array is available which finds
; “-application in punched paper tape
-~ readers of input machines for
computer and NC equipme’nt.

R A Phototransistors L
- OKI - phototransistors are of planar
silicon construction and are highly
i i~ sensitive devices. They are
- particularly-suitable for use in
optical measuring equipment,

" ~control devices ‘and other electronic :

: »apphcatnons !

Optoelectronic devices

Light Emitting Diodes -

OKI L.E.D.s are ‘available in - ... "
INFRARED, RED or GREEN versions.
A wide range of body styles is
‘available to suit a multitude of
applications including solid-state -
indicators and displays, photo-
choppers, -photocouplers, photo-
switches . . ..e.g. punch tape -

readers, conveyor control, rotation -

counters, automatic weighing
machines, ‘position control and
opto-isolators. :

Solid-state Numeric and
Alphanumeric Displays

OKI numeric displays are ‘of
GaAsP monolithic or hybrid,
7-segment composition. They are
suitable for application-in a wide
variety of display apparatus.
Featlres include high brightness
with small current, numerals 0-9

" and decimal point and rugged, .
. vibration-resistant construction,

_Typical dpplications include -

"“‘computer terminals, electronic

desk and portable calculators,

‘cameras, electronic wrist watches

and various digital measurmg
instruments. : :

- The alphanumenc dlsplay (not
illustrated) is a 5 x 7 dot matnx

; of 36 GaAsP red L. E D.s.

- Photocoupllrs

The OKI photocoupler efnploys P

" 'GaAs L.E.D.s and Si photo-- .
- transistors. -Its light source and
sensor are optically coupled with no 1.

alectricat connection: Typical
applications include pulse
transformers, photoswitches,
photorelays, power separation
circuits. (for ‘analog and digital) and
fevel converting circuits (for

" potential and impedance).

| ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1974

s N Z: Henderson (N. Z) 64

*Qptical "Mark Sensor

. {*niot illustrated) . -

OKI manufacture an -optical mark
sensor which senses by the

- reflection’ method, -12-unit signal”
“:'marks and a t|m|ng mark recorded

on the paper for OCR use and
converts the data mto electrical -

;signals. -

It is composed of GaAsP S
L.E.D.s as the light source, planar, .
silicon photodiodes as the sensor

and |c prsamphﬁer.

-",Plessey Australia Pty leIF d

Gomponents Division

*“Box 2. P.0. Villawood, NSW. 2163 -
-Ielephone- 72 0133 Telex: 20384

Melb: Zephyr Products Pty. Ltd. 56 7231
‘Adel: K, D, Fisher & Co. 6294
Perth: H. J. McQuillan Pty Ltd 68 7111

\ AC79/R2 :

,”.




INEAR

DESIGN 270 Hi-Fi - %
System Douglas Price $279 complete




MELBOURNE 185-191 Bourke St., City.
[Ph.63 9321,

SYDNEY: 65 Parramatta Rd.; Five Dock. -
Ph. 798 4177.

Trade Enquiries: BJD ELECTRONICS P/L...

‘Phone 799 3156.

PERTH: 883 Wellington St.-Phone 22 5177 ‘

| CANBERRA: 53 Wollongong St.,-Fyshwick.
Phone 95 3459 . :

’ Ben Dou

Douglas

¥

as, Chairman of
rading Pty. Ltd.-

Douglas Hi-Fi
have the - .

-complete range
of the fabulous -
JENSEN
‘Speakers from
$99 pair to .
$1099 pair.-




Better system' _
~ protection
against
transient
voltages

GE-MOVTM metal oxide varitors make 3 of a new technology They prov1de tlght

. vol ' . better than selenium. Present models offer
~AC voltage ratings from 100 to OOOV En y ‘absorption ratings range from 10 to 160
,watt-seconds (Joules) SN ST R

g = GE-MOV SUPERIOR FEATURES

. Clampmg Ratlo .. e Size f 1
: 0 Peak Current SRR o Energy Densny
: COMPETING SELENIUM SUPPRESSORS
) Device Nomenclature
C ommc-rnal Selenium Suppressors
] i or Trade -, “1inch 2 inches 4 inches 5" x 6"
Mfrs. .- -IJNames. .~ ] .~.Square’ | - Square - Square
IR ..o Klip-Sel KSA - --- KSL«--+~ KSP---- . |KSF---«
W) “{Volt-Trap ~ [SO1,2AA - |SO3AA ----|SOBAA -= - -|SO9AA - - - -
R o ISD4AA . .
‘Syntron - | stirgs stop Sl)l%44 Sh2650 - Sl)2411 Sl)“4 52 -
Sarkes Tarzian| Klip Volt 2KV26 - . SKVZB -ee ?KV26 - 110K V26

AUSTRALIAN GENERAL ELECTRIC LIMITED

86-90 BAY STREET, ULTIMO, N.S. w. PHONE 212-3711

i D]STR[BUTORS : . , ) 71- 7971, Melbourne 387-2811, Sydney 439- 1922
. i PR : Brisbane 32-044 e
g Watkin Wynne Pty Ltd 32 Falcon St Crows
Falrchlld Austraha Pty Ltd Sydney 439-4355 : ‘Nest 43-2107. ,
" ‘Melbourne 723-4131 “H. Rowe & Co. Pty. Ltd Perth 28-5444,
;.. PB Components, Melboume 53-2766. : The National Electrical & En, gmeermg Co. Ltd
99-089

GEC-Elliott - Automation Pty. Ltd.; Adelaide Wellmgton 553- 709 Auckland.

) T™™

VARISTORS

ASSURE YOUR EQUIPMENT WILL ENDURE
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Cont/nued from page 10

UK COMPANlES CEASE MOND TV
TUBE PRODUCTION

“In Britain, thps Industries and also

Thorn Electrical Industries are ceasing
manufacture of black-and- white TV -
‘picture tubes.

-Phifips in fact are gettlng out of :
black-and-white TV receiver prodtiction
altogether. The company is currently
.-planning to close down its present
plant at Squiresgate (Lancs) and to
switch workers at its Croydon (Surrey)

plant from IV ‘assembly to video
cassette recorder production.’

The joint move means that no mono
~TV tubes will in future be quantity-
produced in.the UK. All will be

_imported.

Sales of bl‘ack-and-whne TV

‘receivers have fallenin the UK from

1.5 million in 1972 to 990 000 last . -
year anid a projected 700 000 this year.

LINEAR TEMPERATURE

'SENSITIVE RESISTOR . '

A temperature-sensitive resistor,

_ whose resistance varies linearly with

temperature, has been developed by
-the Electronic Products Division of

Corning Glass Works (Bradford P.A.
USA). -

The resistance of the ‘device'is
claimed to remain substantially
linear over the range -20°C to
+150°C. Nominal resistancé at 25°C
is 1000 ohms

FOUR CHANNEL TEST e
TRANSM|SS|0N R IR
- Discrete FM 4-channel sighals were

“transmitted by subscriber-type cable

“systems in San Jose'and Santa Clara )
(California) during July. _
Co- operatlng parties were Santa .. "
Clara University, Gill Cable, Inc.,
Teleprompter, CATEL (cable EM
equipment maker), and Matsushita -

‘Electric Industrial Co., Ltd. Signals -

were originated at the university’s
cable FM studio usingaCD-4 7
discrete 4-channel record system‘and
a prototype dlscrete FM 4- channe|
generator.

- A survey of audience partumpants '

indicated that 98 percent found the
sound "‘more exciting’’ than stereo.

-Of those'in the market for new

equipment; 86percent indicated :

“interestin purchasmg quad provided -

prices were'in the $500 t0 $1000
range.-Although no serious equipment
problems were. encountered during the
test, it is thought that a small’ amount

of hiss noticed on soft passages may be .

suppressed by running the carrier level
2-3 dB above that of stereo, to- .~
compensate for 4- channel transm|55|on s
poorer signal-to- n0|se ratio.

250 WATTS — CLASS D AMPLIFIER |-

A 250 watt per channei power ampli--

fier weighing amere 10 kg is shortly to :

be released by Infinity. :
The unit utilises Class D operation — -

a technique in which audio signals are *

digitized before amplification. In::
operation the output transistors are -

“switched at a rate exceeding 500 kHz, -
- Efficiency is claimed ‘to be 96%, com- *

pared with 40% or so typical of the

more commonly used Class B units.

i

: GRAVITY WAVE DATA v

TRANSMISSIONS? : ,

. Future ¢dmmunications systems
could well utilize modulated -~ *
gravity waves propogating directly

- through the centre of the earth — -
-according to-a report given o

recently to the British Association

“by Dr. Drever of the Dept of

Natural Philosophy, GIasgow

University,

The noticn is very much on the

;border line between physics and

science fiction as great controversy

stilt continues as to whether :
gravity.waves exist or not, however
modern theory mcreasmgly supports .
the idea of energy waves flowing

~across the universe in the'way that

light energy flows from the !
g|gant|c energetic dlsturbances in .

: stars and gaIaxues

NS INTO DIGITAL WATCHES

National Semiconductor has now .’

‘officially entered the electronic digital

watch 'market with six Novus time-

‘pieces priced from US$125 to US$220

and three digital alarm cIocks priced
from US$35 to US$60.

* The complete line will be so|d through i
jewellery and department stores. @

ISPEGIAL 0FFER

IG 995 TIMER

SEE PAGE 53 THIS ISSUE

.. dittle guy with a really -
BIG one-two punch -
.= Kid Novack

THE FIGHT OF THE DECADE*

L16 The Welterwenght at 22‘/zlbs

- L26 at 34%Ibs. :

... aring record you wouldn’'t bel ve.
- -Knocked me out”

. ~—Cyclone Billy McGee

GLEN-DOR

43 THE CORSO,

MANLY

" Ph. 9772709 — 977 2415
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136 The heavywelght at 38lbs

The Mlddlewelght belt retained by tha i

... No stopping this guy in any round
throws everything at you.”
- .= Battling Jack Bixbee
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| ADELAIDE EEARAE S E A A When we sayJanszen is mcomparable we méan 4t : ‘
BRISBANE - .. . o oo it oo 2 e put not without qualification. L
HOBART =+ oo n s e s i Jangzen was the original electrostatic manufactufer in the :7.
, MELBOURNE Coroalannr e i s dUnited States, ‘and has developed electrostatlc speakers v
PERTH ST RS Rt e for more than 20 years. -
| SYDNEY - Janszen offers the dedicated hlgh fldehty enthusnast the: “i .
SR Sl Sy - highest level of technical excellence and performanc‘ R
AMember of the " that is Unmatched. = e
Hecta Rowe Group SOIG Australlan Agents ~*. Want to know more about Janszeri"
e , e . See your high fidelity retailer now. -

i .
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Several years'ago, we decided that our next challenge would

be’to go-beyond the best there was. Our computers told us
. we'had taken the existing cartridge structure and stylus as-
..sembly of the V-15 Type 1l Improved as far as we could,
‘and that hereafter, any improvement in one performance

parameter would be at the expense of performance in some

other parameter.

Therefore over the past ‘several years a wholly new fami-’

. nated cartridge structure has been developed, as was an
entrrely new stylus assembly with a-25% reductron in effec-

anything'IT could do TIT can do better

‘tive stylus mass! These developments have resulted in opti- »
mum-trackability at light tracking forces (3%-1V4 grams), a

truly flat, unaccented frequency response, and more ex-
tended. dynamic range -than" was possible even’ with -the

“Type 1l Improved, without sacrificing output level! -

If you like its sound today, you will like it even more as
time goes on. In fact, to go back to any other cartridge after
living with-the Type 11 for a short while is simply unthink-
able, so notable is: rts neutraI uncolored sound. You must
hear it.

5] V-1STYPETI
Super-Track “Plus” Phono Cartrldge

. AUDIO ENGINEERS P/L  AUDIO ENGINEERS (Vrc ) RON JONESPTY.LTD.

ATHOL M HlLL P/L

"y 342 Kent Street - < 2AHill Street 57 Castlemaine Street 1000 Hay Streét
~SYDNEY 2000N.SW. THORNBURY 3071 Vic. 1 MILTON 4064 Qld. - "PERTH 6000 WA. ’
' o - " AEOBOJEP
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- 0 DISCOUNT - for § or

Beln Called a Bal'gain#

*lh fact, every Lioyd’s calculator
~is a bargain RIS 4
in the truest sense of the word- g e PRICES

SALES TAX EXEMPT
‘a great value for the money. | T
) | MODEL A

SR

.. PRICES
- SALES TAX PAID :
MODEL ‘A " § 48.61
i B 0§ 85,90
€ "$120.33

$ 43.50
-$ 78.00
‘$108.50
$ 61.50
“$ 28.00
$ 43,00

C
: - $°40.50

C)"l'lmUOm

more units. :
Studerits ‘ask for our .
Sales Tax Exemptlon
Form .

mire uinits. |
< POST and PACK -
:'$2.00 per order . .

OPTIONAL EXTRAS
Recharger and recharge-
able batteries for A, C,
D,.E and F.

182 00 per order

Square root key: Percen?oge key
Fully oddressable memory barik
Negafive and overflow mdlca?ors :
Floating decimal " . :
:Direct reciprocals ond sq uorln
of numbers -

Automohc cons?an?

{ “more, as well as basic arithmetic

Fully addressable memory

plus m+ x? key

w(pi) key ", :
Angle readouts in degrees or rcdlans i
Automatic constant

‘at $100.00 below  theé suggested retail price.

. i>No other Company in Australia offers you
“QUALITY at such LOW PRICES, : Send

$0.50 in"Stamps oF Money Order for our 50 :

“‘page CALCULATOR/TYPEWRITER - |

‘. Catalogue, which describes the operation of

- ~all units. Compare QUALITY, WAR RANTY

; PRICES and y0u w:ll buy from us.

MODELS A, C, D, 'E and F are supplied with a De-Luxe ,Ca’rryi'ng Casi
4 Penlight Batteries a‘nd a'Manual — FREE OF CHARGE <

LEASE SEND COUPON TO ' W. H K.

i

AUSTRALIAN éOLE DlSTRlBUTOR

w. H K. ELECTRDNIG & SGIENTIFIG INSTRUMENTATIDN

MANUFAETUREH IMFBHTEH & WHULESALE MERCHAN‘T

Name .. -

Address -

2 GUM ROAD, .ST. ALEANS VICTOHIA, AUSTHALIA 3021 . PHONE 03- 3963742
POSTAL ADDFIESS PD BOX 147 ST. ALBANS VICTOH'IA AUSTRALIA 3021

DISCOUNT for 5 or |

. POST and PACK -

$10.23 S
LT OPTIONAL EXTRAS
Seefo;'yourself. * Recharger and recharge-
LlOYdS always ‘able batteries for A C
means nore features at the D, Eand F.
same price orequal features $050
atajower price. F " el S
(A)Model ACC200 . o (D) Model ACCS00 o (G)Model Acc 20
B High-‘powered pocket modei ...~ - Scientific pocket model Prismi-aided 8-digit Iqund crys?ol dlsplcy
W Bright 8-digit display ’ . I~ High-intensity 8-digit display -~ . Compdct design ond light weight :
8 Fully addressable memory bank .l Performs: square roots, powers of 8 Fully addressable memary .
‘l Percentage key ! - _numbers, reciprocals,-and more. W Peércentage key .
J W Floating'or flxed (to2 plcces) decnmal ‘M- Fully addressable memory bank M ‘Negative number cnd overﬂow =
M Negative {credit balonce) and overﬂow . 8@ Percentage key . indicators - R
# -indicafors : . W Floating or fixed (02 ploces) deumal B Floating decimal - ™ s s
i B Automo’nc Eonstant B Negative and overflow |nd|cqtors B Autamatic conistant’ :
I | ] Au’romm‘lc consfont ! B 40 hour DC operaticn from 2 sfondard
. - Sa i . G-volt batteries ‘
1 SR > W.H.K. handies the greatest range of the o
(B,&::I;lp ggg:&%dé'? S ; Sl anUE L world's most advanced Caleulators including
W 12-digit liquid crystal display " * : ‘.(E,MOdel ACC 30 NEES thehR101(;KWELL METRlC‘CONVIIERTESS,
B Fully addressable memory bonk S Economical pocket model P witl direct - conversions involving e
W Percentage key - ‘M Bright 8-digit display -©~ “'METRIC, IMPERIAL ‘constants, plus two .
B Floating or fixed (to 2; 4 or % ploces) - M Percentage key 20T 7 Hully addressable memeéries; | the ROCKWELL
decimal B Floating decimol .- - ) ... FINANCIER, a business calculator with == "
M Round-off swm:h ... 7 i7.M Directreciprocols °”d 5q”°"‘”9 - logic selection switch, business or algebraic;
B Negative and overflow |nd|ca?or$ o ot humbers bor and How. ptus four'memories;  Various SCIENTIFIC
B Change sign key L "‘mfi?fggfs"“"? er and overflow. " CALCULATORS including one with two’
M Automatic constant  deep nesting parentheses. . Most of our
W ACoperation . u ﬁ?;g?i:fcsmiizt plus chain ond = Pociet Calc?:lgtors have-oversize “GREEN .
(C)Model ACC 999 - A Lot TS UDISPLAYS' which are superior to small red
M Advanced scientific pocket mode1 : o R . displays found in many other units. We'stock
W 8-digit high-intensity display T the world famous - ADLER:and LLOYDS
B Performs frigonometry functiohs; . _(F) M°de| ACC 50 : ~ PRINTING CALCULATOR,  In Electric
- “logarithms and antilogs: square roots; - Efficient P°°"‘d5* model ol Typewritérs, we offer the new :
. powers of numbers; reciprocals and Large 8-digit displdy SMITH-CORONA “CORONAMATIC 7000"

+ with @ three second ‘carttidge ribbon change, -

1

i
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" Sole Australian dlstnbu?ors

INTERNATIONAL DY‘NAMICS

(AGENCIES) PTY. LTD,,
P.O. Box 205, Cheltenham; Vie. 3192

INTERE

Big name! Small price! Top| quality!

RTEL RA—E'I‘I

. «».and it outperforms many units almost
' double the price! "

l:,It keeps astoundmg new audio people sohd state electronucs all suhcon output

' everyday.. .because it has lower - transistors. Pushbutton controis for
';{"fdlstortlon than all other amplifiers in its - power, speaker systems 1 and 2, -

¢ price range, ahd because of sheer . . volume, tape monitor. Headphohejack
' ’frperformance and value. = “facmtles for ceramic and magnetlc

i - Check the facts: Frequency response . cartrudges tuner, tape recorder,
i 20-75, 000Hz. 12 watts RMS per channel auxiliary equipment. In handsome
E 50 watts total music power (IHF) AII o 'tlmber cabmet T

| s . and it still sells under $100.
. 43: will the matching RT 222 AM-FMtuner. =

Avallable from: . .y o S TAs. Audidsé icés, 44 Wilson St, Bui‘nie73
Telephone: 312390

N SW. M&G Hoskms Fty Ltd, 37 Castle St, Blakehurst 2221 VIC. Encel Electronics Pty Ltd, 431 Brldge R4, Richfnond 3121 :
Telephoné: 546 1464 E < Telephone: 42 3762 :
Q'LD. Stereo Supplies, 95 Turbot St, anbane 4000 U W.A. Albert TV & Hi-Fj, 282 Hay St, Perth 6000 SR
- Telephone: 21 3623 : Telephone: 21 5004 :
-$.A. “Challenge Mi-Fi Stereo, 96 Pme St Adelaude 5000 :'A.C.T.. Duratone Hi-Fi, Cnr Botany St & Altres Crt Ph|U|p 2606

- Ksveas.

: Telephone 2233599 ‘ Telephone 821388

-
©
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volume controls

TRQ 2030.,

_Stereo Cassette Deck. 2 VU meters, noise’ filter,
chrome “tape switch, auto stop, ferrite “heads,
memory rewind counter separate record and play.

$159 00
;TRQ 20.0D

,‘Stereo ‘Cassette Deck. 2 VU meters chrome tape
switch, auto- stop, separate  recording controls;
.. Dolby noise reduction system Dm and RCA
1 ‘~,connectors

Stereo Cassette Deck. 2»VU meters norse fllter,‘ _ff
chrOme tape sw'tch auto stop, ferrrte heads P

$139 uu

$189 un

i

 HITACHI  ce0

~UDC120 -

12 of

$1.47
2,00

2,50
1,96
£2.14

: Aal.2.84
o435

3.92

"FOR Novmnm /x%

23 of .

$1.33
1.80
226
185
1.93

256 - L

3.53"

Philips AD1265/W8 12", $24.00

Philips 8 Woofers © .. 1$12.,00 .

Philips 1" Tweeters. .~ $ 8. 00"

. Philips 5" Squakers $16.00 o

3TC Tweeters

$350

Magnavox 8-30’s . $12 95 -

PLENTY OF STOCKS

: Tof *
; Sony CO0 LN . $2.20
-Sony C120 LN S 082,86
* Maxel COO LN L8210
.. -Basf C90 SM | T %220
.‘Audio Cassette C60 Hi-Fi $1.20
", "Audio Cassette CO90 Hi-Fi-: $1.50
Audio Head¢leaner - & '$1 00
X : of B
. ‘,Basf LN DP26 2400’ 7" tape $10 00
‘Basf LP 35 1800 7" tape - 6.5
“:Basf LN DP26 1200" 6" tape $ 6. 50

10 of
$2.00

P $2,66
© $1.90

" 1$2.00

$1.00 -
$1.30 .

.$0.95
‘ 3 of
+.$6.00

'y - $6.00°

| $9.50° i,

C200f .
‘§1.80°,."

$2.50

$1.70
-~ g180 ¢
so.g0

$1.15

'$0.85 7.

20
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s" SPEAKER SYSTEM KIT BSA 1 :

35W 3 way, -speaker system in kit form inciudes all speakers',
‘crossovers, terminals, wire, screws, coral emblem for front of box.

The features as assembled in a deslgned cabmel are as follows S
‘Features (8SA-1) L e i
Type-of cablnet N S e :Closed type:
: o 3-way 3-speaker
input impedance ; . .-v 8 Ohms
LCrossover frequency . - . J N SR 4,000 9 000 Hz
Frequency response . . 70 ~20 000 Hz
nsjtivity ; . 93 dB -
Capacity

Prlce $30 00 palr' v

10" SPEAKER SYSTEM KIT 10SA 1 "

50W, 3-way, 3-speaker:systém in kit form’ mcludes all speakers

‘ »crossovers terminals, wire, SCrews, coral emblem for front of box.: o

“The features as assembled in a deslgnated cabinet are as follows:

: Features (lOSA-1) i .

Type of cabinet .
Type of speaker .
Input lmpedance -

: 3lway 3-speaker .. .
Ohms

Crossover frequency
Frequency response

8
2, 000 6,000 Hz

‘Sensitivity ...,

~20,000 Hz_
;93 dB[

Capacity .

) Price $50.00 pair < -

G 2" SPEAKER SYSTEM KlT 128A 1
60W, 3-way, -speaker system in kit form includes all speakers, .
crossovers, terminals, wire, screws, ‘coral emblem for front of box .

he features as assembled m a deslgnated cabmel are as follows s

Features (12SA-1)

Closed type

'Type of cabinet ... i .
ype of speakér .

1nput |mpedance ceae

Lrossover frequency - .

Frequency response .,

Sensitivity '

Capacny .

1 ooo

3-way 4-speaker

8 Oh
10,000 Hz
20 000 gz

; he kits are on d/spfay at our showrdom Workmg in boxes. We stock the
boxes a/ready pre cuz‘ drilled etc for a/l 3 k/ts at reasonab/e prices. Must

«" v 100 89159 $1326 C60

MUA5/73 ;
(20K-/VOHDC) -

$1 3‘.50 eai:h‘

. CTNSUOMP 4
(ZDK-/VO HDC)
$2ll 00 each

Plessey 12050 BQ 159 $36 00 C100X 8Q 150 $14682

b L°C12P 8L 158 $19.79 C8MX 8Q 155 $.8.95.
12PX 8021582 $21.15 C6MR 8 150 $.7.90: .
8Q 159 $1‘l 007

“record ‘player, 2 VU meters,
5 W ~RMS per
Coutput; o2

g, d/agrams
‘ ,"HlTACHI DISC *'f'o [HITACHI'  STEREO =
1 TAPE :,,RAD|0 | CST215—~CASSETTE RADIO .
'SDT-3420° “o 2"} with 2 matching speakers. Big
“Stereo” - cassette Stereo 1 7W output. $129 00 A

KINGSONIC . 8 TRACK

STEREO .= o
Car playef .with 2 speakers g
Special at $55.00 Ly

channel
matching-

speakers. $295.00

~All goods available at competltlve prices. PIease»
| write -or ring for a ‘quote ... :allow a sufﬁcuent
-amount to cover Freight when- orderlng

COMPLETE MAIL ORDER SERVICE




MEASUREMENT/ECOMPUTATION: SKILLS APPLIED TO YOUR NEEDS

 LET OUR DISTRIBUTORS SHOW YOU THEIR
 COMPLETE RANGE OF HP SOLID STATE DISPLAYS.

‘Hewlett- Packard is happy to announce the appomtment
of a new distributor: =

c W. TYREE SEML coNnucToR e

10 Charles St

' “Redfern, N.SW. 2016
DR IR I Phone695264 R e

1100 Toorak Rd
Hartwell Vic. 3125

Phone 29 2338 R :
e Tyree can supply Solnd State Dsspiays from stock in quanmy
R They ;om the distributors with whom you already deal:

NSW. ', NS ‘  SA
DIGITRONICS AUSTRALIA PTY LTD RADIO DESPATCH SERVICE GERARD & GOODMAN PTY LTD
: T 869 George Street 192 Rundie Street :
© . Sydney, 2000 . - . Adelaide, 5000
i " Phone 23 2222

: . CACT L

Phone 211 0816
-3 ‘Pirie Street,

‘ 12 William Street
HP DISTRIBUTORS Maryville, N.S\W. 2293 -
S - o Phong 692040 T :
vie. A WA, o oaLon :
: 17 Northwood Street .
. Indooroopilly, 4068 Fyshwick, 2600 -
Phone 78 7979 Phone 95 6811
i

- West Leéderville
"Waestern Australia, 6007
Phone 815500 =

Sales and’ servuce from 172 oﬂuces in 65 countnes
“Austratia; 31-41 Joseph Street, Brackburn, 3130, Victoria: Telephone E ;
1 90417B - j G

B9 6351, Othef Ofiicés: Adelaide, Brisbane, Carbefra; Perln and
Sydney Also Auckland and Wellington, New Zealand.

RADIO ‘PARTS GROUP EVERETT AGENCY‘PTY LTD ELECTRONIC COMPONENTS ELECTRONIC COMPONENTS PTY. LTD
, P.O. Box 162,

562 Spencer Street -
- West Melbourne, 13003 .
Phone 329 7888, 301251,

.,Jrlmui*

PACKARD |
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" Goodmans

ngh Fldellty Equ:pment

I

‘Model One- Ten Am/Fm

50 Watts per Channel into 4 Ohms
‘Variable Tuning Ranges:

- 108 MHz
. Depth: 305mm

“Finishes: White with

Dimension 8
‘@ 8 speaker system
'L.F. radiator, 4 bass speakers,
2 midrange, 2 dome tweeters.
Nominal Power Input:
60 Watts .
Impedance: 4 Ohms
Sensitivity: 4.4 Watts
Frequency Range: 30-
22,000 Hz
' Size: 303/8X14X12V2
- 77%x 355 x 31.5cms
Finishes: Teak, Walnut
or White

Tuner Amplifier

Power Output:

VHF -FM: 87.5-

Length: 584mm
Height: 115mm

discreetly coloured controf "~
‘tabs. Teak or Walnut finish case
with brushed alumlmum fascia.

gMagnum S.L.
® 3 way system

1 x 12 bass speaker,
1 x 4" midrange,
-1 dome tweeter.
*Nominal Power input:
40 Watts ‘
Impedarice: 4-8 Ohms
Sensitivity: 2 Watts
“Frequency Range:

:Frequency Range: 35-22.000Hz ‘
-~ 8ize: 30 x 14% x 10-6/8"" :

: Havant S L

. ® 3 way system

. 1mpedance: 40hms
. -Sensitivity: 4.4 Watts
"~ Frequency Range:

Goodwood
e 3 way system

1 x 12" bass speaker,

1 x: 4" midrange,

1 dome tweeter. ,
Nominal Power Inpuit:
A0 Watts .-
Impedance: 4-8 Ohms .
Sensitivity: 9 Watts

Finishes& Teak or Walnut:

Model Forty Forty
~Amplifier '
Power Qutput: -
35 Watts RMS per channel
into 4 ohms
" Total harmonic d|stort|on
Léss than0.1% at 30 Watts
per channel
Frequency Response
30 — 20,000 Hz ¥ 1.5 dB b
““Finishes: Teak, Walnut or Whlte
- Size: 22x11% 3%|ns i

1 x 8" bass speaker
1 x 3-3/8" midrange;:
1 dome tweeter,

Nominal Power lnput
20 Watts

"N

'ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1974 e B e

-'30-22,000 Hz - 45 -:22,000 Hz
Size: 24 x 15 x 11-3/8 Size: 18%x 10% x 10% S
©62 x38.1x29cms ~ ABx265x265cms - "iAvallable At
L ; _ Finishes: Teak or Walnut =7+ .~ Flmshes Teak; Wa|nut or Whute Leadin " !i-Fi Deaters.
' ‘r N
| t Th(ll'l'l Sales A DIVISION OF AWA. THORN CONSUMER PRODUCTS PTY. LTD. |
: 'mm BRANCHES: ) : :
' Victoria .. New South Wales : South Australia GENTS
© 123131 Bamtiela Road, 348 Vicioria Road, -~ 101 Main North Road, .. Tasmania :
. West Heidelberg, Vic. 3081 Rydaimere, N.S.W. 2118 . - Nailsworth, Adelaide, 5083 - ‘Barrett & Maher Pty Ltd L
“Tel.: 4591688 - - Tel: 6380411 (Tel: 2691966 - . . 4 Lefroy Streer, .
Queensland . . h - L " Western Australia North Hobsart, Tasmania, 7000
73-75 Jane Street, C 321 Butwer Street, Tel 34 3509 ’
‘West End, Queensiand, 4101 Perth, W.A. 6000 . : : 5
“Tel.: 447211 Tel.: 28 6400 : f
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- Assthact A e The aim of this series is to explain
' GREEN SOURGE ) SR B © - the bacically simple principles
: -which, when combined, malke the

o %5 near m!rar!e of colour television
: possible,
e The intention is to avoid inten-
8 Sive explanations of any step in
the process (as a specialist may
require) since this would cause a
10'7‘ . -ganeral reader to feal adrift..
. Instead we shall describe the
_fundamentals which are essential
B ‘matter for anybody seeking a
106 . broad und@rst?ndmg of roieur
te!wecmn
Hos
04.
02 '
da ’
'~—}1\ N R TR /, o Fig. B. The C.1.E. chromaticity diagram S
[ A . ' : S : "5 which shows how all colours, including R
B ..ABSTR/;\CT. e I e EI %?’ﬁg{\m -+’ . .spectral colours which lie along the heavy CL
SUPER v , : e 'RED SOURCE ling can be achieved by combining threg‘

- 'BLUE SOURCE

‘super’ fictitous primary sources. .

THE PHYSICAL NATURE of colour
was a complete ‘mystery until 1666.
Then, Sir lIsaac Newton - discovered
that a -single ‘beam of sunlight passing -
through -a wedge-shaped piece ‘(prism) .
Jof glass - becomes dispersed 'into -a
“fan:shaped beam .or Spectrum of many
brilliant colours. :
" We recognise the spectral colours as
“different wavelengths of ‘light energy
which ‘were all present in the sunlight
but have become separated by varying e
degrees of bending in the class'wedge. =~ %%
For ~example, spectral - green - is a = -+
monochromatic . (single - wavelength)
" radiation of about “550 hanometres
" wavelength, Its frequency -is nearly
*.1000 000 000 Megahertz} o
~The ‘eye -is ‘sensitive ‘to- only ‘a very :
’ narrow band of this ‘spectrum. This
Fig. A. This illustration shows the effect of mixing varymgproporﬂons of light co/ouredred A band extends from 380 to 780 -
greenand blue. These are: theadd/t/vepnmsr/es used in colour telews/on dlsplays o ' “‘nanometres {1 nm - 10%m = 10A

b “wavelength (Fig. 1).
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! Fig. 1. Sensitivity of human’

| eveto spectral colours and .
.~ their relation to other forms

] .. of radiation. The names of -

l s ..the spectral colours are

I

]

I

ORANGE
RED

Subjective and the transition

from one colour to the
next s gradual, riot sharp
as. lmp//ed here.
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Red is the colour sensation produced

by ‘wavelengths-in- the region.of 7007

nm’ and violet is the colour sensation-

produced by wavelengths in the reglon
of 380 nm. e
~The colours- at the ends of the

‘spectrum {violet and deep red) appeat i

“comparatively dim, this is because the
“eye - has less sensitivi‘cy to these
wavelengths :

- Although there is’ surpnsmg|y great
variation between people, an average

ULTRA-  INFRA- . MICROWAVES
RED . ' . i

response curve for ‘the ‘eye has been :

.measured and is shown -in Fig. 2.
- Those in electronics will - riotice that
“this curve  resembles -the response
“shape of a tuned circuit and it is a

remarkable result of evolution that the

-peak’is ‘tuned’ to near the wavelength

of maximum emission from the sun..”

The eye does not judge colours by
“measuting wavelengths.

Instead the eye seems to contain
“three sets ‘of nerves with different
wavelength ~ responses, and - .the

"~ sensation - of - colour~seems .to be a:
sensation of the relative proportions iri -

- ~which this triad of nerves is stimulated
‘— see Fig. A. It must be stressed that
. this_description 'is merely ‘conjecture.

It describes the way the eye reacts to -
~known mixtures of ‘wavelengths but .
has not yet :been’ medically proven.:

Certainly -though it 'is -a reasonable
conjecture, for if we combine three
light sources (particular ‘shades of red,

green and blue light ‘called pr/mar/es)
and stimulate ‘éach nerve individually, -
© any ‘possible colour impression can be:

wo simulated by ‘varying ' the relatlve':

+, -strengths of the sources.

Figure A'is'a way of showing this. It
“is'a colour triangle where each primary
‘coloured “light .is" shown -alone at’a
ccornér and becomes mixed with one of
““the other Iwo primaries:as one moves
“towards one of the other two corners,

ELECTRON|CS TODAY INTERNAT|0NAL NOVEMBER 1974: :

P

| .suigests that these colours

. of .becomes. mixed with both of the
' other ‘two primaries as one ‘moves -
;towards Ihe centre of ‘the ‘opposite

- side,

. eye respohse in Fig. 1

L T.V.&RADIO

S

At - the centre’is " the coiour
'white’. This’is produced by near equal
strengths of each ‘primary. . The precise
position of white on the triangle is a

" matter’ of choice since, like any other
colour, its ‘separation from bordermg

colours is indistinct. - i
The colour, triangle shows only the’
colours  produced - by ‘. different

- proportions of the ‘three lights. It does

- not show :the effect of brightening or
darkening ‘all three lights by the same

factor. Doing this does not change the |

“colour of any position on the triangle,

it . merely-: varies - the - fuminosity
(brightness) “of 'the : coldur.” Since
luminosity information is absent from
the trlangle ‘the 'white’ area could
equally rightly be called “light grey,

- colours:

' nature of purple a rhixture of red and ,
green which has no smgle ‘placeon the -

spectrum, becomes clear ‘in Fig. Al
‘Artists - may be | ques'uomng our:

* choice of red, green and blue primariés : o

since - they -have found red, blue and

“yellow to be the most flexible choice

of paints to be mixed to give other

- quite “different from ‘the process of
- paint ‘mixing which ‘is:a subtractive

. process”

i.e.; the . more.’ o|oured
pigment: is ~added to the mix;
~darker . the . result: hécause 'fewer

‘wavelengths ‘of light are reflected. An",
artist concocts his colours by removmg‘
~some- of ;the .wavelengths ‘present in -
white light {the colour of his canvas or
of the base of his paints) -until- the

- right mixture is left:'Hé can therefore ..~

start - with more than .one set -of
- subtractive primaries, using more than

*  magazine).

medium -grey, dark grey or black since .

“this s the variation caused by varying
luminosity. The reason brown was not

found - in :the " spectrum - i now
apparent: brown is ‘merely the ¢olour
.yellow - with low - luminosity. -

(Therefore 'a brown object brightly 1it
against an-otherwise dark background,
S0~ the'  eye - over-estimates’ its
fuminosity, appears yellow!) Also the

VIOLET

L USENSITIVITY 0

,F/g 2. The three hypoth-
etical responses which N
* combine to give the overall

(baséd on experimental e
“data).F rom left to right . -
| the peaks are at blue, ' -

green and réed which

INDIGO -

- three for best results {(as is done in

printing ‘the colou - pages of this

Although - the comb|nat|on "i'of :

primary -coloured lights to Create riew .
‘some 7

colours s fairly . successful,
colours, including ‘the spectral colours,
“cannot be simulated .completely by
any’ mixture. For: example, “speéctral
blue-green cannot be copied by mixing

“any - other colours, spectral - or
‘otherwise.. (Of -course if we choose
spectral blue-green “as one of our

_primaries this  particular prob!em is

solved, - but- all the other “spectral
co!ours remasin.) However it has been

found that any “of these ‘inimitable =
colours, if first' modified by adding an S

t

amount of one of the primary colours,
becomes . a colour: which can be.

‘simulated by combining the remaining <

two  primaries..-It is -as though each
primary to - . the - spectral . colour

rcounteracts ‘the negative quantity ‘to

produce a co|our ‘which Iles within

Fig.2. - =
-~ Since we ‘cannot have negatlve hght
- sources, - spectral - colours ~will . lie
i B B8 g,
e B - R T B T QRN R - S
I ] w 4
L S > o - Y
N ; o

‘BLUECONES /.

i \«/mnu. RESPONSE
.M. GREEM CONES

RED CONES

could beused to influence
" gach responsé individually,
and in combination cause
K the eye to see any colour..

¢

1
400

WAVELENGTH IN NANOMETRES

T'
600

L T
500 700

25

However “our . simulation ‘of -7
colours by additive mixing of hghts is 7

the -



¢

: ; (s oo
“Fig..3. A feature of the chromiaticity .
diagram is that the colours achievable by
“combining any ‘three primaries cah be found
by connecting them on the chart, The three
- ‘dots above represent to scale the best
television screen phosphors available for-
colour television.- Therefore colour telévision
can only reproduce co/ours /ylng ms:de the
tr/ang/e L {

~putside any cololr triangle drawn with
real - light “sources
However . the - *C.l.E. . {Commission
‘“Internationale -de L’Eclairage. — the
~International .- -Commission-: . on
" Illumination) :defined in. 1931 thiree
-abstract primary colours which, if they’

- existed, could be combined in suitable -

ratios to stimulate -any known colour

at. the- corners.

F 4, Co tours of four Ievels ofsaturat/on L .
a2 Ky .“i-colour position from z =

Dot at cen tre is wh/te zero saturat/on

’

O I Lt

‘colour triangle using -these sources is

the' chromatrcrty dlagram shown in

~Fig."A. Here the quantmes ‘of the

prlmarres -are . given in 'tristimulus

units’ yoand 7, ‘which have the
property that - units - of different -
Jprimaries can be assumed 10 give ‘an
accurate . measure . of - the  visual .

‘brightness. of "‘the resultmg. -cofour.

** Since brightness (luminosity) variation

"does not affect the triangle, fuminosity

can ~be giveh *unity “value and the"

since the third z can-be found for any B
1 —{x+y)

“Much can be  deduced from this -
diagram. - For ‘example it shows that

+* any real colour triangle must ‘have as
“-its corner:primaries three colours-on

~the diagram — Fig. 3. Since no such
~triangle -can be drawn to -encompass
the ‘entire Horseshoe, spectrai colours :
can never be 5|mulated

‘SATURATION .

Colours near the horseshoe boundary
have’ a strong .undiluted -quality; the -
strongest ‘being the spectral “colours, -

" Colours “nearer: .to the white “at. the

approximate centre . of the horseshoe

‘are paler or ‘pastel’. The distance from )
~white “of ‘a_ colour on the diagram is ~ ~

impression, . incfuding-all' the spectral * _trlangle -drawn'like ‘a ‘conv‘ennonal called “its - “saturation’ which - ranges -
o colours The usual plesentatlon of the ‘graph‘vv‘ith‘only',two variables, x-and y, . “from’ 0% (whlte rtself) 1o 100%-
1 14 anrenna TSOUND £, “AUDIO (=77 s : S
l T VAR peTECTOR[™] - Aamp - {Ey| SPEAKER ot T A
: ' "s‘u‘ecAeR R on : o D e
NER & vision | & -1 VIDEO LUMINANCE-| 2] - DeELAY” |4 - 1E LUMINANCE | - 1-CATHODES /.-
UNER ~p- S 3 >
i : E 1™ IF. > oeTecton [+ 1 AMPLIFIER > CLINE P - awpuipier [
: : U e S eyne S} LINE » oo Bea
R [ P SEPARATOR — 71 TIME BASE Sl DEFLECTION
A ¥ < I : LA —— COILS ./
— L A B e gt T ; : 1 —AND o
COLOUR : . Lk ] Fonid : : . i —p CONVERGENCE
KILLER : N i N FIELD ! R CIRCUITS Coen
: . S e TIME/BASE L R : G :
BURST - " oo - - NN v i . : . o . 5
¥ BLANKING e : . ) U R R
4 ADDER . |- SYNCHRONOUS v BUGRID - Ll o S e
DEMAND G=¥) i R R ) PTG IR o
" ) - MATRlX B - e s s
“JCHROMINANCE] * . 64y SEC - UG GRID : _ . -
¥ “JAMPLIFIERS . - DELAY 5 COLOURDIFF - ; e
; . LINE . N AMPS Segr GRID . T AT - "CONVERGENCE - -
S UBTRACTOR- 91 - SYNCHRONOUS | ) > /] i fw -
> : e DEMAND 0 i ! R
- o e : 4 1 DEFLECTION 3 -/
| . 1 S " O < I
-sunst | surst prinse” | Jneactance[ Irerertnce :S'f\se SWITCH k e SPLT?J%RT
cate P ame P oiscriv PYconTroL. - | Joscitiator| i - CTURE TUBE
: ; ool ceo b o #00° § Lo0 DL S
. j 1 » N 78 kH7 -
: : ; : : T U lswiTeH ; B
- FE ] T . T “ESIGNAL . © 3 - ; : : o
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“Block d/agram af PAL colour receil ver it /ooks comp/éx here but'in. actua//ty itisa bas/cal/y s/mp/e /og/cal de vice,
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it ‘There could be many choices of pairs’

Fig. 5. Each radiating line /orns‘colours of a
particular *hue’. Wh/te at the centre has no
hue .

saturation  on’ the bor‘der of the
. horseshoe-— F|g 4 :

~HUE
If we start at any 100% saturated

~:colour and progressively deszturate ‘it

- by adding white light, we travel from -
the boundary of thehorseshoe alonga -
straight line towards white. All ¢olours
-along such a line are said to have the .
same hue and vary only in saturation.
‘There is an-infinity of possible hues — -
see Fig. 5. Note that a triangle of feal,
primaries; as used in-a colour television
display,-can simulate any hue but not
~at full' saturatiof.:- Since :100%
‘saturated colours are rare in nature the
restriction s - acceptable.. Thus the -
question of how colour television’ can

" reproduce ‘a ralnbow spectrum . is

- answered ‘— the* hues are reproduced' ‘
“correctly ‘but 'some colours may lack
“trué saturatlon

‘ CHOICE OF COLOUR VARIABLES
FORTV «
We-shall see in’ Part 2 of the senes-
that because of the need for the colour
_television signal to be suitable also for
~monochrome . “recéivers, -~ lumingsity
*information is transmitted in the form
of @ monochrome television srgnaI and
two extra streams of information are
cunningly added to ‘the signal for
‘recognition -by colour feceivers ‘only.
These two ' extra .-signals - are - two-
variables which' define ' positions of
- colours  on the chromaticity: diagram. -

of variables. ‘Hue and saturation are a
- possible’ pair  since they -uniquely .
define  any . colour. - However -it is

.undesirable 1o use variables capable of
specifying -colours -which cannot be

1/8 W catbon film 10%,

I'IOBIPAK

P 0 Box.224, South Carlton, Vic. 3053
RESISTORS y

. . 4c ea.

.. Special — 100 for $3. 40 — 25 for 92¢

1ohm 1% Y:W Wire Wound ... .45c ea.

.10 .ohm 1% 12W Wire Wound . 38c ea..

1/8 W carbon film E12 5% . .»5¢c ea)
Y2 W carbon film E"S 5% .. .. . BC ea.
Special — 100 f 4.50 -

1'W carbon film E12 5% 6¢ ea

Special — 100 ‘ $5.40 7
MR 30 metal film E24 2% ..... ..11c ea.
SpecIaI—loofor........$950 :
. SOULID STATE DEVICES -
MEL12 Light Detectors: .$2 ea.
} 1S44 . Diodes (40 Vv PIV) .18cea
ZN414 (Chip radio) . 3.95 ea
MC1455 P/Timers .°, f wes$3 €a
7490\(Decade Counters) caaeewes $1,65
=" TRANSISTORS L
2N2926 s1 oo ‘BFS98 ., $1.60 ZTX382.$1.40
369 -4l ‘ME6003.....55 ZTX500 . $1.05
2N4121 MEB003.$1.00 ZTX501 . $1.16
2N5133 . 2ZTX107 ,$1.00 ZTX502 /$1.25
N5134 ZTX108 ..,.99 ZTX503 . $1.38
N5137 | ZTX109 .$1.15 ZTX531 . 81,95
2N5138 , ZTX114 .$2.00 SC45D ... $9.50
2N5139 TX300.$1.15 SCS0D .$11.20
BCZ ZTX301 . s1.1§ S
BFSGI 2TX304 . $1.9

SLIDE POTENTIOMETERS

Linear 5K to 100K < ... . 70cea.
Logarithmic 5K to 50K ...70cea.
Knobs — chrome 23c —black 18¢
: . CAPACITORS e
Tantalum 0.1X10UF . . . 28cea:

Polyester Film — 0047 .01{1F — 10c;
-022UF — 12¢; 1047 —~ 14¢;
) :220UF — 24c; 33UF —
Electroly!lc P.C.B. Type
100/15v \ s o 38¢ 25725V |
470/50V ", s70¢ 100/25V s
470/25V viii59¢ 220725V |

Plgtail type

470/50\/ '....75c 100/25V ... ...30¢
470725V, .l € 250/50V , .- .. 49¢
2000/25V .. 1 180¢ 2200/16V ... .. 75¢

"DENCO Coils. (Piug In type) —
‘Valve ot Transistor types , ." $2 25 ea.

PUS TING & PACKING 30(: per order.

F — 16¢;

4 ~normal trading .hours,

reproduced RIS N

v
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sKnSlMPLA?LUX

MDDULAR WAI.I. UNITS
"Ph. Sydney 57-1841 .
SAVE BY ASSEMBLING YOURSELF

NéturaI Teak Hi- Fi furmture :

‘MODULES : =  multiples of - ‘30%"
ILLUST. 5’ '5( 6'9" high - $180. 00
‘Full range d/splayedat— IER A
504 KING GEORGESRD.,
BEVERLY HILLS. NSW 2209 :
{opp: Hotel Bennelong) :

CLOSED ~ MONDAYS otherwrse
PH: GWEN
TINNEY 57-1841 for brochure and
prices “or- post coupon to ab0ve i
. address - .

" Mail the coupon and we’ll send you a

- Accountancy

- Panel Beating I.A.M.E,

’ Secretarlal

“{Advertisement] =

BECOMEA
COIORTV
TECHNICAN

AND EARN MONEY THAT |
WILL MAKE YOUR FRIENDS
'GREENWITH ENVY

Within - months  colour TV “will be’
coming to Australia. 1t's 4 chance for
'you to get in on ‘the:ground floor, "
because “there wil! be a huge demand
for ‘new sets-and technicians specially - .
trained in - the  field of colour TV
servicing. Through ICS .you'll get the
necessary .training to break into ‘the
industry. However, if you’re already in "
-the TV servicing field, you’ll receive all
the instruction necessary to -prepare
you for this coming revolution in home -
entertainment.: - As - “an. . | ‘engineger,
technician .or serviceman; there's -a -
whole profitable new future about 10
open for you.. :

if you start Iearnmg now

With an’ ICS course you'll 'get expert Mb
tuition ‘at home, in- your.own time. -

FREE ICS career program kii on this
or any of the courses below. Mail the -
coupon TODAY. ;

Hotel Motel Management L
- TV Setrvicing — colour ;

Bookkeeping, Costmg .
Computer Programming
Efectronics .

Building & Architecture
Quantity. Surveyors
“carpentry

Engineering -

Mechanical & erl ;
Chemical & Industrial
Electrical

Automotive:

Mechanical Engineermg

Business Management
Small Business
Industrial/Personnél
Air Conditioning -
Refrigeration & Heatmg
Sales & Marketing,
Creative & Professional
Writing °

ICS Career Programs

k] nternatmnal Correspondence Schools,
¢« . 400 Pacific Hwy. Crows Nest,
N.S.W..2065. Tel: 43—2121

I am genumely interested in startmg
my '‘new career -as soon as possible.
Please ‘express Career Program Gulde e
ticked. . l

TV Servicing [ Air Condmomng &

Refrigeration [1Automotive [] EnEIIj :

‘neering [ Drafting” (0 Electronics
"Building & Architecture I:IWrmng O
~Art i

Mr/Mrs/M/ss..... ......

Address.......;.....‘..;..1..:..1'-

: O P Postcode....... .. .
NAME .o ey T B : R
v ADDFIESS N L . Occupation & .. ovive 00 i la e Vol
SUTE SPestCode.. .. AGE - opiaes T
I- — —t ~ e’ CONFIDENTIAL ‘s

v»'27 :
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Have vou had the

LUX experience

: 'The world s Iongest establrshed manu- g

“ facturer of amplifiers (1921), Lux first

" 'make the unit o their own standards of_.
" quality, then put the price onit. Lux

softness of every mstrument—— ;

Avarlablefrom. e e U e “ Audio Serv 4 Wils
e SPA Lo S Telephone: 312390 N

Telephone: 546 1464 : ‘Telephone: 42 3762

Q'LD : “Stereo Supplies, 95 Turbot St anbane 4000

“Telephone: 21 3623 elephone: 21 5004

* S.A._Challenge Hi-Fi Stereo, 96 Pirie st, Adelalde sooo * A.C.T. Duratone Hi-Fi, Cr Botany St& Altres cn Phllllp 2606 i

Telephone 223 359 elephone 821388

S 28 L

n |mmed|ate afflmty with the unit, and
here’s aLux model with just the power

‘amplifiers make apparent the mystery and fhandlmg and performance to surt you -

: -Albert TV & Hi-Fi, 282 Hay St Perth 6000
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N.S. W ‘MEG Hosklns Pty Ltd 37 Castle St Blakehurst 2221 A ‘Encel Electronics Pty Ltd, 431 Bndge Rd, Rlchmond 3121
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for home and oommerclal use

: Industrial o

mia'owave

“for drying,
oooking and

heatinQ ‘

- processes.

‘Hol‘ada'y microwvave: f

measuring

- equipment
o for

JURI————

kworkshop
~and laboratory |

g Dlstnbuted in Australna by

. ;Supaspede Microwave oven Mfg Co. Pty I.td

a7 GLENVALE CRESCENT MULGRAVE 3170 Phone' 560 1468

Hl FIDELITY AUDIO
SYSTEMS

| For information
about our range
of speakers
contact:

HOENIGE
AUDIO INDUSTRIES

15 Rochester Street
Botany 2019.
Telephone 666 5201
or your local yretarler

. We also specrallze in burldmg to order all
type of horn enclosutes for stage or domestuc use.

iy
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Career
o Opportumtles for

- COLOUR
‘ TECHNICIA NS

Large |nternat|onal marketmg organlsatlon wuth offlces in all states' ;
invites applications from experlenced Te|ev15|on Techn|0|ans with

some knowledge of colour. .

 Company specialises in colour televusnon on|y and is bundlng a
~large comprehensive national sales and service network. ‘

Opportunutles will exist in each capital city but. immediate

requirement is for cities of Sydney, Melbourne and Brlsbane

: For Sydney, workshop technicians will be required to work at area
- service centres located at. Pagewood, Rydalmere and Greenwich.

For Brisbane area location will be Alblon and Melbourne locatlon B

Rlchmond

Field' Techmmans WI|| be requ1red to operate from area serVIce' T
- centres and will be provided with suntable vehlcles

o Training will be provided. .
e Colour work only =

e Bestsalaries in |ndustry
®

» Immediate life cover and sUperannuatnon after
. qualifying period. - -

‘Successful - appllcants'wnl be brought fto"
~ Sydney for training.

e Within reason cand|dates may. choose Iocatlon

~ For mterestlng career opportunlty apply:

Mr.."Berry”’ Beresford :

- TRIDENT TELEVISION PTY. LTD
152 Bunnerong Road, . - .
Pagewood 2035. (Phone 349- 8888)

trldent colour
telews:on

(0




envuron ment

" OUR ABILITY to dete’ct’signals from
\;any area ‘of interest .is largely limited
. by the extent to' which noise signals

< {those that fook like the desired signal’

-but which * come from unwanted
sources) are present in the total output
..energy from the system being studied.

All practical signals contain noise:

sngnal/nOISe ratio expresses the relatlve
proportion of each.

When: the ratio -is much Iarger than ‘

“unity little difficulty in detecting the

" sighal is experienced. 1t is when it falls

_close to, or below, unity that special
technlques must be brought to bear if
“'the signal is to be extracted.

The -uninitiated might feel that a
~signal containing as much noisée " as
“signal "is ‘close to useless. But it is
" possible,  provided = the - noise . ‘is
~different in character to'the signal in

+ some way, to separate the two. By the
use ‘of certain very powerful methods
it is possible to recover signals that are
only 1/100,000th of the noise level.

An incredible amount of knowledge
gamed from research studies has been
obtained under conditions where the

“signal/noisé (S/N) ratio is extremely
poor. ‘Many - experiments - .can be
designed “to- work with large’ S/N
ratios: this is fine if it can be achieved.

' However, many ‘effects are not under

the control of the experimenter, so

when natural background swamps the

32

- COUNTIN
PHOTONS

How to extract ultra low level srgnals froma hrgh noise

~-technique (also

éignal there is no option but to employ -

advanced ' . detection techniques.

Examples inctude studies of atomic
forms ~ -of -

absorption, various
spectroscopy, audiometry, bio-medical
stimuli response measurement, cochlea
microphonics, doppler measurements,
electro-luminescence, -electron spin
resonance, nuclear magnetic
resonance,- .Zeeman ' effect, - laser
frequency - controllers, .- Hall-effect
probes, photometry, -strain -gauges,
micro-wave studies and many more
where signal enhancement is needed if
anything useful is to be learned. :

A large proportion ‘of these examples
are concerned with the measurement
of .optical radjation‘levels .. . those in
the ‘radiation band from infrared to
ultraviolet. - - The- - usually = applied

methods for detecting -the minute.
radiation , ~
looking at analogue properties of the -

signal energies - involve
light — the detector  produces a
gontinuous form of signal that has an

amphtude proportlonal to the signal.

The most used method is the lock-in
Known - under
numerous - other - names,” such - as,
phase-sensitive-detection, synchronous
detection, coherent detection). In this

.method the photons collected in the
‘detector -

{photomultipliers
most - usual form employed in hrgh

are the

“Precision Devices” Laser Photon Correlation Anémometer.

sensitivity work) are used to produce a
voltage or current that is amplified and
processed as an analogue S|gnal entity.
A good ‘lock-in amplifier can detect
signals as small as 100 pV or, in terms
of current, 0.01 pA {10-12A) which is
certainly good but it is ‘not the
maximum-attainable.

Our dual concepts of light teil us that
it can be of a continuous nature or
that ‘it  comes -in discrete pulses of
energy, -catled photons. Photons are
fundamental quanta of

electromagnetic energy occurring in .

the visible
electromagnetic

region of the
spectrum. - In = the

.. shorter wavelength region we have the

nuclear particles that are handled as

~pulses -for this range, puise counting

methods are used instead of analogue

'procedures ! ;
“It is-not so surpnsmg, therefore to

seé the same approach to the problem
has -also ' been applied to - light,

" considering it as photons It isa

relatively . new concept in practice

‘havlng its commercial - origins - abotit

seven - years -ago -when the methods
. .were developed for chemical analyses.

Today several manufacturers offer

equipment for detecting  extremely

- :low-light-levels that are buried in noise -
by the use of “the dlgltal photon

c0untmg method.
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~-detector
time-dependent because of such things

© as "leakage current . variation, applied

~‘dimensional -and

being -

- ‘analogue -in nature, produce drift. 1f

~nearly

radiations

v

DIGITAL BETTER

~ THAN ANALOGUE =
*. The " analogue lock-in methods” of -
- - signal recovery, although good, are not

" as powerful asa well designed photon °

counter arrangement. Firstly, practical

_lock-ins"  cannot achieve ‘the 'same

" degress of improvement in S/N ratio at -
very low light levels with a subsequent -

. reduction - in -
" ‘Secondly, analogue systems are prone .

overall - -sensitivity.
to 'gain changes ‘as the components
drift in :value with time:

changes, for signal amplitudes aré not
critical ‘in digital “circuitry. Thirdly,
characteristics = are

voltage * variations,

chemical - changes which,
the detector can be used to detect
signals that are digital ‘at their source,

‘these drift effects are greatly reduced.

Another important  factor: is that .

_sophisticated signal processing systems
always . incorporate . digital
computlng machines, so signals already

+ -~in a digital form are to be preferred as -

"the need for an analogue to dlgutal
converter is av01ded

L PnAcncAL"coms'm‘ERATmNs»
~ OF DIGITAL LIGHT INTENSITY
'DETECTION

" The energy of a photon is given by

f hc/)\ where h (Planck’s constant) and ¢
{the velocity of light) are constant.

- This means that the pulse height of
photons formed by visible radiation

~{and near to’it) will have energy levels .

that are much the same. This fact is
used to effect in noise reduction as we

: W|l| soon see.

' Each quantum of light 1anding on the

. detector should ideally - produce a

well-shaped pulse ready for counting.
Furthermore the ideal detector should

not generate pulses of its own, for
thése would appear ‘as signal resulting’
answers.’

in  ‘misleading
Photomultipliers are usually Used; they

¢ come ‘closest to 'the “ideal, and ‘have

internal gain of around 1 000 000 wnth

:'vel*y little addition of noise. . :
+{n -practice, as the system is made

more sensitive, the sngnal will be found

to contain stray noise generated in the

signal  background.: It - has - been

- established that only ‘some 6.15% of:

photons “are’ - detected in " the

" photomuitiplier _and - that ‘it too
generates noise pulses internally. These *
pulses arise from secondary .emission-

on- the “dynodes, electron - emission
from . the. photo-cathode,. ‘and, from
emissions . . caused by - external
fluxing’

surface :
photomultiplier - typically generates a -

Digital .
counting is far less affected by gain-

through - the
~photomultiplier. On top of these noise -
’problems there is an unpredlctable

leakage  current. A

background noise count of 10- 100 per
second from these sources

SEPARAT!NG NOISE
" PULSES FROM SIGNAL
~PULSES -
The analogue lock-in method derlves' S
" its' signal ~extraction -capability by -7 ¢ L o
- Fig.1. Pulses with height lying inside the -

limiting’ the bandwidth of the signal to

‘very narrow limits, thus redUCing the
“noise ' *energy -

‘Which - is
wide-band white ‘noise. As the signal

energy - is ‘all ‘contained in the same

narrow *bandwidth the sngna1 power

remains unaltered but the noise power °

is reduced. The net result is a dramatic

“improvement in the S/N ratio. As the

improvement - is-proportional - ‘to
bandwidth; " the . longer ‘the .response

time - allowed, - the better the sngnai

enhancement;

- In pulse countmg a somewhat Slmllal'
‘procedure “is . used by distinguishing -
between pulses of ‘different height..1t "~ -
- has ‘been" established that : the signal .= .
" pulses have amplitudes lying .within
energy

well . defined - limits - {the
equation tells' us this) and that the
noise pulses - {discussed “above) ‘have
heights - ranging - from “small ‘1o large
‘with- - a umform dlstrubutlon of
amplitude.” ’

The . prlnCIp|e used therefore to
reduce the noise level of a pulse count

‘is to accept only-those pulses that lie’

within * .two™ "defined  devels' - of
amplitude. Those  that ‘lie above the

~level are not counted and neither are

those that lie below the lower level.
The amplitude _range wherein pulses
are accepted ‘is called the window; see

- Fig.1. By this meanssome, but not all,
- noise pulses are .ignored, thus raising -

the'signal 10" noise ratio. Noise pulses

in the window are, of course, accepted ‘

as signal, o
‘Another” advantage of the window

scheme  is that ‘the .system is more

tolerant of detector-gain changes — for

“the following reason. A gain change

effectively raises or lowers the position

of the discrimination window but does
not alter its width by much. Signals
now accepted in the-hew area at the

top of a raised window are balanced

out by roughly ‘equal losses in the area
lost -below. Provided " the - window

PHOTONS © PREANPLIFIER

|
'DETECTO

EXPERIMENT

DISCRIMINATOR A

; F1g2 . Basic blqbk diagfam ofa photoh ceuntiﬁg system. ... z:

T
e

ELECTRONICS TODAY INTERNATIONAL NOVEMBER 1974

“usually

. “PULSE . Ll COUNT

TQHEIGHT T e T ZEROJ : JLEVELS
COUNT
ONE - S
E WINDOW
"7 "COUNT,
' ZERO
2ERO

~two discrimination-levels are accepted for

window.

counting. The central area /s known as the .

i

wndth and mean helght |s chosen

“intelligently to suit the energy of the

N
'

~used) -preamplifier 'is ‘needed -to raise

“for .acceptance by -the discriminator. .
This stage has adjustablediscriminator -
“levels that form'-the window needed *
experiment .

signals to’ be-detected, - this method is - -
“‘not affected much by gain changes. A
similar_argument applies ‘for drift in
the dc level of the detector output. In
‘sharp contrast, the equivalent analogue i

method suffers’ dlrectly from gam

- changes and dnft

THE BASICPHOTON
'COUNTER SYSTEM L
The block diagram ‘of *the - basic -

« photon counting arrangement is shown‘
. -in Fig.2.

T

‘“The detector” is | coupled to? the

*eXpe'riment with~ the  known stray . .
influencing effects screened out as well .
~as possible.. As-the pulses from ‘the’:

photomultiplier are still very small in

‘amplitude (maybe only microvolts), a3 "~ ‘

low noise, very fast (1:ns rise time is

the signal 1o a reasonable level ready

for . the :“particular :
concerned.. After: discrimination : the

remaining pulses are fed to the counter. -
* unit. The output of the counter can be _ =
displayed, fed to data storage, ‘used 1o
+ control. a -process or sent -for further .
‘processing to provide mformatlon such

as photon rate.
Typical

i

| .pUNCHOUTPUT
X-¥ OUTPUT

s NUMERICAL
DISPLAY

v

COUNTER

Ly [ ANALOGUE RATEMETER
DISPLAY OF PHOTON RATE
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DISCRIM|NAT|ON

count ‘rates provnded R R
commercial equnpments such ‘as that -
_shown"in-Fig.3, range from less than 1 -
.. per second -to 108 per-second’ usmg
“interval times from 1 to 1000 s, g
-~ +'As the signals are digital rather than
_-andlogue, the dc drift of the detector . - .



COUNTING PHOTONS

Fig.3. Front Panel of Brookdeal Photon Counting System6C1.° *'"

‘with time does not impose a duration
limit - on'-the  counting period. -Very .

large intervals of counting can be used
to improve the accuracy of the data by
takmg more counts:: Ca

i ‘kIMPROVEMENTS T0 THE
BASIC SYSTEM

‘Several’ rnterestmg rmprovements can

be rncorporated to improve the signal

.detectron sensrtrvrty Let us’ Iook at -

these
Compematmg for’ hght “source
variations = ‘The nhumbet of photon

pulses produced at the detector output - ..

o s p'roportlonal to the’ mtensrty of the
““source’ illuminating: the experrmental

area. - Fluctuations in intensity -will,

therefore “alter” . the - .~ output;
introducing - error.- As ‘this .source of
;T error s ‘systematic’ (we know where it

is préduced and-how) it is feasible to

‘monitor it and make corrections. ©' -

- Figure 4'shows how this is-achieved in
“'"the photon counter”of ‘Brookdeal. A
second -photodetector is set up-to see

“the-same - source . as .is’ used: 1o

‘ rllummate . the experlrr'jrent.‘ Thie

"' monitoring detector needs to have the -
~same type of cathode but its gain does

not have to be matthed with that of

‘the  main detector The Brookdeal

system USES a second momtorlng

“counter that s arranged as'a preset

count-level lndrcator. ‘Both counters
are cleared ' together, and" c0untrng
begins. When  the monitor’ count
reaches -its preset level ‘it 'is used to
inhibit Counting in the main’ store. As
the monitor counter fills each time for

a grven number -of photon pulses the "

value in the’ other counter must be the
srgnal _counts

Dlgrtal lock-in — ‘The window
concept can eliminate noise ‘pulses‘that
are unlike signal pulses on the ¢riteria
of “amplitude, but it “is 'unable " to
discriminate agarnst those that look

~like signal.

If the light srgnal rs chopped just

before it enters ' the -detector (a
rotating ‘blade “is' used) the detector

firstly -sees srgnalplus—norse ‘photons

~and then only:noise photons, for the

signal -is screened from it. The_srghal

“compensated - for -
: varlatron in the rllumlnatrng rntensrty

strll contams some noise .
the' .-strays - in - :the
- background . .
reduce ‘the noise contrrbuted by the
‘detector and strays entering its target

‘Two  counters“are used to store the

pulses produced, firstly " with the

experlment

chopper ‘obscuring the beam, and then
with the chopper open, the two being G
. synchronrsed The différence between

t‘ne two’ count totals at any trme rs the

with-the startmg ‘and stopping times as

these ~affect the accuracy of the

- procedare. .,

As the nhoise is random ln hature’ rt
_can” bé shown - statistically ‘that ‘the
veffect “of noise ‘is reduced . as the
‘square-root of ‘the number of counts
faken. ' Hence, ' the f
integration -time the better the result
‘and’ with photon couhting this is not

' restrrcted by drrft in the detector

APPL!CATIDNS OF PHOTON g e

 COUNTING TO ANEMOMETRY

“The flow of fluids can be studiedat .~ |

the mrcroscoplc level with laser

"EXPERIMENT

MONITORING
PHOTO

" DISCRIMINATORS

- MAIN PHOTO maiv L "
MULTIPLIER - ™1 counter [?
' By ( STOP
AMPLIFIER/ '.Fiy.4Z‘A.secondbhoto-

multiplier is used to

MULTIPLIER

| PRESET
1 COUNTER

Cmonitor-the intensity.

'
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that from‘ L

" but~the method does |

‘longer - the -




LASER SOURCE

BEAMSPLITTER -~

DIGITAL PHOTON®
DETECTOR - -

DIGITAL
CORRELATOR

doppler velocimeters (see E.T.I. Aug.
1972). These use a ‘laser ‘source to

produce brief butsts of signal of only-a ‘
. few . cycles long from the scattering.
particles moving with the fluid -flow, .
The frequency of.  these bursts Jis
related to the flow rate by vurtue of :

the doppler effect.

A fimitation to. this ‘method is that
- tHere ‘is ‘often 'need to add artifical =
" scattering particles in order to gain a

reasonable _signal :level for processing:

- Seeding is done with aluminium oxide,

3 PULSE g
AMPLITUDE

smoke particles or diesel fuel, but in

‘many instances this is not feasible.
Since the E.T.l.-article was pubfished

* there ‘have "been many improvements
“and -a
equnpments ‘operating on this prlnclple 3
‘are now “marketed. The need to seed
“still exists however. '
One - -method ~-riow avallable can
measure velocity ‘without seedlng. Ry
uses laser radiation but processes-the .
.signals by correlation rather than with -
--the period measurements adopted |n’ :

~‘number of . alternative

the’earlier types.
Referring to FlgS the two laser

beams - converge 1o produce a fringe -

DELAY TiME

LIl

.l ) | + ll o

- DISTANCE BETWEEN FRINGES
: VD; a s .

. PARTICLES

Frg 5. Schemat/c of the Malvern Iaser
:photon correlat/on” anemometer
(Prec/s/on dewces}

pattern in the flow under study. This *
pattern is vuewed by aphoton detector
like those - described above. Particles
passmg through' the fringe-field scatter
- light  to the détector with a signal
_strength that "is  greatest when  the
particies-are passing the bright part of .

the fringe and idwest when'in the dark

*part. In effect it appears as though the
particles are buriched into the brlght :

parts of the frlnges

contains these scattered signals, but it

~ds'swamped by the general background -

level, so the'whole'must be processed -

~in some “way 10 ‘eéxtract .thé wanted
- information; This system does not’
need seeded partlcles for it can obtaln L
the - °
\‘microscomc structure of the fluid by -
Cvirtue - of-

sensitivity - of the photon detector :

a - sufficient- - return- {from .’

the greatly enhanced

stage

" The key 0 enhancement is to use 3 }

correlation -methods - -t0". ‘extract " the

time taken for a particle to fraverse a -
- cycle of the fringe.: ‘Flashes .of light
. ‘caused . by ‘the scattérmg particles .in "
“the flow result “in pulse train bursts

L DISCRIMINATED PULSES. '+
FROM SCATTERING PARTICLES

e TIME

F/g 6‘ Pulse-tlme graph of l:ght flashes in the norse cbuld be removed
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" plot becomes .a mass of pulses.
" section “of - this plot is recordéd and

CORRELATION
- PRODUCT
OUTRUT -

“that have a periodicity related to\flow.‘ o
- rate. Figure 6 shows what these pulses
“would look ‘like if thé noise:could be

removed. With the noise ‘addéd;~the -
A a
‘with

multiplled “many . different

~time-delayed versions of the same 7
' train,
..output fooks like that shown in "Fig.7.

‘the plot .of this~ _correlated

The period - of the ' cosiné ‘wave

- produced by the correlator is the tlme

taken for @ particle’ to ‘pass’ -across a

- fringe pitch. ‘Knowing the geometry of
the - fringe it ,
*. produce ‘an output that’ is the veloclty ,
~of the fluid. '

" in-condition -of turbulence, :
~“correlogram ‘takes the form shown'in = :-
- like a damped -

-+, oscillation. The envefope of the decay -

‘s “then possible ‘to

"_the :

Fig. .. 8, looking
*is.a measure of the intensity of
turbulence as is shown by the equation
given in Fig.8. The complete system is

_shown in Fig:3. . =

i This system is, however unable to
yield information about fche direction
of flow 'as the correlation procedure

= -takes no account ‘of ‘which .way the
patticles are  going.

4f. bi-directional
“flow exists:the answer produced will
be in error. This disadvantage can be
‘overcome by addition of some more'
elements into the design. -
The fringes, ' that
'statlonary, B are

are normally ‘

as-shown . in

the opposite effect occurs if the fringe '
is'made t0 move against the flow.. .-
This information ‘can be used to'give

" DELAY TIME—w

F/g 7 Correlator output for Iammar o
um-dlrectlonal f/ow

© TURBULENCE INTENSITY |

"1",'%\]2 logelh‘lzi

) TllVlE—-b e
F/g 8. Turbu/enoe produces correlator :
.= signals that enable the detree-of -

turbulence to be est/mated from the:
damp/ng T

35

. smodufated - with "
“electro-optic ~ crystals;
Fig: 9. This causes the 'fringe ‘pattern

--.to move from side to side with a small
. -amplitude about the mean position. 1f
“the fringes are moving ‘in the same-
-direction as the flow the correfogram

The signal’ coting from the detector - period’is’lengthened as shown in Fig.1;



The bettera tape: recorder works;

the nearer it gets fo giving you back on
- tape what you fed in.

_Some tape récordets give you back

. ,sounds that only resemble what you fed

in.. There are things missing, like
brilliance, depth and presence. There are
things added, like wow and flutter, - - :

. dlstomon, tape hiss and amplifier hum.’

“And that’s not what you put in.
Certainly not what you wanted back.
This kind of' tape recorder is plam
dishonest. -

They give you back on tapé what you

_fed in. Nothing more. Nothing less.

How does AKAI guatantee such
honest sound? Through state of the art

“innovations liké:

- The GX heatl system. e e
; Smgle crystal ferrite cores made in~
a high temperature furnace and set in

-glass. Glass cut so smooth by a1eweller

.-~ that no composite particle can‘ever -
. separate and cause head gap damage."

36

.exclusive focused field provide: *
- improved sensitivity, no sound dropout
*.and performance that always stays new. "

.- Professional three motor drive. .

Perfect head to tipe ‘contact and AKAI’s

- “Aunique inner rotor AC servo
capstan motor enables voltage input to

: . be stabilised. Resulting in constant

. .4

AKAI make honest tape recorders.

perfectly controlled tape speed Extemal
- hum is also eliminated. -
Two 6 pole eddy-current innet

* rotor reel drive motors prevents

. vibration. Tape travel becomes smooth.
““Constant tape tension is maintained so

" that tape stretch becomes a thmg of the

past.. .

! Result AKAI tape transport is

second to noné. .
i~ The complete proteetlon plan.

There is also an honest 12 months

parts and labour warranty on all AKAI

~equipment. And an honest 12 months

" free insurance. And a very real lifetime

“Buarantee on évery AKAI GX Head.

.1t’s all put there by AKAI'to give you - 2o

back on tape what you putin.

Nothing more — nothing less.”

.- For optimum performance from

*Available from the AKAI Hl—Fl

Profess:onals Distributed by AKATI Australia : "

- ‘Pty. Ltd.; Sydney 61 9881, Melbourne 81 0574,
anbane 44 0171, Adelaxde, 74 1162, Perth

e

;your recorder we recommend BASFtape. e

255177, Darwin 81 3801, Launceston 31 5815 ,'

The very real sound expenencc
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‘2 track 2 channel.

GX-600 SERIES

_Available in 4 track 2 channel, wnh or vmhout Doiby and

in 2 track 2 channel.

‘Reel Capacity: Up to 10V reel

Tape Speed: 15 and 7Yz ips {=0.8%) (Pro model)

Wow & Flutter: Less than 0.05% RMS at 15 IDS
Less than 0.07% RMS at 7%z ips

‘Frequency’ Response \;ao Hz to 25,000 Hz (+3 dB) at .

. 5 ips
v Rt 23,000 Hz (3 dB) at

Y2 ips
Distortion: Less fhan 0.7% (1,000 Hz N VU)

Signal to Noise Ratio: Better than 59 dB e

Erase Ratio: Better than 70 dB v
Cross-Talk: Better than 60 d8 (monaura!) ' '

. Better than 40 dB (stereo) - B
. Bias Frequenty: 150 kHz .

Heads (3) One GX 2 track fecording hedd,
. One GX 2 track playback head, .
' One 2 track erase head. .

6X-400 SERIES =~ . '
Available in 4 track 4 ¢h

Mrackz hanhi and ]

Reel Capacity: Up to 10"z reel
Tape Speed: 15, 7Yz and 3% ips (+O 5%)
Wow & Flutter: Less than 0.35% RMS at 15 IDS ;
. Less than 0.05% RMS at 7%z ips - .
cimoiLess than 0.08% RMS at3%ips .. ¢
Equahzahon NAB curve - e
Frequency Response Using low nmse tape E
< 30 Hz to 27,000 Hz (£2 dB) zero
ot VUS1S ips
Dnslorhon Less than 1% (total harmonic dlstortlon
00 Hz zero VU) -

;Slgnal To-Noise Ratio: Better than 58 dB
.Erase Ratio: Better than 70 dB

Lross-Talk: Better than 45d8 . -
‘Recording Bias Frequency: 160 kHz (*‘10 kHz

: ‘Heads {4): 2-track recording GX head, 2-track playback

GX head, 4-track playback GX head, full
1rack erase head. .

'\.
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To bea an AKAI HiF Professnonal

_Expertly. Oras wesay, -

Tel 517071;

you must first become an expert
on hi fi. Thén you must become an
expert on AKAI. So'that the full -
potential of AKAI equnpment can
be passed on toits 6wher

professionally. -, )
The AKAl Hi-Fi Professuonals are-

NEW SOUTH WALES

Allied Hi-Fi& Records; 336 Pac«?nc vahwav Crows

Nest. Tei 439 1072; 331 Princes Highway, St. Peters.
Crr. Townshend ‘& Botany Sts., Phillip.
A.C.T.Tel 82 1862:122 Bunda St., Civic. Canberra City.

AC.T. Tel 48 8785. Apollo Hi-Fi, 283 Victoria Road,

Marrickville. Tel 660 9019. Autel Systems Pty.'Ltd.;
639 Pacific Highway, Chatswood. Tel 412 4377.:Ron
‘Chapman & Associates, 880 Hunter Street,. New-

“castle. Tel 69 2796. Fidela Sound Centré,:93B-"
Liverpoo! Road, Summer Hill. Tel 799 2618. Gosford::

Hi-Fi, 163 Mann Street, Gosford. Tel 25 2222. Douglas

‘Hi-Fi, 85 Parramatta Road, Fivedock: Tel 798'4533. 65
Wollongong Street, - Fyshwick. A.C.T.- Tel 95-3459;
Hi Fi House, 118 Keifa Street, Wollongong Tel 28 6661 : ;

127 Forest ‘Road. Hurstville. Tel:579 4673 Magnetic

- Sound Industries, 20 Macquarie Street, Parramatta: -
© Tel 635 0830; 32 York Street, Sydney. Tel 29 3371.. .
Miranda Stereo & Hi-Fi Centre Pty. Ltd., Shop 67,

Tap Leve!l, Miranda-Fair.: Tel 525 ‘7800. Mastertone
Electronics, 824 - Pittwater . Road, . Dee : Why. Tel
982 5743. Nofman Ross Discounts, 69.-73 Magéllan
Street, Lismore. ' Tel'21 2245. Photo Art & Sound, 287

Military Road, Cremorne: Tel 9091729. Pee Jay Sound :
Centre, 364 Argent Street,-.Broken Hill. Tel 7303,
Roselands Hi Fi, Gallery Level, Roselands. Te! 7506593, .
.619 Princes Highway, -

Selsound Hi Fi Pty Ltd.;
‘Blakehurst. Te1 546 7462 27 Darcy Street Parramatta.
Tel 635 9491, Sonarta Music Services, 24 Cabarits

- Ave.,.Cabarita. Tel 736 2066. Jack Stein Audio Pty.

“Quantum Electronics Pty. Ltd., 181 Coliins Street, " -

Ltd. 275 Clarente Street, Sydney..Tel 206315. Strand

Eleétronics, 519 Hunier Street, Newcastle. Te1 2 5623 -~ -

Sutherland Hi-Fi, 5 Boyle Street, - Sutherland. Tet

521 6926. Warringah HIFi, Shop 5. Mona Vale Crt, - .

Bungen St Mona Vale. Tel 997 5313 .Duty Free
Travellers Supphnrs Ltd., 400 Kent Street Sydney
Tel 290 1644,

VICTORIA : e :

Douglas Hi-Fi, 191 BouvkeSt Melboutne. Te!639321
QUEENSLAND - .

Chandlers Pty. Ltd., 120 Edward Stveet. Bvisbar‘\e,

- Tel 29 1954, and all other Chandlérs Stores from Tweed

Heads to Cairns. Trevor Stokes, Scarborough Street,
Southport. -Tel 32 2886. The..Sound Centre, West
Street, - Mt. Jsa. _Tel 43 3096. Tel Air’ Electronics,
George Street, Brisbane. Tel 21 7272 Hendrix Pty.
Ltd., 107 Breakfast Creek Road, Newstead. Tel 524355,
Packard — Bell Pty. Ltd., 302 Wickham Street,

Fortitude Valley. Tel 52 3131. Woolworths (Qld) Ltd., '

Brisbane Station Road, Boowal, .Tel 81 6611; 345
Flinders_Street, Townsville. Tel 71 3171, Cnchpblts
Cassette Centre, T. & G Arcade, Ruthven Street;
Toowoomba. Tel 32 8382. Mumphrey’s Hi Fi Centre,
Ruthven Street, Toowoomba. Tel 32 8288. David Jones
Pty. Ltd, Sydney-Street, Mackay. Tel 57 2501.

. SOUTHAUSTRALIA :
Flindnrs Trading Co. Pty. Lvd., 55 Flinders Slreel ¢

'Adélaide, Tel 223 6655 Metrovision T.V. Rentals
Pey. Ltd., 9-11 Beulah Road,-Norwood. Te! 42 2283
Sunnrom- Radio, 157 Port Road. Brompton. Tel
46 4076. Ernsmith’s, 52 ng w||||am Slreel Adelaide.

iTet 51 6351,
..WESTERN AUSTHALIA

Douglas Hi Fi, 883 Wellington St., Perth Tei 22 5177

TASMANIA :

Wills & Co. (1984) Pty. Ltd., 7-11 Quadrant, Lain-
ceston. Tel 31 5688. James Loughran:& Sons Pty.
Ltd., 29.31 Wilmot St.Burnie. Tel 311 533. Gillards
Muslc Centre, 57A Reiby St., Ulverstone: Tel 25 2777.

 Hobart. Tel 28 1893. Tasmans Acouniel Ptv Ltd.,

- pitzners -Music Houu, Smith S|
81 3801

| PKB 70521

62 Tamor St., Launceston, Tel 31 2526
NORTHERN TERRITORY
Davwin. Tel

o *Recommended selllng prlce

.
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CPHOTOMULTIPLIER:
(DETECTION SYSTEM

: ;",;f L NEGATIVE CRYSTAL

a measure of row dlrectlon and bemg
“éontinuous in nature can ‘be used to
close the |oop in“a servo that controls
the fluid flow rate, as is'illustrated in
the ~ scheme- pr0poséd by - Precnswn ~
. Devices — shown in Fig. 11, "~ )
1t s mterestmg ‘to see how correlator
-units - have © bécome , accepted
mstruments that are added 10 systems

O e

PHASE MODULATOR

‘DRIVE UNIT -

L , PHASEMODULATOR
]’ ; o ///
. BEAM SP.L'TTEB o POSITNE‘CRYSTA’L‘

OPTICAL FRINGEQWHICH ARE NORMALLY ;
‘STATIONARY ARE:CAUSED TO MOVE WITH, OR

“0 CAGAINST, THE'FLOW DEPENDENT UPON' THE
. 'POLARITY OF THE -SAWTOOTH WAVE FORM
- APPLIED'TO THE PHASE MODULATDR SYSTEM
,RECEtVING PHDTON DETECTION !

" DUALBEAMS .. -

as dedi‘cate&;'ur‘{it’s,. At Was not so Ion‘g"i ,'
ago that they were régarded as highly

- sophisticated research tools that took .
“many a long day ‘to build: No doubt

“we will soon see correlators prpduced
on large-scale integrated chips'that are
wired - into ‘circuits in the same casual

© way that we use |ntegrated amplmerst
:_-today . » - .

:

{CORRELATOR CORRELATOR

5 T MOVING iN SAME

DIRECTION AS FLOW STATIONARY

SCOPE DISPLAY — FRINGES|ScOpE DiSPLAY — FRINGES] SCOPE DISPLAY — FRINGES

CORRELATOR

G MOVING AGAINST FLOW

: : F/g 70 Effect of fr/nge movement on

i ”'MD‘DULATED

"FRINGES

the corre/logram o e

" LASER ANEMOMETER
PHASE MDDULATOR |

BEAM SPLITTER 1,

MDDULATOR ~ &5 0
JoRIVEUNIT o

" RECEIVING PHOTON ' .
_DETECTION = -
S , FLOW
" VARIABLE
S SPEED FAN[
CUDIGITAL Sl
“CORRELATOR o
> SR IR [ e B R
: , .
b, PROVIDES
~7.. | TDOPERA

F;g 1 1. Use of the correlat/on anemomater to gam oanrrol of flurd ﬁow rate; ; i

© ADJUST SPEED |
* "FREQUENCY SHIFTING THE DDPPLER
SIGNAL ENABLES THE FLOW VELOCITY ~
“TO BE ACCURATELY ADJUSTED e

PROCESSOR AND SERVO . = o =

ERROR SIGNAL .
TEFAN |



‘Takmg itall together — performance, features, stylmg iy |

(A

the BSR 810 moves into rankmg place among the best automatlcs
- we know of. And at its price, the others may well be in -

for a real contest.”

) strose pisc @ SWITCH PoP FLTER”
b jow unit) : k

ROTATING MANUAL
STUB SPINDLE

€ ROTATING VARIABLE -
PITCH CONTROL

gcom “ ] -
MOUNTING SPRINGS X

: @spzzn srgecmn BAR

@uvisreca Tree
AUTOMATIC SPINDLE

W|II

‘, BSR manufacturers of most of the world’

: turntables, have now turned the tables on'. :

- expensive units. b g
- And here are the features that make the 810
such anattractive -proposition: -the unit
weighs 17 1bs — the diecast turntable alone -
. is a solid, idynamicaily balanced 7} 1bs. A-
4-pole beautifully balanced synchronous
motor automatically compensates for any
fluctuationin - voltage .input,’ or for any .
récord load. A pitch control gives absolute
" accuracy of speed, unhsmg a stroboscoplc
" centre plate. " .-
The Jow mass pick-up arm gyroscopxcally ~’
pivots " in" a - concéntric “gimbal ' mount
~producing virtually friction free movement
“in"both horizontal and vertical planes. It -,
.also’ has' a slide-in - cartridge ‘carrier,
“<decoupled -one" piece counterbalance for a
‘minimum tracking pressure of } gramme™
‘with" suitable carmdge And the arm
‘“length is over 8} inches to reduce trackmg

PR N

012' BYNAMICALLY BALANCED -
DIECAST TURNTABLE |

0 srvws SETDOWN ADJUSTMENT

Q TRANSCRIPTION TONEARM SYSTEM
WITH VISCOUS DAMPED. TONEARM
' ‘DESCENT ON AUTOMATIC PLAY .

@) AuTOMATIC TONERRM LOCK

4 POLE SYNCHRONOUS
INDUCTION FOWER UNIT

‘ BSR (A/'asm) Pty meed
_Anne'St.; St. Marys. 2760

‘TeLEGRAMS “BSR” St. Marys. 2760 -
,'TELEX 23159 PHONE 623 0375

. eITor to less thanOS" permch Sl
Viscous - cueing’ ‘is - also” standard on :

automatic as well as manual operatlon, and
a uniqué anti-skate device is also featured

. for elliptical ‘and‘standard styli.. Speeds

are 334 rpm and 45 pm. (thch are all
you need today.) :

Single - to - automatic play conversion ‘is -
--.achieved with the mterchangeable umbrella

centre spindle. =

;. Start-stop; record ‘gize" control and auto'-‘

repeat and manual coriversion dre actuated

by push buttori-controls'set m a handsome

brushed: alummxum panel.

“Of course there is much more you’ll wantu“ :
to know about the BSR 810. Write to BSR - - |
and ‘we’ll send you a colour brochure. s L ;

@srvius rosiion iNvicaTor
@ STYLUS WHISKING BRUSH

The briliant

Hl-Fldellty Magazme, May 1972. '

° MICRO GEAR sm.us PRESSURE CONTROL _

COUNTERBALANCE WEIGHT “

... @) novaTinG ApjusTer” ;
: ——& coNCENTRIC GIMBAL ARM KIOUNT

—OMUNNG SWITCH
(below

OPtcxup HEIGHT ADJUSTER
—-Q 6UAL BANGE ANTI-SKA’TE :
NTRO!

VISCOUS DAMPED CUE AND *-
PAUSE CONTROL .

. @10~ SELECTOR"
F - @ seiecton
i Q) sTOP CONTROL
MANUAL PLAY CONTROL i
AUTO/SINGLE REPEAT CONTROL .. *

%
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: the market today.

; ,|nsta|lat|ons

DON’T DE

The time has come when d|g|tal delay for~
koth - the recordmg studio - ‘and . sound

' contractor .is: no - longer a duxury’ but-a
necessity. Pandora Systems has developeda”

~ unit which fulfills the needs of both, .and has .
flexibility and  technichl - éxcellence that

© surpasses any comparable devace avallable on

High resolution 12 bit dlgltal encodmg produces a-f
altering noise reductlon unnecessary. Coupled with
* Time Lme Ilterally is a black box that g nerates tlme d'

and 5 outputs, Inter: connectmg fram
-Delay times are vanable |

AY...TIME LINE IS NOW!

et e e

o

Wwithout any alteration’to the sngnal
‘at any time. The maln frame holds 449 ms. of delay :

The LM 401 UNlVERSAL‘L’iMITER isa |

TANDORL

] rtmus e :

state of the art'F.E.T. type compressor
designed and ‘packaged to interface ‘with
any recording equipment. Specifically the
“High-Z, low level machmes and conso|es .
$0 prevalent today. :
Operation is. S|mple . and wrtually
“‘goof-proof”, in that all time constants
~-and ratios are internally pre-set to those

“values generally ‘accepted in the industry

to “be “the' most ‘musical .and .desirable; .

Intemal Ime operated pdwer supply and rugged attractive housmg ailow the LM 401 UNIVERSAL LIMITER to L
k be placed anywhere and used with vnrtually any system Sala Ll T T /

o o sovbad T Only, the input and output level controfs ~ | |
‘are aVallable to the user preventmg improper operation by untrained personnel.v ;

K3

glves y0u —

AUDIO I.EVEI. OPTIMISER‘FOR AM FM TV

: ”GATED TO ELIMlNATE AUDIBLE EFFECTS

' PHONE 61 3801 CABLES KLARIONV[ELB

PROTECTION FROM PEAKS
HIGHER AVERAGE PROGRAM LEVEL

'Selectable peak Ilmltmg and average compresslon functions IFast peak hmltmg e

_no clipping W Gated .operation ‘with Gain .Hold, Hold -and Release, Hold and Fade functnons
E 8 Adjustable limiting symmetry for full carrier modulatlon 'Buultm ﬁ-equency
Selectlve Limiter for FM and TV optlonal for $25. S

K /arz(m Enterpmey Proprzem;y Lzmzz‘ed

REGENT HOUSE 63 KINGSWAY SOUTH MELBOURNE, 3205. AUSTRALIA

~)
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-~ XL250 BURGLAR/INTRUDER/FIRE ALARM

@ Complete kit ready to instail » "
o Additional senisors, alarm accessories may be added any time to
meet future needs - i

- - e Fully automatic operation, simplé to operate ‘ o
@ Protects: the family agarnst burglars, rntruders and fires’ (wrth

optional sensors) - . .
o Do-it-Yourself Installers Handbook mcluded o R

The XL250 SECURITY ‘SYSTEM offers the Kind of professronal' :
‘protection’ you have been tooking for at realistic prices. The “heart’’

. of the system i$ the XL250 control module which uses custom
. ‘designed"CMOS téchnology to achieve theé high reliability and low

current drain essential -for security systems. “The XL250 can-accept’

-any sensor {open or closed circuit) and triggers instantly. A special

 feature is the programmable delay unit which can be added to the

desigriated ‘ ‘exit door -to ‘provide - automatic exrt/entry s0 -.the

“alarm ¢an be set from within the hotse. The output of the alarm is

..an ear piercing electronrc siren -which automatrcally resets after
~ about 10 minutes,

THE XL250 SYSTEM lNCLUDES ‘control console drsgulsed asa

*. “Joudspeaker box’ fitted ‘with' a key operated master switch with 2 ‘

““i"keys, BW -horn loudspeaker :/{indoor/outdoor type}, magnétic

‘ door/window' switches, emergency push button, 100" hookup wire
and security handbook Operates on a standard 12 volt “lantern

battery.

712 " :months manufacturers warranty $66 00 mcl
~packaging.’

~ ALARM ACCESSORIES - TN
- 98DA10".

; Magnetic switch (for doors/wmdows) - $ 180 .
-9 SD-20 .- - Emergency tamper push button . ; $ 1,50 -
v . SD-40 Ultra Thin Pressure mat 55 ¢m x 85 cm ' S
) : {for under carpets, rugs, etc). A $11.25
: oSDEO - Foil Tape/Terminal krt {for protectlng . S
e - plate glass) : . $ 425
e Hu-30 " Fire Detector (ceiling mounted) ".$.8.75
® AS-60 . 5 Watt reflex horn loudspeaker (for . . R %
S + ‘external siren etc.) - . $11.25
~ '@ CA-20 - Flashing Red Light Module (very o
: - effective with car alarm system) . $ 875
e XL250 Home alarm module only (complete with .
; - -jnstructions) : .

~ PHONE ENQUIRIES: (02) 412- 1328 5
 OFFICE HOURS: 9-5 Mon-Fri, 9-12 Sat.

~.#Operates . on"" patented

““installation instructions, i

12 “months manufacturer’s warranty $37 50 mcl

post ’and "

$18.75

RBZOO CAR BURGLAR ALARM

o Complete kit ready to mstall
“current sensor
. unreliable vibrator type)

e Only 3 wires to connect, rio special swrtches requrred

1. The CARGARD RB200 is the fatest development of the popular
~100HR system, .The RB200 module includes the same patentedr
.cutrent sensing circuit which $enses any disturbance‘in the vehicle’s -
“electrical system -and efiminates the need to fit special switches to
“‘doors etc, An-automatic exit/entry deldy is built in which eliminates -
‘the ‘need for fitting an external key switch in the car’s bodywork.
The output of the alarm is a.pulsating horn blast {1 second on/1:

second off) which automatrcally resets after 3 minutes. An optional

-RED LIGHT module {CA:-20) is available and when mounted on the
~wvehicle's dashboard becomes a powerful burglar deterrent.

. The '/RB200 SYSTEM INCLUDES RB200 -alarm module, lughly

efficient electrical horn, on/off switch; wiring conniectors,:mounting
hardware, . 2 CARGARD warnmg decals and full step-by-step

'

“Phone: 412-1328

: PLEASEPRINTCLEARLY PR TCRN SR e . ENE
B onave. S IR R PRI N I

CABBRESS v it ST SR R SR B
...... ?;,...-‘.‘..'.......;.‘.."...‘..:/.'...t.postcme.”{....”.."

l PLEASE SEND ME: XL250 HOME ALARM FOR $66.00 .

I Enclosed is ‘my" cheque postal note ‘money order for $ ..... I I v

understand that the goods are covered by a 12 months warranty and -
a _money back .guarantee applies lf 1 am not completely satisfied
wrthm 14 days of purchase

.
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pnncrple (no’r the :

[m] ,
RB200 CAR ALARM FOR $37.50 - [ I ‘

post and
packaging.- S
S0 | APPLIED| JSTILQ0R éTREET
TECHNOLOGY ] CHATSWOOD
l BTY. LTD.|  Nsw. 2067
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PRODUCT

TEST

"PIONEERPL51
' Direct Drive Turntable

; . R N ) : . . . A . : . . 5 . : . %

4

OVER THE YEARS there have been
three basic' systems for powering the
ubiquitous turntable, All are supposed
‘to - meet ~and . prowde six pnmary
parameters~ s ‘

(i) They must revolve at a specsfled s
constant rotational speed. o

ii)" The  “speed should - remain
constant ‘even when the power supply -
from the mains varies. ,

(iii) . They should operate wnthout
introducing 'vibration  which - can be
detected by the record player cartridge
“{and -even magnified to produce
secondary problems). ..

-{iv) ~They . shouid “have sufficient
torque to - overcome changes in the
load - with the tone arm" at various "
_positions on the record, and be ableto .
brmg the record player turntable up ‘to
speed ina'minimum time. . .

~{v} “The motor should .not produce a
magnetic field which could induce

.+ ““hum into the pick-up system.
(vi) The -units should -be able to

L
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“operate for ‘many hours, if not years, -

without serious deterioration.
~Two types of motors have been used

* for this purpose over the years. Firstly,

the ac induction motor which, whilst
cheap,. is .nonetheless reliable, but:

 follows fluctuations of the mains

voltage, -.and- secondly,  the:
synchronous .motor whose speed - is
determined only by the frequency of

" the alternating current. .

In ‘order -to overcome the problems
of noise and vibration -from which
some synchronous motors suffer, the

‘best’ turntables have tended to utilise

hysteresis synchronous.motors which
overcome = these - problems.

and a¢ motors, are also used and-
recently we have seep a number of.
very cleverly designed record players
featu rlng such systems. - :

Other -
" motors, including servo-controlled dc

‘Because the majofity of ‘the :motors

~-and systems:that we - have ‘discussed :

run at higher speeds than the 33 1/3 or
45 revolutions per minute required by

‘our turntable, it is - necessary to

introduce - -a speed change system
between the motor and the turntable.

“This has beén achieved in the past by

two primary systems ‘The first, khown
as the idler driver system, i$ the most‘

* common and works on the pr|n0|ple of

a rotating -rubber 'idler providing a
friction drive between the motor shaft

-and ‘the ‘inner face of the turntable

rim. - Whilst this system is. well  tried
and proven, its critics .point out with
some justification that the rubber idler
tends to wear out and that a certain
amount of sllppage is bound to occur.
In addition, these systems tend to Have

a higher wow and flutter than ‘their -
- main competitors system which until

PRINCIPLE OF :
‘MOTOR OPERATION

" The -outer rotor is accelerated
in a clockwise direction, as one
of .three ' -magnetic ' poles, -
positioned at 1200 intervals on -

“the ‘rotor, " is -attracted by the

electro magnetlc field of one of
‘three stator drive coils which are
sequentially switched to provide
a rotating magnetic field.. -

* The . switching  sequence is
‘determined by  a pole position

L4, L5 and L6 is-a function of
“the position of ‘the centre pole”
;piece which -is mechanically
coupled to the rotor. In Fig.1,

tightest. . .
The voltage mduced in L4 is

rrectified and used to switch

' power to drive coil Al, the rotor

iend of which becomes a south’

pole _and- ‘hence :attracts - the

' north pole N1 on the rotor, The:

REFERENCE VOLTAGE

' OSCILLATOR .  GENERATOR

+8

- induces-a' voltage ‘in the sense

"-voltage ina comparator which in -
‘source -~ which - determines  the =

‘hence speed.

~and the following drive coil is

detector. Coils L1, L2 & L3 in to turn. - SRy o
:Fig.1, are driven by an oscillator.  ROTOR .-
The coupling to associated coils . OIRECTION OF.

ROTATION

“the coupling between L1 & L41is

"‘POLE POSITION
OETECTOR

thovement  6f -this poie (N

coil ‘A4 which is rectified ‘and
compared with a‘speed reference

turn controls a constant current -
current in the dnve coﬂs and

As < ‘the' centre pole plece
rotates, this'sequence is repeated

activated thus causmg the rotor

. CONTROL STAGE -

'*B

. d’_—— bros |
e .
L)

| _3 %_A » ;\, % H

_—g §_A-5

Qros ;
! Qi

X

__g gA- F

‘POLE POSITION
DETECTOR

DRIVER

"7 | ORIVE SENSING

L COILS - COILS

" 'SPEED SENSOR '

‘manufacturers - call |

recently were belt dnve umts
The belt drive system uses a rubber

- or -plastic ‘belt ~of - unusuaily. high
“quality to act as' a:speed teducer -

between the :drive ‘motor and the -
pulley which is formed on the base of -
the turntable. Because of the elasti¢
properties of . the belt ‘it is able to

.reduce ‘motor noise and: vibration
" transferred to the turntable, and thus

reduce noise and rumble.. The ma]or
problem. with belt driven turntablés is
that they have a higher level of wow
and - flutter -than their idler-driven

) competltors

- Now DIRECT DRI\IE

‘In the past three years a third and
new breed - of turntable has’ appeared
‘on the market, and these feature very
dow ‘speed motors diréctly coupled to

‘the turntable. The motor shaft is also
* “the turritable  shaft. In these ‘motors -
“speeds are .controlled by electronic

servo mechanisms or through- the use
of muiti-pole motors. W|th sixteen or'
more poles,

We cannot commient “on whrch of

-these two ‘systems_ -has the generally

greater technical excellence (or higher
cost) - because some .of ‘the latest:

.models  of these respective _classes, - :
Whilst in.the country, have not 'yet -

been released for sale or review. + -

“The .Pioneer PL51 is” what the
""a " professional
direct drive stereo turntable with’

‘ sophlstlcated dc servo-motor’’. RULA
In appearance the turntable is not all

that dlfferent Hfrom ~a: number af -
Pioneer - . turntables - ‘which * ‘have

proaesy fARA
ELEVAT N

o
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. for the sweetest sounds of all...
r[TDK’ “total performers”

, There s no doubt about it. TDK s
. great new Dynamic-series cassettes

offer serious home recordists sound
reproduction unequalled by any

_-other cassette sold today. And the
reasonis very simple. They del/ver
total performance' :

*Total performance means more than

“just full-range frequency tesponse

and High-end sensitivity. It also

~means having the proper balance of

_all the other characteristics esseh-

tial to reproducing “real-life” sound.

. Like high MOL (maximum output,"
level). Broad dynamic range. Wide

bias tolerance. High signal-to-noise
ratio. TDK’§ Dynamic-series cas-
settes have them all!

“You'll quickly discover this fact when
you record your favorite music on
. “oneé -of TDK’s Dynamic-series cas-
":settes. You capture all the highs and
Jows, all the harmonics and ovet-

~ tones, all the emotion and feeling -

that gave' the original performance

its richness, faliness and warmth.

~ Look fof TDK’s “total performers;" at
~quality sound shops everywhere. Ex-
‘tra Dynamic (ED) cassettes offer the

discriminating audiophile an entirely

‘new dimension in recording fidelity.

Super Dynamic (SD), the tape that
turnéd the cassette into & true high-
fidelity ‘medium, $till has better-

.and is also avdilable in opén reel.
And Dynamic (D) is an entirely new
hi-fi cassette that provides budget-
minded recordists with excellent
quality’ at moderate prices. All pro-

vide optimum- performance .on any
“cassette recorder, without need for

special bias.

For soUnd you feel as well as hear;
discover the dyrfiamic new world of -

TDK' 's ‘total performers‘

/

DYNAMIC-séries cassettes are:

Extra Dynamic (ED): top-of-the-line, -

for those who want the very best 45,
60 and 90 minutes.
Super Dynamic (SD): flrst true hi-fi

- cassette started a revolutioh in the

tape industry. 45, 60, 90 & 120- -min.

‘Dynamic (D): charactenst:cs supe-
- riorto most“premnum"cassattes 45,
_ 80, 90, 120 and world’s only180-min.
balanced total performarice Charac-  — puastemei e inas g
‘teristics than any other brand made

‘thenew dynamic world of -

Sole Australlan Agems

CONVOY INTERNATIONAL PTY.LTD
4Dow|mg Street, Woolloomooloo
S NSw 201
: Telephon‘e 358-2088 -
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preceded it in production.

example, the:smoked plastic¢’.cover-6f
the ".turntable “and’ the ‘high ‘quality -
friction damped ‘spring loaded ‘hinges -
are of comparable quallty to the other'

“ units available. -

The tirntable features a hlgh qualrty :
rubber mat on a:1.4 kg alloy diecast
aluminium turntable. The periphery of ;
this _turntable ‘has  four-strobe tings™
engraved around it so that the platter, i
speed can ‘be directly checked using
‘incandescent o fluorescent ,

50 Hz"
lighting — (i.e. normal room- lights).

The controls are ‘as ‘simple .as youj'
' could’ wish for,» At the front is the

operatuon lever, . -which: “has - three

positions - “off, on- up, -and down;:
-~ Cueing across’ the turntable is a manual * .
- “function asis"returning the tone arm .-
16 7its” rest - position., To" operate ‘the
. -récord player “one simply: places the
' tecord on" the ‘platter - and " selects .
~'on-up”. This turns the unit on, and
its rest’
position. The user then moves the arm
“across to the position desired over the
“and ‘the tone
“drm is cued directly to the -point.-on
Ahe récord below. To remove the tone -
grm - from.the record, ‘one - selects f
on-up”’ agam whereupon the record ,,

lifts “the - tone “afmfrom -

record, sel ects “down’’,

arm’ 1ifts, ‘one then manually ‘returns

. the tone arm to the - rest before
selectmg"off" e

For

om |ate|y behrnd the - operatronf:
“lever - are - the "two: speed 'selectors.
;These are simple pushbuttons which
“electrically “select the.motor . speed;
“behind these are two little adjustment
~‘controls  for' the 331/3 -and 45rpm .
‘settings - (which provrde +4% speed

change). 1

~The' only remamlng brt is a hrgh‘ :
“quality 'S’ shaped tone: arm ‘and good

~ counterweight - 'system, ~the - lateral
" “balance “arm, and a good anti- skatrng
“control.:

- The" plug—m head shell contalns a-.

Pioneer PC50 cartridge. This we have

~‘previously reviewed ‘and found to be .
‘excellent '— Wwith a frequenicy response -

- of #3dB from 20 Hz to 20 kHz.

‘The antn-skatlng ‘control

g ad;usted in-accordance with the stylus
pressure chosen, and whilst we ‘have '
“still sto- find “a perfect. anti- -skating’
‘systém  which - compensates ‘correctly
for all positions 'on a given record, the
system -used "in ‘the PL51 certalnly
- "seerns to do its ]ob well, : L
" Unlike ‘many other manufacturers
'ﬁPloneer provrde a‘service' manual with:
' fairly
comprehenswe details of the prlncuple ‘
_eof motor operation,- - 3
the appllcatlon of
power turns on the prlmary ‘oscillator e

PLB1. THis . gives

An operatlon

whose output is- .fed -to' the pole

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1974

' -The

" The turntable
‘cabinet which is claimed to |so|atefthe -
unit from external vibration. gl
The isolators work quite wellbutdo <~
‘not ‘provide sufficient ‘attenuation of =
" vibration caused by people" walking
close .-to" the - unit
wooden floors. |

‘pairs_of coupled coils.-Depending on -
- the degree of coupling between the .
mutual coils, voltage is induced in the

detector coils  which is ‘then ‘rectified ~ .=
--and ‘applied ‘to a series of two Stage

transistor amplifiers, which power the"
drive coils Nos. A1 — A3 respectively. =

rotating - turntable

induces a:-
~voltage in the sensecoils A4 —A6and -
~these - signals- are 'rectified, :summed, - - -
“and applied to the control stage which-
- acts “as a constant current ‘source for .-
the first tranisistors in'the driver stage »

and by this means current control is-

- effected on the drive coils. :
> Whilst “this is a " relatively simple
- feedback control system, in practiceit . - .
. .. works -remarkably well and provides .
is” easily the lowest wow and flutter figures that' =
~owe - have - yet

measured, The

manufacturers claim-a figure of .06% -

{weighted rms).. We found it to be
0.08% — as close as makes o odds.
is ‘mounted -

in’ rooms - with

in a’

On ‘the back of the cablnet are two :

'RCA socKets and an earthing screw. A

: pOSItIOﬂ detect|ng Cll’CUItS - three .- pair of screened |ow-capacitance cables

are provided for connectmg theunitto

one’s amplifier.:

a rim-drive  turntable ‘can ‘be

flutter than it had when brand new:

This can of course bé cotrected by
cchanging the idler wheel (wHich should
- be done as a matter

anyway)

~Of lesser lmportance than the other ;

factors, the direct drive unit does not

' . require - any- adjustment . if “the ‘mains

frequency 'changes because of the use

. ‘of a regulator crrcurt to supply ‘the dc
“motor supply. e

There can_be no doubt, however, in. o
‘our minds that a direct drive system is

one step nearer to the perfection for

- which many audiophiles strive,'and the
~:PL5Y is'a good exammple of how many
--of - these

‘embodied

‘ ‘snmple turntab!e ST p e

improvements
in .what is. still -a falrly

" as

i Fundamentally we must ask what |s, ,
+ the ‘use -or ‘advantage of a direct drive"

system of this type over‘and above the '
conventional systems which we: have <
walready described, b

“iFirstly, - the direct drrve system can’

and “does ‘generate - less - wow, flutter ,
and rumble than “the conventlonal Vs
~ system with which it ‘competes.

‘:Secondly, this lével of performance -
--can-be maintained for a longer period
~with"a lesser change in performance. -
- For example, after four years normal

“use,

expected to have 50% more wow and '

of ; ,_mutine

g

can be -

%
1

~
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. Twothings
Albert Einstein
could have put
‘{ to good use.

Albert Einstein hadxa air

, mathematncal problems.

Thehair he could have fuxed witha good brush

v;‘..Andw;'thaiotofhusotherproblems ‘Eveready’ Gold . .
*Alkaline batteries could have helped o ... .

Just think what a man like Eipstein cou have

o dohe with a battery that out- performs all others in hlgh
- drainelectronic equnpment

. Abattery that delivers full. and consi _

~even afterbemgieﬁadleforIQngpenods o o . e
: Abatterythatls'tbotheredbye rem changes . . . . B
- intemperature. . o L . . e

Albert, wém

“Eveready & Union rmde’ are regx 71ered Trade M rks
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~ Altec has three all-new studio monitors available right now.

" That's because we've really grown to ‘enjoy being # 1 in-
.. studio’ monitor sales during the past three decades..:And we

he hungry leader.

At A tec; we' renot takmg our Ieadershlp position for granted We re aiways -
_trying harder — challenging ourselves to develop studlo momtor speakers thatstaya
‘ step ahead of constant 1mprovements in the contemporary recordlng process. .l
And we can prove it. Here's the latest data on monitors installed in U.S. studios,
as pubhshed m Bn!lboard s 1973 tnternatlonal Drrectory of Recordmg StuIOS.

‘, MANUFA'CI' URER NUMBER OF MONITORS USED IN U/S STUDIOS
fer Altec )
BL _ 256
| —
© Kin | ES
T T
~ Tannoy- - 28 S

But we're not really -satisfied — e'Ven:with this inipressive
track record.We’re still arying to better ourselves. in fact,

‘They're'’a -whole- new generation -of ‘speakers designed "
tomeet ‘the wHole new range Of tomorrow's dynamic’.
" recording technigues. Your studio may need them Why not' ]
call us for full details. : : .

Altec glves'you the best of' both worlds p'r0ven'|éadership’,
--plus- an-unrelenting commitment” to” doing a- better - job."

“intend to stay right there for at least the next three decades
by always being our own biggest' competitor = in'research, . .-
in-quality,-in service and in:satisfying the demanding needs .
of an ever-evolving industry. The domestic ALTEC recently ~
introduced into Australia has already gained rapid reSponse 5
from the dlscermng Hi-Fi enthusiasts.

Number one; e _
- And have been for
nearly 3 decades.

annted numbers of 604E nrofessmnal monitors avallable at $285 each :'~
~Available in A.C.T. from DURATONE IMPORTs .

X

412 KENT STREET, SYDNEY Ph. 29-6973
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| 283 VlCtOf‘la Road Marrlckvnlle 'N;S.W
' Telephone 5609019

for thé best 1n
sound quallty

KR40

WE ONLY SPECIALISE
IN THE BEST

v""AT THE LOWEST PRICES
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'IRH COMPONENTS
Estabhshed 40 Years and here to stay

Metal Glaze Res:stors

. end cap

 High tempsrature,
soldered

g Dlamund spiralied metal
glaze element
: Ceramic substrate :
) o Plated-on copper A\
. : K : A\
i

‘.fmlﬂl‘lbn

. Ministure body
© .250 x 090

. . Y £
25 thous, alloy pla"d = ) Acrylic lacquer -~
copp.r leads - ' > - “colour bands

Non flammable mica filled

2 watt @ 70°C.250” x 090”
Miniature Body Size .
FE’US Lower Temperature rise (40°C)
fs! Thick Film Reliability =
%S’ Generous Power Safety Factor

#tys! Fully InsulatedNon-flammable

Mica Filled Phenolic Jacket

phenolic jacket : wﬁ’ THE SAFE ONE :

Inorganic ﬁrepfOOf

Rectangular Ceramic Construction -

..Precision Wound Non-flammable }

Resin coated Tubular Styles

Pots and Presets

Standard and Miniature
Carbon track Volume
Controls and Pre-sets
Wire Wound Potentiometers -

SFC 5.5MA for SOUND Il F in TV

. SFC-10.7MA for FML.F.

SFD-4558 for 455KHz 1.F.

\9= All these components are available through most electronic suppliers .
I but for detailed technical Information complete the coupon and post to-day

METAL GLAZE {TJWIRE WOUND D POTS & PRESETS ] MURATA D

NATRONICS PTY. LIMITED

The Crescent, Kingsgrove, N.S.W. 2208 ADDRESS

+* Whoily Australian owned, and the largest manufamurer
of resistive components in the Southern |

IRH COMPONENTS DIVISION i NAME .
H
-
]

POSTCODE
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How to use thls versatlle IC

TIME DE LAY CII’CUItS are easlly built
if the time delay requlred is between a
few microseconds and a few seconds.

‘But - until recently it 'was usually
simpler 16 ‘use mechanical devices if
longer repeatable delays were required.

Then ".in ©1972 - the US Signetics

“Corporation ‘introduced their type 555

‘integrated circuit which was designed

primarily for -timing applications ‘but «*

has  subsequently found  a thousand
and ong other uses. |t'can for/eXample
operate ‘in an -astable’ mode “switching
_continually - from - one state to -the
other.

The cheapest 555 IC is avallable fora :

fittle over $2.00. It is an‘ideal device
for: use by bothamateur -enthusiasts

_‘encapsulation). .- The
“c¢haracteristics of the two types are -’

HE 55, TIMER

s temperature range than the NE types

S

- Various makes-and types of the basic
- 555 designare now available. One of
“the simplest  and most versatile is the”
- Signetics NE =555V,
- devices ‘are’also -available from other

{other - similar

manufacturers — see below).
The NE 555V is an 8-pin dual- in-line

package ‘which' is very ‘conveniént for .-
the experimenter.- Signetics’ NES55T -

has acircular meétal ‘case with -eight
leads . (kriown - as - the - TQ-99

identical, - v ey
"A close tolerance version of the 555

.is - ‘available - from- Signetics "as " type"
T0-99

SES5B5T  {inthe . circular-
package). Although the SEB55T -can

and professional circuit designers. operate over .a much - wider
‘ TPACKAGE : L .~ VPACKAGE -
(Top Vlew) : ‘E L jg : (Top Vuew)
N Ground T p o Loyl Ground
2:. Trigger - - s ZE - : 700 0020 Trigger -
3.°0utput o : - .23 Output
-4, Reset ) 3[: i . ol e 4. Reset R
5.. Control Voltage BRI 5.  Control Voltage :
. Threshold . o — ’ : E 6. Threshold :
: 7. Discharge ) °{: ) ’ Ds 7. Discharge 3
8. Vee R R - 8. Vee !
e Fig. 1 ‘ k
Ve (4510 #15 VOLTS)

~OUTPUT

. Fig.2

STAGE OUTPUT

--50

electrical’

it is several times the price. ' -
Electrically - equivalent devices are
available ‘from <Motorola under “the

types numbers MC1455 ‘and MC1555 -
(the ‘latter being the close tolerance
‘Semiconductor *
manufacture an equwalent devnce the -

version).: --National -

© - LMBB5,

Slgnetlcs also offer a 556 device. This'
contains two 555 units -in a smgle‘
encapsulatlon

 CONNECTIONS

The eight connections of the 555 for

~ both: “ the = dual-in-line - and ~ TO-99

" devices are shown-in Fig.1. Either of
»these devices may be employed in any :
.of the cwcunts to be discussed.

o SIMPLE TIMING

. the 555, however,

~supply
““switches the flip-flop back to its-initial
- state. “We :shall - ;
. voltage which must be present across C

The operation of the 555 asa S|mp!e

."' “timer is descrlbed usmg the circuit of
“Fig.2.

‘A negative gomg trlgger pulse fed to

pin 2 starts the timing operation. The

potential at the + lnput of comparator

2 ‘inside the 555 is one third of the

supply voltage, since the values of the

L_.three resistors ‘marked R ‘are equal.
The trigger pulse must ‘therefore fall
below one third of ‘the supply voltage .

to start the timing operation,
Before ‘the trigger pulse is recewed
the internal . transistor  Qq "~ .is

“conducting. -All - the  current: which
passes through the resistor R, passes
. through “the ‘transistor; .the external
capacitor C remains uncharged. When

a trigger pulse is received by pin 2 of

switches the flip-flop “and the latter
cuts off Qq: in'addition, the switching

of the flip-flop swm:hes the output
stage:

The current rownng from ‘the
positive supply line through R4 is now
used to charge the capacitor C. When

the -potential “across’ this . capacitor

reaches a value of two thirds of the
line ~voltage, comparator ~1

later -see that the

for this - switching to occur can be
varied by the application of a control

..yoltage to pin'5 of the device.
~The switching .of the flip-flop returns -
_~the output “circuit ‘to its quiescent
©state.
5 .conductiont - and ‘. this"
“discharges the capacitor C ready for
.~the "next timing operation. The' time

‘delay provided by this circuit is equal
- to ‘approximately - 1.1 RAC when no -
‘ onnectlon is made to ‘pin 5 Thls IS

In-‘addition, it - switches Q7 to

transistor

ELECTRONICS TODAY INTERNATIONAL NOVEMBER 1974
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. SUPPLY CURRENT
vs SUPPLY VOLTAGE
- 100 -
. 80 ——t—t
£ o
i +25°C
g oo
§ ~85°C
> 40
2.0
0 )
5.0 . 100 150
SUPPLY VOLTAGE ~ volts *
"~ Fig. 3

the time taken for the capacitor C to

charge to‘a value egual to two thirds

-of the supply line potential.

THEO UTPUT
In the circuit of Fig. 2, the 555's
output stage provides a change in the
output voltage at the beginning and at
the end . of the delay period. The
- output voltage at pin 3 has two values;
the ‘high’ value is only a little less than

. that' of the positive supply line, "

'whereas the ‘low’ value is only a little
above ground potential.

‘ Before the'trigger pulse is applied to’

pin 2, the voltage at the output is in its
‘Jow’ state. |t rises to the "high’ state at
: the moment of triggering and remains
in this state until the end of the delay
perlod when it returns to the "low’
state.
If the circuit is connected as in Fig.2,
cutrent will - flow through the load
resistor when the output is in the 'low’

voltage state, but.only a small current -

will’- flow in -‘the - “high’ "state. If,
however, the load resistor is conhected

from pin 3 to ground, the large current -

will flow when the output is in the
‘high’ state.” The maximum current
which should be ailowed to flow to or
“from pin'3 is 200 mA.- :

The output pulses from the 555 rise

and fall very rapidly; the rise and fall
times are typlcally about 100 ns.

: SUPPLY Vo LTAGE :
The supply voltage to a 555 dev|ce

may have any value between 4.5 Vand -

16 V, but it is wise to place an upper
limit of -about 15 V on the supply
voltage to allow for possible variations.
The current required to drive the 655
is-only a few milliamps, @ shown in
Fig.3. However, the current taken by
the output must be added to this
current to find the total power supply
current-required.:
If the supply voltage is increased, the
" current flowing through Ra-to the
capacitor - will . be - increased in
i proportlon However, the voltage

across each of the resistors marked R°

in Fig.2 will also be increased in
proportion to the -supply voltage
before comparator 1 is switched. Thus

any change of supply. voltage will

produce a minimal effect on the value

of the time delay, ‘provided that the’

timing period is short compared with
the rate of the s’[]pply voltage
variation,

"~ If the period of ‘the power ‘supply
variations is much shorter ‘than the

delay period, a ‘capacitor may be

donnected from pin 5 to ground. This

" holds the potential at pin 5 constant

so that - comparator 1 receives’ this
constant ~ reference - potential,” The
t|m|ng period is short compared with

the 'rate of the supply voltage
variation. ‘ ‘

If the perlod of the power - supply
variations is much shorter than the

‘delay . period, a capacitor -may be

connected from pin 5 to ground. THis

~holds the potential at pin 5 constant

so - ‘that comparator 1 receives this
constant reference - potential. The
timing  period © is - then . -almost
independent of the supply voltage
even if rapid varlatlons of the latter
take place. -

TlME‘DELAY’S ‘

As has already been stated the time

delay is equal to 1.1 RAC. Thus one

may use 100 k for R ‘and 10 uF for C .

1o obtain a delay of 1.1 second. If one

.reduces:C to 10 nF and keeps R 5 at

100 k, .the time delay will be 1.1
millisecond. 1f Ra- is 10 megohms and

~C is 100 uF, the delay will be 1100

seconds.

The maximum value of ‘Ra which
should : be “employed is .about 20
megohms. A ‘current of 0.1 yA (ina
typical 655) passes to pin 6" of the
device, the maximum -value of this
current in any 555 is 0.25 uA. If the
value' ‘of ‘Rp " is 20 megohms, the
current to pin .5 " can produce - an
appreciable voltage drop across Ra.

" SPECIAL

555 IC OFFER

. See page 53 for full details,

Whien eleotrolytlc_ capacitors ~ are
“used, the leakage current may produce
an appreciable volitage drop across Ra

if the value of the latter is high. A

“typical upper limit for the value of the

" ‘timing capacitor is 100 uF t6-1000 uF.

It ‘may be necessary to select such

-capacitors for low leakage. .

If you do use electrolytics dont

‘expect -the timing = interval -10  be

accurately related to the nominal value
of -~ “the - -capacitor, since.  such
components have tolerance which are
“typically -50% to +100%. Similarly,
“high-K -ceramic capacitors can have
very wide tolerances.

CONTROL VOLTAGE ,
The potential of pin 5 should not be
within 0.75 V of the positive supply

. line voltage. .1t should be at'least 1.5 V

above the ground  potential. This

"enables the transistors inside the

‘device ‘to .operate correctly. If ‘the

supply voltage is 15 V, the full range

of values of the control voitage shown
in the table can be employed, namely
~from .0.1 -100.95 times - the “supply
-voltage. 1f a smaller supply voltage Is
employed, however, the range-of the
“control = voltage ' which - - may - be

employed is smaller. For example, at”

the normal minimum supply voltage of
5 V, the value of the control voltage
should not .be smaller than 0.3 nor

greater than 0.85 times the supply

voltage.

The resistors marked R in Fig.2 each
have a value of about 5 k. Thus one
can vary the potential at pin 5 of the
device by merely connecting a resistor

RA S22k > 22k

s 555 . 4 e L
7 2 f—
o b

L
I
o

—1

555
. ‘ éj
RELAY{‘\ /-TOAM
Na Fig. 5

R
l
l

- Fig.'4
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A new

'.\be used o construct a photographlc
'enlarger timer - provided that 'Ra' is -

. made vdriable and C is switched. If the
“relay s .connected .as in Fig: 5, ‘the

~ from pin 5'to ground to teduce th|s
~ ‘potential or from 5 to the positive °
supply line ‘to increase this potential,’

Generally a resistor of .a few thousand

‘ohms or more will be suitable:..

HELAY OUTPUT

' The 555 device can be used 10 drlve a

relay directly, provided that the delay

_period exceeds about 0.1 second. The .
refay used must not draw an operating -

current  of “more than .200 ‘'mA. It

:shotild operate with a coil voltage of

‘about the same value as the power

‘supply voltage used to” drlve thé 555.
{maximum15 V). N :
A typical circuit for usmq the 5655 to
drive a relay -is shown in Fig.4. The
~closing of the switch- marked ‘Start’

commences the timing operation. The
trigger -pin 2 is* returned vid a 22 k
resistor to“the positive supply line to
prevent falsetrlggerlng Lo

If the ‘Reset’ switch is fcloséd
momentarily during the timing period,

. the circuit is immediately reset to its
" quiescent state and ‘the timing ceases, -
operation - will -
commenice when another trlgger pulse.
“is'applied to pin 2.
-“When the'current bassmg through the
relay pin 3 of the device is suddenly -
. cut off at the end of the'timing period,

_timing

a high back emf is generated across the

" inductive - relay coil. This back emf

. ‘could - damage -the -integrated circuit
- and must be suppressed by c0nnect|ng
‘a diode across the relay as shown in

Fig.4. “A " gold - ‘bonded: germaniut
diode has been found to be espécnally

.suitable for this apphca‘tlon

" In the circuit of Fig. 4, the relay is

~ normally closed, but opens’ during the
o delay penod ‘If the relay-is connected
-/ between pin° 3 and ground :(as .in
- Fig:b), itwill be energised only during
“the delay period. Thus onecdn choose

- whether one wishes to have'the relay
_energised “only during the timed

periods or only‘at all other times.:

closing -of ‘the relay can be used to
switch on the enlarger lamp when the
circuit is - triggered; - the- lamp is

. automatlcally switched off at the end
kof the delay per|od : PR

TRIGGERlNG :
The . trigger |nput of the 555 is

;extremely sensitive, :since the current
required by pin 2 to trigger the circuit -

is" only about 0.5 uA -for.0.1. s,
Triggering ‘can be effected merely by
touching pin'2 with a finger. You can

- even trigger the circuit by moving your
~hand near .to ‘a wire connected to pin
2. This causes the potential of pin 2 to
fall (by a capacitive efféct). :

It is :possible for re-trlggenng to
occur at the end of ‘the delay period

“when" an jinductive load (such as the"
coil of a relay) is connectedin the pin
3 circuit if an unsuitable diode {or no -
diode) "is connected - across the relay.

This oceurs only in_ the circuit of
Fig.5.  When “the . current . passing
through the relay at the end of the

timing ‘period commences to ‘fall, the -

voltage transient produced across the

“.coil 'is ‘picked up at pin 2 and the

circuit is'fe-triggered before the felay

can commence to open. The only
.outward sign:that this is happening is -
the failure' of the relay to open at the

end of the timing period. Gold bonded

“germanium diodes, such-as the 0A47,
“appear ‘to prevent  this effect,” but

silicon diodes (such as the lN914) are
" not sansfactory ,

OUTPUT VOLTAGE

, The output voltage vanes somewhat‘
: wlthvthe pin 3 current. This variation

is shown in Fig.6 for the case when the

output voltage is ‘high’. It can be seen -
. that the pin 3 voltage is roughly 1V to
2.V below the posltlve supply line

Relay circuits of the types showncan potentlal
LW YT = 20r -
oo Yee 2V . Lo - ~55°C —
S e s 1 '
2 o . ¥28°C K ’% 1.4 125% e
B N ' ; +125°C ER] -
o . ” 5ol 4] Jeee ] LT
0 4259 T >l° R S -
> +126% - g o8
0 4 > os
~850C o
Z ‘ 04
& 0.2 _ SV<Vee< v
N i ; T
S0 20 50 © 10 v 50 |oo 10 . 20 8.0 10 2 .. .-50 . 100 °
PlN 3 CUR RENT ' PIN'3 CURRENT
S F/g. 6‘ F/g 7 -

3SIlVlPl.EST ASTABl.E cmcun‘ L
An_even simpler -astable “tircuit s .
“shown in Fig. 9. Only one resistor, one .~

~ Figure 7‘shows how the ‘low’ output. =~
““potential varies with the current to pin
: ,3 Wh‘en a10.V supply is usedl

ASTABI.E OPERATION

- The versatility of the 555 device is
.greatly mcfeased by its ability to -
““free-run’ of ‘operate as an "astable =
* . oscillator. A-circuit of thistypewhich s
continually -produces -output voltage
-.-changes at preset intérvals is shown 'in -
- Fig.8. If desired, the load may be

replaced with a diode in parallel with a

_telay(as shown.in Figs. 4 and 5) and -
the “relay ‘will then: close and open

, ,alternately , '
ih the ciréuit of F|g 8 the capamtor '

C charges "through .Ra -and ‘Rp-in

series, but when the'internal transistor
"~ Qq of Fig.2 is switched to conduction,

C.discharges through .Rg- only, Thus -
' the charging time is longer than the s

discharging time.

-+ The :capacitor C: contlnually charges
from a potential of one third of the

supply voltage up to a potential of two
thirds .- of " the ' .supply - and - then
discharges again -to one third of the

supply. The charging time is 0.693(Rp"

4+ Rg)" and = the discharging .time
0.693RBC For * _most - practical

‘purposes, ‘one may use the factor 0.7 =
- instead of 0.693. The frequency of
.operation is approxlmately 144/(RA‘

+2RB)C

In the astable’ l:lrcult of Fig.8, pin 6‘ :
is connected to pin 2. Thus when the -

voltage across ‘C falls to one-third of

‘the positive supply .line potential, the
circuit is ‘re-triggered and a new cycle

commences automatlcally

- Operation of the 555 in the" astable
“mode can be used to provide square
wave output pulses for audio amplifier -

testing, “etc. 1f the output is used to

control a relay, the ‘periodic opening -

and closing of the relay can be used to

provide flashing lights on a‘Christmas -

tree or in a shop window. If ‘Rp 'is
made small and Rg is.made large, the
time for which the relay is open will

‘not ‘be very d!fferentvfrom that for

which it is closed.

“In the circuit of Fig.8, it has been ’ "

assumed ‘that pin 5 is not connected.

‘However, the voltage at this pin may
~be altered ‘as described previousty and
this will “either ‘increase or .decrease -
both the chargmg and the dlscharglng‘ ‘

ti mes

+

capacitor and the 555 are requlred

~When ‘the output at pin 3 is in the

‘high’ -state; C :charges ‘through the

-resistor - R. - Comparator ' 1 . of Fig.2
switches the flip-flop when the voltage'.
~-across C becomes equal to two thirds °

of the supply voltage. The output then

falls to its 'low’ value and C discharges -

B

into . pin~ 3 throtigh R. When ‘the -
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potential at pin 2 -reaches one third of

the supply voltage, comparator 2 of
and C then
commences to charge -again from the

output which is'now in its ‘high” state..

‘The charging -and discharging times
areé . each ' approximately 0.7RC. .:If

desired, a relay ‘may be connected

from the output to either ground or

o the positive supply line provided thata
diode is connected in parallel with the -

relay as in Figs. 4 and 5. The relay will

then automatic’ally open ‘and - close" .
whllst power is apphed tothe cnrcuut

PHOTOSENSITIVE
CIRCUIT :
Although it is mtended for use as a

timer in both the .monostable and

astable ‘modes, the 555 is essentially

two voltage comparators which switch:

a flip-flop and the output stage. It can
therefore be employed to  provide
different output levels as the voltage at
the inputs to its" comparators changes.

- +‘The cireuit of Fig.10 shows how the
555 can .be used as'a photosensitive
switch. " When ~ the
“illumination -falling -on_the cadmium

intensity - of

sulphide photosensitive cell P rises, the
resistance of this photoconductlve cell
falls. The voltage -t pin- 2 will
therefore fall ‘and when this ‘voltage
reaches ~one’ third “of -the ‘supply

voltage, comparator 2 of Fig.2 will

switch - the flip-flop .stage and the
output. The relay then closes

"~ If the ‘light intensity subsequently
falls, the resistance of the cell P rises

and so does the voltage across it. When
this voltage reaches two thirds of the

supply voltage, the comparator 1 of

Fig.2 - is switched. This causes the
output voltage to fall and the relay

.opens, . :

c L 1f the relay and dnode are connected
. between the positive -line and pin 3,

the relay will close when' the Iight
‘intensity falls and will, open agaln
‘when it rises. g

The openlng and kclosu ng of the relay
oceurs

usually advantageous, since it prevents

-different . - levels - of
'illumination. This "hysteresis’ effect is

the relay from continually opening

and :closing . {or ‘chattering’) - when

there “are very small changes in the

light intensity.

The type of circuit shown in Flg 10
-could be used to switch office lighting
~or street lights on and off as the level

of illumination-changes.
The 555 device ‘is a very versatile

~integrated circuit. We have considered

a number of its possible applications in

-this' article, but many more can be

devised. - For ° example, . if = the
photoconductive ‘cell P in Fig:10 s
replaced by a thermistor, -one could

" ‘doubtless use ‘the switching of the

telay - to control . temperature.” This

- would be another example of the use
- of the 555 as.a comparator in. an
fappllcatlon not involving tlmlng

A variation of the basic 555 deS|gn is

the 656.
This is in effect two 555 devuces

‘within 'a common package. Each half
.of the 556 behaves like a separate 5655
" timer® and .as" such - all - of - the

applications . described ‘in ‘this article
are-equally applicable to the 556.

-One- most -useful” application of the
656 IC is in obtaining extended time ©

delays.

. 'Both the 655 and 556 ICs use
" external timing capacitors, but even
‘using low leakage electrolytics, these

llmit the normally practical,timlng

“Ratio of pin'6
~voltage to the"

. ‘toneé-burst

TABLE 1

“must be multiplied to

supply voltage obtain the tlmmg

period.
S0, 105 B ,0.1 L
0.2 : 02230
0.3 “7 0,357
0.4 S S 0.511 ;
05 o .0693-
0.6 0916,
0.7 - S 771,203
08 . 1.6t
09 : e 2 3C

. Table shows the effect of pin 5 control -
-voltage on the timing period, when pin -
‘5 “is" not’ connected, its -potential is -
~0.667 times the supply voltage. ’

“range to a maximum of ten minutes.

However .by using -a ‘divide by N’

‘network: between the two halfs-of a -
556, very much longer delays may be

obtained.

The 556 timer may also be used asa”
‘generator.. .. in. . this "

application, the first half of the device

‘is used as a one shot and’ the second
2 J

half as an oscillator.

greatly reduced price of $3 for two.
o= or by mall order. -

“ Dick Smlth

- M.S. Components
_95.97 Regent St., Redfern, NSW 2016

" “Radio Dispatch,
869 George St., Sydney, NSW 2000

Electrobit Pty Ltd,

: 140 Auburn St. Wollongong, NSW 2500

SPECIAL OFFER

TWO 555 IC’s for $3' {including sales tax ~ post free)
. Electronics Today international has arranged for readers to obtain 555 lC s at the

* The IC's may be obtained from any of the flrms llsted below — elther by callmg m :

« : ""Mn delL
162 Pacific Highway, Gore Hill,NSW 2065 Car, King auray,

' 1

Cnr, King & Derby St., Neweastle i
. - NSW 2300 : :
The Electronics Shop, - .
Shop 2A, Hackett Place, Hackett :
ACT 2602 .

A Ferguson Pty Ltd :
©125 anht St, Adelande SA 5000

_Factor by which RAC

e e b i



PRE”PAK electronics

AUSTRALIA-WIDE AGENCIES

AT YOUR SERVICE

Buy with confidence
at your nearest store

ORDER BY MAIL OR CALL
PERSONALLY, TODAY

YOUR ONE STOP HOBBY SHOP
 PRE-PAK ELECTRONICS

NSW HEAD OFFICE: | - Q LD: NORTH
718 Parramatta Road, QUEENSLAND: ]
CroydOn‘ Mail to P.O. Box ‘Philtronics, Cnr.. Grendon &,
43, - CROYDON, - 2132, Palmer Sts., North Mackay, |
Telephone: 797-6144. 4740. Tetephone: 78-855. o

NSW: NEWCASTLE: BRISBANE: o
Digitronics Aust. Pty Ltd, 12 ~Delsound Pty Ltd, 2103
Witliam St., Maryville, 2293, - Cavendish Rd., Coorparoo.
Telephone: 69-2040. 4151, Telephone: 97-2509.

'CANBERRA: - . .

The Electronics Shop, Shop ;
2, ‘Hackett . Place, Hackett
2602." Telephone: 47-6179.

NSW:  HUNTER VALLEY:
Hunter  Valley Etectronics
and Hi-Fi, 478 High St.,
Maitland, 2320. Tetephone:

33-6564. MELBOURNE:

‘ ; . o : Flight Electronics; 1 Derby
NSW: WOLLONGONG: Road, Caufield East, 3145,
Hi-Tec - Electronics, 265 Telephone 211-4788,
Princes” Highway, Corrimal, 211:4084. :
2518. Telephone: 84-9034.
EEE : ADELAIDE

A.E. Cooling Radlo/TV 6
B.P. -Efectronics, 192-196 Trimmer Road, Elizabeth
Stirling Tce., Albany, 6330.  South, ¢5112.. Telephone

Telephone: 41-3427. . 255-2249, ’ .

\\out
S°. 25

Create your own ‘famps and spemal Jlghtmg effacts Wlth
International Rectifier’s fibre optic sprays and kits.
Experiment with this new science of tomorrow, today we
have just redured pr|ces by up . to 25% so don't miss this
great opportunity. Instructions and ‘advice are prowded
‘with every kit.

OP2020 LAMP KIT for "Capri” of “Tower".
{deal far beginners ~ easy to assemble yourself
0OP2040 LAMP KIT for “Fountain’’
‘two-tiered spray of twinkling light. . .

OP2050 LAMP KIT for ""Fan"’

A large spray of shimmering light.

OP2060 LAMP KIT for ““Cascade”’
three-tiered spray of cascading light.

_“OP8070 STARTER KIT. — assortment. i
Desfigned for experimenter with 24 page manual
0P376 JACKETED LIGHT GUIDE. ]
6ft length of versatile light guide — 37 fibres.. =~
OP4506 BULK MONO FiBRE, :
36ft of 45 mil plastic fibres.

OP1060 BULK MONO FIBRE.

360 ft of 10 mjl plastic fibres.

OP8030 EYELETS (Pack of 20)
OP8050 SPECIAL ADHESIVE (Bottle)

W.A.: WEST AUSTRALIA:

$6.50
$8.50
$8.95 -
©$14.50
$18.06 |
$6665 |
$9.35
'$6.10

$1.60
$4.90

! electronic calculators::

f PAK 24
& 1Wwand2w  J400V

OUR 10STORE BUYING MEANS

LOWEST PRICE EVER_

on quality NS Digital ° ‘ 'SAVE $10
~ $17.45 ' ‘

_post $1.00

NAT]ONA L 'MODEL 650

Features

®6 Dlglt Capabillty oAddltlon or sub
traction. e Chain or ' Mixed Calculatlons
e Automatic squaring - - Summ

® Compact Slze — only 5" x 2112" X 7/8"
Place your order how whlle stocks last!
Post and Packlng $1.

'NATIONAL MODEL 950 $1995
- # 9 Digits + Battery post $1.00

Same as 600 but has 9 digits and atito .
blanking after 20 secs to conserve battery.
Numbers displayed are ‘‘stored’ and may
be easily returned.

AND 3 NEWEST MODELS

- NATIONAL MODEL 820 - $2945 :

8 dlglt LED display.

Handy tonstant key.

Fully floating decimal point,

Full 12 months guarantee.

Unlique battery saver feature.’
) Compact size — only 5" x 21/2" X 1"
. A real handy calculator,

.NATIONAL MODEL 823T = Lo
‘With " MEMORY ~ -storage $3795 o

key, plius- PERCENTAGE
! .key, “plus all features of °
‘Modél 820, (size 5%'" x'3'" .. post $2.00
X 1"y, Slmplnc:ty Versatility and Dependablnty are key features ;
of this “beauty’’. And now, pieasantly affordable too. ]
Note: NATIONAL MODEL 823R $51 95
“post $2.00

post $1.00 k

Tax Concessions As. above, but includes no-cad
For Students . rezchargeable batteries and
Write for details.-:‘charger. Available shortly.

OUR "BEST VALUE EVER -

IN BARGAIN = PRICED PARTS SUPER PAKS
PAK 1. PAK51 © JPAK 28~ |PAK8 PAK 14
100 Asst. 50 Hi-Stab 25 Asst, 10 NPN 30 Asst, - -,
Short Lead 65;'5;""“ n TuF to 500uF Junmarked, Standard Size -
Resistors Fatan e F3VW to 12VW |tested TG5. Tagstrips
$1.00 Transistors - "1 61 00

different vaiues | Electros
1$1.50

$3.50 ’ $2.00

PAK 46 - |PAK 30 . {PAK 45
50 Asst, 25 Asst. 10uF 110 NPN .
Mini 50VW -500ufF, 8C107-89
JPotyester - l12vw — 8ovW| Unmarked
{ Capacitors " “|Electros Transistors

$350 1$3.50  $1_75, :
PAK 39 - |PAK 31 ] pAK52

1100 Asst. 15 Asst. -] 15 Assorted
500 - 3000ufF,§ Valve Sockets

112wvw ’] handy for

- JElectros repais

$350 Jsaso | %7

-|PAK 40 - | PAK 26
100 Asst. - 100 Asst. -
630V Poly 4 Low Voltage

Capacitors Ceramics

$4.25 $2.00
PAK 47
100 Asst.

500V — 6KV
-] Ceramics

|$2:50

PAK 43
J3W Amp,5 -
Transistors plus
circuit, incl.
AY6108 6109

$2.25 .

JPAK 47
1P.CB. ;
Etching Kit -/
incl, P.C... "

$2.50
PAK 48

Transistor Radio

PAK 3
100 Asst. - i
Popular %W
Resistors

$1.75

100 Asst.

Resistors Polyester -
$2.00 . Capacitors

| PAK 44
6 Zener + 6 Sistor
Silicon Diodes | Repair Kit —
to 10W Rating é;F Ca?/sc
$2.00  |Gang, V-C.ete.
d $4 89

POST & PACKING .
Send 30c per PAK. We
will ship to any part of
Austraha by ‘best method.

PAK 49
20 Asst: y
Useful Pots

$2.50

PAK 42
10 Asst.
Modern pf
Trimmers

$1.75.

Radio and inst.
Knobs

$2.00

SEMICONDUCTOR Brand new, guaranteed

TpA91 =250 C106Y1—-$1 00 BC179-—30 ’
. Cl22E — $2 2N2646 ~— $1.00"
“SC146D — sz 30 5N3038 — o6

5023 LED ~50c 2N3645 — 50¢

2N5459 — 75¢ ° Sk‘ i

2N3054 — $1. 25

2N3055 — 81,20
,AY6108/6109 -,
$2.00 8

~MB4 — $1.9
PA4O — $6. oo v




PRE-PRK ., 7. LO-COST

cLEcTEONCS i N =Y

Criaydon NSW. 2132 Ph: 797-6144 Io WATT RMS
: G?.gggéE%AlLoAg&ERA&OAVH ’ r.‘.v;fﬂl' the sound bUﬁ s STEREO KIT
\ S;L‘:EL“J;,‘.}ShEn - I-IYBRID o Sanken S1010Y

Dlrec‘t

= s~wuull POWER
Sp ecial =1 : T, N
only : ; =

$29.05 & B AMPLIFIERS

Post $2.00 - R The 'SANKEN-1,C. . Hybrid * Moduleés
SPECIFICAT/ONS RN L R ! utilise ; the latest. integrated = .circuit

3 speeds (16, 33, 45 rpm) 4 polek pre-amp/driver - ‘stages - together © With i

induction motor, 240V, 50Hz operation, single-ended output transistors mounted o Ceramic input:

power _consumption 16VA fow -rumble in ‘a’ single compact case. This Is fitted i A g ;
content, _performance _complies  with| with “a- thick ‘aluminium base ready to ; o Base and Treble controls.
standards CSN36 7000, CSN36 8401, bolt to any standard amplifier chassis for o - Rumble and Scratch Filters.

: heatsinking purposes. ‘The few external e .
FEATURES: components rec';u:red are’ input/output P & P $2 @ -Mains Power Supply.
Includes r°°"a"’“° °8;"t"'d9° (130’“\/ capacitors, feedback ;corripohents, power B j
output), : manual operation. :-only, supply, speaker etc. Internal protection Our newest amplifier kit with full 10 watts:
hydraulic”;, “lowering . device . . fitted, is provided for intermittent short periods rms” per channel output, modern ‘extruded
camplete. ‘with mains and: output leads. (5 secs), 'thus “allowing normal fuse aluminium . front ‘panel and 45 mm’ slider
Available in base/cover, ready t6 connect protection to operate,  ..; controls. Build your ‘'own cabinet to save

to amphfrer ‘or tape " recorder ‘only . from
$4005. . - frias 20 /OFF : extra expense or mount amp under record‘
Q

player.
“INCR EDIBLE" 25 ST ER ED Any- turntable quI give - satusfactory
AMPLlFlER MOOULE only $1495

performance . - {we - - recommend . - our
Supraphon HC-12) while speakers should be

electnc (10

| #8,2W RMS Ch. 8 ohms ‘{see below). It is possible to use a
. 1A NOW USED BY WORLD'S magnetic .cartridge with the addition of a
" eLow Distortion, LEADING MANUFACTURERS magnetic -~ pre-amp, -however,. we “have

obtained very good results wuth a ceramnc
cartridge. .
The ‘quality sound of the SANKEN Hybnd
Amplifier S1010Y- witl ‘truly amaze you and
this low price is possible only because of our
10 store butk-buying power.

Complete Amplifier Kit {as above) . $33.00
Magnetic Cartridge Kit (Stereo) ... .. $ 9.00
Model HC-12 Supraphon = . S e
Turntable {Ceramic). ... ... ... :
‘Stereo Changer in base/cover .. ... .
8" twvin-cone Hi-Fi Speaker.ea.. ... "
3" Tweeter to match ... ... (-
As above, complete in a modern factory —
made walnut cabinet 11" x 7' x 15%" high
—pair $49.00.

o Vol, Bass, Treble,
ouBal,
e «t 090 day warranty
Complete, as p:ctured $14.95 . post
$1.00, Complete, with -round or slider
tone controls $19.95, post $1.00. .
glete as above wrth power ‘supply
5, post $1.00.
Regulated Pdwer Supply, add $6.95.

Choice of two SLIM-LINE -~
“INCREGIBLE” AMPLIFIERS .
No. 1, Extruded aluminiurm front panel,
slider- pots, "'incredible’’ 26 Amp. with
std. .. power -supply -5 pin din socket,
headphone socket. On/Off Switch and
bezel ... complete kit $39.95, post. -
No. -2, De-Luxe amp, with these extra]

features . —.. Rumble/scratch . fifter, Allow extra freight 32 to 33, accordingly.
st/mono - switch, speakers --on-or off, pack ahd post 60c..

hone/tape input etc . . fcomplete kit Power suPplX Kit (ur\reg) Famous SINCLAIR STEREO 60

44,50 post. By pack and po ST Shipment \Nas i -
- Power Supply Klt (reg) W A S just .\3 " :
NEW Solid T ‘ pack-and post $1.50 - . : ‘received 53 ,

State S ROBE  J25 WATT AMPLIFIER $1e 95 ., .
0 I pack-and post 50c. " .

n y 27,95 Power Supply Kit (unreg) A $16 50
pack and post $1.50 * ;
Post and packing $1 . Power Supply Kit (reg) . . .~ ... sz4.50
. Rgady built - pack and post $1.60 - I
o High power = L 50 WATT AMPLIFIER $z7 sof e |
:é:'l“t';::‘z“ ' pack and post 76¢ .. - O i AN et

o Power Supply gz"(}g“"“ -+ $23.00 [ Uso, with SANK Dosion . your . ‘awn
L a n o . G i 4 -
STOP ACTION LlGHT' R i Pawor Su;’plv Kit (reg) - ......$32.00 multi-purpose stéreo sound system. -
f‘dd LIFE‘to your. pame;b- o 'fr;ez;" pack and post $2.00 - Stareo 60 Pre-Amp and Control Unit, .
vaaﬁab?t: fr’og_.w1 {2%:’6’}9‘“‘_‘ “j;e:“w"",‘ dV( NOTE: All Power Supply Kits suit fhone Features: Input” sensitivity = 3 mV. input
Wide angle flash - with -highly “polished or stereo applications.:. . - e impedance = 50 K. eq_'l_allzatlon R1AA =
reflector. .. Strobe'is complete, ' simply GUARANTEE: Al Sunken 1dB. Freq. response 11dB = 20 Hz = 25
install- power transformer and mains lead Amplifiers guarantaod 90 davs KHz. Dlstortlon = 0 03% SIQ"‘a' t° 00139 =
with fuN mstructlo e of purchase S e 70 dB. i

Freq. response: 20Hz — 100kHz,~ within
%dB, . Harmonic : Distortion: -less than
0.6% .at full power, typlcally .05% at
lower power levels, Slgnal to Notse
90d8 typ
Full technical = data/circuits avaulable’
FREE with order, or sent saparatelv on
receipt of 40c p0sta| note. .

Model. ' RMS.. Supply .'Price. ;

'$1010Y . 10W . 34V, 0.6A - $5.50 -

S1025E - 25W 48V,08A $14.50
.“S1050A - 50W - 62V, 1.1A ,52390

MITY AMP KITS
Based on the Sanken Hybrid Amphfiers
the MITY AMP Kits include AL L parts
necessary to assemble a compléte 10, 25
or 50 watt power amplifier (2 requ:red
for stereo).

10 WATT. AMPLIFIER $9 25
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'ONE OF LiFE’S more devastatmg
'experlences is ‘to’ ‘walk eut “of your -
house “in- the morning and fmd that
"your car has dlsappeared' S
- But this need not happen to you for :
~an effective alarm system, as described
“here, 'may be quite eascly constructed ‘

and mstalled at low cost

56

The ETI
It will,” when" actuated,
and -will

etc.

313 car alarm uses one
~smgle 'IC Jand “a" minimum- of other
" components.* ,
blow the hofn at onésecond intervals,
continue ~to -do so . until
deactivated - by means of a key switch

The’alarm rs trlggered by any drop m"

the battery supply voltage caused by

“‘an sincrease in loading on the vehicle’s

electrical system. Thus, if a door s
opened, - the -interior : light will -be
activated and the increase in eiectrloal
load will trigger the alarm,

This - operating - principle - snmpllfles ,
mstallatlon for practically all vehicles -

““have - courtesy . lights ' activated ' by
“switches on at least two of the doors -
“and ‘it is a: fairly easy task to .install

further swrtches on the other doors if
“required.” R
‘Both the- boot and under bonnet )
areas may be protected .in a similar
~mahner: =~ indeed many vehicles ‘have

lights already fitted 'in-these areas, ‘if

not, it is a simple rhatter to fit them |
|nto the' circuit isuch that’ ‘they ‘come

on when the boot lid etc is opened.
.‘These lights are of course very: useful
apart from- their-alarm function, but

remember - they must operate at all :

times, not just when the ighition ison. -

The alarm “is sensitiVe‘“enough “to’ be
actlvated by-anyone pressmg the brake
pedal — ‘or even by ‘0pening the glove
box (where a lamp is fitted of course).

The unit is designed for use with cars
having 12 volt -electrical systems. It

may be used with either positive or - .-
without

negative - earth
“modification;.

systems

In addition to the power sensmg

alarm mode other precautlons may be

ELECTRONICS TODA'Y INTERNATIONAL NOVEMBER 1974
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el

’

‘comstnuctlom‘ i

: _«germamum dlode 02 is" mounted in

alarm
: ~example
‘microswitches 'may be ﬁtted to the -
‘'suspension such that if anyone triesto-
{ift thecar,  in“order ‘to ‘tow it away, .
the alarm ‘wil go: off. 1f 'such switches
Jare -used they should “be 'connected -
“between ‘terminal <2 or 3 or the alarm
' {see" Fig ind -2), depending -on "
" whether the" vehicle “has a positive ‘or .
negatnve earth system and earth

’ ,‘addlng further

t

‘Onstruction Lof - t alarm is
“extremely -simplé and aniyone: capable
‘of “using a ‘soldering- iron ‘should not
. -have'.any difficulty. :All components,
mcludmg the relay, are mounted on'a
- &mall..PC. board _.as shown: in the

component overlay diagram. ... -

. Note.the . polarity of electrolytlc
capacntors ‘the IC and diodes. In
particular ‘make " .sure :that - the

- correct onentatron -When soldermg. ;

_-components: ~are ..not” darhaged by

Tibox. e

. one outside: The switch: inside is used
" 1o enable the alarm (after opéning the

“the alarm before entering the car. This -
“latter : system' has the’ advantage that'

the external dlsable swrcch 1s located

the cortect "position and with the -

use - a -small, llght-welght “ifon and ..
preferably - slnall _gauge-solder..Soider
qurckly and .cleanly. Only apply the
iron for:sufficient :time to"ctause ‘the-’
solder to flow around the joint -These ‘
precautions™ ~will -7 “ensure o

‘excessive heat. The -unit:should then
be mounted m‘a small plastic, or metal, S

Two different swntchnng systems may", 5
be used to ‘enable the alarm. Use either, -
an external key ‘switch mounted in a
convenient; -but .not - obviously - seen
location, or-a tWo"way *system -of
concealed .switches — .oné inside and .

door) and the external‘one to disable.

anyone watching will not’ see-wheré -

- PARTS LIST -
Sl 1k ewatt 10%
2 10K Yawatt 10%
100K ¥2watt 10%
Y TAM Yewatt 10%
v 22 rheg L
25 volt
- electrolvtic
< AUF 25 volt -
electrolytrc .
0.1UF polyester

“SW1 Switch

ETI313
D1 “Diode IN914'6r similar
D2 :Dlode OA85 (must be germanium)
~RL2- -Relay 12 yolt 280 ohm coil; 6A

contacts. Associated Controls type
“’E3201 or similar, 5

PC board ET1313
: SPST.Key operated ;

sSwW2,37 7 S SPDT- toggle (see text)
metal or piastic box to suit; i
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'ELECTRONICS SUPPLY ;

$uper Value

9 dlgut cal-
culator: " -with
floating -’
_imal

readout - with
instant - recall,.

$10

. Loﬁdspéékdr Kits

tweeters
complete  with
baffle, - grille "

‘over networks,
bass . -and
tweeter - atten-

-sound for only’
. $59.95 (Post &
" pack $1.50).

| - systems ~health -alarm- with snboze

188 Pacific Highway,
St Leonards' NSW 2065
' - P.0.Box 4;..
Phone 43-5305

. "L

| o ,yer ‘

24 hour ma//-order serwce o

‘rechergeable, :
nickel  -cad- - ¢
B mium: batterles -
‘with Separate - charger a gift at'only
'$2490 guaranteed (Post ‘& pack

127, 8" 2
“¢loth™ “cross-

uation, - super 1

F.M. Radio-Alarm’ €lock,

TEi
“‘Model S1-1010Y ‘Sanken Audio Ampii-

S1-10504

WYBRID POWER T
PERY v U

i mphfuers are hlgh power hybnd v
-amplifiers for Hi-Fi, steteo, musical instruments,:public address systems ° .
nd - other audio apphcatlons -Two ‘power ranges of 25 and 50 watts rms
utput are provided: The -amplifiers - are":completely -'self-contained, :
‘requmng only-an-output coupling capacitor, parasitic ‘oscillation supp-
“ressors ‘and -a‘powet supply..# Single-ended push-pull .output. & With- -
'stand &''5 second ‘output-short-circuit @ Less than V2% d|stortuon at 25°

,and 50 watts o.% .dB respon frbm 20 to 100,000 Hz,: -

ShﬂﬂOY

Quality * reception ‘on .both  radio ;
perlod $47 50 (Post & pack $1 00) i

58

iers <are’ medium ‘power hybrid ‘ampl
~fiers for: Hi-Fi, stereo, musical -instru-
ments; pubhc “address systems ~and

"other -audio vapplicatiohs. The -amp
i, fiers do-not reduire -a heat:sink for,
* operation -at -25°C -ambient “or: Iess

# - 'Single-ended - push-pull :oltput.-

~Withstand a 5 second outpu shor

3554M(5v; 3A). ‘@ :High power hybr|d~'

‘yoitage regulator of monolithi¢  cir-

¥ “cuitry .and “a ‘power ‘transistor chip. &

<Power ‘supply for TTL and DTLIC's in

ontrol "and -measuring equipment. .

Few external components and no fur-

‘ther “adjustment - required. - & ‘Built-in .
ircuit - protection” against commuous Po

overlogd.and short circuit.

For fu// information please write or "phone: ‘
Exclissive Australian Agents: TRISTATE ELECTRONICS PTY.LTD.

Distributed by:

GEORGE BROWN & CO. PTY. LTD. Cnr Sussex & Drmtt Streets

~Syvdney, N.S.W,_519-5855

TECHNOLOGY PRODUCTS. 70 Milton Piradé; Malvern, Vlctona

20-7839

FRED HOE & SONS PTY. LTD, 246 Evaiis Road, Sd]lsl)ur\ North

“Brisbane, Qld. 47- 4311

CONTINUOUS MUSIC SYSTEMS & ACOUSTICS (W Al )8
Oswald St...Victoria Park, W.A. 61-4464 ‘
l\ D. FIQHFR & CO.72 Mc(‘laren Street. Adehlde S. A 236294

[N



nSlgnetrcs Llnear of course Y
And the most extraordmar :

,flexubrllty that 'S never been matched specfor ‘spei
: 555 functions mterchangeably asa time delay,
~-osc|IIator pulse detéctor or power mod ulator T|m|ng
-from microseconds through oné hou
- delays completely resettable

o 1001 uses'? To be
O honest we haven't.
-+ 'stopped counting yet. =
“AYours probably makes

- 1002.) But a versatile
down-to-egarth IC timer

from there

Externally ,
trlggered Signetics
555 will either freerun- ;
or latch,in adjustable duty cycles from 50% to 0 01 %.
" Timing can be changed 10:1 with control..Operating
from 5 to 15 volts with only a 1% change in timing.
Output can‘source or sink 200mA. Temperature
stability: 0.005% per °C.- > . , s
And applying the adaptabte 555 isp ctrcal\y
~child’s play (if the kid knows basic math): ‘Requires
only aresistor and capacitor to'do thejob.Withall .
kinds of options for starting the trmmg action: And you
can operate 555 from just a'single power supply e
-All this, in‘one simple 8-pin-dual in-ling circwt
“Available off-the-shelf now, from you 'drsinbutor”
o rock-bottom cost

~ ELECTRONICS TODAY INTERNATIONAL = NOVEMBER

TECNICO ELECTRONICS

® R 'iA s o
2 7 4 OISCHARGE 1 o
3 ;o — ¢ Rfa t',;;‘»' .
¢ o8 SO
. ﬂtmssuow ¥
CONTROL .IC

. VOLTAGE

hkethestandard 555$uggests aophcatrons unhmrted.‘ o

" From'exotic technology to household =~
apphances .from copying machines to barrlcade
n - flashers.. Startthlnklng Andyoucantake «t o

Premler Street, Marrickville; N.SW. 2204, Tel, 55 0411
2 Hrgh Street,”Northcote, Vic. 3070, Tel. 4899322
|7ane 97 8222 Adelarde 51 6895 Perth: 25 5722,

T8237/373



FOR THE PRICE of ‘two -or 'three

parkmg flnes you can butld the Meter'

The Meter'Beater is snmp1y a portable
audible* ‘alarm which can be’

set for'j
.common parkmg meter penods =

5. Several

m|nutes before the exptryfof the

“period it sounds’. a warhing® — . giving’

“you'time 1o get back’to your car. It is
-'set by shdung one’ of the three sw:tches
vtsuble in: F|g-1 a

Veroboard “Thi ”may convemently be.
mounted m a small tm such as‘that

components are“drawn
the: oppos;te component)

Use “a Ilghtweugh -soldering

:solder qmckly “gnd icleanly::
parﬂcu!ar care’'with the CMOS IC;"1C2,
(See ETI August 74, page 80) ‘

= As . ctantalum &

_tolerances of +50%:t0 =25% it may be
necessary to select values for :

% hour alarm* ‘Once this ™.
“: “other times’ are right:

33k /awatt 5%
33k Yawatt 5%
1M Yawatt 5%
am7 l/4watt 5% :

O .004714F poiyester

S e
VO

IR tantalum ;

1C1,3 % lntegrated Circuits NE555 .

1c2. Irlt\tlegrated Circuits C04024AE

4 iCapacitor

Tra nsducer L gge téxt
nuts and bolts.
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_ OUTPUT TRANSDUCER -

The output transducer used in the -

~ prototype was a hearing-aid earpiece
“of about 400 ohms. However these are

‘quite expensive. Alternatively a cheap

“lapel crystal microphone, ‘mounted 6n

the outside of the tin box, makes a -

'good ‘speaker’ -or -a crystal radio
earprece may be used."1f .a ‘magnetic
earpiece is available it may be also
used provided that it is fed through-a
- smatl :
4.7uF. All of these will work quite

‘the -hearing-aid “earpiece.
“device is chosen it"is not worn in the

ear, but mounted on the lid of the tin - .
box, by means of a:small aluminium
strap. The complete alarm may then:

“be slipped lnto a pocket where 1t is

- easily heard.

The inside of the tin box and the ||d
_should be _ insulated  with plastic
: she'eting before fitting the ‘works’. ..

ADJUST!VIENTS

"The only adjustment provrded is the '

preset pot RV 1. This sets thé duration

of the % hour’” alarm-ds close to half -

an hour as desired. ‘However, as
pointed out earlier,

' thén & change may be needed to R1.
~oandR2
~adjustment range for RV1. Floloa

*.The switching transistor Q8" should

“omaximum - voltage  across - 1C3. - Thi
‘may be ¢thecked by ‘measuring ‘the
: 'voltaQe’acroSs the transistor when it is‘
“oont=i.e. ‘the alarm’ is :souriding.."
“should be‘less than'1 volt. If it exceeds
““1-volt" then the value ‘of ‘the base"
- resistors “R4, 5 and 6 should be"
~ reduced to ensure saturatlon ,

electrolytic - ‘capacitor —" say -
USE
well but the best of all, if available, is -
‘Whichever .

“you'vé- paid. Put the Meter Beater in'a
2 shirt ;pocket and in ‘due “time it ‘will
--sound ‘off-a warning that you' must be
: ,headmg back to your car.

: ‘OTHER USES

" of thHe outputs of 1C2 have been used..
. The other outputs can be used for
"= shorter-or fonger times:if desired <-up

~ to nearly eight hours. Thus the unitis
essentially “a ‘long ‘period timer and
““may be adapted -for such purposes as
_timing : hire periods ‘of, say,billiard -
tabl’e’s;

if the tantalum-
capacrtor is well off the marked value,

to - obtain - ‘the correct

be ‘turned hard on, to oObtain the'

To' use the Meter Beater Sim‘pty =
switch it ‘on after putting your money
in~a parking meter, using the switch -
appropriate for :the -time - for ‘which

: Internal view of the completed timer :
showmg how itis assemb/ed into a small tm

As will have been noted only’three kremmder a\arm\ ' and ‘any srmrtar ,

ong perrod apphcatrons

BATTERY LIFE -
. Battery cohsumptron rs very Iow —
only about "4 mA, hence the 9 volt -
~ battery used ‘should have a- life ‘of .-
I ,about 100 hours at two hours use per
pro'cess ;timing,' ‘a medic’in‘e s day T O o : {

| ( Delto

'The new  Deitron §
DSA series amplifiers
offer . exceptional E
physical appearance, |
unbelievable
performance  and.
numerous  extra
“facilities  normally
not - incorporated in
amplifiers in - this
~price range.

51 _Kyle Parade Kyle Bay,

For further information write to DEITRON INTERNATIONAL for your dealer list.

{Telephone 546 7000

;DSA1212 {
Power output 12w %" 12w .
RMS

|
Harmonic dist; 0:5% max.
Freg.. response:  20Hz  — e
~30KHz - . Lt
‘Dimensions: CWI3%T X N
D101/16"xH5%" E ; !
'DSA 1515 5
‘Power " output: 15 ’x 16w
. .RMS S

' Harmonic dist: 0:5% max. .

Freq. -response:  20Hz ==
40KHz . :
Dimensions:” .~ W15°7/8" %
D11 x H5%"" R

DSA 2525

Power Output 25 X 25w
RMS" A\ ;
Harmonic drst 0.3% max. RT3

“Freq...:tesponse: 20Hz — -
{ . 40KHz 5
Dimensions:

‘W157/8"  x
D117 x HE®" i
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HOURS OF TRADING:

- )
‘ N ’ MON-:;%JES WED & Fl'\;lm gamn:
Jeone !9 NEN" ¥ | Gt e

, ORDERS UNDER $3.00 accepted. § °
95.97 REGENT ST., REDFERN N.S.W. 2016 S.AEE. FOR REPLIES PLEASE.

P-.O-B°x'56REDFERN ':'69'5922 — "Post & Packing 50c where -not

included. PLEASE PRINT YOUR
- NAME & ADDRESS , _J

. A & R TRANSF E l
'STARPACS' Don’t miss out on these, A1I PACS contain new & unused &R TRANS IORM RS
quality components and are not I"EJeCtS Our bulk buying make these prlces Great savings for “‘Hard to Get’

NDUC T oR possible. Transformers.” All Listed are 240V

(o}
DEVICES. The

very latest in Gas P ‘A’ TOROIDAL PAC ‘G’ Contaming 10 Unmarked| Primary. » :
geteg}‘w" devices, now available | CORES TMC type 107527 but.guaranteed BC177 or BC178, We| rvee . seconpany mATINGS - PRICE
or_fhe constructor and project | S5, External © diameter canrot say how many of either type . :
man.  The device is 2 sintered |7 3/87 " x . 3/8"  deep. would bé in a PAC, but this is| 1992 [1500150&863V - 174 $1000
28%‘53558mr;‘é?.?ﬁ,”\cé?'ﬁ'nw"écx'}dés internal " diameter o ' tremendous value at only 95¢c p & P| 1333 2Zo%Esmes horioea s oo2
{hwo - devices ?re m':w avanlatble: ?—,%%fox' 6 for $2.00 P & P 30e. i ::: »5}'&%%3‘5' o8 § st
ese are or ow volitage - : Z or 44V . 2.5 or 1.25A " 9.00 |
application. Type TGS 203, For , PAC ‘H' Containing 10 unmarked bull 3508 Tiwecsssv  serzsa  Si1og
getection . 9fg Carbon Dioxide, | pac  “B'  ToRrQIDAL S e melloyod 10 Tbo 11800 sortes| 73 83V Bocrwo 5582
L?ﬁd ,%st’rggumFggfe,SZ‘iﬂ‘;Re‘;{ CORES TMC type 107763 Prans:stors Last few now remainingy 6672  30,27.6 24.20, n ¢ 9’50 ]
supplied - for each device. Price é'37- 8,.EXt:ma'7/8,F'a'§"§;e’ at 95¢ P & P 30c. 18928088 ;
$4.50each P & P 40c. : |nte’rnal diameter 1 3/89" 505 3;’,25 & 18V 222 - 21;'.33
3WATT approx. 2 for $1.00 P& F | gv’v‘n?chleszo ARROW tc;/gpgle . Zsasoval 8650
‘ ! 75¢c. Very sturdny constructed BQTgsvf},Y&s;VEH_
AMPLIFIE s ) and with moulded Dolly. {Nominal Voltagel . 0.1A $12.25
KIT PAC - C PHILIPS In original -packs of 20, BATTERVSAVER- ]
Consists ‘of the M510 gﬁsi'glf\{(ﬁe m;rs’t?'lwg“grﬁﬁt?s' ' #anzegtz'i’bls?pvzlge at $3.00 7.60r 9V X 6.3 $15.50
‘consists ‘o r | for 20. c.
I.C. which .is a 10 lead |.C. ln a ] trimmers ever produced. ) . FERG USON Low Height Power Transformers
modified JEDEC - T01 : Case, | Concentric alr spaced type. y . - PF3596 ' 2 x 6V each at 10VA  Apsrox 1A | -§ 600 ;
Supplied in a ready driiléd -and ‘| 3-30pF - & . 10-90pF. 3 of PAC ‘J 20 3.5mm Jdack PP3%H7 27 BV 'escn ot 10vA ditts Ry :
prepared P.C. Board, Heat-Sink, ] each type. Only $2.00 for sockets. Open type $1.50 P R S A VAR A 54 £ 600 :
all necessary external components ﬁhe 6. P & P 30c. &P 15¢c. . . . . PE3E0D 2 x 15 aach at 10V ' ditto _§ 800 ‘
g?:s gu(;z:v;g'gg instructions. $6.95 X P FEaeos 3138V aech miova ‘amo $ 600 ;
: PAC D MONSTER TAG PAC ‘K’ 10 3.5mm Jack PEIBST 12,6V CT ©,180mA $ .00
STRIP PAC. 50 assorted sockets. Housed  type. PE35T7 SEV CT . 1.54 $12.90
$1.25 P & P 15¢c. SO o I l2.3v 304 $10.20

NOwW AVAILABLE THE LONG' | tag strips. -From 2 to\9
AWAITED PHILIPS 12" tags. With and with Lt
SPEAKERS. mounting feét $7.50 value
Type No. AD 1265/W8 . { for. only $1.50P & P 50c.
with 30 Watts R.M.S. !

Al transformers "listed abové “are

dy o o
PAC “L" 10 3.5mm Jdack | subject to $1.25 P & P.

sockets. . Housed - switch
type. $1.75 P & P 15¢c.

Resonance - frequency:

20 . Hz; _ Frequency PAC ‘E’ MONSTER  CAPACITOR GREATEST y
response- 20 Hz — 2 PAC. 50 branded capacitors. Each PAC *'M’ 10 - assorted - '
' incy: 800 His Our Bacwontes 2" 53 differeni| miniature fype OFFERQOF -
requenc : 2 Ou ectrolytics ifferen ; :
519 er_ b a‘i'c’:esz 5only R : polyestter chramnct %%dd ffmlce; ;ra’?l:gPOTghrl}gn d'ffﬁ;i"t HYBRID POWER

. ] capacitors. we guarantee ifferen . -

" types with no repeats. ALL NEW, lsrr%cgt:% Pg{)ac"d only AMPLIFIERS
CARGARD CAR UNUSED & PERFECT, $15.00 value | -39 7 - EVER MADE.

at only $5. oo P & P 65c. Full descnptive Data supplled with -

‘each on

ITT TA-20:20 watts '$5.95 ‘
- ITT TA-20C 20 watts . $11.95 § -~
‘" Sanyo STK015 (TA10B) : D

BURGLAR ALARM

PACK ‘N’ 18M computer
CARGARD ! P

board. - 10 boards |
éﬁ?ﬂﬁafﬁ fuc;?; , PAC “F' %;oo assl?rtetd 1%% f{ 2%1 containing - at  ieast 40
resistors. rom Ya . to 2watt. transistors, resistor: (]

burglar - alarm- which can "be " pbranded makes. Superb value at only | & caps. omy sta tosd%' s?es

instalied in minuteés in any 12 volt ] g2, | 10watts $7.00
vehicle. (It Cdetects  any |32:00P&P65c. - 65¢. ' Sanye STK032 Tazsc)
disturbarice = in~. the electrical 25watts $15.75

system of theca e.g. when.a
door: ;. courtesy light operates —
so it eilminates all special wiring,
door switches and other

ASSEMBLY KITS ‘

‘ . ' ‘ ‘VORTEX' - !
instaliation ...: probiems). An Stereo - Cassette :
electronic = exit/entry gela‘y is . for t']e HI~F|
included in the module so . the
unit can be switched .on from
inside the car before the driver [/ SOCIETY

LN l

Deck mechanism
leaves. The output .is a pulsating
horn relay . which' automatically ~
resets after three minutes. njoy “DO IT YOURSELF" and save money

- 'with tape eject
A Tull set of parts, assembiled and

facility and -
resettable COUI‘ltBF Easily operated

b b 5 push-button (piano .key)
; controls, and inciudes high quality

‘ALPS’ recording, play-back - and
; erase heads. Tape speed 4.7cm

<

tested with detailed instructions Precision made to extremely high standards by\ (1-7/8°") sec.-Plus or minus 1.5%.
for the do-it-yourself man to 1.T.T. West Germany, providing - the ideal Wow and flutter less than 0.25%.
Ainstall :in° any 12 volt -car .is loudspeaker combination for each amplifier and each living room, Their | Operates on 240VAC. Full data and
}available for '$29.50 $1.00 post excellent technical design, combined with a careful selection of the | specifications suppiled with each
and packaging, - approprlate accessories guarantee high quality Hi-Fi sound reproduction, A | purchase. Our price now .only
CARGARD Iis fully guaranteed by FIRST' for M.S.C.... 3 GREAT MODELS TO CHOOSE FROM. "1 $29 post free. .
the manufacturers for 12 months - . :
KIT NO: BK 4.50. Contains 1 30W bass speaker, 1 Hemisphérical Tweeter, -
from date or purchase. 1 Two-way cross-over unit. Price $65.95 Post $3.00 - BATTERY CHARGER 2

O oUR PRlCES KT NO: BK 4-70. contains ‘1 40W -bass speak9 3 1 mid-range speaker An all purpose battery charger for

1 tweeter, 1 three-way cross-over unit. Price $99.95 Post $3 ] — cars — caravans — motorbikes—

CRASH ON S|GNET|CS KIT .NO: BK 4-100. c?ntains t:h 60W bass speaker, 1 h‘(temgphen:eizlsgnld- &‘:“é‘“’:’ CZORaft:EN?ruEOg?I"ngi?:rgg
1 eete 1 ree- ross-o er un rice :

"NEB55 TIMER | [ange spgaker, 1 tweeter way ¢ v ! to quickly energise flat_patterles

)] ora LOW CURRENT TRICKLE
S&'ﬂ:?aasemofa"thi's’;’""‘,‘;:‘j +Edch kit also contains the followmg - Complete set of plug and socket charge to maintaln the charge in
wersatlle linear 1.C.'s we| ¢onnections, connection cable, sawing and driiling templates, fixing and batteries which are used
"“can now offer these at the| S$ealing material, assembiy instructions and firm sigh {L.0go). Also supplled intermittently. Charger -4 - has
: very low .price of $1.26 is a comprehensive 20 page information & Data manual.. ENCLOSURE these unique features: e Large
"each or 10 for $11 %0 KITS for the above kits can be easily assembled since each part has been scale ‘ammeter _for ‘monitoring
FEATURES. Timing from ~dceurately finished and everything fifs exactly. Each kit is prepacked with charglng rate ) Plug selection for
Microseconds . through - H sasy Step-by-Step jnstructions and comes o you in a handsome cartan gift and 12V batteries_e Fully,
Operates  In both “F? tabl Oul’f; pack, Each .cabinet enclosure kit contains the following: 4 Veneered side guaranteed i
stable _an panals, .1 Veneered rear panel, 1 Loudspeaker panel, grilf cloth, adhesive | 12 montns.

Monstable Modes; AdJustable Duty .
cycle; . High curfent output _can i(l'tBs'g'ﬁcttLI‘g:)' cold wood glue {orange tube), brackets & screws, assembly M.S.C. Price Only @

source or sink 200 mA; Output can | Cabinst assembly Kit No: HBS 4-50 39.95 each Post $29.95, Post and §
gfé‘gs;;TLé?e(;'&peﬁture stability of | - cabinet assembly Kit No: HBS 4-70 - 243 95 each Post :i 80 | Packings1.s0
SR P ontbar °Ci Normaily ON Cabinet assembly Kit No: HBS 4-100 - $68.95 each Post $5.00 -

ALSO .SPECIAL OFFER "okl SUPPLIES ARE LIMITED SO GET ON
SIGNETlCS NES56 TIMER| THE ‘BANDWAGON’' WHILE YOU
{Repiaces TWO 555 Timers), Same | CAN. PLACE YOUR ‘ORDERS NOW
a %62.15° oa¢ e NEXT SUPPLIES AVAILABLE

3058, S8 exch or 10 forf Leera, o RN 1 welcome here )
2 | . " _ L . i




EVERYBODY WOULD LIKE to own

a loud speaker that. takes up' zero:

~space, ~does* not - detract’ from ' the
room’s appearance, and provides’the
“sort of performance that one has come

“to expect from large bass reflex type
enclosures, but few small loudspeaker -

systems . have - low frequency
“performance comparable to thelr blg
~:brothers.

- The = first

' attempt apphed

“overcome ‘this I|m|tanon was that,”‘

 54,

Remarkable. performance f‘ro‘m’ktruly"bookshel‘f speakers.

‘proposed - somie  tén years . ago by .
“Muilard, who introduced the concept .
of -asmall loud speaker system with .
i low  frequency .. response - improved
- through theé judicious use of ‘bass -
“boost. - But this approach ‘tends’ to
" result in a peaky response at the bass

end. It also requires.a loud ‘speaker

=with plenty of low frequency travel, as
~owell cas a more powerful amplifier.
* Now, more powerful amplifiersare the
‘vogue, 50 power is not a problem in- "

ELECTRONICS TODAY iNTERNATIONAL NOVEMBER 1974 i |

. accelerometer . ‘genérates a
~ proportional to the acceleration of the

‘cone and this output is compared
. electronically - with the original audio

PRODUCT

itself, but even so the bass boost

approach does not necessarily. result in

" a substantially better or cleaner sound.

“Philips’- - approach’ “is .far’ more

complex. . They < place = a small
~ 'piezoelectfic ~-accelerometer : at.-the = .
heart of the low frequency driver and . .

separately connect. this up as part. of
their . feedback system. - This
voltage

signal..” Any- .difference voltage - js
returned -as a correctivé signal to the

-amplifier, In “this way any non:inear -
. .motion of the cone {with reference t0'
~the  original -

“electrical  signal). .

“corrected, ‘and the’ acoustical sugna\
-“produced becomes a :more -faithful
“reproduction of the input signal.

“The speaker line up ‘consists -of an

AD 8065/W4 MFB 20 mm woofer, an

AD 5060/Sg8 * 120 mm ‘mid-range

speaker * {both . the “mid-range and

woofer “have - flexible -~ surrounds” to

permit the - long :diaphragm travel

required’ to provide ‘the acgustical

‘output at high levels), and the well -
proven AD 0160/T8 25 mm diameter
-dome tweeter.

These are mounted in a- ‘ven‘t’ed

enclosure ‘a -mere .280 mm wide ‘and

380 mm high.:Apart from these drive

units, the enclosure “also ' houses two

amplifiers, one ‘rated ‘at ‘40 watts (for

- pass), the other at 20 watts (to drive
the mid-range ‘and treble units). When .
~one realizes that the total depth of the
enclosure ~is a ‘mere’ 210 mm, one -

begins to appreciate just how small the

~acoustical section really is. ;
One - distinct ‘advantage of ‘such a
small size,. of -course,

is that' the
enclosure ‘is tremendously “strong ‘and
extremely: rigid, and with one minor
exceptlon free of any resonances.:
“Philips c1a|m that the overall unit has

a 60 watt continuous sine wave pOWer -

=

e



-

: ratlng, “but it

_crossover

impossible - (except with pink: noise

testing) to' truly drive both  power

amplifiers on a‘continuous basus to
their maximum rating..

_An -electronic “network is used to
crossover (at 500 Hz) from the woofer
to ''the “mid-range speakers, ‘and  a
passive - -network caters  for the
“between . mid-range and
dome tweeter — at 3.6 kHz.

Inputs - are provided for connecting
the  Philips units to a preceeding
pre-amplifier (one volt mput) or toa

'pre~amp/power amp combmatlon (7.5
-volt mput) .

would be “almost .

‘Each speaker ‘is provided with a

'special power lead, using a Continental’

power “socket ‘on  the rear . of the

.amplifier, .and (nominal) .eight metre

long lead fitted with DIN sockets for

~connecting to the pre-ampllﬁers or

drlve sources

The power amphﬁers are !ocatedw

behind a hinged metal cover which has-

located towardits "base, a'red ‘power
on-off  switch, "a. mains  voltage

' selection. switch, a. mains input and

mains output . supply - socket, . two

“buttons for selecting drive sensitivity,

and' left or right channel respectively,
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“is' intended. to

| total

" and two DIN sockets 'for signal in and

sugnai out respectlvely
Included in" the

“only switch ‘the amplifier on when ‘it

des:gn is an
= electronic - on-off switch  which will

‘sees’ ‘an input signal and switches the

amphfler off two' minutes after jt fails
to see -any ‘new electronic signal. This

dissipation on the ‘power amplifiers if

the owner ‘forgets ‘to ‘switch the unit’
- off. “The - contept” is good. and is @

useful design feature,

“The. total vo1ume of each enclosure is
15 litres, of which six litres are taken

up’ by the power amplifier.. Thus the - :

acoustic section is a mere six litres in
volume,.— .one. of -the :smallest
enclosures we have ever tested. '

Our first "interest .was ‘to determme
“how. the  .unit"’

to the (advance) clalms made by the
manufacturers, .

Our sub;ect;ve test ShOWed that the
bass response is quite good down 'to
40 Hz, ‘but " without ‘running ‘more
detailed tests we-could not be readily
sure how good or stable 'the uhit was
at frequencies lower than 40 Hz.

‘Free field: tests “showed - that the
frequency linearity ‘in the range 50 Hz

to 16 kHz is particularly smooth on ‘

pure sine wave testing, and every bit as
good - as ‘the ‘one-third octave band
plotted flgures : provtded “with  the
manufacturér’s data sheet: '

_Performance- under tone burst testing

was partucularly interesting. At 1 kHz
the .tone ‘Burst ' performance .is” quite
good — not perfect but more than
adequate. At 6.3 kHz, the tone burst
-performance adds at least an"extra two

reduce " the .power

, t " sounded, and in .
_particular whether its performance in
the range 30 to 100 Hz.cduld live up

cycles ‘to the original signal as well'asa_ '

small amount of subsequent rlngmg :

" This is a form of colouration” which is
audible, particularly so at high 5|gnal
levels. The speaker does have'a definite

sound of its own and it isclear that at -
high drive levels the transient response :

is not as linear as could be desired, -
We found "it “interesting -that “the

“overall system distortion on sine wave

testing +is - particularly Jow, with the

harmonic - distortion - being
substantially -better than most. other
speakers that we have tested and very

‘much better ‘than any .other small

system that we have tested.
Philips do not want this systerr to be

“evaluated on the basis' of size-alone,
. for they state that 'its performance is

as ‘good .as most large conventional

speaker systems, ‘and .in this respect
their " claim * is ~basically . correct.
Nevertheless: we believe -that = the
* people who' will “buy “this- system will
‘do so pnmarlly because ‘of lts small
physncal size.
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PHILIPS

‘Motional Feedback Loudspeakers

 HOWTHEY SOUNDED

In _live testing -with -high 'quahty

programme content, such as Sheffield

Lab’s < ‘“Lincoln . Mayorga . &
Distinguished Colleagues Volume 111”
CBS SBR235514 “Kurt Vonneguts

- Slaughterhouse-Five”, and the Philips
special .demonstration record Philips
6830 532 “Revolution in High Quality
Sound = Reproduction”, the. system
demonstrates excellent power handling
capacnty and a very clean response at
“levels .in excess of 95 dB "at 2 metres
on | axis, but“does “have noticeable
colouration at Higher frequenciés. .
Surprisingly, the performance in the
critical tegion 30 Hz to 150 Hz is far
cleaner and substantially better than
could have been expected from such'a
system. >

We were really impressed that the -

majority of the claims made for the
speaker  were ‘substantiated by our
subjective and instrumental testing. We
have never before heard a 'speaker
system anywhere near as small which
could  deliver comparable
sound. {n fact it is hard to imagine any
“other system -which could -delivér so
much performance whilst utlluslng SO
little space.

When used in tonjunction with one
or more of the special Philips récord
players, tape recorders or preamplifier
systems, which are .~ under

development, the motional feedback-

loud speaker system will offer a
practical, -compact, high fidelity
solution to- one -of " the biggest

-problems facing the modern day flat
““dweller.. (The unit can of course aiso

be used in conjunction with almost -

dedn A

‘quality .-
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any existing . pre-amp . or

pre-amp/power-amp ‘combination —
: regardless of the power output.) - 3
‘At a recommended ‘retail price of

L %%‘!“é‘“é«iwur%"r}
i

|

N

SRR SUR

o

$750 per : pair, and considering the

" number of power amplifiers and their

-rating, the cost is far |0Wer then might
at flrst appear ' @

.Our two tone-burst oscillographs clearly indicate how some minor: colouratlon s generated in the treb/e reg/ster LEFT: 1 kHz, -
RIGHT: 6.3 kHz — both at 4 ms/div. Oscillographs have been recorded using the E Tl-deslgned tone-burst generator a feature of which is
accurate control over starting and stopp/ng phase angles and total number of cycles in each burst — note how cone movement contmues v

;at 6.3 kHz.
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- Good guts.

G Every Jensen hlgh ﬁdellty speaker comes W1th a5 year _
. warranty. It's the best in the business — an unconditional, -
‘5-year warranty. And Jensen has the guts to give it'to you. -

" Good guts, as in our Models 4, 6 and 3, that have woofers

It takes guts to offer

a S-year warranty.

with heavy magnets and Flexalr® suspen51on for =
exceptionally clear sound. Or guts like our Sonodome®
ultra:tieeters which respond well beyond audible ranges.

- Of, our mid-range elements with tuned isolation chambers
' to eliminate distortion. And special computer-designed
- _crossover networks for optimum tonal blend. - . -+
I's everything you need for excellence in speaker -

systems It's the good guts inside Jensen

AUSTRALIAN
. DISTRIBUTORS:

202 Pelham St Carlton, 3053 Vie. Ph 3478255 :
5 Parramatta Rd Flve Dock 2046 NSW, Ph. 799 3156

BID EIectromcsPty Lid. o J S o . ¥




“RTR {ndustries of Callforma to promote its products; use a phrase that has more meaning wnth :

each ‘passing year .. . "total capablllty" 15 “High Fldellty“ in reproductlon is"to be an end,
"total capablllty ‘must be’ the _means. In loudspeaker design, ‘that demands a fundamental
-~ understanding of each speaker component What better way is there 16 understand than to

build. -And this is exactly what RTR does from the smallest tweeter and electrostatic panels
rlght up to the massrve Magnum 25, .

’

 “HIGH FIDELITY" - “TOTAL CAPABILITY" — “RTR INDUSTRIES"

For the true aud/oph//e a means to an end,

0 I EPT ;

i The RTR columns are a new concept in transducer appllcatlon Each
“elegant walnut enclosure houses multaple ultralinear butyl edge
§  suspension woofers, one of which is planar resistive loaded, This
§ technigue vyields maximum acoustic - low frequency coupling,
increased damping and a very smooth response curve: This powerful -
low frequency concept is the cornerstone of “the RTR column
speaker systems. The ideal speaker system should radiate uniformly
“hemispherically; and a RTR column achieves ‘this'ideal at the low :
frequency end of the spectrum. To achieve *‘total dispersion’ at the * e
high end of the ‘spectrum, high frequency drivers-are employed on =
“three faces of the columns to produce an mcredlbly unlform polar i
‘energy response plot : L R _ i o

“RTR column speakers,:g ""concert hall experience’’.

 MODEL88/D ' MODELi8o/D ~ MODEL 280/DR

Freq.. Resp:i—  40-18500 - -Freq: : Resp:—=" 28-18500" F.req. Resp:— 2225000 Kz,
Hz. . Size:— 11" x 26%" x Hz. Sizei— 14" x 33%" x Size:— 16%'" x 39" x 16%""

2711 Deep. Rec. Amp. - 14"~ Deep. ~Rec. Amp. “‘Deep, Rec. Amp. Power:—
Power:— 20-:60 WRMS Power:— 25.60 WRMS 25-100 WRMS

Go to your riearest RTR dealer, and have a “’musical experience”’,

THE MAGNUM 25

L S " The Magnum 25 is the largest transducer RTR builds .. . a 25" woofer .
R A ‘with a 6" voice poi/ [t is the world’s finest woofer and has no parallel.

SPECIF ICATIONS

Power Handllng S 150 watts RMS
“Free Air Resonance:=~ = 12 Hz )
- “Impedance:— . 8ohms’ r
. Freq. ReSpo'nse — . -15800 Hz, properly loaded -
: L B/L Product e 7 5 pounds/amp : 4
~AUSTRALIAN : ‘ o : SR N
- DISTRIBUTORS: g Lo ‘ , \ ; i

. B,lD Electronics Pty. Ltd © 202 Petham St., Carlton, 3083 Vic.Ph. 3478285

65 Parramatta Rd., Five Dock 2046NSW,Ph.7993156
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is the AMCRON DC300/A often regarded as

‘THE REFERENCE
STANDARD"'

b Because the DCéOO/A is the first totally redesigned amplifier since the original DC300. Most
competitors are still usung the six ‘year old circuit designs pioneered by Amcron Frankly, the i
DC300/A provides superror performance because of better desrgn L TR

POWER YOU CAN COUNT ON , : AR
One of the DC300A’s most outstanding features is that it has double the number of output y

- transistors. Each channel has eight 150-watt devices for 1200 watts of power dissipation per ..
channel. The DC300/A is rated at 190 W/CH at 8 ohms, 340 W/CH at 4 ohms, 500 W/CH at 25
ohms, or plug-in two parts for 600 watts continuous mono power at8 ohms . ,

SUPERIOR OUTPUT PROTECTION :

The DC300/A output protection circuitry is a radically new desrgn which completely elrmmates
DC fuses and mode switches and further reduces service problems. It is superior in‘every way to’
the old VI llmrtrng cricuit pioneered by Amcron and now used by most other: ‘high ‘power
“amplifiers, since it introduces no flyback pulses, spikes or thumps into the output srgnal
whether operatrng as 4 single or dual-channel amplifier. ;
Gone to is the need the baby amp by carefully juggling load conflguratlons The DC300/A can
drivé any speaker load-in fact, down to -1 ohm. ,

LOWEST DISTORTION AND NOISE :
The :DC300/A’s new I1C front end sets new records for Iow dlstortron and noise. At the rated

' -output, 1M and harmonic is lessthan :05%, typically less than .025%, and hum ‘and noise is -
I - ~110dB below the rated output, typically —120 dB.s, , L

WHAT DO THE CRITICS SAY:

Hirsch-Houck Labs. stated: X ' ‘
. The Amcron DC300/A almost defies comment. No load we could apply - |nclud|ng short
circuits and large capacitors — had any significant effect on its operating characteristics. Most
- engineers would -probably be impressed, as we were? by the incredibly low distortion of this
ramplifier.. The absence of "crossover distortion” was apparent in the very low power 1M
. 'measurements,: which reached a maximum of a-mere 0.014% at just about 3 milliwatts output.
Itiis, in short, a most impressive ampllfler one that has no flaws or functional weaknesses that
. wecould detect.

4 ‘ ~The Absolute Sound Magazrne stated:

" "The AR's (AR-3) with the DC300/A acquired a smoother more-musical hlgh end than | had
" thought possible with these speakers. By comparison, the (other brand 700 watt amplifier)
_actually sounded grossly distorted. | can only postulate that Amcron has had more ‘success in
. - eliminating ' crossover .notch distortion-. .-, there is no contest: The DC300/A is the best ..
. amplifier | have yet heard.
... When you buy a-DC300/A, you are buying more than’ just an amp You are buying the Amcron
“company — a professional audio equipment manufacturer with a 26 year reputation for solid
quality and lasting value. - There are thousands of Amcron amps. in the field still worklng to
-~ their original specifications, and still outperforming most new amps.’ B
The Amcron DC300/A| Still only $795 .00 R.R.P.

" AUSTRALIAN S , |
[ 1DISTRIBUTORS: - D Electronies Pty Ltd. 202 Pelham St., Carlton, 3053 Vic. Ph. 3478255

5 Parramatta Rd Flve Dock 2046 NSW Ph 799 3156
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‘For your listening pleasure —

' THE EXCITING RANGE o|= ‘pnnnmoums'

The hi-fi ‘market has
for -the hifi enthusiast who wants the best but can’t
-afford overpriced imported systems.

imported - from . .one  of Amencas largest © speaker
“manufacturers, who have designed and engineered the
"’Paramount”
are skilfully ‘engineered bump-down chassis, to produce
maximum cone excursions. This long-throw travel will
allow for the reproduction of rich, deep bass notes
. ‘without cone distortion. All the bass drivers also have

dissipation. Ail in al_l, a woofer that insures unparalleled

T : |ong , needed a range Of’ ,
high-performance aesthetically pleasing speaker systems,

The “individual drivers in each of these systems are

‘range for Linear Design. The bass drivers

the patented ‘AlumineT M 'voice coil for maximum heat =

“power handlmg capabilmes and Iow distortion .
. "For “high' frequency reproduction, the “‘tweeters’ are"

" engineered with a moulded high density curviliriear cone
~+ for wide angle dispersion;, and are acoustically dampened
within sealed back housings. Large ferrite magnets insure
superb - transient response “and -definition. -Of special -
- designis the 'phenolic ring” tweeter, ‘as used in the

models ‘P 100 and P 300, that is a unique feature and -
‘further improves dispersion. The ""phenolic ring” tweeter -
“is used in many well-known U.S. speaker systems.. = .
Al ‘the components are carefully selected and tested.
This procedure -gives you the ultimate in a Speaker
. System, based upon ‘your partlcuiar needs, power ratmgs

: and prlce Tange.: : .

PARAMOUNT 100:

edge suspension,
response in the budget price bracket. This woofer, when
coupled with the revolutionary phenolic ring’’ tweeter,
creates -a  system  that is truly an advance of the
statement-of-the-art. -,

Power handling:— 25 WRMS — Frequency response
45-20,000 Hz.

Price:— $129 per pair .

PARAMOUNT 200

audible range, and you have a luxuriousness of sound
that is difficult to imagine, -

41-20,000 Hz. .
Price: $199 per pa|r

PARAMOUNT 300

The maximum-in sound the ultimate in quality, that S
Linear Design’s ,Paramount 300. ‘Engineered 'to be the
best 3-way speaker system on the market at a medium
price, the 12’ polyurethahe woofer, 4%'' midrange and

adds "culture" to your sound. The Paramount 300 will

' AUSTRALIAN DISTRIBUTORS:

An 8" woofer, with a 4 layer voice coul and buty| rubber_ :
‘insure the - flattest low frequency

‘Elegant sound reproductlon provudes exciting I|sten|ng
_with this “"Paramount”’ three-way system. Powerful bass -
from a 10" polyurethane edged woofer, pure midrange =
clarity from a 4%" sealed back driver, and add a 3" ...
curvilinear - tweeter for reproduction well beyond the

. Power - handling:— 50 WRMS — Frequency response 55

‘the best of the 'phenolic ring”" tweeters, all superbly -
matched, span the frequency -spectrum in a way that -

~ reproduce the gargantuan roar of ‘the fourteen foot
organ pipe, and the freshest tirkle of ‘the glockensplel

<. with absolute clarity. .

* .Power handing: 50 WRMS —

Frequency Response: - 35-22,000 Hz

Price: $249 per pair -

When you re shopplng for fabulous sounds Listen to Lmear Des|gn s "Paramounts"

o L 202 Pelham s:., Carlton, 3053 Vic. Ph. 347.8256
. Elec'tromts Pty Ltd. = 65 Parramatta Rd Five Dock 2046 NSW.Ph. 799 3156 -
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>USH BUTTON

- Simple circuit allows light control from a number of locations.

MANY CIRCUITS for light dimmers ~
“have been published .over the years -

{including -some by us) which are of

“very simple - construction; and which .

use -a rotary -potentiometer.. Whilst

““such - circuits -are adeguate in most

respects — especially in terms of cost,

there are some strong reasons for a-

‘more “sophisticated dimming system.

‘The ~first objection to simple.

- dimmers is that they usually have an
unsightly knob by which light fevel is
adjusted. A second objection is that
the light level can -only be ad]usted

“fromthe posmon where the dlmmer is”

mounted.
The dlmmer descnbed in this project

.can -be operated from . One .or more.

remote positions — e.g. ‘doors on

opposite sides of a' room, top and .

—bottom ~of -a~ long flight of stairs,
bedside ‘tables - or even from a
control point beside your armchair.

VTh'e unit has an on/off ‘switch and

two (or more) sets ‘of push buttons,
‘one of which causes the Iight level to
increase, smootth from minimum to
maximum in about three secs; and one
which - does :.the reverse. The
adjustment may be- stopped -at any

. particular level, and that level will be
-maintained without change for perlods

up to 24 hours.
The dimmer will handle incandescent
or fluorescent lamps ‘up to 500 VA

“with the specified heat sink but, with a

larger heat sink, may be used up to
1000 VA. ‘

CONSTRUCTION B R
Wind'the choke and transformer ir
accordance with the details providea

~in Tables 1 and 2, Be particularly

careful to provide adequate insulation
between the primary and secondary of

-the pulse transformers.

If a printed -circuit board is“used,
constructlon will - be consrderably

: ELECTRONICS TODAY lNTERNATlONAL NOVEMBER 1974

‘tools. .This circuit

~simplified. Mount all components on

the board with the aid of the

component ‘overlay “taking particular-
rcare with the‘orientatiori of diodes and
~transistors before $oldering in position. -

A small piece of aluminiufm (30 mm
x 15 mm) bent at 900 in the centre of
the long side, is Used under the triac as
a heatsink. The puise transfornier-and
the choke are mounted by means of
rubber ‘grommets and ' secured by
tinned - copper  wire around the

grommets and soldered into.the holes
“provided. '

-After all components are soldered

. into place,  and all -external wires

attached; the underside of the board
should be washed -with methylated
spirits to remove any flux - reSIdue
which dould cause leakage.

.The PC board should be mounted on

spacers into an garfthed metal box. A
piece of insulation material, about "
“1 mm .thick, should be positioned

undér the board to prevent any -long
component leads from touchlng the
chassrs

A six-way termmal block should be
used to connect all external wiring.

SETTING UP

All setting up, adjuStme'nts should be
‘made_using plastic, . or “well ‘insulated
five ‘at .mains
potential .and therefore dangerous to
handte, BE EXTREMELY CAREFUL.
- Potentiometer RV2  should ‘be
adjusted to obtain thé  desired
minimum light level setting, (with the
down  button “held). Adjust

" potentiometer - RV1 *for - maximum .

light level {with the up'button held) to

just past the point where maximum

light level is obtained. .

It the lamp load is fluorescent more
;care must be - taken with these
adju‘st'ments ‘Additionally the setting
‘up must bé redone if the fluorescent
loading is changed,

When adjusting the maxn’hum light
poirit .on a fluorescent load, slowly
increase the light level until the lights
just start to flicker. Then turn RV1

“back until there is just a noticeable

Z7op in light level, This increased
setting  difficulty- “is ‘dué 10 the

- ‘inductive nature of fluorescent loads.

If the required minimum hght level

cannot be obtained within the range of

“RV2, mcreasmg R6 will provide lower
light level range, and decreasing R6 |

will provide a htgher level. range

7o
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" CORE : o
© 30 mmlong plece of 9.6 mm d|a

: TABLE i
CHOKE WINDING DATA

ferrite aerial rod. {see main text)

WINDING
* 40 turns 0.63 mm dia (22 B & S)
“wound as two layers, each 20 turns,
‘close:wound using the centre 15 mm
. .of the core only.. S : 7]

INSULATION

. Use two layers piastlc ufsulatron tape -
.-over complete winding. : ) .

MOUNTING -

Use'a rubber grommet (9 6 mm l D ) ,

over each end and jom to pc'board

using tinned copper wireinthe holes

provnded

TA JBL oo
PULSE TRANSFORMER WINDING

D ATA

T1 ;
~CORE B o AT
30 mm fong piece of 9 6 mm dla e

ferrite aerial rod.
PRIMARY

30 turns 0.4 mbm dla {26 B & S) close

wound on the centre 15 mm of the

Lcore.

.iNSULATION ] B
Use two layers plastic” msulatlon tape .

over primary wmdmg
SECONDARY

30 turns 0.4 mm dia (26 B & S) closé ‘
‘wound on the ceritre 15 mm of the -

core. Bring wire-out on the opposite”
side of the core to the pnmarv

INSULATION'

use two layers plastic insulation tape

-over comp!ete wmdmg

MOUNTING

use a rubber grommet {9. 6mm L. D ) :

‘over each end and Join topeboard”

using tinned copper wire in the holes S
. provnded TRy 4
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SW1 ACTIVE

T,

.. Fig. 1. Circuit b’ia’grarﬁ of the dimmer.

c1
630
NOTES.
T T LEVEL 15 PROGRAMMED BY A \ VOLTAGE LEVEL STORED | I
ON €2, A LEAKAGE RESISTANCE OF 10,000 MEG. OHM OR MORE IS - R
240V ac NECESSARY TO PREVENT NOTICABLE CHANGE IN LIGHT LEVEL 10ms
INPUT © WITH TIME .HENCE GOOD QUALITY(.240V ac) PUSHBUTTONS MUST :

‘ BE USED AND THE PC BOARD MUST BE KEPT CLEAN AND DRY . "R '

R?
ALL  VOLTAGES AND WAVEFORMS' GIVE 6ma | gﬁ;‘
GIVEN ARE REFERRE ’
~Ve SIDE OF THE DIODE BRIDGE D1-D4 D 10 THE § Sl ;

. R1 PB1 _L c2
MAX. : 2M2
; RV alf WF 201
EUTRA S0 : ’ 12v
NEUTRAL
NEUTRAL o ~ MAX. ‘ R3 -
UGHTT DRypy  —ile 100k ga,kz
PR Lowuicnr 2 i
ALL PARTS OF THIS CIRCUIT * LOW LIGHT - 32v LIGHT
ARE CONNECTED TO THE MAINS . HIGH LIGHT = 46V
AND MUST BE CONSIDERED .
DANGERO ‘ R2 RO.
uss PLASTlC "TOOLS TO ADJUST ™ 47k
HE POTENTIOMETERS AND ANY
TEST EQUIPMENT MUST
ISOLATED FROM THE MAINS AND
HANDLED WITH CARE. : .

L

HEH.. S
CHEANE

Ramp and pedestal chargmg {dimmer set to
prowde about half light output}

PARTS LIST — ET1 527

. R5 Resistor 4 k7 Y2W 5%
et @ R8T 210k
L R4 " 15 k - T e

S Rg ” 47 k . B " ”o
i RrR7.” 47 k clweer
R3 " 100k 2 W
R2 ” 3 1 M ” kil
+ Rl ” 2 M2 " ”

°° “ S o i S R6 .7 ""eM8. o ow
: ; T R\\//51u2 Poten‘tiometer 50 K trim type :

. ) Fle or simitar
etl 527 o

e S ) : 1 Capacntor 0.033 ﬂF 630V polyester
2 1 UF 200 V polyester
3 ” . 0. O47[J.F polyester
1-
5

D4 Diode EM404, |N4004 or sim.
7 Diode IN914 ar simila
Zener Diode BZX70C 12 or sim.

NUU o0n:

6,
D1z
1 . Triac sc14lD,S C146D

2 FET '2N5458, 2N5459 'or sim. .
3 . PUT 'D13T1 orsimilar '
1

hoke .- ‘see Table 1,

- 00D

;C
T1 Pulse transformer see Table 2.
PC board ETI 527.

S;;yta}' terminal block {240 V type)
a

2 pushbutton switches, front plate, .
- power swctch

Fig. 3. Printed circuit board layout for the dimmer. Full size.
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EVER HEARD OF R
FIRST CLASS TV
PICTURE WITHO I

A ROOFTOP ANTENNA
OR INDOOR RABBIT-
EARS? =

‘That's just what you get W|th

LATVY.- - (ommunity

Antenna Television

CATV.— Can serve the entire community with
sparkling TV receptxon . FM Stereo too!

\‘nm\\\\\\r\"\ ") \ : "

mmmmm\\\'\\\\\\\\H\\\

* NO SNOW!

| * NO GHOSTING! L L
* TELEVISION RECEPTION AT ITS BEST BY °

~CABLE!

| The special receiving center dlstrlbutes the channels over a

coaxial cable network to ‘ensure optimum reception at ALL
locations. CATV eliminates the expense,the bother,the -
unsightly “appearance of rooftop antennas and antenna
maintenance. A slmple unobtruswe wire connects your home
to the system. .

Many areas of Australia, bothin the c1t1es and countty,

receive poor television pictures. CATV can change all that,

in many cases offer more channels, too!

For further information, contact . ..

COMMUNITY BROADCASTING SERVIGES {f:

73-75 Longland St., Newstead, Brnsbane
Phone: 52-1210

.74

the  new HEATHKIT® Semlconductor
ﬂurve Tracer

/

This easy-to-build kit lets you see on your oscilloscope

screen the operating parameters of virtually all types of

semiconductors. Use it for sorting, inspecting, testing'of
bipolar transistors; diodes, SCRs, triacs, FETs, etc. The

IT-1121 Semiconductor Curve ‘Tracer can be used with

any-scope with horizontal sensitivity of 0.5 V/div. and

vertical sensitivity of 1 V/div. Al major controls are

stepped in a 1,2,”5 sequence for maximum parameter:
-resolution. Kit includes connecting leads, extra test leads’
for ‘large devices or in-circuit testing, comprehensive

fully illustrated manual. . . :

Kit IT-1121 ..o oo SAS $105 88 inc. S/T

SCHLUMBERGER

INSTRUMENTATION
- AUSTRALIA PTY. LTD.

: 112 High St., Kew, Victoria.
_and at Suite 1,134 Wllloughby Rd., Crows Nest
New South Wales

Agents:
SOUTH AUSTRALIA ’
Associated Services, 110 Tynte Str., Nth Adelaade 207-2246

- WEST AUSTRALIA
‘Dawson lnstrumentataon, 708 Hale Rd., Wembley DOWnS

414117,

QUEENSLAND:
LE Boughen & Co., 30 Grimes St, Auchenflower. 70—8097

. Distfibutors: . ' : :
Digitronics Australia Pty Ltd 12 William St., Maryvillg
N.S.W. 69-2040. e

- ‘Alan Oliver (Electronics) Pty Ltd.; 188 Pacific Highway,

- St. Leonards, N.S.W. 43-5306. . .

Associated Scientific Sales Pty Ltd., 29 Wollo jon St

: Fyshwnck, ACT. 959138 naong

s . d : N
f E : - .
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o '-T!”‘lat’s you

b

Just sound enthusiast!
@ ‘OPENED BACK’ SYSTEM. Conventional headphones
‘tequire you to press the ear cushlons to your head i

S whe‘n you're listening on your full
_frequency stereo response Kenwood 'phones.

*Enjoy the ‘full output of your hi-fi .system without s
.annoying your own family or the neighbours . .

e ~day or night—even ‘when you turn the volume
. nght up. Just so long -as you have one of
; Kenwood’s - three - stereo “headphones — KH-71,

KH-51 and KH-31. They make' stereo listen-

: mg an absOlute joy. Their comfortable fit— snug
. “_..but not tight — ensures hours
and hours of hstenmg pleasure

that's . .. -all yours.

while listening ;

. a fatiguing necessity. The Kenwood KH

series headphones introduce an original idea—the

‘ ‘opened back’ system for truer hi-fi enjoyment.

. SPECIAL SPEAKER UNIT. The specially developed, - -
- ultra low fo speaker unit reproduces perfectly the heavy
resonant bass-notes. The ‘opened back’ system Is the 5

tesult of this speaker.

@ YOUR ‘SECOND SPEAKER' SYSTEM. The beauﬂfully

~finished KH series headphones are-lighter than most

other phones . ..

second speaker system.

- SPECIFICATIONS

they fit anybody and are easy to wear.
"They’re an accessory you should have—call them your ..

AIMPEDAANCE .FREQUENCY RESPONSE

CORD

WEIGHT (without cord) .|

. ] MAXIMUM INPUT, SPEAKER UNIT .
KH-71 80 20 ~: 20,000 Hz 0.5 WATTS 3" 3 m Cloth Cord (10 ft) 1.0 1bs (460 g)
. KH-51 8Q 20 ~ 20,000 Hz 0.5 WATTS 3" 2 m Vinyl Cord (6,5 ft)| 0.97 1bs (440 g)
KH-31 20 ~ 20,000 Hz - 0.5 WATTS 3" 1.8 m Vinyl Cord (6 ft) ] 0.92 Ibs (420 g)

Open Air Type Stereo Headphones by

the sound approach to quality ———
O S

-~ N.S.W.: 215 North ~
. Rocks Rd., North Rocks *
2151. Tel.: 630 7400.
. Edmunds Moir & Co.,.
‘Pty. Ltd., 18 Wood St.,
Newcastle West 2302,
Tel.: 61:4991. M. & S.
r=:Engineering Supplies,
< Princes Highway,‘ Fairy -
“."Meadow 2519, Tel.: :
7,84 8022, VI1C.:-30 Kerr
St., Fitzroy 3065, Tel.:

Distributed”by

JACOBY® '
MITCHELL ©:

Tel.:

KENWOOD

41.7551. S.A.: 652 South .. .
Glandore 5037.
2936117 aLD.: 2

, Bowen Hills

4006 "Tel.: 52 8286,
1 10-12 SouthDOd

"Leederville 6007,

814144, N.T.:

Norman Ross Discount
Ltd., 47 Smith St.,
Darwin. 5790. Tel.:

818133, TAS.:

Lawrence & Hanson Pty Ltd Hobart Wills &Co Ltd Launceston.
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electronic agencies

“THE MAIL ORDER DISCOUNT HOUSE,
P.0. BOX E5, CONCORD EAST, 2137

Money cheerfully REFUNDED if not fully satisfied.

Large 5"
PANEL
METER

Quality ELECTRICAL TAPE
Famous *‘Bear” .and ‘“Tesa'” Brand
rolls of tape in varylng sizes.
No. 1 3/8”

. 90c

No. 35/8" x 60 yds : ea. 90c
No. 4 1/2" x 72 yds PVC “~ea. 90c

2 for s1.2o :

:$7-50

® L.atest taut-band suspension system.
e Sensitive- . :500UA /movement,
knife-edge pointer,. ® Easily ‘re-scaled
{presently scaled —20 to 3dB). e size
5‘/.;, x 3%" x 2% deep (Master Insts.
FB

IGNITION SUPPRESSOR KIT
for car radio- - 1.95

Easy to instail, 10 blece Kit includes
2 suppressor condensers, 1 resistor,

various - terminals, .mounting” screws .
and instructlons Parts alone- worth ]

ts more!

VU STEREO METERS
Lge 1%" x 1'3/8" Scales.
smeer o $6:95
‘‘dress-up” ;. ¢ any

empllfler or tape

recorder - for -

amateur or.
professional use.

Go0P ~eosDUsTIOTKeY ]

‘c\\as 'RECORD CLEANER

Cleans and protects valuable fecordsw

automatically . .whiie -playing. —
_self-adhesive-mounting.pase suits any
turntable — includes brush and-roller.
for comptlete dust -removals -— free-
bottle of anti-static cleaning fluid -

MICRO MINIATURE
-Plessey 3 pin -
plug socket set .

1—4 5—24 25+
85e-. . .75¢ . ' 65C:

Pictiire " shows  ACTUAL .

30uF/400V A.C. CAPACITORS

FOR LARGE STROBES:

“limited . quantity - of these
"hard-to-get" heavy-duty paper block
‘capacitors suitable for extra-powerful
strobes .- is now- available.

‘Manufactured by Ducon and brand

new. Add $1.00 post. Price ea. $5.00

SH\PE monev SHSIW

BRESME - VALU-PACS

RCA "AUDIO LEADS -—' RCA’ phono plug each end of .1 metre

shielded cabte, Set of 2 fors1.

1GNITION SUPPRESSOR RESISTORS = |nsert in HT “leads . to

su&gress ignition Interference Pack of 3 for$1.0

{e]]e] SUPPRESSION KIT — Includes 2 suppressor

condensers 1 HT lead resistor, 6 adaptor |ugs. mounting hardware

‘ate., and Illustrated |nstruct|on sheet. $1.95.

3 - 240V NEON BEZELS - safe, plastic neon Indicators in orange,

.green, clear colours; Inc|ude in-buiit resistor, most popuiar types
“{normally 70c each). 3 for $1.00.

EXPERIMENTERS PAK OF 30 ASST. ELECTROLYTICS - all
“voltages; all new, quality stock. Range 10fF Og.F 6V t

Current prlce aaprox $6.72. Ourbulk buy price $3

“SUPER IMENTERS -PAK — containing 50 most popular’
. useable e|ectrolyt|c capacltors, guaranteed new and -high quality.

: Range 22/F to- 3300 F to 33004F, 6VW- to 160VW. The normal -
: f‘pnce would be sll , ‘but:the price now is only $4 50. (Just 9¢

‘each).

100 QUCON CERAMIC CAPAC|TORS = First 9rade Iow voltage
{25V or 100V), new .and guaranteed best quallty All vaiues easily
“identified and suitable for experlmentms. project puilding etc.. we
,.offer.a broad selection from 1pF to. «1JF at a discount price of $2.25.

100 ASST. HI<VOLT CERAMICS — A teal:good seléction of top
quality, S00V to KV . tubular and- disc ceramics.:.From leading

manufacturers, these new, marked and guaranteed ceramics are ideal

. for radio/T.V, servicemen and hobbylsts etc 100 for $2.50. )
©.80 ASST. TOP QUALITY POLYESTER CONOENSERS — A good o
;selection at a ridiculously low price — aif are brand new, 400V t
. "'630V D.C,-ratings, Values are in.the range ,001UF, to .220F, and at
s least 20 dlfferent values are included. A good chance for radio/T.V.

servicement to *“stock-up”, 80 for $4.00. ;
12 INSTRUMENT KNOBS — this assartmem ‘of hlgh quailty knobs
“:; designed-.for instruments e.g. ‘test equipment etc.,. is ideal for

R laboratory or professional use. Some are suitabie forconcentric shafts
= and all feature dual precision hex:-key grub screws:.and matt black

- {non-glare) finish. Some have white Indtcators while others have
‘\brushed alyminium caps etc. 12 for $1.0
VW. DUCON zE%gCTRO nd new and guaranteed, .

nd ‘ew' ;and guaranteed,

e, v$1.
S00UF/50VW nd kil w and guaranteed,
.- £an-type. 2 for $1.00. pa
146 '100pF . VARIABLE CAPACITORS amlc insulated
= communications type high - voltage compact slz (3" x 18" x 112"),
B oW diam. shaft. eacl 2.50."
147 2 POLE, 10 POS "OAK" ‘F TYP ?b‘fARY SWTTCH high grade
. 'wafer swutch new and compact in sizetzrar $1.
14871 Watt AUQIO AMP I.C..CHIP — 14ﬁ OlL package with Heat fin.’
-supply 9V max 200mA, complete wit clrcuit dlagram each: $1.00.

X

SIZE of ‘plug and socket
together. Panel mounting
socket - suits - test - gear;
industrial and commercial * -
applications etc . — .goid
plated pins, less ‘than .4

normal price. 7 ’
I.E 7 SE‘GMENTA‘
READOUTS
each 4 for

e $395$1000

“REVOLVER" High quality
4mported TURNTABLES

e 240V A.C.
o-Tone Arm.
. @ :Motor-board.
o .Stereo.
@ Ceramic .
; Cartndge

$14.95

Ideai for small,  Tow-priced sterec |
systems: = features 7' turntable,

authentic - jooKking. balanced and

dual-plvoted tone-arm, single play

only.

These Hewiett-Packard 7 -‘Segment
LED's ‘have :common:ainodes, 0.3 inch
display, 0 to 9 with decimai point and
TTL . compatibility. ‘Last availabie at
these prices. .

. Great New
" 'VORTEX

STEREO
'CASSETTE
DECK '

a5 used in EA P/M 144 — $29, 00.
A complete cassette deck mechanism —
110 or 240V operation, with resettabie '
counter .and -heads, fully guaranteed,
low wow/flutter. Build -your own
cassette deck ‘with VU and peak Ievel
indicators for under $100.

Transformer avallable $8.10.

' Over 5000 Brand New

- available ex stock at
FANTASTIC SAVINGS

Philips RADIO TU NER in Kit form.

~Easy-to-build

broadcast - band
tuner using
Philips
atigned
tested
module

d -
complete . wi
.Iarg.]epe" aii'states Kit $19 90
dial. . only

FREE FLYER! NEW .
WINTER CATALOG UE.

Send S.A.E. (size about 10" X ¢
6') . with 25c postage stamD
for our ifantastic.. winter
Catalogue - of ‘stock .nnes
sPecials and -bargain-priced
components.. You ~won't be
sorry! : R

Famous-Branas
o ‘Magnavox
o Plessey Rola
e MSP

e CTS— UsA

SPECIALS JHI-FI/TWIN CONE " HI-POWER GUITAR AMI

6'' 8,15 Ohm
8" 8, 15 Ohm
12"8 15 Ohm

21 265 0hm - h
]

VHOOLONNLMLO
MO000!L!S6S
T

8" x4" 4 Ohm
5" 'x 3" 15 Ohm

W P ey O T O
1OA PN R

i2" Lead Guitar/organ
9 25 wat ¥,
12" Leaci/Bass/Organ
60 Watts, ohm 43.00
12" L.eari/Bass/OrganJ e
1] 100Watts ohm . $67.00
/'Bass/organ
rsowms ohm _ $60.00"
15" Lead/Bass/Organ :
oowms, ohm -.$76.00

LATEST Transistorised
TV CAMERA Scoop!”

Ideal  for closed-circuit
television, amateur T.V
transmission, -video - recording

etc. Operates direct into any
standard - T.V. receiver,. mains
powered, features 1 vidicon for

-bright, sharp . .image... This .
‘well-known - Japanese import js" "
normally - priced out  around . E I
$299. — only 20 available so be u 175
early. - Prlce

NOW EVEN We wish to show our’ appreclatlon

to all: customers who purchase any
BIGGER B et oot 3 Mo, S
D|SCOUNTS by-  giving - freely " ‘a . URPRISE
Wwith our DISCOUNT VOUCHER The value
of -the voucher wiil vary according
S U R P | < E tgdthe ia|m%untI of %%ofs pu;chased
a w e i .addition ‘to- an
DISCOTJNsl' normraé quantity |discounts d Thz ;
voucher - may be used on
VOUCHERS 'FUTrUR% orders Thank you for
_your custom... .~ . :
“‘Experimenter’'s UTILITY CABlN ETS
|dea| for - one-off projects,  test -
equipment, small manufacturlng etc; .
attractlvely styled black plastic box -
with atuminium front ‘panel and 4
screws.. . -
BU1 6.1/4" x 3.3/4" x 2"

RBU2 7.11/16" x /8" X 2. _/8"$2 75

BUS 2.1/ "xzs/a

;! £ x15/8
BU4 4" x 2.1/8"

175

1.50 4
FBUS 3.1/4" x 2. 1/8" x:1, 1/8" $1 40 ;. "NEW! Jdust janded..

BONANZA JACKPOT! - -

'$25 Value for only $5.°

For éxperimenters and constructors, a
farge . assortment  of new, .highest
quality electroni¢ = components  —
sampies, specials, -end — .of — line
components, -incl. semiconductors etc,
This is._real anti- inflatlonary VALUE
FOR YOUR MONEY

Now 115-117 Parramatta Road
~._Cnr. Lloyd George Ave.,

| OPE CONCORD SOUTH. N.S.\W. 2137

TRADING HOURS 12:00 to 6 PM Mon-Fri.
8:30 AM to 1 PM Sat. TELEPHONE 747-6472.

- 'BULK STORE AND WAREHOUSE

NOTE: Add postage, rated 10% of order value.

Extra post refunded. Minimurn ‘order value: ="

$2.00. . C.0.D.'s isend - :$2.00 - prepayment.:

Guaranteed 24 hrs. despatch or money’ refunded

Please use this easy order form. - . ;
" Any excess refunded.




- green or

o dlscnmlnatlng ‘muso’s’

_f Produce al the colours of the rambow in synchromsm wrth your

~and selectlvelyw
moditlated “*by. ‘the instantaneous:”
amplitude and" frequency content of

: ynchromsrn
R t_e of the music.’ :
g ifficulty | arises when you try to
détermine what frequency ‘a ‘blue’
. fiote should be, or for that matter red,
‘any - other :colour.:
predominate .

w:th the

lnstruments

“Vocals ‘cover the midrange -to about

1200 hertz.’ The higher fundamental

notes -of wind and strmg instruments -

complete the treble register. 1o about

- 4000 -hertz. . Harmomcs of - course
g extend well beyond this. - "

© s generally agreed that red should
wrépreSent low ‘hotes,’ green mid range, -
~‘and ;Blue the:tigh notes. After much

- ctitical llstemng to tone oscillators and

- recorded - music,-in .conjunction - with

’llght dlsplays our .panel " of’
“agreed that
‘red’ notes should extend to" A — an"

N octave below mlddle C Green over the e

~'"three . -bands
Q_hetworks .The amplitude content -of

‘wall

“Bass’
R ‘the '
- freduency - range below 220 " hertz.

]

f o 3next three octaves and then followed
,by ‘blue’.

This ‘is accomplished by
~"dividifig the frequéncy spectrum into
by :means of. filter

..each :barid “is averaged and used to
-modulate - -the
. associated lamps.

For best effect, the‘dlrect light from,

,the lamps should not be seen: lt is not
“.verystimulating, and in fact can be

':k,‘dlsturblng, to watch globes flashing'on-
“:and off."However, the lights can quite

readily be arranged to shine behind a

‘translucent panel or be reflected offa”.
‘large -diameter .
spheres made from crushed glass or

“Alternately

plastic are availableas standard lighting

fixtures.: We tried one that had been
“converted to-accommodate three 100
©wdtt coloured globes. Another simple .

,effectlve ‘arrangement we tried
" consisted of a cone which we made

from a large sheet of translucent draft- .-

;inig- film. This was positioned over our

250 watt floodlights-mounted inside a

“five-gallon". drum. ‘Incandescent “blue
“lamps are generally : inefficient so we

" .“added ‘an extra blue lamp in order to -

‘achieve’ colour balance. A'lotof creative

fun “can’ be had trying different -

::1rrangementsl

To keep this project as econom«cal as
- possiblé we used only one control to’

vary the mput sensmwty Individual

E chomc‘ TODAYlNTERNATIONAL NOVEMBER 1974 ®

brilliance of the

" WARNING. All ‘¢componénts on the
“board and the heat sink, .upon which
“the triacs are mounted are at mains .
potential. Use extréme care -as you
" would any .exposed 'wiring- carrying
- 240 volts. Avoid workirig on the unit
whilst it is connécted to 240 volt
mains, ‘make sure any test equrpment
you are using is isolated from earth

and  that  you' yourself -are’ well~""

insulated from the floor by a rubber
‘mat etc

" controls however can easily be atlded if - . |

. desired. This involves substituting a 1og

potentnometer with = an‘ appropriate
. series resistor in place of’each -of the o
resnstors R23 R24 & R25 v

 CONSTRUCTION -~ o
We wound the line filter choke 3 Ll

L2 & L3, on three pieces of ferfite'rod

30 mm long. These were cut froma 9
~mm dia. aerial rod.  To ‘cut the’rod,

first file a V groove around the <

“circumference of the rod at the: povnt
where it'is to be cut. The groove need

~.only be about 0.5 mm deep and car be - e

cut “with thé sharp edge of a: small
triangular file. :

:Grip ‘the rod in a vrce at thev‘no ch,.: o ‘

belng careful not to screw up the“VICe
_too tightly, as the material is also very

- brittle and shatters easily. Now give'the .~

<rod a-gentle tap and the rod wil!-part

. cleanly. Wind the choke-: as detalled in-

Table 1.

. 'The trigger transformers are wound o
on pot cores having split bobblns, o
~again as detailed in Table 1.- :

‘The heat sink should be construc ed
from a piece of aluminium as shown'in

Fig. 4. Carefully follow the component =

:~overlay, when’ assembling :the * board

.checking-that all" diodes, transistors -

and electrolytic capacitors are: mserted

" the right way around. - . . ‘
The line chokes are secured to the PC

board by ‘tinned . copper ‘wire looped }

~‘Main text con tmued on Page 79
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Audxo is fed to the input from the
loudspeaker’ terminals. of the
“amplifier.
sensitivity and transformer T1 steps
up ‘the ‘input voltage as -well -as
providing ~safety “isolation from the
240 volt mains -on the remainder of -

. the " circuit. Transistors Ql-and Q2
provide a low impedance drive for .
the  three - filters- and present a
constant  load “to the transformer
thereby keeping the ‘level
independant of varying frequency. -

_ stage 12 dB/octave low pass filter. - .

- The principal frequency determining"

- components are R9, R11 & C6, C9."
Diode D4 rectifies the signal which is
coriverted to.an average dc level by
‘R16, R19, R22, C12. This varies the
bias on transistor Q7 which: operates

- ‘a$ a constant current source.”

' The instantaneous cutrent is set by
the applied bias, and by the value of
Q7 émitter resistor R25.The resulting

~‘constant current  chatges C15- and
‘whenthe ‘voltage across C15 ‘equals

N

RV1 -controls - the "input .-

HOW IT WORKS

“The “red’ channel is driven via a two .

.C1,04, R3 & R6.make a high pass -
o yﬁlter for the ‘blue channel. Chokes -

R

= Q8, the P.U.T. fires dlschargmg C15°
} through the - primaty - wmdmg of

o switching power to the red lamp. The
- firing " “cycle. e’ P.L
synchronised to the 50 Hz mains by’f A

* incotpotated in order to reduce radlo

 the reference voltage set at the anode
“gate terminal (ag) of the ptogramm-
~ablé” unijunction  transistor -(P.U.T.)

trigger transformer T4,

- The' ' resultant _pulse, - from the
secondary of T4, ‘fites tria¢ Qll thus
of .the” P.U.T.

the unfilteted supply - derived: from— .

Zener diode ZD1. Diode D7 bypasses .
. the teverse” flyback pulse from*the -

tnac and ‘enstres the pedestal voltage L
: of 'C15 teinains constant.

The operation of the green and blue’

- channels is similar with the exception | |,
-/ .of the “filters.” Cornponents C2, C5,

.C8," R4, R8.& R10 forma bandpass o
: filter fof the. gréeii ‘channel, whllst

+L1; L2 ‘&-L3 ‘in ‘combinatioh w1th
- cdpacitors”: C16; :C17 & :C18  are

Cont’mued from page 77

" round the grommets:and then soidered
1o .the ‘board. As’ the triacs used are *:

rated at 10 amps, the-main limitation

- onthe maximum load is the assoma‘ted ’

~~frequency mterference

~total

" domestic wiring which would limit the '
doad to 2400 watts.. We have -
“designed the :heat sinks .with’ this in
“mind. 1fit is requ|red to drive heavier *
'_loads the area of the heat smk should

‘ 'ELECTRONICS TODAY INTERNATIONAL NOVEMBER 1974

' How the unit is constructed

-~

‘ PARTS LIST — ET1 428
R24 “ S Resjstor 3. 9k 1/2W % :
R§,4,5,6 o 10k W o
R8,9,10,11 .- . - 10k Y2W 5%
R14,15,16,. -1 T
23,25 : " 10K 12W 5% - -
R26,27,28, .00 TR
29,30,31 77" 2 CT0K Y2W 5%
R32,33 - .7 10K IW. 8%
R1.2.17.18 - ~" " 100K Y2W5% :
R19,20,21,22 ” ~ 100K Y2W5% .
R7 ) M 150K oW E%
R12 B : 330k 1PW5% -
‘R13 - ” 70k l/zWS% o
RV1 Potentiometer 50 ohm 2
C1,4  Caj acrtor 0015 polyester
C16,17,1 033, 630V.

‘“made by Precise Mechanics.

(Soanar green cap)

c%‘3.14.15 .. 0.0474F polyester <

o3 S 0.056UF polyester - ..
€2,5,6,9 » -0,082UF polyester.
C10,11 .- =" . 047MF 35V " -
T oelectrolytic”
€312 ¢« 1.0 .
i E - -electrolytic
C7 R lOO/JF 50V
o : electrolytlc -
Q1 1;ra“slstor BC547, BC107 or
. _similar
Q2,3,5,7 i BC557, Bc177 of
: simil r

Q4,6, . D13T1 or similar .
'@9,10,11° Trlac SC146Dor slmilar e

~DI1-D11 Dlode IN914 _or similar
ZD1 .Zener Diode BZYBB C27
j, -or similar p

T'l Transformer 24OV/15V A&R2155,
DSE2155 or:simila
.7T2,3,4 Pulse Transformer see tabié 2.

L1 2,3 Chokes soe table 1
swi Switch 240V ac 10A . gy
PC board ETI-428 -\ I

Heatsink to fig. 4 ;

Three s pln outlets ring-grlp type
105 or similar.

Metal box to suit* .~

-3 core flex and plug.

*7 rubber grommets

-1 cable clamp s

<

termlnal strlp for malns connectlon
*we used a’'box 210 x 100 X 140 mrn .

one hundred “hertz

. “'ohms,"
; capable: of delivering a watt or more’
would suitably dfive the:unit. :

Vbnllianc

the programme A
w0rkmg
“now watch the changmg moods and
;'dl'lft into happy ecstasy' R :

) i{ .

~. be increased and possibly triacs rated
« to carry higher current substituted. Of
* “coursé”then ordinary’ domestrc power
. “outlets should not be’ used. -

A 300 millivolt input s sufﬁc:ent to
drlve the lamps to Ffull brilliance. At
the .input
'mpedance apprommateiy 126
accordmgly any’ ' amplifier -

‘Set the ampllfle‘r volurne contrpi tb

*the normal listening level, then adjust
-the input sensitivity ‘control s;uch that .

thelamps only light-up to’ maximum
e “on musical : peaks. If this
ontrol -is not set- correctly the mput

“level will betod high with the result
“‘that the lamps'will all light up together

regardless of the frequency content of
eVerythlng As

-at thls stagefyou .can




Fig. 3 Prmted circuit board Iayout ‘for the colour ‘organ.
Fu// size 727 mm x - 158 mm.:o

_,+. 5HOLES 3.2 mm DIA. , f-
_ MATERIAL1.0mm ALUM. |

I > I

FANTASTIC - REDUCTIONS N R
'Récéﬁmended retail prlceci $168. i
OUR PR!CE $79 95 Terms C. w O

Fully Guaranteed

15 “ineh " heavy duty  cast frame
High- efficiency. “Ultra’ “High
power 300 wa++s continuous music

150 ‘watts RMS

4 ‘inch heat Treafed voice coil
8 ‘ohm nmpedance

Full range. . Basy- range uans
Maxium& Medium efficiency units
Send -for ‘catalogue; applications
and specific product details. |
Cabinets.of ‘all types,- finished|
in-vinyl - or Iong “1ife. fibre
glass. .
Various modeis of Veger Speakers
are used: by almost. every musical
instrument manufacturer ,

KERSEN ELECTRONIC DEVELOPMENTS -
P.C."Box 119, SEYMOUR. - 3660.




TOPYAL

@ ki fiusui

 75mm., 5MHz.
OSCILLOSCOPE

4
i
1
i
;
i

The 537 is a small, reliable
precision -instrument- and  is
Afully backed by the name
;Jacoby,M:tchelI. et

VERTICAL AXIS
Deflection Sensitivity: 10 mV/dlv or
. over. Coupling: AC & DC. Frequency &
. 'Response: DC 0-5 MHz,"AC 2Hz 5 MHz ,
- Input §mpedance: 1 M Q 36 pF L

HORIZONTAL AXIS S
Deflection Sensitivity: 200 mV/dlv LR
Frequency Response: 2 Hz-400 kHz. ‘
Input Impedance: Appr0x 220K-ﬂ.
shunted by 25 pF.

TIME AXIS Lo e
‘Sweep Frequency: 10 Hz- 100kHz‘and R
TV horiz. Synchronisation: irternal ~.© :

( +& - ) or External A st |

For the full details and a demonstratlon L {
contact: e S

ACOBY o
METCHELL

-:215 North Rocks Rd., North Rocks, N.S.W.
2161, Phone ‘630 7400
OFFICES Melbourne 41 7551 @ Adelaide
293 6117 ® Brisbane 52 8266 ® Perth 81 4144
‘AGENTS: Wollongong 286287 - -
‘e Newcasue 61 5573 ® Hobart 34 2666
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ESS AMT SPEAKER MODELS
“AVAILABLE IN AUSTRA

The classm amt-1 at $698* a pair

(R The powerful amt-3 ‘Rock Monitor’
N multlple bass array at $997* a pair.
| | The new amt-1 ‘Tower’
transmlssmn line system at $898 a palr.

- The new amt-5 ‘Reference Bookshelf’

system at $396 a pair.

(*Increased prices due to' devaluation) .-

' As different to each other,
_ vin appearance and price,” -
-as the four ESS systems are, -
. they all share a commanding

- advantage over converitibnal

: speakers ~the revolu- .-

~t10nary sonic beneﬁts inherent in the umque design’
principles of the Heil air motion transformers.

All these ESS loud--
“speaker systems incor- _
-~ porate a Heil air motion

“transformer—the - -
- revolutionary unit which
‘ apphes the prmcrple of i :
© “squeezing” air'to create sound and whrch brought to
high-ﬁdelity reproduction a transparency and dynamic

transient impact beyond the capabilities of conventlonal
“mass-limited “pushing’” drivers.’
. :+In the amt-5 —the least expensrve and the physrcally
= smallest of the ESS systems-—an exc1t1ng, newly-developed
version of Dr. Heil’s original unit is used —the ESS Heil -
“power-ring” amt tweeter, This unit operates with the .°.
same unique high-velocity “squeezing” principle of the
larger Heil air motion transformer, to achieve dramatic

suspension woofer for deep, hlgh—lmpact bass and a
deﬁned uncoloured midrange.-,

, The new-to-Australia amt-1 “Tower” is a 6 foot
quarter wave length transmission line system. Tt is a high

performance, luxury version of the amt-1 —the speaker

© . that introduced the Heil air motion transformer to the
-~ audio industry. Deep, full-bodied bass descending to 30Hz
pedal tones is superbly matched to the open, detailed
" midrange and clear pure hrghs that only ‘the He11 amt can
' achleve i v ; :

82

equivalent benefits. It is teamed with a powerful 12” air
-details if you will take a moment to complete and return
““the ad]acent coupon ' Si

ELECTRONICS TODAY lNTERNATlONAL NOVEMBER 1974 o

The bénefits of clean, uncoloured frequency response;

. Superb stereo imaging and dispersion. Flawless and -

sensitive definition. And a square wave rise time of 15

microseconds for 1mpeccab1e attack——-mcredlble crlspness ey

and “bite”. : e
Far more-space than an advertlsement allows is”

~needed to describe the technical differencesand the By

resulting audible benefits of the ESS Heil air motion
transformer systems. We will be happy to send you 1 full

Made in U.S.A.

CESS;Inc.,'C/-Megasound Pty. Ltd.; 220 WestStreet Crows Nest

Sydney 2065. Phone: 922-3423
Heil Air Motion Transformer.is the registered trademark for ESS:

- loudspeaker:systems incorporating design principles mvented by
~-Dr.Oskar Heil and licensed excluswely fo-£88 inc. i o



For techmcal detalls, review reprmts,
and sales literature on the revolutionary

fill in and post this page to...

(F ull mazlmg to completed coupons only)

(Tear Along Dotted Line)

CO'the amt-1 Citheamt-3 ~ [Jtheamt-1 ] the amt-5
: : : ‘Rock Monitor’ S Tower’ “Reference Bookshelf svstem
transmzsszon line system- = . .

I already own a hxgh—ﬁdehty sound system YES [ NO D

I ]udge my hstenmg room'to be [ brlght O average [] dead.

‘ Hetl AMT loud speokers
: Sound as cléar as hgh‘r

LECTRONICS TODAY INTERNATIONAL NOVEMBER 1974

- m

o

‘Heil A!r Motlon Transformer ESS speaker systems',y

ESS Inc., C/ Megasound Pty. Ltd., 220 West Street, Crows Nest. Sydney. 2065. Phone: 922-3423 V

NAME ... ot
ADDRESS ..o sttt b e
........... e POST CODE. . ;
1 would like full techmcal information on all the ESS loudspeaker systems. [
The model most hkely to fit my’ prrce budget would be

My preferred hi-fi dealer is (name)........ i e e e i s
(This is for our mformatzon only & your name will not be passed on to any dealer you nght speczfy ) -
.'My present speakers are ......... ........... EER i S RCHE
My present power amphﬁer i8], BN S SR BER M<ode1 NO. i - ....... -
: Tintend to retam [j upgrade [] my ex1st1ng amphﬁer ' S
My present cartridge is,...v..; .............. LRI .............. i ...... S b FEARE
' My hstemng room d1mens1ons are approx1mately.....“.:.l,..' ............................ e ST ST

ADDITIONAL COMMENTS/QUERIES ...... o e L S EME AR i 4

FILLINAND POST THIS PAGE
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BSW

~Introducing....

' WE ARE NEWER SO WE HAVE TO BE "
~ - BETTER (AND CHEAPER) RINGUS -
e "TOPROVEIT!

| Monarc‘h BD f 'A'
| SONICS

85 WILLOUGHBY ROAD, CROWS NEST Phone: 43.6452, 439.1064_

g SONY

or sound
What makes B & W-speakers different -
from every other speaker? |t is'the

- ‘visual assurance that not only.do they -

* $ound good, but they are, in fact, -
without unexpected peaks and valleys. '~
Each B & W is checked in the factory-

. on‘a special anechoic test section

. 'so that the handling performance of -

“ your speaker is plotted by B & K . . ‘
instruments from lowest to highest - The best value DM2 A

theroyalfomily

The best of the best
DM70 Monitof Electrostatic

The B & W DM70 Monitor Electrostatic:
speaker is the most unusual speaker in *

Sound Value

. . NPT the world. 1t combines a bass pump - " A small speakerbut:”
‘ frequency, See the re’spc’)nse'of . Monitor Acoustic Line L with a 30.5 cm piston with a free air ;I“‘:;?\;Ighty atom\‘" " awonderful “
h aker before you bu For those who would like the crisp resonance of 18 to 22 Hz. in a baffle - onitor performance and at
your speaker. rey Y. ! “‘realism of the DM70 but inMa smatler " “type chamber which produces high So small in size, but' * . an extraordinarily
S 7 hei s package, there is the DM2 Monitor, power, low frequency wave forms with = enormous in sound ‘keen price for those
. recammended reta{/pnce also less expensive. 1t is worth your exact fidelity below 400 Hz. Onh top is - reproduction from who want B & W .
' . while to make the comparison between - ‘a free standing electrostatic semi- high to low frequency. " quality on a’budget."
the superb DM70 and the DM2 - circular array of 9 speaker units that” .. This is the speaker that This speaker is a
Monitor with its third order Butter- ... have no moving parts. From 400 cycles has just astounded remarkable invest- -
worth cross-over network and 8th wave' ~up to well beyond human hearing critics all over the ment in quality sound.
acoustic wave line system in an‘internal . [evels, these exclusive B & W units world. They said this Only a little above
folded tapered pipe. Three speakers reproduce sound just as it is at the type of sound could . . .the budget priced -
"/ with superb straight line frequency "~ microphone. You must hear these not come from a ‘speaker but its fidelity
W response across the whole spectrum. " - speakers to credit their faithful “speaker just over one and real timbre has to
: < In teak, white and walnut. reproduction. In white'and walnut. cubic foot. Walnut. be heard. Walnut. .
Ly L - ... 8475 per pair* i : $1100 per pair* . N $366 per pair* _$199* :

B°& W Apbroved Stockists: Sydney: U.R.D.; Arrow Electronics; Milversons {Chatswood & P'matta); Convoy Techhocentre; Victoria: trade -
‘enquiries — K.J. Kaires & Co.; STOCKISTS: Gyatts Discount Stores; G.W. Williams; George Hawthorne Electronics; Beland Electronics;
. Livoli Hi-Fi; Vealls; Geelong: R.G. Appliance; Brisbane: Brishane Agencies; Adelaide: Sound Spectrum; Sole Australian Agents; '
.« .. Convoy International Pty. Ltd., 4 Dowling St., Woolloomooloo Tel. 358 2088. Lo ' S

8. . . . ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1974

N

B&WD5
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Have AHappy Kltmas

No. 42 Vanhght 1000W Dimmer ’

E.A. April, 1973, ) ,
Turn down the lights wl_{h this simpie
unit. Easy to bulid, easy to use, guaran-
teed resuits! The demand for this unit ~
has been amazing. Many people have -
bought this unit so that they can set the
background room lighting for watching
T.V. This unit connects directiy to the
mains and should ideally be fitted by an
electrician. .
8 NOTE Tmplate for chassis not Ifcluded,
- 87
No. 45 Dick Smith Decision Maker
Yes or No? To be or not to be? That'is
the question. The Dick Smith Decision
Maker wili give you the answer at the
“push of a button, We designed this one
especially for the vaclitating businessman
who has to make quick decisions but is

‘plagued by indecision. Use it in the office,

. at home or going shopping. 1t ‘uses two "
'LED display and 3 transistors and runs

* off a9 volt battery. Fuliy self contained.

$8.75 (P&P75c)

No. 47 Musicolour MKI1 Colour
Organ E.A. December, 1972

- Add an optic dimension to your hl fi,
Enjoy the added effect of coioured
fights varying in intensity and contrast in’
co-ordination with the frequency and
*’best of your music. The unit, whigh runs
otf 240V divides the music into three
broad frequency bands and there

modulates three separate fight ''charmneis®

cof up to 1000W each. By ¢hanging the

settings on each channet you tan compose

many different {ight concentos using the
.same plece of music..Can be used with
-any sound source capabie'of running,
phones, Works on voite too, Light up
with your favourite radio-announcer or
commerciail $59.00 (P& P $1.50). N

No. 67 Ultrasonic Transmitter

E.A. February, 1974 L
{'Based on our own imported Ultrasonic
. Transducer No, 105 and designs

‘‘pubiished in E.A, February '74, this
tittie unit together with the Kit No. 68

Uitrasonic Recaiver can be used as a door-

,way monitor Or a burgiar alarm system.

4t could also be used for remote controi
of various devices or even counting quests
at a party — runs off a 9 volt battery.
$11.50 (P& P75¢c). - .

No. 68 Uitrasonic Receiver for the

- Ultrasonic Transmitter §

. Designed basicaiiy for reiay operation
but can be altered to virtualiy any form
of readout. It now inciudes our super-
sensitive transducer. Runs off 2 9 voit
banery $17.50 (P& p 75¢cl.

No. 11 Playmaster 143 Hi Fi Amp
E.A. September, 1974 s

' This unit is an improved version of the

« Playmaster 136 of which over'10,000 -
have been made. 12 % Watts per channel

7 Into 8 ohm at a typical 0.4% THD and
within 12 dB from 20HZ to 20 KHZ,
Inputs are 2mV into 50K and 150mVv
into 500 K. Nolse figures 60d8 down
with all input open and 44d8 X talk. An
excellent unit which has been designed
$0 that conversion to 4 channei can be
made with a minimum of fuss, 1deai for

+'the home environment and has provision
for headphones. $79.00 (P& P $3.00).

~ DICKSMITH
WHOLESALE P/L’

- Head Office and Mail Orders to’

160-162 Pacific Highway, St. Leonards ;

: 2065 Tel: 4395311
also at’ 361 Hume Highway, Bankstown *
Tel: 709 6600 :

/

No.'69 ZN414 Receiver EJA,

~“May 1974 -
The 2N414 isan1.C. 'which requlres .
“ only two resistors, two capacitors, tuning
gang and coii. 1.5 battery and earpiece
to become a transistor radio, 1t can truly
be buiit in a8 matchbox yet wiil give
performance which wlil astound you. E
Can you afford not to bulid one! Inciudes
. dil eiectronic parts and free circuits.
$6.75.

No 71 ET1422
Stereo Amp
+.Complete

: SPECfAL NOTE

Beware Of cheaper Drlces
Qur kit inciudes rear
panel genuine METAL
TO3 Pack 115W output
transistors exactiy:to
spec. No cheaper lower,
power plastic types
{speciai kit with cheaper
plastic types for $115

- not recommended).

This stereo aleIfiér kit is complete in

all detalls and conforms with the E.T,
design of May 1974, A guaranteed 50W
RMS per channei into 8 ohm joads, from
20HZ to 20KHZ at 0.5 dB. Distortion
less than 1%, typicaiiy 0.15%, many
faciiities including tape, tuner mike .
Inputs, preamp output, main amp input
. ‘at 3 basic sensitivities of 2.1mV,210mVv
and 500 mV. Kit comes complete in every
. way. Definitely the best build-it-yourself
amplifier available and equai to many |
“commercial units costing three timesas" - ™
.. much. Purchase the compiete kit or
build In these last stages. $135.00
(P&P$3.00).

No. 105 1.5 Watt Amplifier
ET1 225 E.T. May 1974

.-A smali ampiifier is virtually indispensabie
to the experimenter. Can be used as an
ampiifier; signal tracer, monitor etc. Its

. uses are innumerable. it is very easy to
buiid, is not very particular as to layout
and extremeiy low priced. Runs off 12
voit D.C. $4.90. K

No. 106 Temperature Meter ET1

226 E.T. May 1974

An extremety simple Ypress lo read xype"
temperature monitor.-ideal for use with
a number of sensors in different localities
€.4. poois, outside temperature, inside
temperature etc. Range is from 0°C to
100°C, Runs off 9 volits. $10.75

P&P 75c)

| gdes on the blink over the holiday
period, how fong will it take to get a :

' Don't forget'a Telefix. It your set

serviceman? Anyone can jocate 30%

of faults caused by vaives with Tetefi:

Only $2.50 (P & P FREE). ;

BOOKS

COLOUR TELEVISION THEORY
G. Hutson, 326 pages, This book assumes
the reader t& have a working knowledge
of monothrome tefevision principles. Jt
deals-almost exclusively with the PAL
system, but a chapter is devoted to the
NTSC system. The text begins with an
&asy read chapter on “’iight’’ physics to
give the reader a basis On coiour mlxlng,

- chromaticity diagrams etc.; the

principtes are deait with step by step in
an easy to understand form. Practicai
circuitry and diagrams accompany the
text, to give an interesting expianation.
Colour plates are included to show o
relevant coiour information. A chaptér

is devoted to transmission, and describes
the difference between PAL, NTSC, and .
SECAM.{n all, a compiete, thotoughiy
absorbing easy to read text. This book is
not onty a must for all television tech-
nicians but of enormous interest'and
vaiue to-all interested in colour teievision!
We are getting entire Austraiian shipment,
so this book is virtually available only
from us. $12.50.

New PAL 800&

At Iast an Australian PAL book

PAL Colour PV:for Servicemen by
CookK, Wren 248p $15.00. Thisis a
must, Written by an Aussie, this is the
best book on Aussie PAL {and N.2, too).
Assumes B & W experience and covers
‘theory in a not too technical way. ..
Practical ‘approach to soiid state and IC
circuits. Very thorough with heaps of
‘diagrams; many in colour. Well written
by a man with 30 years experience who
set up training courses here,

Projects and Circuits from Eféctronics
Australia $2.00. 1t's a beauty, all the
popular tried and testéd circuits from
EA: Reaction timer, tape amp, bongos,

. microradio, train controiier, tuner,
- noveities etc, etc, There’s over 30

~projects and 112 pages for oniy $2. oo

UPER-SU

" We have 100 ohly Jayem L55 FET"
Multitesters for the real edthusiast at
a knockout price. You'd normally pay
‘the same for an ordinary meter but
this one has 27 ranges; constant 10 Meg
input impedance, battery operated and
ompiete with vinyl case. The best :
‘Christmas gift at asaving of $10. Yes
the £55 Is yours for oniy $33.50. 5
(P & e 5 1,00) But hurry. Special pvobes

R.F. Probe '$9.50. Temperature probe °
normally $11 now $6.50, 30kV probe
normally $11 now $5. These are genuine
reauctions for the first 100 lucky o
tustomers,

+ KE117 2 station |s a l’nghly efﬂclent sotid
State intercom capabie of working over
Adistances to 500 ft. Wall or desk mounting.
Master has volume control. Supplied
with 50 ft. cabie. Normally $13.50.
100 only reduced xm Christmas to only’
$10.50. Save $3 0

Denshi SR3A. The giant kit with 105
experiments, reflex radios, record player
ampiifier, wiretess mic, burglar atarm,
‘photeetectric warning device etc. This
one has £ 3 stage circuit board and |

volume control-etc. plus separate exten-
~&lon speakeér for intercom etc. Soiar celi

“piece, mic etc;- Slpplied with descriptive
manual and excellent vatue at $24.40.
Going away for a holiday? Then
huryy and get a Watchdoyg instalied. .’

here’s'a complete alarm systern for your .
home. Uses moduies comprising alarm
and separate siren, plus speaker and 3
reed switches. No soldering, runs off
12V battery $46.00, or with 5 reed
switches plus pressure mat and Xape
biocks etc. for $64.00.

special control panel with speaker switch,

inctuded plus 46 _moduies morse key, ear-"

From the same manufacturer as Cargard,

“““‘s‘“%%v

Christmas
‘Stocki
Add a tweeter to your system for only
$9.50. Philiips ADO61/T8 handies 20W
and covers 1.5 kHz to 22 kHz (full -
‘instructions in our cat.).
Battery Charger 4 from A% ‘R fas adal
ranges —trickte or 4 A, immune to shorts
or accidental reverse connection. Charges
both'6 and 12 V batteries, Handsome

tough case with meter. The best around
-at only $24.00 (P& P§1.50)

gy

C15460 Headphones feature the very.
iatest styiing with Myiar power cones.
giving a frequency response from 30 to
20,000 Mz, Independent volume controls
bailt in, Only $14.95,

Electrie Car Aerial adas a touch b1 ..
class to your humbie motor. Push the
button and up she goes to an enormous
437, Suits 12V supply of either poiarity.
12" underhang Only $21.00 (P& P
$1.00.)

Car Stereo SpeakErs SKAD46 requires
only 2 12" depth, nominai 6§ diameter -
handies 5W, response from 130 Hz to

9 kHz $16.00 a pair (P& P $1.00).

BABAN!I AND BERNARDS BOOKS
1)

First Book ‘of Transistor -
Equivaients and Substitutes $1.00

B8P2" Handbook of Radlo, TV and
i ind Tube and Vaive N
Equivalents K 1.00
B8P3 Handbook of Tested
Transistor Circuits 1.00
BP6 - - Engineers and Machinists
< Reference Tables 50
BP9 ' 38 Practical Tested Diode
:* Clrcuits for the Home
- :Constructor o © .80
BP11  Practicai Transistor S
o Novelty Circuits 1.00 -
BP14 "Second Book of Transistor
. Equivaients and Substitutes 2.20
129 “Universal Gram-Motor .
‘Speed indicator 25
161 Radio, TV and Elecxronlcs .
Data Book - . 75
196 - AF-RF Reactance-Frequency
Chart for Constructors 40

HandbooK.of Integrated

. Circuits (iC's) Equivi. and

Substitutes .

Resistor Coiouy
Calcu|ator

Mini IC Socket from €1 instruments
for your 1C iashups. Gives them a better
chance of working for only $3.00 and
. saves so much frustration. Or btow
$26.00 on the proper breadboard. Both
.‘operate to 30 MHz, . N
. Pop a box of solder in. Ersin Muiticoré
$4.40in 16 swg (5009) or 18 swg at
$4.50 or 22 swg at $5.90.

B2 Hooks are nanay for your test
Jeads at oniy $1.65 or the Mini at
--95 cents. Or how about a scope probe
ase:from EZ at $1,60?

Perhaps your main Christmas present
ls a new car (ha, ha). Even If it isn't

byour vehicle with a Cargard
which Is easily installed by

any handyman. Highty recommended
and supplied complete with horn at

$37.50.
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 VARIABLE
EED SPEE!

Played-back recordmgs can be varled in speed W|thout changmg pltchf

THE PACE of m_odern 'technology has
inevitably caused a'demand for faster
communications. We areall in a hurry.
We need .information now, and ‘we

cannot ‘afford to spend too much time -
“assimilating it. :

In: many ‘areas Jmprovements have

" been made which greatly facilitate the -
‘information - transfer. ‘For
- example,iin the computer field, getting '

‘rate of

the information in and .out of the
computer, rapidly, ~has been . a

. continuing problem; but this has been
alleviated partly by the development -
~of’ such: equment :as ~high speed

pnnters
terminals. ‘
in" the audlo/wsuai
purpose projectors, - ~:multivision
techniques -~ and  special - television
effects . equipment - have - vastly
improved  the rate ' of  visual
information transfer. :

‘tape. readers and "CRT

field special

normal speed "(in this case at tWIce speed)

e
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But — where information must be

transferred- by spoken word -— we
have, until recently, made little if any
progress. . & -

In - the fields of educatlon
training, advertising, etc, some method

~of “increasing ‘the playback raté of

recorde’d speech is urgently required.

Such- system, known  :as “VSC
(Vanable Speech Control) is -now
ava|lable : <
THE PROBLEM

AVerage “speech rates range fromV

around 110 words per minute for
ordinary conversation up to-about 175

-words per minute for the average news

commentator.-This is in sharp contrast
to the average reading rate of around

300 words per minute rising ‘to 1000 -

WPM or ‘more for  trained -speed

‘readers. 'Obviously‘the comprehension

= Fig. 1. The method of reproducing sound at normal pitch when rep/ayed at h/gher than

staff

.average user. !
recorders are purchased each' year fora '
" variety' of purposes and quite“a large-

rate is far hlgher than pract|ca| speech
rates.

.On" the other ‘hand, a secretary
endeavouring < - to type up’ - the
tape-recorded ‘minutes of a meeting
will find the speech rate about twice

“that for comfortable typing. Hence it~
-“is very desirable to be able to vary the

playback rate over -a range of half to
twice the normal rate,

If you have ever played a record or
tape at an incorrect speed you will be .
~familiar - with - the -effects of speed

change. An-increase in ta’pe speed by
any given factor results in an increase
in frequency - -of - all . frequency”
components by the ‘same factor. At
best we get the "nutty squirrel”’ effect,
at worst — an unintelligible gabble,

A decrease - in speed results in .an

“unintelligible rumble as all frequency
-components of the speech are IOWered
" proportionately.

Although-some special machines have

~been’ built . for - speech .compression,
‘these have been very expensive and

hence not been within the reach of the
Over 60 “million “tdpe

percentage of users would welcome a

' cheap variable - speed device -which

would allow the playback rate to be"

varied to suit individual requirements.
~Such'a 'unit-should be ‘avallable at a
“price which will allow it to be fitted to

even - the - cheapest’ :'of cassette
‘recorders. . : y
THE SOLUTION e

The . pitch  changewith-speed

phenomena, ‘and a . method | of

eliminating - this

|I|ustrated with the aid of Fig.1.
Speech may be considered to consist

of short segments ‘of various tones,

~ called ‘phonemes which make 'up any
‘particular sound. Assume that we take

a 40-millisecond sample of a waveform
and find that it isa tone of 150 Hz, as

shown in Fig.-14. 1fthe tape recorder 5
is now rep!ayed ‘at twice normal speed,

the tone burst will be compressed into
half the t|me that lS it will now be at

300 Hz..

We want the time compressnon but
not the frequency change, so," to .

“eliminate ‘the latter, we must delete -

half the tone burst and expand the
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femaining_' portion again.' Thus ‘we

finish up with a tone burst of half the’

" "duration but at the same frequency, as
L shown in Flg 1c.

This is in fact the principle of the' '
new  VSC system - {Variable Speech -

Control). In normal speech there is a
considerable - amount . .of . reduridant

‘information .-and . the basic - speech

sounds are of around 100 millisecond
duration. - Hence by -sampling . the

speeded - ‘'speech - and - discarding

‘redundant material the remainder may
"be stretched so that the resulting gaps
are filled. Thus speech of normal pitch

but at a -much faster rate is produced.’

- The reverse process may also be used
by . compressing  short - samples ~and
filling . the - resulting -.-gaps - with

redundant . material. - This- - allows :

playback -of speech -at much ‘slower
rate . than'normal again with .normal
'pltch ; s
There - are -two probiems in - this
approach - which -must 'be : overcome.
The first is that the duration of the
_portion must vary to suit the change in
speed, For-example at three times
normal speed two thirds of the sample
“must be ‘discarded. The remaining one
~third ‘is then expanded three times to

produce gapless speech at the correct

- pitch. i

. The second problem is'in expandmg
the remaining portion -correctly. This
problem may best be understood by
refererice to Fig. 2. Here we see the
signal after speed up compared to the
same - signal - when expanded (X2

speed).~The delay required for each :

point on the waveform can be seen to’
_increase with time during the sample

period -and some electronic means 6f

. achieving this must be provided.
"HOW ITS DONE

The heart of the new system is a new
IC developed " jointly by - Matsushita

. Electric - and Philips. - Khown as the-

MN3001, it is an- LS| device-consisting

.of 512 dual bucket-brigade stages on'a
“single silicon chip. The two sections
~may ‘be connected in series to obtain
1024 - stages, pr, .may ‘be used in
. parallel to obtain double the output
voltage = “obtainable fror'n - a single
section.

A bucket brlgade devnce consists of

charge -'storage capacitors ' separated
from one another by MOSFETS. When

~the "FETS are gated by means of a.

pulse the charge on one capacitor is
transferred ‘to the next, Thus by
clocking the ‘device with a .train of
pulses the signal is shifted down the
chain, . 'The -direction of shift s,
“controlled by using a two phase clock.

- Thus the bucket brigade device is'a

shift register but, it is an analogue shift '

register because the amplitude of each
bit is transferred by the charge transfer
process. Thus an analogue signal input
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for delay periods 1 and 2 shown above.

~-recorder head etc, is fed to the bucket ‘the correct frequency components but

Fly 2. When expandmg a srgna/ sample each segment of the waveform must be de/ayed and the
delay must increase lmear/y during the sample time.
This is shown by comparing the delay between pairs of pomts havmg the same phase angle as

will be ,dela‘yed by -an amount which / brigadé ‘device. Instead of'tjsinga ﬁxed :
depends on’the clock frequency. The clock frequency we gradually increase -

3} the "audio signal, from the tape . - delay. The net result is a:signal having

lowest: recommended clock frequency (or decrease) the clock pulse duration

is 10 kHz and with a 512 stage device _ during the bit shifting process of each

this ' gives a delay _of around’ 26 sample.. Thus each sample bit of the: .

milliseconds. analogue signal is  ‘subjected to a it
To return now to our VSC unit (Fig: * progressively - greater . {or - shorter) . =~ ;

IS

s

F/g 3 Functional block d/agram of the VSC system, Two chrps are used for contro/ and a th/rd
chip contains the dual bucket-brigade analogue shift reader :




kbemg played back at “a- faster’ (or

slower) rate. 7

The speed control potentlometer as

well as determining the speed of the

recorder, provides a control voltage to-

‘a_ramp .generator. -If .normal ‘speed is
z set,a ramp: is not generated and the
‘bucket-brigade device merely :delays
. the signal without other change. If the
“‘recorder is speeded up,.a positive going
~ramp is generated, and if slowed down
-a negative going ramp.is generated.
The ramp ‘is* passed - to~ a VCPG
{Voltage Controlled Period Generator)

“and as the ramp sweeps -it varies the .
“clock pulse period from the generator

“‘such that'a -progressively greater {or
smaller) delay is obtained during the
sample. L o

Before the “ramp -overdrives the
period generator a comparator ‘causes

“the amplifier to be blanked at the reset

- zero crossing point of the audio {to -

- -avoid -annoying switching noise). At
the same time the ramp is reset and a
staircase counter is started.

During ‘the -next: 512 counts the

~ amplifier remains blanked allowing the )

' “;RV‘ARIABLE ASPEVED SPEECH

samplei'stored in the analogueshift

register, to beé dumped out. At the end
of the count the amplifier-is gated on

: aIIowmg the next sample to-be loaded

into the shift register.

Thus a discard period ‘of 20 to 40
- milliseconds
~-amplitude and polarity of ‘the ramp "

is ‘'generated - and’ ‘the

will vary the playback rate from less

“than one half to three tlmes normal

speech rate. .

Although only one bucket- brlgade'
'shift register -is required, the use of -

two - devices - feeding: a- differential
amplifier ~allows twicé the ‘output
voltage to" be obtained. Additionally,
the differential “amplifier will :cancel

out - common ‘mode noise, due to
improvin’g the

switching “ete, thus
signal to noise ratio by 3 dB.

“The development of the VsC process
was carried ‘out by a small ‘group,

: $pecially set up “in" 1966, -known as

Phil ips/l\/latsushita"

Cambridge Research and Development
-Group (CRDG). The basic design was"
first implemented with “discrete FET

storage 'stages and the advent of the
bucket-brigade

“Magnetic ‘
;Additional ‘licenses are’ Iikely’ to be -

devices was a fOFtUItOUS development ’
- ‘which allowed “an '1C " design to be -
‘immediately feasible,

The design is now to productlon

stage and -three licensing agreements .
" have been concluded with Sony Corp, -

Electric * Co and ‘with
Video . Corp  of.* "US.

Matsushita

appointed in the near future..In fact as
we close for press we have just heard
that ‘Hitachi's new TSC-8800 cassette

. recorder has the system built-in.

“At .present:‘the VSL system is
constructed on three chips, one for the
dual” BBD - device and two: for the
control logic. This ‘system will allow
low cost taperecorders 16 be modified
for VSC at reasonable consumer prlce
Ievels ,

"It is ‘expected that, in the future the
entire system will be integrated onto
one chip, ‘using - CMOS techniques.

Such ‘a low voltage, low power device
will make VSC a technique which will -
incorporated - in - all .
““fow-cost dictation equipment - ‘and

probably ~ be

cassette  recorders as  a matter of
course. L R ]

F120 “HEAVEN’S TOUCH" .

stamps due to increased posta| charges

seoee

This Iamp Whlch will retail at approxnmately $90 00 is available till December 1974 for an
flntroductory Price of $52 50 mcludmg post and pack. DEALER ENQUIRIES WELCOME .

party or relaxmg at home.’

Extremely  low :energy requrrement yet revolutxonary desrgn creates thousands of‘ :

-~ multi-coloured optical fiber-lites.

The operation of the colour wheel is completely silent,

Overall height is approximately 20 inches.
‘Base-chrome plated, Ball-black velvet.
240V operatxon patent #3,431 A10.

RECHARGEABLE BATTERIES AND CHARGERS

We manufacture chargers for our calculators by the thousands and alse import reéchargeable
batteries. For the first time now we are offering these chargers and batteries to the public
for radios, tape-recorders, torches, etc., at.a price you can afford, The chargers are-also
suitable as battery gliminators for your transistor radios. Send stamped S.A.E. for details.

W.H.K. TECHNICAL CATALOGUE. Our updated catalogue N06 is avaulable now, it contains mformauon on liguid crystal displays
battery -operated chromometer kifs with 6-digit display; digital clock/catandar 1C’s, frequency meter kits, digital voltmeter kits, meters,
anti-refléction filters;: LED’s, integrated :circuits, CMOS iC’s, «data books dnodes scientific- calculator k|ts etc We request $0 50 in-

- W.H.K. ELECTRONIC & SBIENTIFIB INSTRUMENTATIDN

"MANUFACTURER, IMPORTER & WHOLESALE MERCHANT -
2 GUM ROAD, ST. ALBANS VICTORIA, AUSTRALIA 3021. PHONE 396- 3742 ‘
i POSTAL ADDRESS: P.O. BOX 147 5T. ALBANS, VICTORIA AUSTRALIA 3021

CHRISTMAS OFFER TOALLET READERS

~Beauty and functlon mcorporated into a unique Iamp
In a room, they create an atmosphere sO unique no other hght |s needed Perfect for a

88 -
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The complumenf we like

bout the new Monarch Series 8

Cheor woes E3

MGEEs 000

When people already think of one name ‘@s the best value for
‘money, they naturally expect every new model to maintain the
~“same high standards — or improve on them. So, Monarch’s

brilliant new Series 8 amplifiers will come as no great surprise.

‘No “surprise - ‘even though we've created a
superb new amplifier, top-of-the-range Monarch
8000 to bring you continuous RMS power of 55
watts per channel at 8 ohms, with distortion of
less than 0.1% ; even though we've included tape
“:dubbing and turnover controls; even though we've
produced a frequency response of 10 Hz to 60,000
Hz; even though we're presenting three other new
-Monarch amplifiers — the 80, 88 and 800, which
“feature dramatic improvements in power and ef-
ficiency. It's no great surprise — because you
expect Monarch Yo be the best... And it is, so all

r.
AUSTRALIAN DISTRIBUTORS

Monarch amplifiers remain “kings’ on-a‘power-to-
performance-to-cost rating.

Try any of them. The prices are as undistorted
as the sounds. All with the same beauty of design
you expect of top performers. And all have the
Monarch two-year guarantee on parts and labour,
You know you're getting Monarch quality. With-
out paying more.

Monarch 8000 : —
Monarch 800 —
Monarch 88 L —
Monarch 80 —

110 watts RMS
80 watts RMS
48 watts RMS
24 watts RMS

WEI]IIEHSPMN

“W. C. WEDDERSPOON PTY LTD

r - o "~ 3 Ford Street, Greenacre. 2190

S LU Telephone: 642 3993 642 2595 LR e T
SRR 3 . Showroom demonstration by appointment ‘. B

' A " AVAILABLE FROM REPUTABLE DEALERS EVERYWHERE
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A new era in home commuﬁiéatidn' and consumer services.

SHORTLY after the: introduction of - -

the telephone, affluent Parisians had

their. houses wired via two channels to -
coricert .
_performances - were glven “Here' the
" performances .were ~_picked up by
_carbon microphones,..relayed to-the’
‘where :

auditorium’™ where"

individual .. residences,

_subscribers listened .via earphones, The

~is only now emerging.
‘has™ all the portents of changing our
life pattern more radically than-any of

-scores of signals,
- from far away or a homeowner’s own
-neighbourhood,

service ‘was hot 'a success since the
¢ -non-existence of ampilﬁers hm|ted the
“scope of the system. :

‘But it anticipated a: technology that
“It is ‘one that

the communications media to date.
Many futurists believe that we are on

the - ‘brink . of a - communications

revolution. In the next decade or 50,

two technologies will ‘be instrumental -
in: this ‘revolution — the proliferation
‘of :satellite .communications and the -

rapid expansion of cable systems.:

- The two technologies complement’
. -each other. Satellites make it possible
1o send signals over long -distances;
co-axial cables ‘make- it possible for
originating - either’

10 -be recelved by
lndmdual subscnbers. =

'|nd|vndua| : ( /
locations- where it :is-.impossible ‘t6

Cable TV ‘(CATV)“'
mlsnamed The name impties direct
“piping” of . TV . broadcasts
homies, -~ ‘especially -

receive satlsfactory 5|gnals dlrecﬂy
over theair. . . >
‘In reality,; the conCept of cable TV is

“ more than that, for the cables would

not . only . carry: TV . and  radic
programmes but - would - ‘provide -an
interactive medium for every aspect of -
community’: and : commermal
communications,

In"the :1950’s many cable operators

‘ih the ‘USA began to make their own
- programmes. As areas ‘of dnstnbutlon

“increased, micro-wave - links ‘were ‘set

permanently -

up’ . for" linking - central - off-the-air
receiving = Stations to - “‘headend’.
receivers ‘in-vatiouslocations of hlgh

- density urban areas.. . -
- The "cost -of hnks were far cheaper

~than
‘headends
studios 'generating “local ‘programmes. - -
“:The !

“to. some
--cablecasting

“cables: - Coupled

were ©.small
‘cheapest . forms - of . “local
programme ‘were ‘automated”’.
example, " .a TV camera’ migh‘t be
~pointed a
clock-cum-weather indicator and left:

o "unattended. The picture would be sent

is" somewhat

v

For-

10 o
in

¥

‘cable
inéexhaustible,

over an unused channel of the cable
system “:to . provide - -viewers: with

"‘continuous time/weather information.

“Aware . of = the potential, . ‘cable

‘ f,compames are’ planmng the phasing-in
of a diverse range of services: Ideas for
““almost -
“the

- system . —.uses . -dre’
even ;. though .

techmque is st|I| |n its mfancy

© GETTING THE SIBNAL “HOME"

“Fig. 1 shows howcable dustrlbutlon'
is an extensuon of - this system to

incorporate * microwave “links ‘to
distribute - off-the-dir S|gna|s 10 'more

~than one cable system in‘an‘urban area:
- {this “is”faf - cheaper than ‘running . a- -
¢able “between _stations). ' Also if ‘the

- distance exceeds ‘about 15 kiloretres,

too’ many repeaters would be required.
The ' main distributor . cable -

diameter- cables are used . for longer

“distances - since - they - attenuate the

signals less. Amplifiers: must be placed
along" the “cable: length “to ‘maintain

~signal strength at useable levels. These
“trunk
: kcritical

“particularly

amplifiers  are
- Each ~one

components.

in‘a’
CATV system is-the trunk ine. Itis
usuglly one to' two centimetres in
diameter but may belarger. The larger. .~




degrades Ahe ssig‘nai ( qua‘IViﬁ'/'v slightly; "
and- their effect in:series is cumulative.

There -is a practical -limit- to - the
~number - of amplifiers that  can -be

.- cascaded - before ‘the :signal - quality |
--becomes’ -unacceptable. Where “ cable

_competes with good off- thé-air srgnal
this limit is somewhere in the'region of

20 to 30 ampllflers - correspondmg to:
a’ cable ‘run-of about seven to fifteen

~ kilometres from the héadend. -

‘When a trunk cable passés a'street or ‘

" other area of high subscriber density, a
.smaller ~feeder - cable - is _attached,

“(usually --about “ one: centimetre in 7
diameter). The trunk and the feeder

are ‘connected * through -a - *'bridding”’
amplifier which electrically isolates the

trunk to that area. Line extender |

. amplifiers “are -used - to ‘boost signals
with - feeder " lines 'so- .that' ‘more

subscribers can be served. Since feeder -
cable-is: chea‘per than the larger trunk .

lines, the practlce is to maximise the
~feeder- to-trunk ratio for lowest costs.

A small drop cable brlngs the signals - ‘
‘from ‘the closest -feeder fine to the -

" home. The drop cable is usually 6.0 to
8.0mm -diametef.- A  ‘coupler or tap
connects the drop'to the feeder cable.

This coupler presents a‘low resistance
~to ‘signals flowing -to the subscriber’s

home but offers hrgh resnstanoe to“
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GLOSSARY OF CATV TERMINOLOGY

partlcular topic. (The vernacular term ‘*hoggin”, for:example,

first’ ¢dined in the 1850's, is used to- mean quite different things i

in at least six- trades and professlons) Here are some terms ‘and

* definitions currently used in CATV. Some may sotind strange at

present; but should become. commonplace |n the future as the
industry expands.

O Cablecastmg e Sendmg materlal ongmatmg fr0m the cable"
" “operator’s -own studio facilities. These facnfltres are usuaIIy an”

appendage to a "headend”.
.Downstream — Dlrectlon of S|gnals when sent from “headend"

“to Subscrlber -
: Drop — Smiall cabfe whlch carnes srgnai from "feeder“ hne to

home:
Feeder — Secondary cable spur used to dlstnbute slgnals from

"frunk” to resrdentlal streets or other high densuty subscnber o

areas. :
" Guard- Band - Band of frequencues used to separate 'up’’ and

* “downstream’’ signals to prevent interference.

. Headend — ‘Subsstation, which processes off the—alr srgnals as’

- well -as- addmg signals: of local origin. t ‘then dlstnbutes them
“along the cable system to subscribers. . ,

‘Homie Terminal — The “black box”" Iocated in the home WhICh :

interfaces- the ‘ subscriber’'s TV *with- the :“drop ‘cable’’. -Also

" incorporates selector for picking channels and “‘charge” facilities
where “pay-cable’’ services available: Will also have a “'data entry”’

terminal when two-way subscriber services become available.’
Link  — ~ Microwave-link for c0nnectmg ”headends" wrth a

centraloff the-air receiving station. .- . P
Pay Cable/Pay TV — Seivices oOffered via: cable for whlch

"subscribers - will - pay extra charge over. and above ‘cable

: subscrlptlon fee:: .
" Round- robin — Umdrrectlonal cable Ioop System proposed for o

“two-way '‘communication. .
-Sub-split/Low-split - Techmque of /separatmg ,up e d :

"downstreams"’ sighals on single cable ‘systems.- .
: Tdp — Special linkage fof conrecting "drop” to *"feeder”’ cable
~Trunk - Main distributor cable originating from “’headend”, -+

e Upstream =, Signal dlrectlon when subscnber commumcates
- ,"W|th "headend . : S v

- As ‘with all new technologies there evolves quuckly a “;argon of «
fterrhs unique 'to that  technology. Sometlmes ‘the terms are
famlllar but carry a different ‘meaning when pertaining ‘to the



CABLE TV

- the wwed clty

i

~“reverse signals. . This - prevents

interference - emanating” -~ from - the R

“subscriber unit from ‘entering the cable
network. - Special “two-way  taps - are

used ‘wher interactive commumcatlon‘ '

facilities are ‘required.
At the subscriber's home, the drop
“cable may . connect to- a small

imipedance matching transformer, or .
‘more commonly ‘now, ‘to . a ‘selector .

. box which "incorporates a $witch for
facmtles available on CATV.- ,

In the USA, conventional one-way
CATV | costs - the subscriber” about

$A40-5A50 per horie if most of the -

- ‘construction " is -~ -above - ground.

" Assuming that 50% of. househoids
subscribe’ fora service, the system’s
mmal construction cost is about $A80

10 $A100 per household. Many CATV -

‘systems - that . distribute - only

brbadcast-TV 5|gna|s have been built - .
percentages ‘of subscribers for agiven . - {c) Switched .
“area ‘also reduce the cost substantially.:
~~Incorporating . extra ‘ channels - for -
~‘other facilities, mcludmg provision for .
“two-way - services, - fequires | new

for . considerably - less. H |gher

. technical approaches and undoubtedly

“will raise ‘the ‘cost of construction of
sucha. system to about $A100 per.

_subscriber. - As . with  the " simpler

systems, the CATV companies absorb -

-+ -some of this in order to encourage new

subscribers -who ‘would - otherwise be
-deterred by the initial cost.: - ~
A US Department of Commerce
study ‘observes that in the USA alone:

"Some 50 000 new ‘engineering jobs ' -

will -be generated “over the next five
years by the cable TV industry.”” This

“seems reasonable, in view of the things =~

that cable TV can do besides’entertain.
- “Technical personnel will be needed
~not.only to instal and service cable

- systems but also ‘to design -auxiliary -

equipment — two-way TV — home
print-outs — new cameras etc. "
- With the expansion of facilities, more

ChahnEIs “are required than the 10 to

15 normally - .accommodated - by @ -,
single .cable systém. Various methods -
are -available for th|s and some are

shownon Fig. 3.:

Cable TV system manufacturers have :

not yét standardised on one system;

Until they do it is virtually impossible”
“for TV ‘setmakers to incofrporate a -
“cable -compatibility - feature’’ which

will reduce the cost of mterfacmg a set ‘
: Wlth a cable system : g

System

F}'g; 3 Expanding Ch‘a‘hh‘e[ Capacily.

""SEPARATE CABLES

OR WIRES TO

‘EACH TV SET -

. 8UBSCRIBE
REQUEST BOX .

HEADEND

\( ) Separate
forup &

‘transmission

.

cables
downstream

SUBSCRIBERS

HEADEND

(b) Smgle ca
two way

ble- s

SUBSCRIBERS

HEADEND

{c) Round-Robiri |
. cable loop .
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| Fig. 4. Three techniques for two-way CATV.

CABLEA 12 CHANNELS C
CABLEB 12 CHANNELS ) s /
() Dual Cable - 4] 12 CHANNELS
System | {AOR B) ‘
.
. i
n :
CABLE . 25.35 CHANNELS S
. ‘ : o .TUNABLE ..
! s L ONVERTER
= {b) Single cable with " ; .
i converter K -
1 CHANNEL
N
LD I K
TRUNK'CABLES. SWITCHING [ — 1CHANNEL
20-36 CHANNELS | CENTRE  [™Ueo0ED REQUEST] FIXED CONVERTEF

1 CHANNEL
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Fr'g. 5. Two-way amb/iﬁer system for & sinyle cable CATV.

é

“ln’ the meanwhile a .community’s
“choice is between a dual cable system,
-a converter system or a hybrid of each.

TWO-WAY TOMORROW'S CABLE
. SYSTEMS
- Two-way
requires a cablé system that can
_“fransmit information. . in -both
‘directions. = The - chief _ technical
difficulty today is that each TV set or
" subscriber terminal introduces somé
noise into  the -upstream transmission
path, and the cumulative effect from d
‘large - number -of subscriber terminals
‘may  be  intolerable. . Improved
receivers, - taps, filters, -and other

.‘components- . have - to . be - designed -

before twoway cable - systems “can
‘accommiodate the tens of thousands of
subscribers’ contemplated in major
-markets.

Two sysfems ‘have been’ con5|dered .

for two-way technology. The first uses
separate cables for up and downstream
transmissions. In the second, both up
-and .down  signals . are  sent
simultaneously o the single cable but
og)différ’ent frequency carriers (Fig. 43,
4b). ,

A third as yet hypothetical approach
.would -be" to . use a one way
‘round-robin cable loop to brlng signals
_~to and from subscrlber Iocatmns (Fig.

- 4c).

Having a separate cable for upstrnam
transmission . has .~ few - teéchnical
problems and offers more upstream
capacity; but is expensive. An ordinary
+ telephone wire pair used for upstream
path would
comm u'n'ications
‘requirements  for -’‘non-voice return
‘communication’’, but - would provide
- little capacity for future servites. -

authorities’

With a sirigle cable the installation is

“much cheaper, but actual transmission

“methods are more complex. A coaxial -

cable is a good b| dlrectmnal carrier

CATV by definition

' the . *'sub-split”

satisfy  most

s terminal.

medidm. The most popular approach
is to use the sub:VHF bandwidth
below 54 MHz for upstream signals,

-retaining the 54-300 MHz bandwidth

for downstreain transmrssron This is
known  as  the - sub-spht or
“low-split’ technigue. -

- Unfortunately

unidlrectlonal and i require - some

~ 'by-pass: path for signals going in the
opposite “direction. This is dorie by

filtering to ‘separate the frequencres

_(see Fig. 5). Sirice the filters are not as
sharp as . would be desired, a

"guard-band’’ “is used to prevent

- interference.

As - a - result, deS|gners restrict

" upstream transmission to a range of

5-30 MH’z, rather than 54 MHz. Thus
system limits . the
upstream bandwidth to about 25 MHz.
This allows for not more than four
standard TV channels.

PAY- CABLE A TECHNULUGY

" 'FOR NEW SERVICES

Pay-cable will be the first of the nev'v
services offered by most cable systems.
Viewers will pay an extra charge’ to
watch first run movies; sports events,

‘theatre ‘productions, and other special

programmes.

Pay-TV movues have aiready proved'

successful in hotels and motels. :New
types of termunals will be required, to

~*deny programmes t6 those vho do not
_want to pay for them, and to record
“ proper charges for those who do.

.The slmplest technical approach is to

send pay-TV programmes on special
" frequencies . —.  and ‘supply . the
subscribers with suitable converters.
“To guard -against subscribers from

tapping in for free, pay-TV promoters
usually code or scramble their signals
at the headend. A decoder as well as a
converter -is then -‘required “at the

m‘ethods would appl'y 1o - private
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-technical
_inter-company rivalry. Everyore - is

ammifiers are . K
“from ~ both - the

More - elaborate - secutity -

channels that only certain subscribers
are entitled to receive. Private channels

~might be needed -for police training

classes or for assuring privacy for
banking transactlons in a two-way

‘system. ‘
Methods of chargmg the subscruber o

are varied. -One suggested - system

would use a card — purchased in

advance — shaped like a plastic credit
card. This could be ‘inserted in a

‘special slot in the pay-TV terminal

where - the magdnetically -coded card
would activate decoder  circuits - to

provide an undlstorted picture on the

screen.

. However whilst satlsfactory for such
a service this would not be practicable
when . related 'say,  to ' ‘‘leasing”
computer -time ‘on a. time-sharing
facility.

" Since a cable system may have such a
diversity - of functions : the major
~retarding factor for the expansion of

the “‘wired city concept’ is the lack of

“an optimised uniform standard. Thisis

partially due to still - outstanding
problems, - politics . and

trying to get on the bandwagon!

‘There are ever-mounting - pressures
consumer - and
manufacturer - for the .‘‘go-ahead” to
adopt ~a - system. Perhaps . wisely,
government authorities are taking ‘a

careful ““wait-and-see’’ attitude.

The system eventually ‘adopted will
have to serve the .community for at
least several -decades. ~Hence, - it “is
essential that it will be a flexible one,
catering for the easy assimilation of
innovations that- have yet to be

.+ conceived.

Perhaps the co- axral cable, wtth its
associated problems is not the answer.

Fibre-optic transmission lines could be"

chosen, Their new . technology
overcomes many of the limitations of
existing systems.

In- Australia it ~‘was
announced that an experimental cable

system is to be tried' out .in Canberra. -

With the imminent introduction of
colour TV broadcasting many people,
especidlly in high density urban areas,
will find themselves in ‘impossible’”
propagation areas. There, for a variety

- of reasons, reception of colour signals
“will be totally unsatisfactory. ‘
This will ‘obviously generate pressures

for a -cable - system, -or . other
alternative.  Whilst on one hand
desirable, it could Jead to -the
introduction of a *’‘premature’’ system

. which would offer little more than .its

primary purpose. It ‘is hoped that
interim alternatives such as communal
antenna systems, of . tocal
re-broadcasting ~on highly iocalised
UHF/SHF wavelengths might be used
until “a national standard for CATV
comes to fruition. e
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CAMTEC

for young people

‘Why doesn‘t it work? Expert he/p and adequate test equipment soon solve problems of
perverse pm/ects’

,"E|GH‘_T’ FULL DAYS of electronic

construction;  a ‘store bursting with

components; benches groaning under a .

rnass of ‘test gear:-abundant projects to
do; working ‘prototypes 1o ‘inspire;
‘enthusiastic .competent instructors to

guide “and " help; ' other . constructors

nearby; a rack overflowmg with free
second-hand - ‘magazines; an amateur

radio station to broadcast on: - does"
fe|ectrom'c ‘

_that. sound ' like  the
" hobbyists dream?’
To a hundred Australian high school

students a year it’s no dream, but a

reahtyI This reality existsin a series of
‘camps’ - {in "buildings not “in - tents)
known as CAMTEC, held each summer
holiday - st~ Mount Victoria, 'N.S.W.
Three  graded .camps' each year cater
- for high school -boys in all grades —

and girls from  5th-and 6th form as -

well, at the senior camp.
Electromcs is only -one- part of
Camtec — photography is another. It's

9

i
{

- and . their

,anythmgl) .
Once past the prellmmarles campers

iy

interesting how many people pursue -
:both’ of these activities, and SO Camtec

meets thelr need

ELECTRONlCS = R

Beginners “as  well -as " advanced

" ‘hobbyists, and those in between, find

projects “.to - match - their  skill ‘and

-challenge the|r ambition. At the start
" of every camp a session is .run-for
" those who aren’t so sure — ahd need to
improve their touch witha soldering .
iron, their recognition of components,
understanding =~ of - a"

multimeter, {in the interests of long
life ' ‘for.

select their ~progftamme. They :.may

" choose electronics or photography or'a
“mixture . ‘of - “both.: The "choice " of

electronic projects is wide; and ranges
from - - basic

Elght-day hollday camps provnde technology trammg t

‘proximity " relays,

_polyphonic¢

_run by. the Wireless

multimeters . - asv much as -

circuits . such* as.
: multwubrator flashers to radio control' '

»

= A-.J5 Lowe reports

_gear for model planes. Novelties such -

as-the magic electronjc candle ‘which - '
lights with a match, and goes out when
you-blow {damply) on .it, appeal to

younger lads, while 10 watt amplifiers,- .

and - ‘modulated - light = beam
communications provide a challenge
for the more experienced. In between

" are ‘ever-popular sirens of all types —
“and the louder the better, (a release

for aggressive instincts perhaps); model
train_ corntrollers,  reaction . timers,
slave flash “units,
intercoms, counters, adders, - ‘power
supphes osc1||ators radlos, m|xers,
and many more. ,
‘One -project which’ grows yéar by'
year is a synthesizer. This is expanded o
effect by effect, and note by note as”
another astable 'is ‘added.: Being
[it _produces -acceptable
musi¢, although the keyboard is stilla

‘5|mp|e static prmted circuit affair. in

addition. to - music . the machine -
prgduces very ‘rea|istic train ' noises

{steam . of course), ~“and ‘- the
: crossmg—a-brldge effect has to be heard
' tobe behe\)ed

‘RADIO

For_ those ‘whose interest is mamly

~,rad|o the camp provides instruction

for the Youth -Radio Scheme exams

Australia. Each-year several lads sit for

| these.exams at camp, and the’ record
_of success has been very high. Training

for Y.R.S. enthusiasts includes theory

as well 'as practical work, and that

moment of great delight — going on

the air-on the camps radio station

VK2BCT.

'CONSTRUCTH)N B

. Construction -styles vary: from very

smple ‘bread- board” work — using
nails - in blocks of ‘wood as anchor
points; “to finished pc boards that no
hobbyist would -be ‘ashamed 10 show.

* When possmle projects are housed ‘in
-cases ‘and completely labelled “and

fmnshed Lads who -bring. their own
pro;ects to camp, mcludmg those that
won't ‘go’, get expert help to complete
them L

S Campers are allowed to take prolects\

~ home for the cost of parts which, ‘in
‘most cases, could mnot". be rec0vered
‘anVW3V

| fresru\u;

‘To guarantee success. with prolects

- there is available a large ‘amount of
,-high - “grade- N
* generators, oscilloscopes, multumeters :

test, ‘gear

bridges etc. Campers are shown how to ;

ELECTRONICS TODAY INTERNATIONAL NOVEMBER 1974

¥

s

Institute - of -

signal "




use -this equipmerit, “hot simply to
‘debug’ - a - circuit, - but - to . test
performance of, say, an amplifier,’and

to see what is actuaHy happenlng

: HISTORY

)

! Camtec (formerly known .as* Camp
Technology) is the now 10 years old

realisation of -a dream by a young

electronics ‘engineer, Rob Hockley of

‘Sydney. Back in the early sixties he
saw the. growing enthusiasm - for

electronics as a boys’ hobby, and saw

‘that ‘there was little opportunity for it

to be pursued except in fisolation —

with all the frustration that can entail. -

He saw ‘that camps existed for those

who "‘were “crazy about campmg,'

hiking, = mountaineering, ‘art, music,
sailing — but nothing for tHose bitten
by = the = electronic  bug. .. Camp

Technology was' set up to cater for

those. interests -under the auspices of
the Inter-Schools Christian Fellowshlp,
abranch of the Scri pture Umon

First flight —
with newly built -
R/C equipment.

it still is part Qf the 1.S.C.F. range of
- ¢amps offered to high schoolers each
‘year. Campers and staff have come to

Mount - -Victoria - from ~as far .as
Melbourne and  Brisbane. The staff,
without ‘whom of course the camps
would - be -impossible,”. are firstly

- convinced - Christians, ‘and in addition

deeply involved - in electronics  or

) \photography at ‘a professnonal or
advanced hobby level. .

Generous . help s glven by - the

“universities and technical colleges with
‘the loan of test gear (though the camp

is progressively acquiring its ownj,-and

by the-industry in the provision of

components, “material, - batteries and:

-fmuch more.

'FURTHER INFORMATION

Any reader wishing to. know more
about future camps should write or.
‘phone  Mr. ~J." Wightman, 10/37
Eddystorie Road,  Bexley,  N.S.W.

12207; ‘phone {Sydney) 502-2083. .

100 watt 7 44 MHz
FM transmitter.. .
built and used by
CAMTEC people:
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_UNIVERSITY OF TECHNOLOGY

“positions to staff a course leading to -

"Engineering, the appointee will beJ

. Applications close on 15th Novembe}',

_The Papua New Guinea

' THE PAPUA NEW GUINEA

PRINCIPAL TECHNICAL
- INSTRUCTOR
TECHNICAL INSTRUCTOR

-(Communications)

Applications are invited for thé above

the Diploma in Communications of
this University. Equivalent to 3 years
of full time study, this is a'sandwich
tourse extending over 4% years, and
will  train the high  Jevel '
sub-professional ‘personnel required by
the communications industry in Papua
New Guinea.

Prmclpai Technical Instructor

Under the general control of the Head
of : the Department - of Electrical

responsible  for  detailed ' syllabus
development, forward planning and -
administration, selection and ordering
of equipment, and supervision of staff. "
He will also assist in the teaching
‘programme.. X o
Applicants ‘should  have -extensivé
practical .. experience . . in
commu nications, experience . in
training, in technical teaching and have
administrative :ability. Possession ‘of
tertiary - qualifications ‘would be ‘an
advantage. The successful applicant
will ‘be required to take up his duties at
the earliest possible date.

Technical Instructor

The appointee will be required to téach
technical subjects within the Diploma
in Communications course and to assist
the Principal Technical Instructor with
planning and - syllabus development.
Applicants should ‘have good practical |
experience in communications, suitable |
technical qualifications, and dasirable
experience .in .the field of technical

-teaching.

Salary: Prmc:pal Technlca| |nstructor

$11,970 range $12,921 per annum;
Technical - Instructor: = $7756 range
$8694 per. dnnum “or '$8929 range
$9443 ‘per .ahnum - accordin to

qualifications - and ./ experience,

Allowances .additional ' to  salary
totalling $1260 are payable In’ certaln

circumstances, -Other benefits .include -
fully furnished housing supplied at a

nominal rental, 6 weeks jeave per

annum, with - fares paid to. Australia,

lower taxation than Australia.

Applications  in’ dupllcate should |
include  full particulars ' of .age,

natlonahty marital status and’ famny,

if | any,  qualifications, experience,

present post, date of availability and

the names and ' addresses of three

referees from whom conﬁdential

enqumes may be made.

Lae, the gateway to the Papua New
Guinea Highlands, is a pleasant tropical
town situated on the Huon Gulf. The |
town'’s population totals
approximately 6000 Europeans and
26,000 Papua New Guineans, Sporting
facilities are particularly well catered
for and the 18 hole golf course js
consldered the best in the country.

‘1974 and further particulars on Lae
and the position may be obtained from

The Registrar,.

University of Technology,
P.0.Box 793, -
LAE: PNG. .
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HI-FI BASS LOUDSPEAKERS FROM ENGLAND
12" The model B122/10LR Is a 12* bass speaker featuring a rubber
suspension which aliows a fundamental resonance of 17Hz in free air.
This low-resonance, combined with a 2" volce coll working within a
carefully selected magnet structure makes the speaker ideal for a
sealed - cabinet of about 2 cu.ft. capacity. Efficiency .of the
B122/10LR is surprisingly -high for this type of loading and :the
speaker is ideal for amplifiers with an output of : -
20-25watts| r.m.s; per channel at 8ohrs, : $39_50 .

! - ; .
12" The model B122
also. suitabie for sealed cabinets but because of its more powerful
magnet structure a volume of about ‘3 cu.ft. is required

to ensure the speaker gives its optimum performance. $49_50
J15" The Fane model B152/12LR is a’ 15" bass driver with a
fundamental, resonance .of 15Hz in free-air.. Once agairi a sealed
cabinet provides ideal {oading for this unit and the volume .can be
varied from 3 to 5 cu.ft. The performance in 5 cu.ft. is particuiarly
outstanding as the resonance is kept in the region. of 30Hz. This
results in “firm, non-resonant bass without any of the )
“boxjness” - often associated with conventional speakers, $59
Efficlency is reasonably high and power:handling is up to ®
30watts r.m.s. at 8ohms, . :

12LR, like ‘the B122/10LR describéd above, is |

SUPER VALUE! AM/FM STEREO TUNER

_The ‘new ERC-724 tuner is a carefully designed unit which will
become a welcome addition to your existing stereo system. The AM
sectlon features .an internal ferrite rod  aerial which provides
interference-free - reception, for {ocal stations, and allows good
interstate reception for ‘evening listening. The FM stereo section
covers -the range 88-108MHz. The ERC-724, is a compact unit
(23.,5cm x 15cm x 8.,5cm)  attractively presented in a walnut
cabinet. Guarantee is 12 ronths, including parts $64 50
L]

and labour, An excellent by foronly . cvevvvisnaes

NEW MODEL CHALLENGE LOUDSPEAKERS
10" 10L-24 WOOFER = .
This robust unit features a 4
layer wound 112" voice coii.
which - allows 1t to “handie
3owatts r.m.s. comfortably.
The combination of
extremely - rigid = cone and - Cole ;
fow-fundamental, -resonance ‘of 35Hz 'in free .air

ensures deep, - positive bass when used  in - the ‘of
recommended enclosure sizes. Outstanding value . .. .j$1 6.90 ;

g 3 . 7. - FREQUENCY RESPONSE CURVE
1" H-22 DOME TWEETER
-The development of domie
tweeters has been a major
project of most Joudspeaker
manufacturers  of . recent
years, The H-22 dome is one
of the latest designs; The 1% .
diaphragm is made of carefully selected metallized - .
mylar material which Is free .from .resonances or, R
rattles, and .is of very smaill mass to aliow maximum $8 50
efficiency. Undeniable value for . .. ..o nvuin s inn i L

FREQUENCY RESFONSE CORVE
| .
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ES801 TONE ARM

oduct ‘of “exceilent

The ‘ES801 Tone Arm ‘Is a - high-quality pr
performance. All" facilities are provided and include removable
headshell, adjustable anti-skate, lateral balance, stylus pressure scale,
oli-dampened cueing lift and plug-in connecting cable. The acoustic
performance i* characterised by lack - of -arm -resonance .and
consistently low bearing friction, All in all a very reliable unit which
fills the requirements of most domestic hi-fi systems. The ES801 is
the best buy currently on the market at only $39.50 Co

'$30.50

NEW RELEASE HOKUTONE LOUDSPE
HT-60 1" DOME TWEETER. ~ $13.50

This magnificent unit features'a combination of"
aluminium .diaphragm and powerful magnet.
structure to jproduce -an exceptionally -clear
non-resonant treble response.. Efficiency is very
high and dispersion is enhanced by the special
acoustic diffuser surrounding the diaphragm.

HM-24 2" DOME MIDRANGE ~ ~ $16.50 -
An advanced unit of super ‘high ‘efficiency
which operates effectively from 9004z to
8,000H2. The Jow-mass 2'' diaphragm aliows
improved transient response over conventional §
mid-rarige  loudspeakers, The HM-24 Is
£xiremely Well made and handles high power

AKERS

Provided it is used with a suitable crossover
network. e o

CROSSOVER CAPACITORS -

Some examples from our wide

STAR

SONIC

S10E

CARTRIDGE

Jthe soric  $10E " cartridge s
outstanding - .value -as -.it is "a

magnetic cartridge employing an
elliptical diamond stylus. The unit
has a compliance of 15 'x 10-6
cm/dyne at 100Hz which makes it
suitable for using with most tone
arms. -Fitting the cartridge s
extremely - simple, ‘because the
standard 12" ‘mounting system is
.femployed Frequency. Response is

10 to .. 25,000H2z and

recommended tracking weight is 1
fto 2 grams. A fantastic buy for
only

$15.00

HI-Fi

ol

gc.o0s
RECORD CLEANER

The EC-004 is most efféctive for
removing dust from the path of

the -stylus whiist -the record

being playved.. The - super-fine
brus| effectively sweeps . the
grooves clean but —does not
damage - the . delicate . record

surfaces. At the same time a soft,
plush coOvered cylinder treated

-with .anti-static chemicals ensures

that static build-up is eliminated
and also .collects any spurious
dust swept aside by the brush. An
adjustable counter balance weight
is standard equipment and the
stand is a heavy casting which can
be placed in various positions to
control the tracking performance
of the arm. A must for record care
at only © .

" $1.50

e

STEREO PTY LTD

is |

range i/nclude 3.3mfd myiar. film
$1.45 @éach, 2.2 mfd mylar film
$1.20 each, ‘3.3 mfd myiar film
$1.40 ‘each. 5 mfd NP Electro
lytlcs 45¢ each, 30 mfd NP
Electrolytics 60c each and 60mfd
Electrolytics 90c each.
CROSSOVER CHOKES ;
A comprehensive range . is now
available -of high power, high
efficiency inductors - .in  ‘the
following vaiues 0.25 ‘Mh, 0.35
Mh, 0.5 Mh, 0.75 Mh, 3.55 Mh;,

Prices range from $1.00 to $5.00
each, :

SPEAKER GRILLE CLOTH -
Anr -attractive sejection. of speaker
grille cloths are available ex stock
at very reasonable prices. Free
sample pieces 'are  availabie on
request and will be forwarded per
post - anywhere - in - Australia
together with our price 1ist.

CROSSOVER NETWORKS

supplied, providing full details of
are provided.

*A wide range of professionally designed networks are n6w available-
at very reasonable prices. Recommendations and

i uotes can be
loudspeakers intending to be used

include interstate merchandisin
above items are of interest,

INTERSTATE DEALERS! we are expanding our operations to

Please contact us if any of the

6 PIRIE ST.
ADELAIDE
STH. AUST. 5000

9

pHONE: 223 3599




MAIL ORDERS 36 HELEN ST

VALLEY BRISBANE = Q’LAND.
* ESTABLISHED OVER 39 YEARS

i INDUCTION.
- | mICROPHONES
FRESNEL ';omplut:I w:thv 8ad
LENSES | oy ™™
$245 12
Designed for use with amplmers or |
tape recorders b
) i Impedance about 2k ohm  with | - : . B
: . T }zl u;asqllxz 1 im. thick. suftfncvent output’ for valve or tran. ~- 12 YOLT POWER ' Brand rew English 240 ‘volt"A.C,

I SV 8 R n. sistor -equipment. Miniature " size, Lo F e mains operated fans. -Make ideal
,OUIBOARD LEG ASSEMBLY : i fitted ~with rubber ~sucker which ¢ L UN'TS,‘ 56-50 : " | extractor -fans for kitchens, cara-|
Tremendous purchase of these top | Precision ' worked .in thin optical presses on to telephone in -position -{ Made in England by- *Smoothfiow’’. T vans and ‘other domestic and light
quality MK. 11. model complete {plastic_ and providing large -area giving' maximum volume. : a0z12 division of “"Meccano’’. 240 volt] industrial - purpases. - Continuous!
underwater. assemP‘ly to ”sunt any mpgmhcat:on equivalent to expen- P A.C. input, 12 voit D.C. output at] rated, smooth, . silent-ranning in:
mbde!l ‘two:stroke *‘VICTA ‘M_OTOR sive " glass - jenses. Fine - optical Fiﬂtaﬂlc Purchase' N .6 :amp. Fully protected from dam-
MovyER .E_NGINE Takes 2 minutes | quality permtts use as ‘solar furnace ON s \ H Es age by - automatic cutout which
to fit engine to leg. Sturdily ccn,: elements, condensers, image magni- [H DEN ER M CRUP UN ~Yrasets itself 'automatically. Brand | dia. x 4" deep.
structed -and trouble-free; has 8'" I fiers, light intensifiers, overhead new in- cartons with -instructions. English Transf

Ideal ~models, battery ‘charger for nglish ranstormers

3-bladed prop. 360° turning. Full | and back projection cptics, camera -
12 months guarantee. A -Bargain. | image brighteners (disco scenes). . small batteries (especielly our Nife Brand new of the finest
‘| Batteries). Terrific bargain! quality-$17.50 gy

Full ‘range of spares always carried | Use our low RPM -geated riotors to
240 Volt AC input ‘tappings

duction “motor, -4,000 r.p.m., -bal
anced 3- bladcd 63" fan Sozc 6} '
31b.

if required in later years. . - drive these. . 8oz. =

These are exclusive to us.. - Double Fresnel -Lenses- (cbndensar) One “of lha finbst ‘made. Used By -

Fmed with 1974 -4 h.p. 125 c.c.'§ same size as above 37 50 1ib, § the ‘B.B.C. in their outside broad- 0-12-13.5=17 Volt output &t8

C'rkl'2 zvp‘start ball -beating R casts, Our huge _direct.'import‘just - Yamps. Wt 13ib

motor, 12 months ¢'tee. P43 ;::i:wves'::t:: fhis prica Bossible. 4 amps. English selenium rectifiers

AIRCRAFT LINEAR ACTUATORS pedance 500 ohms; output level 68 {2 needed) o convert AC'10DC

by “Plessey”’. Has 24/32 v.: DC | DB at 1,000 HZ; Polar pattern uni- . -$1 50 £, yres

electric motor 2 amps. Drive shaft direftionzal (cardioid;: Mfax.hsc;und' . . ’ ".SPARE

Aol 3 anchesn sither sinction e and anat swicr. Compite | 163, COMPUTERBOARDS =i | .03 oy ) s
in ei with battery. Us..$45. Set of 3 comprising 2 boards 7" x I} available

100 1Ibs. ‘in either pull. or push. Ty, 5" with 1 board 5' x 4" compris- ' . if-r:aquired

Overall length closed 84'".. Used ' !
1 . ing ‘minimum of 25 transistors plus | ¥ 7 inlater |

extensively for -remote tuming off Exceptlonally mb‘m brustp! _UNI DIRECTIONAL hosts of diodes, resfstors, capacita-. o ears. *

jrrigation ‘taps. Has adjustable slip DYNAMIG MICROP“ONE + duct: tc. $3.95 13 \ y

clutch - 2nd ~inbuilt micro limit | Series wound moto ros cARmom TYPE fw st o N )

switches. ‘As new cond. : Govt. cost J'gix speeds: 500, 850, 1,100,
$200, our price $25. 241b. 8.000, 12,000 and 15,000 rom|  $17.50

ExclusNe refease ... -
- FAMOUS AMERICAN *
[ ) . THOMPSON 1,000 G.P.H.

| ELECTRIC
|PUMPS & MOTOR

Also -3" stroke model ‘'Lucas” | (ideal pelishing ‘speeds) main drive
1000b. foat $25. 14" stroke in 25 | shaft, Tery mowortul - ang. usetul
secs., 600 ib. load $45. 375. motor. ._Size -approx. 2 1/2'' dia-

‘AIRCRAFT RDTARY . meter, 5" lung zlb' ViR

ACTUATORS K | Features doal impadance ~soo‘$l8'

with~ incorporated .micro  switches —-’q"'
24/32 v. DC 3.5 RPM .2.5 f{t. ib:

H zhn:’ and/ ,.’;OK ‘ohm - netted ball

8ad, “on/off switch, stand holder :
Iﬂgu:dss]basmp; aasma;:wscz%n%/ils. == [RIGLEA 201t. cable. Extremolyﬂ:nde range : o o 3z : $25

. dbs. . - § $ . micro- ] : F ¢ .
POLARIZED REED sw”c"is, ‘ [Hll _phone” has ‘the unique Lac«lll; g; “MK. IV LATEST MODEL ‘The world s ‘thost famous manufac
5 Tentacird aE L IILHES ¥ " shutting -out unwanted noise origi- | 5200 G.P.H. BALL BEARING |turer of pumpst This is the third
norfno "ac e ? ); closed, z 20 nating from the opposite direction CENTRIFUGAL PUMPS . release “of their pump™ and .-motor|
Wi"d.a y . P Y :ec ru'd mag;\e . of the microphone' due to its -uni- 0 produced at’ a- Govt. cosl of 8185

nding to -activate .gold plated §* Wafer thin—undetectable under | directional polar pick-up pattem 6 MONTHS GUARANTEE  foach.

reed switches with . incorporated door mat or carpet. : Ex;gp(,onﬂ vatue! X b.:] Top gquality 11/4" inlet, 1" out- fPump and motor only 825 00 Ball
magnets all housed in plastic case. let (0.D.) corrasion proof all metal |Foot Valve$<+.95 (2ib.) .@ TERRI.|

* Operates by foot préssure oyer
any part of surface. :
Tough polythene envelope has
sealed-in ‘multistrip ‘contact fib-
bon - that completes a _circuit

147 x 14" x -4 up to 50 v.
DC, .2 ,amps, :up to 240 v. AC,
1 .2mp $4.50. Also 4 open and 2
closed reed “switches $4.50. ' Reed
switches ..can ' be _ easily_.removed

| centrifugal - pump. Capacity up to{FIC BUY ~ U.§. ‘Govt. cost' $185
5200 g.p.h.,  pressure up to’ 85 Jea. @ AIRCRAFT QUALITY -
‘PSI:- Has  two -heavy duty sealed carbon seal, fully bull bearing non-
J precision - ball - bearings to give Jcorrosive housing and impeller @
:mouth runnFmg and “long - trouble- JCONTINUOUS .. DUTY _MOTOR - -
ree - life. . Features newly : sealed, ball bearing brush .motcr]
110 RP ! : whenever - anyone-everi “a small | designed, replaceable carbon and | @ PUMPS ALL-LIQUIDS — water.
RPM ; L chlld—steps on .10 .mat under ceramic seald - Handles kertlh p!lvol,"d:egel ;)’uel, :
GEARED - i ‘which it .is concealed. Ideal for s eciall 4 Channel ©-11g ‘| heaviest loads and highest speeds Joutlet pipe for hose) @
‘ — .designed -to pass solids such JQUALITY — sealed unit,
MOTOR = burglar - alarms, - customer entry QUAD ADAPTORS $2&50 o dias sand, -silt, dirt, etc., without Jand explosion -proof. - Electric motor
i warning in shops, automatic door § First time in: Australia.. Converts damage, will pump.salt water with- Jis for 24/32 volts AC/DC (perfect
opening switch, Mkvouregs SOV, - | your .2 channet -stereo to 4-channel { oyt harmful effect. Heads to over Jcn 12 volt) and draws only 5 amps,
IMAKCORRENT 100, JAACONTACTS PER.EQFY. ' quadraphonic sound. - Just “add. 2 ] 170°, "suction tift to 25°. Spare |Will shift 1,000 g.p.h:-at 15 p.sii..
Doof mat— 29"‘ X‘Gll‘i ‘5.95 speakers,  Adjustable -sound -effect § paris always _available.  Qur very ]800 g.p.h.-at 6’ head. On'24 voits]
motor with tremendous torque. Moli- R | of reat speakers. -Has effect suited | jarge production for export enables fpump witl “lift 40it., Jess on 12
bdenum steel gears with -apprax. 20:1 el for surround or toncert hall. This §us t sell at this unbeatable price. Juolts. If primed or with foot valve,
‘reduction; Coutinudus duty. 4 threaded is frue quadraphonic sound. Max | Ball typs fost valve for 11/4" IWill'suck 20ft. then Lift 201t., less
hole mounting, "can Opeme in any input 50 watts. .. . - 21b. fihose $4.95. 1202 C/Jon 12 voits. Pumps have threaded
position. BRAND ‘NEW/ © pdst - 3" pulley to suit $195, Goz. . fintet for -1'" waterpipe. :Has two
S14 to make, Rush, this borgain. 500 This .pump is - also - suitabte  for Joolt mounting base. Use pumpas
o pressure spraying, use restnctor for [water pressute 'system for ‘taps —|
R reducing outout. Sth. Jhave on/uff switch ($1) “near tap.

| Special purchase! \f i ‘120A SELF PRIMlNG MOST (I
NICKEL CADMIUM 7 7| "PORTABLE

: , . ) Amaqugw,bw
BATTERIES $2.45 - 206 . FAMOUS ENGLISH EM.). -
Sharoey phesting. Can be left un-1  HI-FI SPEAKERS $11.50 ROTARY
| charged without harmful ‘effect. 1.5 .
volts, 7.amp hour: ‘Can be coupleé fo- 1317277°x 8 1/2’ complete with’
gether for any voltage.Ji30¢ Smal) | ‘tweeter..Handles to 10 watts, 8 ohm PUMP
{ nickel cad. ~batteries, 1.5 yolt, | impedence.. 55.11,000 H.Z.; Brand
4 AH. 95¢ each. P&P. 20° 30z, | New in ’car!ons’, 1974 production, J3j4 mighty midget! Pumps ‘up to 20
B Has cezamic_magne’h oAl fgalls per hour -plus (depending on L ===
. of drill). Needs no priming, mops u;
to the last -drop.. Use in seconds—ijus!
L<lip' .into . chuck of drill. Accepts 4
plastic tubing o'r garden hote. Sta'i'nles
steel ‘drive shaft, neoprene impelier—
nothing to corrode! 1000’s of uses in, ==
Ahome, factory, . garden ~etc. Spares
readily available. . :gsIT e FREE -~ 'IF < WITH . ANOTHER]

A beautifully made 240 volt geared.

0.40,000" in_Graduations of
svery !0' in ﬁm dau Yorvice-
Price 335.00 POST FRtE
A must for Rally Driving, Glid-
L ‘ing, Sky Diving, etc, -
“PARCEL POST RATES (FROM QLD)

Articles to % Ib, ., 35¢c to anywhere in Australia.
.Articles 1 1b. to 1 Ib. ., .-50¢ anywhere in Australia.
e Atticles over 1 1b, ‘to max. 44 lb i

i QLD basic 65¢ plus 7c-each 2 1b. “UNTS STM"[R
N.S.W., A.C.T.: basic 90c plus 15c each 2 Ib. " U - ‘
vIC., S.A; NT. :sa:ic ;o: plus 25¢ :ach zi - 0 oo 7 ) CAPACITATORS (condensers) 3 months full

~ 'W.A., TAS.: basic 90¢ pius 40¢ each 2 Ib. ‘ e ; BENEE WRITE FOR OUR NEW (611&1,&1“22

| (EXAMPLE: 10 1b. parcel to N.S.W.: 90c Plus 75c = $1:65) . | grand new! To suit 240v A.C. 50- 16 PAGE CATALOGUE on all goods

nlnEc‘ 60 c.p.s. electric motors. Conden-

DISPOSALS sas rted e 1 275 WS, 20 25¢ Money cheerfully REFUNDED
: N X 1 i

TRADING COMPANY K2 if notcompletely satisfied.
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AII tisted prices are in Australlan dollars, International Postal Money Orders (pluso send PO receipt with ovdu for cmmoduuv

for orders over this amount.

i ;’, shipment). Bangque Chasiers cheéck {preferably in -US funds) and-rated company theques (with foreign exchange stamp approval affixed)
2 ! will ‘be -accapted. Due to recent Australian -government restrictions weé are not able to cledr personal checks ... All goods are new
unused surplus and are fully guaranteed. Orders will be shipped within: two -workdays of receipt of same. ‘All customs forms ‘will be

" _attached. Minimum order amount i 85 00, do not add postago —wie pny postaqa Surhce mml for orders under 810 00 and Air Maul ’

"DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED

| 74193

7400 SERIES TTL . DIP

)} 7400 Quad - 2~input NAND gate..iv.s.sso$ 220
7401 Quad 2-input :NAND .gate.
7402 - Quad 2-input NOR gate.
7404 Hex inverter:i......
7405 " ‘Hex inverter*......:
7406
] 7408 . :
7410 ,'~Triple 3-input\NAND gate. «20
<} 7420 - Dual 4-input NAND -gate... 20
7430 U 8=Input NAND gate.:..i..s .20
7440 Dual 4- 1nput NAND' buffer. ool e 20
7442 BCD-to-decimal decoder..........".eo
7447 BCD-to-7 segment .decoder/driver. 1.00
7448 .. BCD-to-7 segment decoder/driver:’ iB0:
7450 - ‘Expandable dual 2-wide 2<input
R AND-OR-invert gate. veeceeesss ;20
..} 74517 _"Expandable -dual 2-wide 2-input PR
B S AND-OR~invert datei.cisvesssses 20
7472 [ :J-K master-slave flip-flop.i.i.. .30
7473 :Dual .J~K master-slave flip-flop. -i40°
7474 - Dual D-type edge-triggered .. .- S
e E1AP=FlOP.ni veesie anssieviniies 1407
7475 . -:Quadruple bistable ‘latch..iveiee 1675
7476 pual J<K master-glave f£lip-flop- @

with preset and: clear....v.ies’
Dual J<K master-slave flip-flop.
+4=-Bit binary -full adder {look.

ahead Carry).icivivesdiivs e .
. 64-Bit read-write memory (RAM) ... 3 00

74178
7483

»90

Divide-by-12 counter {divide by . .
+'2 and divide by 6)....iviiciadt 60"
J4-Bit right-shift left-shift Lo
eadee w18

register.. .iivaiidassens

i

Synchrénous” 4-bit binary up/down ..

Contacts
e (650

§o11

-] Assembled ‘and Tested

{12-digit calculator.

. counter with preset inputs.... 1.00
*With open collector output
LINEARS
NE540 © 70-Watt power driver amp........$1.00
NE555 - Precision timer..isvsseseissesei.1:00

] NES60 ' Phase 10Ck 100p DIP...eveseenses. 2500

.| NE561 . Phase :1ock 160p DIP...ssseiesens .2.00
NES565 ...Phase lock :loop TO-5.

s+ NE566 Function generator TO
NES67 - ~Tone decoder. sisvsvesesswrs

] NES558 -Dual 741 op amp MINI DIP..ivsawe
710 - .Voltage comparator DIP.......... .60
711 ‘Dual ‘comparator DIP.euiconsnione 525
723 ' Precision-.voltage regulator DIP. ‘1.00

-4 741 Op amp TO-S/MINI DIP.cueonssaoae .55

J.747 . Dual 741 op amp DIP....ivsasssas 1.00
748 - "Op-@mp TO=S..ieseivensossvevessis 100
CA3018 2 Isolated transistors and a Dar-

] § lington-connected transistor pair-.75
CA30457 5 NPN transistor arrayY.sisseess¢. 475
CA3026 Dual‘differential ampP.sceeeecvess . ¢75
LM100 . -Positive DC regulator TO=5.:..ws 450
LM105 . Voltage reégulatOr.....sssevivsse 1500
LM302 . Qp amp voltage follower TO-5.... 1.25
IM311 Comparator DIP..wviu-veesessesesss 1,00
IM370 AGC amplifiér.i...iive-e» Jrene 1400
IM703 < "RF-IF amp epoxy TO-5.ueicsisiasis 425
IM1595 - 4~-Quadrant multiplier...i.eeeevie 1800

LSI CALCULATOR ON A'CHIP

. This 40-pin DIP device® contains a complete
-Adds, .subtracts, multi~
plies, and divides.  Outputs are multiplexed
7-segment MOS levels. - Input is:BCD-MOS
levels .  External clock is required. -Com-
plete data is provided with ¢hip :{includes
schematic for a. complete calculator). :

wr : Complete with data §7.00

COUNTER DISPLAY KIT—CD-2

This kit provides:a highly sophisticated
display séction'module f or clocks, counter
or other numerical display needs.

The RCA DR-2010 Numitron display tube
supplied with th is kit i's an incandescent
seven-segment displdy tube.: The .6" high
number ‘¢ an be read at.a distance of thirty
‘feet. "RCA spechb, providea minimum life
for this tube'of. 100, 0 00 hours {about 11' .
yeats of normal use).’ : ;

A 7490 decade ¢ounter -IC: is used to give 3
typical ‘count rates of up to.thirty Miz. A

7475 is 1ised to st o're& the BCD information ]~

during - thescounting -peériod to ensure .a non- :
blinking display. . Stored BCD data from the
7475 i s decoded using .a 7447 seven-segment
decoderidriver. :'The 7447 accomplishes
blanking .of leadingiedge zeroes, and has g
jamp- test-input which causes all seven seg-
ments ‘¢f the display tube to light. O
.= Kit includes a two-sided {with plated -
through hole 8) fibreglass pfinted circuit "

| board,. three IC's; DR-2010 (with decimal

point) ;d3isplay- tube, and enough Molex socket ;
pins | £or the IC'sy ./

Circuit board is 8" wide and e 3/9" 1ohg.
A single 5-volt power socurce powers both the
IC‘s and the - display tube. R

cb- 37 Kit Campiete Only $10. 95 d
-$13.00

- Data only $1 00
SLA-1 OP.COA

Pin compatible with MAN<1.

;
n
i

A

“Lafge ‘.334" ‘éharacter.

N,

MOuni:s- 6h ;4" ‘Genters.’

Left-hand /ddcinal point .

LG

$2.00 Each; 10 For $16 00

RCA DR2010 NUMITRON

" 'RCA DR2010 Numitron di'gital’
display tube. This incandes- ]
cent five-volt. s ev e n-segment
device provides .a ..6" ‘high nu-

-‘meral which can'be seenat a’
distance 6f£-30 feet. . The tube
“ha s a standard nine-pin base
{solderable) and a 1eft-hand
‘decimal -point. " Bach $4.00

o SPECIAL 4 for $17.50

156,

8093-6094 Tri-state quad buffer DIP.:...§1.00
8850-9601 One-shot multivibrator DIP.... 1,50
8811 : -Quad 2-input MOS interface

gate 15V open collector DIP... 30

Brand neii '20° turn precision trimmers..’ These

FOLLOWING VALUES IN sTocK; - - ;;gg’g'“eig;;:::

10 Ghim 1K 7501( dually packed
.20 Ohm 2K >-1ook in gsealéd enve-
50 Ohm +SK 200K lopes. -
100 Ohm 1O0K" . 250K .- PR

200 Ohm 20K . - 500K~ - Bach Oﬂly 89¢ -
500 Ohm % . 25K 1 Meg

Ten for $7.50
Please specify P or L (PCE oriwire 1eads).’
Order NOW, these won't 1ast' L

COUNTER DlSPLAY KIT—CD-3

This kit is similar'to the CD-2 ‘except ‘for

] the folliowing:

‘Does not inelude the 7475 quad 1atch
storage feature. E
"Boardis the same width but is 1%
shorter.
Five additidnal passive components are
cprovided, which permit the user to pro-
.‘gram the count to any number from two
%o ten.:. Two kits may be interconnected
to dount to any number 2 99, three kits
2999, etc.
Complete instructiqns are provided to
pre-set the modul\;s for your applica~ .

a.

“tiom, s

CD-3 Board Only §2.25°
IC's, 7490, 7447 $2.75
RCA ‘DR2010 “tube $5.00
Complete kit incltdes -all of the above |
plus 5. programing part:a, instructions, and
Molex pins for Ic '8, ¢ . Only 89, 25

LM309K 5-VOLT REGULATOR

% This T0-3 device is a ctomplete ¥eg~

ulator on a chip., .The 309 is vir- ]
tually blowodut proof. It is'de=
signed to shut itself off withover-

Babylon Electromcs Inc.

Post Office Box J /carmichael. canfornm ‘:95 608 u.s.A

load of current drain or over temp=
erature operation. Input voltage
{DC) - can range-from 10 to 30 volts, |
and the output will be five volts
(tolerance is wor se case TTL re-
quirqnent) at current of up to ono

“Each $150 -~ 5or §7.00 |
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you can have musnc
that sounds I|ke a mllllon.

i

. 'Why the blg prlce tag'?

The SX—1010 is the most-

" powerful two-channel receiver
~we've ever built. Designed to

deliver an earth-moving 100
watts RMS per channel, the

- "8X-1010 was created to surpass .

the demands of the most

-discriminating audiophile.

In doing this, we've elevated .
music listening to an experience

-that goes beyond all previous

norms. But, of course, the man-
who chooses thas unit is above /

average as well

, Why the' blg power'7 j

Ly

7o deliver really big sound.

. Not just in loudness—that only

hurts the ears. But, big in : ,

*Recommended retail price |

: realism of tonal quality. Big'in

purity of reproduction. And big
in faithfulness to the original .
‘performance. A skillful blend of
advanced électronic engineering
and a delicate sensitivity to the

all, isn't that what you really

-expect from a piece of Ploneer

audlo equipment.
At Pioneer, we uphold that

-trust with almost 40 years of
+exclusive commitment to audio

- excellence: And from our vast

“resources as one of the world's

largest audio companies, we-are
privileged to offer seven new

. .two-channel receivers. They're
“all great. It's just that some of
‘them are greater (and naturally

- more expensive). Which one
you chbose depends on how

$X-1010

~.demanding you want t6 be.

Stop by and see.your local -

déaler for a demonstration. You
don't have to be a millionaire to
listen to music like one: Buf

|t helps

- needs of the inner man. After -

PIONEER ELECTHONICS:

AUSTRALIA PTY. LTD.

2668 City Road, South

Melbourne, Victoria 3205

-'Phone: 69-6605

Sydney 93-0246, Brisbane
52-8213, Adelaide 267-1795,

Perth 76 7776

-

QDPIONEER

vah fidelity stereo. That's how per'ectlon sounds.

P
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L response of a 741 type

=it’s easy!

“The o‘perational a‘mp‘lifier — basic principles - |

Fig. 1. The baslc Symbol'ahd connections for an operational amplifier. B R

7

IN THE TWO preVious sections we

explored the role of basic amplifier

< -gircuits .and “investigated how 'adding
“extra passive components converts the: -
-+ basic active device into a practlcal B
b amplifier building block. ; :
~ " These days ‘the cheapest and ‘most -
stralghtforward method ‘of amplifying

-signals "is to’ use one ‘of the many,
readily  available integrated-circuit
“operational ~amplifiers (the -op-amp).

.- The :methods of using’ op-amps are
~universal éven though various types
may differ in details such as stablhty~

: and cost etc.

F/g 2. Transient

- op-amp to a step Input

.“change. The test is

o performed -using the
- circuit shown at left —

basically a voltage

follower circurit.

100

: We v{/i)ll see ‘,tkhyat, p‘r'ovided‘the'bas'lc

‘operational amplifier has ‘a'dc gain of
10000 .or -more, and draws very little

little consequence .

“The operation of" the complete
amplifier system (whéther it be based
on :transistors,

components are ‘connected around it.

. That is the basic op-amp unit can be-
made to perform literally hundreds of .
~adding -

different  ° functions - by
appropriate-external circuitry.:It isthis

‘ “ICs or even walves) is -
‘determined ‘primarily . by - the - way

 ELECTRONICS

~ PART 12

i

. extraordinarily low price of IC devices
that make op-amp technlques 50 -

[ attractive.

“{ransistor

- Before we move on to see how such
versatility -is -achieved, we must study.
used to describe the
jcharacterlstlcs and” performance of :

the . “terms

operataonal ampllflers

'LINEAR VERSUS DIGITAL

“We  have :already . described - how "a'" "

- distortion,
voltage

amplify,= ‘with = low"
continuously - varying:

sstage ~may “be _used 1o

LOr r

current ‘signals.” Circuits that perform .

this way —-they increase the level of

-‘complex. waveforms without changing

“input current, the internal desngn IS of .

extreme degree of versatility, plus the’

S
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circuits . is
DIGITAL (digital meaning ON/OFF or:
- step by step-operation). ‘Digital devices
and circuitry will be studied in rnore~
.detail later in this course.

~them in‘any other way — are said to be:

LINEAR systems." By .contrast, it'is

also . possible- to "use “the same basic:

active element so that it is either fully
‘on’ or - fully’ ‘off’,

below -.a —preset - {evel.
actually “moves through the linear

‘region so quickly -that it -is nolonger a*
linear device but a switch. There are -~
“many ‘kinds of switching circuits and .

the entire ‘range of such devices and
doosely . classified .

Integrated  circuits, thefefore

; dependlng on-
whether the input sngnal is -above or
The " device -

as™

are'
catalogued by the makers- as - either
linear or digital devices. The" op- amp .-

S
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Fig. 3. The open Joop (no feedbackl
frequency response of a 741 op-amp.
The constant roll off of 6 dB/octave is
built m to ensure stab/l/ty.

selectron form a: sub group of the ‘

-linear - range — -others being voltage
regulators, - “oscillators :'and special

purpose -units suchas timing circuits. -

It ‘is ‘worth knowing “that it .is" often
. possible ~'to-- make : a linear circuit
“perform a digital function but usually
. “the reverse does not hold. In principle
_at -least, 'the op-amp can be made to

fulfill just about -all signal processing

-black-box. requirements: but - ‘to
conserve space and power, and to keep
~costs down, it is usually better to use
special-purpose. - ~1Cs . for

- applications,” - Selécting  the  right

component - is largely . a -matteér - of =

comparing .. the - ‘cost - ‘'of  various
. alternatives for the particular job. it
. _may well be better ‘to use a modified

op-amp; or -even a discrete circuit, to -

fill -a:special -task - rather than await

delivery of an exactly right, but harder

to procure, spemal IC.

‘;COMMON LlNEAR TERMS .
~ These -terms tie in with the general
schematic for-an op-amp, given in Fig
+1.. The . amplifier
. ‘necessarily ' require’ - a _ zerofvolt
conngction, it amplifies the difference

‘between voltages -at  the two mput :

/ terminals.

‘ Large Srgnal Voltage Gain .
“This ‘is the ratio of the maximum
output ,\.\‘voltage\ .- swing {under
- appropriate loading conditions) to the
change in input required to drive the

7~ output from zero to this voltage. A

typical value’ of gain is 200 000 with

.change, therefore; needed to-provide

full 'output swing is a mere 50uV. This -

may seem alarmingly small —a copper
to solder terminal connection {forming
-a thermocouple) will ‘generate signals

' of the order of 6 to 10uV with small

temperature .-changes! - In - pra‘ctr'ce,
however, it is rare to use the full gain
capability. ‘Gains approaching infinity

-performance _
_entirely "dependant “on the input and
not on the

many -

itself .'does not

_an output swing of +10 V. The input -

" are necessary, however, so ‘that the .
amplifier s -~

of ‘the

feedback networks —
dewce ltself

Input Offset Voltage

~A’ differential voltage of only 50
‘microvolts. is necessary to-provide full -
_output

swing. However  due to
manufacturing tolerances the matching
of - the .input transistors may not be

exact and a small offset voltage may
be required at the input to balance the'

amplifier .under no-signal -conditions.

This voltage is normally less than
"6 mV, but .could be troublesomeina .°

low level dc amplifiers.- Therefore
provision is made -on most op amps for
connecting a potentiometer to rull out

~ this voltage, thus making the output

zero under no-srgnal condltrons

Input Blas Current
All -operational ampllflers (and also

“transistor ‘amplifiers) requirea-small

steady-state input . current caIIed ‘the
mput bias current

' Input Offset Current ) .
The difference betiveén the two buas

currents in a differential op amp .is
known-as the input-offset current, and
is specified at a particular temperature.

With . equal resistances in series with

- ‘current would be 50 na

Input Resrstance o

" general

the two input termina'lts fit is only this -
difference .in . bias’ currents - which
produces’ an ‘offset error.  When the

" input source impedances! are high the _
~effect of input-offset voltage is far less
< 'than that of bias and off-set currents.’

“ A typical - value ' of “linput -offset
rloamps {50 x -
109 amps), but may be much lower in

more expensive op-amps \

With one of. the t inputs
grounded, ‘the ‘input"resistance is that
seen looking .into the other input. ‘A
purpose o'p-arhp -exhibits
around 0.5 megohm inplt resistance.
Some better quality” amps:.go hugher
and the ideal, .as we' shall see later, i

“-an infinite input resistance.

Feedback, when applied, modrfles
this value considerably, may feduce it

" to zero (inverting amp) §uch that the

input . |mpedance is the value of the

. resistance ‘in series with. the input, or.
- may increase it .to. several megohms,

(non-inverting amplrfler)

- Output Voltage Swing

This tells ‘us  how far‘the output -

‘voltage can change in both positive

and negative directions. It will always
be a little less than the supply voltage.

“For a supply of %15V a typical swing

(W|thout dnstortlon ocwhng) would
SRR :




]
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I

t - [ F/g 5. Each op-amp shou/d have decoupl/ny capacltors ac-mss power supply lines to ensure

L REE “ that translents are not coup/ed from one amp//f/er to the other through the pawer ralls .

NG

. be £12 to *14V. Op-amps work
.- satisfactorily -over “a -wide rarge -of
supply voltages — voltages less than

: lnput Voltage Swing

“.most” modeérn ‘op-amps, such’ as’ the
LM301, 741, etc, the inputs can be

" betweeri- - them) ' without ‘damage.
However some older types such as the

maximum differential. voltage ‘of - 15
) vo‘lts. , ‘

“Input common mode s '
: rejectlon ratio -

v

range, .to the maximum :change ‘in
input offset voltage over this range. It
is quoted .in detibels being typically -
B80-90dB i.e. if the inputs-are moved

X
&
£
¥
i
¥
:

‘¢hange by 1 mv.

Output resistance
A typical value of output reswtance
measured into " the output termlnal

" is‘'made with a small'signal level and at

- drift problems. This -however
open’, - loop .:{no : feedback ) ~ output
<“impedance and is substantially reduiced
“when' feeédback - is . applied.. -The
maximum ‘load which -.¢an be

~102

the maximum specnfled may be used o

This wvalue must not be exceeded if ]
the amplifier is not to be damaged.-in .

taken to the supply rall together and-
“in some amplifiers may be taken 10" -
opposrte supply rails {that is, 30 volts

709 may only withstand a common -
mode * voltage of "8 volts.and a

« This is the ratlo of the mput voltage :

by .10V 'the offset voltage could'

with - the output near zero volts) is:. i
around 100 ohms. Th|s measurement .

approximately ~400'Hz “to ‘avoid .dc *
is the

connected to an operatlonal ampllfler""‘
is ‘not determined by the output
impedance but by the current that the

op-amp can supply: (typlcally 10 mA)

Output power e

The ' hormal - op-amp . “is
.designed for low power output only. If
- power -is required a power stage of
" discrete’ transistors {or special’ ‘power
"ICs) is'added after the op-amp

Supp’ly Voltage Reiection Ratio

This .relates -the change .in input

" offset voltage to the torresponding »

change in-supply voltage producing it.
It * expresses -how 'well  the ‘circuit

ignores ‘voltage supply variations’ due

to mains fluctuations etc.

Typical -values: lie - around 100qu

change per volt of supply change In

s

F/g 64, General cireuit
tonfiguration foran lrlvert/ng
amplifier.

. Fig. 6b..General leCUlt con-
figuration for a non-in vertmg
amp//f/er o

r

usually

“Power consumption

 response

crmcal dc ampllflers the power supply,
. therefore, must be stabilised (that is,

the voltage must not change “with
respect to zero). For example, if the

deslgn can tolerate only 10uV change -

in input offset voltage the supply’ mu.st

be stable ‘to within ‘lOO mV ‘of °
 magnitude.

However - for general

is not requnred

i

Even . when - an _
providing ‘an .output, that is when the

output ‘voltage is at zero, the circuit -
still ‘consumes power.  This valueis
zero . output -,
“conditions (the greatest: mternal power‘ :
{oss' across them) and is in the reglont :

usually -+ quoted - for

of 100 mW

Peak output current . s
The output ‘current must not exceed

* “the ‘stated value or rnternal permanent"
v damage -which" -may " occur;

designs, - ‘however, “now

Dynamic response of
operational amplifiers -
A dc’amplifier, by deflmtlon'

“apparently ‘has no ‘need to handle fast’
it ‘is quite ..
normal for it to need a good frequency "
tens of -

changing ‘signals. .In" fact,

. extending - - to
megahertz, Examples of this are the

~wide ‘band “.ac’ amplifier havinga
. response down to dc¢ and a dc -
faithfully "
. reproduce a sudden voitage chaige in a
In sich " cases: the
" .system designer needs to know ‘more

amplifier - which’ will -

control - system:
than just the dc large-signal gain of the
op-amp — ‘he needs to know the galn
at all frequenmes e

- The response of the op-amptoastep
“input voltage s called - its' transient

, 'applications :
. rejection of ‘supply voltage changes is
: ‘suff|0|ently good that close regulatlon

“op-amp " is not -

Many
, incorporate
" protectivé circuitry : that enables the
~output ‘to be short cnrcurted wuthout
’damage. 5 :




response, That 'is, this parameter
defines how the output of the op-amp
. will follow an input change with time
under closed-loop . {with . feedback)

conditions. The usual way that this is-

~ “quoted is by an amplitude/time graph

— as given in Fig. 2 — which shows’ -

how the - output ..changes when 2a
“perfect’ step-ise in input voltage is
-applied, ‘Note also. that: the ‘diagram
.indicates the.load resrstance value, the
capacitance of the load; the supply
-voltage -and the device temperature':
each of these will aIter the shape.

A second dynam|c characteristic is
the frequency response. Figure 3.
shows a typical response curve (note
that’ ‘such ‘curves vary greatly with
different. amplifiers) for an -op-amp -

~ " without feedback {(called open-loop -
In. general such curves -

-.operation), -
always have the same basic shape; flat
to- begin with and then falling off at
the .same - rate’ of 6 dB per octave

i (20 dB decade). There isa good reason

for 'such a characteristic — it ensures -
stability in closed-loop working: .

If -the slope were,,mcr’eased the_

-amplifier could - introduce :excessive -
phase - sh|ft Thus the feedback’ could
become . positive rather than negative
and the amplifier may oscillate. Some
op-amps-have facrlltles for the circuit
designer - - to- provide . - external
compensation to the IC. This usually
consists of 'an RC network or a single
"capacitor, the values being selected to

suit  the application. Figure 4 show‘

~how 'these wvalues alter the frequency -
" ‘response -of the popular 709 type of
op-amp. ./

“A third rmportant dynamlc term is

Slewing Rate. A typrcal value is stated .

at.0.5 V/us, meaning that the output
can change no faster than half avolt in
each mrcrosecond The value is quoted
for a feedback connectlon of unity

~ -gain —at other valiies of gain the rate .
will be’ different. Thus althdugh the -

amplifier may well- ‘handle & small
srgnal at -a glven frequency a Iarge

. temperature
" variety - of .

.supply :voltage,"
~-versus temperature  and many more.

and the Current. inlgy =

‘By Ohm s Law el -

" signal at the same frequency may well

be distorted because of the slew-rate

limitation.
" The above terms are those commt nIy
more obvious
parameters are given — temperature .

encountered Other

operation, - and - lead
when soldering.  The
manufacturers -of “ICs - also glve a
‘curves ;for
parameters — voltage gam 'versus
power . dissipation

range: “of "

These -are all helpful from tirieto time

but, in general, the casual user will not -

need to explore them m oepth

THE MAGIC OF FEEDBACK

- "The basic op-amp will only accept ..
very small lnput signals because of its
“enormous - ‘gain. “At  first sight this.

- seems to bea peculiar way togo about
things ‘for surely the optimum-would
“be to deS|gn the internal circuitry. to

give the"gain needed and no more. We
will soon see that there is‘a better, and
more versatile ‘way of obtaining any

: requnred gain .(by adding a simple
For this

network to ‘the amoplifier).

concept. :to” work | correctly, “the

amplifier must have a very ‘high gdin. ..
~The 'two ‘basic’ amplifier circuits are .

lllustrated in Fig 6. The circuit of Fig
6a is an-inverting amplifier and that of
Fig 6b'a non-inverting ampllfler

.+ For the purposes of our drscus5|on’
“we must assume that the amplifier has

an infinite input resistance and infinite
gain. The input signal -{in Fig ‘6a) is
applied via R1-and .the output -is fed
back to the input via R2.

. ‘Thus, s the ideal ampllfrer draws no -

current the current in R1 rs

I 31
R1 R1

€0 -
‘R2

‘A theorem not yet covered {called
Kirchoff's Laws) states that the sum -
-.of the currents at any point in-a circuit
“must be zZero. There’fore lr2 =IR1

.t

|"
;e_O/
RO R
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. various -

" disregarded. . . e
For the non-inverting ‘configuration" -
' 1t may be shown that the gain‘is - .

““input and ground,

N f/gurat/on the stage”
gain is determined

bV the ratio of Rf -
to| Rm — not by
the device gam i
Now the gain A= '-z—? I
L R2"
A = L&
TR

How convenlentl ThL gain of the -

ratio of .R2 to. R1..|In a practical
amplifier ‘there is: some
the input impedance is not zero and
the gain is -not infinite] But providing.
the "amplifier open-lodp “gain is in
excess of (10 000 the |error may be

amplifier may be'set bj adjusting the

R2~ .. .
: A—1+»- SR
a ) R ‘

Hence it may be seen that any
reasonable ‘gain may be programmed
by simply selecting two resistors, :and .
that . drastic . changes . in. device
open-loop gain will have little effect

“.on the closed-loop gam jo.

The open-loop gain sh uld be at Ieast
10 dB higher than the closed-loop gain
at all working' frequenicies to maintain -
frequency response of| the ‘amplifier
within- 3dB. (See graph of open- Ioop

" gain versus frequency )| :
‘The effects of using feedback are as S

follows:— ‘

'lnvertmg Ampllfler g

Output lmpedance is Jeduced by the
loop gain. That is, if the amplifier. has '
a gain of 10 and the output resistance _

“'{s 150 ohms; the closeH loop output .

impedance falls to 15 ohms:.

As the amplifier always tries to’ keep
its' input terminal at' Zero the: mput
impedance is equal to the value of R1.

Distortion is reduced 6y feedback by
1/A..

Common miode re;ectlon is |mproved

kand the stabmty is |mproved

“Non lnvertmg Ampllfler

Output lmpedance is ljeduced by’ the

loop gain. .. -
Input impedance is mL:reased by the

loop gain, (butis limitéd by common
mode - -impedance - and " resistances -
connected . between - ’ non-inverting

",»F/g 7 ln th/s con- ¥

error ‘because .

e
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easy’ -

Fig. 8. If extra input resistors are added the amplifier sums the PR
input Voltages and ampllf/es them by the respectlve resistor © i

B

iR ratios.

Distortion is again reduced by I/A.
Common ‘mode rejection is not good

““with this ‘configuration, -the amplifier
is less stable than the inverting mode
and ‘the’ gain can never be ]ess than

ounity,

'INVERTING ADDER

~The fact that currents are effectrve!y‘ ’
, cinput
“terminal’ may be exploited as shown in' -

summed “the « inverting

Fig. 70 Th/s asudio mixer ac(:epts four input s;gnals and comb/nes them Var/able gam js oo
pro wded by RV5. The c:rcu:t is bas/cally a summmg op-amp B

INPUT1 , :
g <Q

. resistor for -each .sighal.

a

Fig. 6a. Thev,‘input' signal voltages are .

summed : by ' using -a :separate - input
The input
signals ' are -effectively isolated -from
each other as the summing pomt acts

l I|ke a yirtual earth

Thus the outputWIII be i

R2

. IN5459 |

Rg 10k

INPUT 2

€2 R10 10k -
ETIPY )

AW \
4.7uf 25v-

¢3 CRIviok

OQUTPUT

"{}[—NVV‘

47428 .

INPUT 4

c4.

4.74f 25¢

R12 10k

T

__L B

: ~N02362 =
— L

-.104

s ,,;j, : Nozssz}
REES T

10k

< Fig. 8. To make an op-art)p mtegrator we s/mply replace the .
 feedback resistor with a capacitor, The ga/n of the stageis -
then determ/ned by R and c.

That isthe output is the sum of the :
' mput voltages each being amplified by -

the ratio of ‘the feedback resistor to

.the “individual “input resistor.  This
simple circuit finds great use in audlo
‘mixers etc .
USINGOP-AMPS
TODO ARITHMETIC ’ ‘
~The . simple summlng “circuit -
*descrlbed ‘may . be! used - to' . .do

arithmetic.. .For .example assume’ we-
needed - to- - continuously - solve. the
- problem X .= A+2B. We could simply
. apply a voltage proportional to A
throligh an input resistor of 10 k to'an -

‘amiplifier having a feedback resistor of
“The .- second .

These voltages are summed to provide

~our required function of ‘X', This is
- the ""basis . .of analogtie - computers.
Analogue computers consist: mainly of .
"ra-, group of :.operational

configured

“ mathematical expression:

< Other - mathematical - «
,also easily  achieved. Subtractmn is. o

-'done “by “putting the input’ to be

subtracted” through,
inverter before summlng

INTEGRATION WITH AN OP-AMP
- In"many electronic instrumentation
<~ circults’ there ‘is ‘need ‘to 'intégrate a
i osignal
-+ example there may’bea call for a time -
7 delay-having a precise timing -interval.

+ 2 The integrator circuit uses a féedback

with respect * -to- ‘time. For

impedance that is a capacitor — not a
“resistor. {The theory ‘still ‘holds when’

the impedances are of any type = R, L.
“or “C - or even mixtures;

rathematical - manipulation
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-input " -.voltage -

v proportional to B is applied through a-’
- resistor -of 5k. Thus the amplifier has=
' unity gain to Aand multiplies B by 2,

amplifiers -
to .-solve' a partlculara

functions’ are

- unity - gain-

it is the" .
Cthat
- ‘becomes dlfﬁcult) 1t ‘can"be shown ™

-that ‘the circuit given in Fig 9 has the
< ’following output to’ mput relatlonshlp

-




Vout = h—c‘fvin‘ dt

" {f integration symbol) *

The formula tells us that the output
voltage is the true undistorted integral
of the input signal with respect to time

~and that the value of R, and C dec:de

7 the gain of the stage.’

. repetitive signal

The integrating op-amp circuit ‘flndsv "

use as a ramp generator, as a basis of

invaluable ~ in solving: mathematical
equations in thé analogue computer
Although only one input resistanice is

" used here it is quite feasible to use a

number of input branches to comblne
summing with integration. :

-The above circuits, based on op-amps
with feedback, provide just a few of

‘the many -arithmetical operatlons that

can be obtained.
Combinations of different op-amp
¢ircuits can perform multiplication,
division, -squaring -and square  root
functions, and solve simultaneous and
differential - equations. In

electronic .~ practice such op-amp

" circuits are used to provide accurate

signal processing at low cost. Indeed,

.in _many instances it is prefefable to

use analogue computational circuits in
preference to digital miethods — each
case ‘must be decided upon its merits
in terms of cost, size, speed and
versatility.

With these prmcuples in mlnd it is

INTEGRATED circuits (whether
linear or digital) are produced .in a

* variety -of packages' {illustrated --in

g,

i

Fig.12). The methods of mounting are
different - for each form and the

beginner - would be . wise to restrict -

himself to dual-in-line, TO5 or TO99
versions. Care'should also be taken not
to overheat the devuces when
soldering.

Mounting - sockets are avallable for
around 40 cents each and these are
invaluable . for - the experlmenter —
allowing an IC to be used many times
without damage. However even at 40
cents :the sockets -are ‘dear when
compared to- current -1C . prices of
around one dollar. So a socket may
not always be a justifiable expense.

-An alternative is to mount the'iC on

~a small piece ‘of matrix board and wire
_.inleads -for input, output and power
-~ connections.

This * provides - robust
connections by which the amplifier
may be wired into -experimental
circuits again  and again “without
damage

AMULTI- PURPOSE AMPLIFIER

An operational amplifier js an ideal

R

generation and .is’

normal ~

relatively easy to untangle what is
‘happening in a seemingly complicated
circuit like that given in Fig. 10.

This is a four-input mixer (ETI
project  401).

transistors then  ac’
capacitors and 10 k resistors to -the
inverting input of the'op-amp which is
connected as an adder. The second
input is earthed via a resistor of similar
value to the input resistors as this aids
stability.- . The ~ 100 k feedback
potentiometer, RV5, provides variable
gain — volume control, therefore, by
adjusting the Rf value to change the

. combined gain. A 220 pF capacitor is

needed to adjust the performance of
the op-amp as dictated by the maker —
it -is not part of the summing circuit
proper... ‘

-Figure 11, illustrates one way of using
an op-amp integrator. The gain of the’

stage'is 1/RC = 1/10k 100uF = 1. Note"

again that the positive input is earthed
via a .10 k resistor. When an input is

applied the output rises linearly with
time and could keep ‘going until the .

maximum available voltage is reached.
Before this occurs the switch is closed,
discharging - the - "100uF ~via the
100 ohm resistor. The result is a ramp
signal that restarts its climb when the
switch is ‘operated and released. The
switch may of course be an electronic
one and such circuits are used to’

ELECTRONICS— in practice

An this case the four-
inputs are amplified by  field-effect -
coupled by

- obtain sawtooth waveforms which are

- -an'inexpensive choice.

1000

o SWITCHOPERATED

s

. Fig. 11. The integrator may be used to

generate sawtooth waveforms

N

-useful . -for a _wide

applications.

variety of

THE LIBRARY :

“If you ‘have not already obtalned a
~good set of application notes on.the
many uses of op-amps now is the time
to act for they will prove invaluable
when building your own systems. -

It ‘matters . little whose notes are
obtained. The basic op-amp circuits

- have remained reasonably stable for

several ‘years now. Perhaps the only
point to consider is to ensure that the
op-amp specified is both available and

i

Fig.12. Typlca/ integrated circuit packages. {a) 24 pin dual-in-tine. (b) 14 pin dual-in-line.
(c] TOS metal can. (d) TO105 plastic. (e) 8-pin dual-in-line.. (f) case 643A {used for fow
price consumer devices) (g) TO86 flat pack. .
. - . 7 3

-amplifier for expetimental use. It
‘enables a wide range -of gains {or

.attenuation in the inverting.mode) to
be obtained and is hence very useful in
the experlmenter s workshop.

At s sm'prlsmg how" often a !|ttle
extra gain or attenuation is needed
when ' experimenting . with electronic

- ¢ireuitry. Often the need is temporary,

in' order ‘to . establish what -gain “is

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1974 ,

required in a Tparticular circuit. Once '
this has been -established the unit is
replaced with the simplest stage that

will 'do the job — eg. a single
transistor.

This project provides such a general
purpose amplifier having a' gain

- adjustable from 0.1 to 100, and with a

choice of inverting or non- inverting
operation.

105
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The circuit given in' Fig 13 is based
on _a Fairchild application note and
.uses the currently cheapest op amp,
-the 709 series. As power drain’is low
two dry cells ‘may be ‘used thus
avoiding the expense of a mains power
supply.

To obtain non- |nvert|ng or |nvert|ng
operation, “a ‘ changeover switch - has
been: included to " ground . the

" appropriate input to the op amp.
Components C1, R4 and C2 have been
" chosen - to . obtain’ the maxlmum !

; bandwidth of 0.5 MHz.

" The output impedance of‘the unit is’
less than an ohm but the peak output

current should not exceed 20mA. The

power - dissipation’ of the amplifier '

must not exceed 2560 mW so even
20mA may be too much under some
circumstances.

The input |mpedance in'the mvertmg‘
mode is the value of R1. Hence if a -
_higher input impedance- is required

" then:R1 ‘should be increased.: Note

that R2, ‘R3 and RV1 .must also be

increased proportionately to malntam

the gain ratios.
Do not use values |n excess of 10
" megohm as stray capacity and leakage

“and accuracy

: CDNSTRUCTIDNF 3 ‘
The form of constructuon is largely a
“matter of mduvudual preference. ‘We -

suggest that a small diecast box be

"-used. By mountung the switches and

‘potentiometers through the bottom of

the box {rather than onto the lid) the

‘lid may be removed for access. :
The gain control should be marked

resistances -will' then affect stablhty

| by experimentally 'verifying gains at

INPUT

various “positions of ‘the ‘control. ‘A
multimeter may be used to:compare
input and output, to'determine gain,
"but use a low frequency (e.g. 400 Hz)
from a‘low impedance source, so that

* thé accuracy of thé multimeter itself -

‘does not affect results

' rusmc THE AMPLIFIER

Basically the 'unit is a smgle-mput‘,'

variable-gain _dc -amplifier. We have

“seen in the theory section however
that it can be used for other purposes. -
- To use the unit for amplifying ac, -

use a capacitor in seriés with the input

~ to isolate any dc component .of the "~
previous circuit.” Make sure that the .

reactance of the capacitor is 1ess than

the value of R1 -at the -lowest
frequency of interest.
7" INVERTING "R1

CSWU/A 10k

:replacing: “R2 “and “RV1

signals, - simply : add
10k - resistors from each

To = mix
additional

- input to the summing point (pin 2).

An integrator may be constructed by'

wuth a
capacitor.

Thus, ‘as ‘well as beinga useful tool

the amplufuer may be used to increase

your, understandlng of op amp -

= technlques

'A - major feature - arti¢le on.
operational _amplifiers will be
published in ETI next month. .
There will also be a special
reader’s offer — two LM380
op-amp IC’s for less than the -
normal cost of one| ‘

o ov

#15v

SW2/A

T VARE SRR 1V

e M (LINEAR)
RV1 ‘
" R§
AMA—o

Fig: 13. Schematic of a general purpose
‘op-amp circuit for experimenters. -
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So we thought you ought to khow
The new S.A.E. Mark III CM
e .willnot oscillate
under any Ioad c-ndltmns
hegahdless of phase ahgle i

that s what |t won'tdo. -
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o T " e FuII 5 -year parts and Iabour warranty
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» Six Digit sn.m Biue Fivorescent D-xpl-y
. Flomng Decimal Point
» Twelve Digit Answes in Multipfication
© Add, Subtract. Multiply and Divide
@« Chain Calculations without re-entry (2.5/8" x 5" x 7/8")
#AC Adaptor, Carey Cask, Comprehansive @ £ weight of just five ~
Instructions. - ounces..
' » iniexpensive, 9-volt
battery power.
»° Qptional AC adapter.

fioud

e ,Ns’.sooj |

» Add, Subtract, Multipty & Divide
» Bright, eary-to-read, 6-digit display.
@ Shirt-pokket size

THE NS 900

» EightDigit augm Blu# Flucieicsnt | D-q;hy

+ . w Floating Decimal Point
- & Automatic Constant - @ Ddigit eapacity gives you u'tu‘-!m'
7o Clear Lavt Entry Key : room up 10 $0.999,999.99 .
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. % AC Mmu Cmv Case - Bright, easy-to-read display with
* . unique “Battery Saver”” shut-off
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I . powsr.
| = » :Optional AC adapter.*
Tha NS 800. The right
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'
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.# Fixed of Floating Decimal Point . . Lt
® Automatic Storage Memory C .
'® Automatic Constant ke N : -
® Squaring ind Raising Powers | .
*” Automatic % Catculators : " ’
e THE NOVUS 820
‘ * -
* i . :
. - » Add, subtract, muitiply & divide
: . . ® Bright, sasy-to-read, 8 digit display
L with unique “Battery-saver™
#hut-oft and rastors key
®» Automatic constants
® Fullfloating decimal system
® Longlasting, inexpensive,
$ voit battery power
17 SCIENTIFIC FQNCTIOIg o Dtions AC adanter
# Basic Oparations: Addition, Subtraction,
- ! muitiplication, diéision. .
o Logarithms & Antilogerithing:  Togspx, oX, x¥
@ Vrignomatric Functions: Tenx,copx,fan g,
. . e dnx, arc bos x, -,
. T e tan x, radians or degress.
i } o | @ Specist Functions: Auto. Saquure root }
. ' s, c . .* .7 tegitter axéhange, change sign

“Indspendsiit memory register
Airtomstic constant far

& caleulation modes (8 digitn)
£ntry: - - Bdigins N
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o Memory:
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THE NOVUS 823T

. 108"

Flosting decimal point
automatic displacament to
the right(Uiderfiow System)’
9 digits LE.D.

1 -MOS-LSI-CHIP

4 dispossble batteries 15v.
Micro size AAA 912 and
rechargasble NI-CAD Battery
‘unit with AC MAINS nmﬁ
chabper included

120mm ¥ 73mm x 19mim.
{Length x Width x Depth) -~

1!0"”'»: (hnmm inel)

$Ilﬁ 0

® ‘Add, subtract, muttiply & divide

® Sjorage memory

@ Porcant Kay g

® Automstic constants

& Full-floating decimal system

'» Bright, sasy-to-read, B digit

. _display with “Battery Saver”
shut-off and rastors key.

" The 8237, with tong-
tusting, disposable
hn«vm

~$32. 5

155 SALES TAX lf lPPLICABLE = QUANTITY DISCOUNTS ON APPLICATION .

MELBOURNE s WHOLESALE HOUSE

GROUP

5628 ncer St., West Melbourne V|c 3003,
Phong '329 7888. Orders 328 2224 Telex 32980

" _City Depot: 157 Elizabeth Street
Melboutne. Vic., 3000. Phone "67 2699

Southem Depot: 1103 Dandenong Road
East Malvern Vlc 3145 Phone 211 8122

OPEN

- Weekdays
8 am. - 515 p.m.

. ‘Saturday -
8 am..\- 11 30:.m
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The AR phrlosophy

IF YOU UNDERSTAND THE EXCELLENCE

OF i\ SPEAKERS
YOU DESERVE TO HAVE ONE

"the deS|gn of
_capable of reproducing
the greatest possible

equipment -
~music - with

accuracy; so that the work of the com-
performer‘s and recording: en--
gineers is presented to the listener.
~with the highest degree .of precnsron

poser,

possible.”

" xcost,”

o

'Inc range from the modestly prrced to
“highly - complex engineering - achieve- '
“ments. And -the -same care and ex-~

pertise-is carried throughout the range:

~when AR develops equipment of lower
it embodies only ‘such com-:

promises as will. have least effect on
‘the accuracy with whrch the music is "
reproduced

= Speakers created by Acoustrc Research:

“view" said of it

" AR3A

“Long-considered the reference

standard ‘loudspeaker the AR
BA uses a 12°° woofer and two

and high Tange.
**The best

speaker frequency response we -

/have ever measured using our -
. virtually

) erfect drspersnon at alt fre- -
. guencies:” a0
Hrghly detarled data avan!able oo

present test setup .

" hemispherical domes for mid LA
*Stereo - -Re-. .

AR 2AX

"{'he -performanée standard .in
- »the design of the AR 2AX was -« ;¢
" . the -same-as ‘that for the 3A:
‘natural ‘reproduction - of music

without -exaggeration -or ~arti- -

3A has been limited only by the

. -stateof the art -and our own
-..engineering skill,
' pnce was also a consideration.

*American Record Guide" said

1970 brings us a better than'
ever 2AX and | am nuts about, N
B L

for the 2AX "

ficiality :of “sound. But where-
‘quality .in the case of the AR

@ premium.

: AR 7
Thrs ‘speaker is very small (248
%x ‘400 x-150 mm) . and there-
fore particularly ‘suitable for 4
channel use where space is at
It uses'a -tweeter
essentially the 'same -as “that .
used ‘in- the renowned AR 6. .-
The smooth and well dispersed
energy output.of this speaker
is -well "balanced by 3 .newly
designed woofer which offersa- .
standard of low distortion bass

" exceeding that of ‘speakers of

much greater size and cost.

. AR-LST

The ' “Laboratory Standard
Transducer’” was: designed-for -

-professional " applications . {t
offers the recording engineer &

. quantitive " standard  for - the
“monitoring - of ‘recording ‘and .
mix down operations. It is also

. -used in scientific applications .
- where the accuracy and repeat-

- ability of ‘acoustical measure-

o mentis-a prime requirement. It

.-is also available for individuals .
.who _want ' such -a  precision -

.. -instrument in their homes. .
Highly detailed .data available.

pine.

AR6

“oln the tnree years or so that the

AR 6 has been available it has
already - becorne “the -speaker
that all others are compared to
in 'its price range. It employs

*_the very best technology in its™ .
-cone woofer-and tweeter that
~the state of the art permits and

stands 'companson -with' ‘the

< most expensive’ AR ‘systems.

Also - available in unfinished

AR5

The AR 5-is only drfferent to e

the AR 3A inasmuch as’it uses
a 10" -woofer and a slightly

speaker ‘system, like that for a

microphone or.amplifier, is the

‘ diffefent crossover. As always
. the standard of accuracy is the
‘comparison to live music. At
AR the best repose curve fora

one that most Closely matches -
the input..The specifications of

the AR 5 are obtained, as in all

~' rodels, from production unifs; - E
9 not prototypes y

Gy

AUSTRALIAN DISTRIBUTORS

SPECIAL OFFER:

AR Demonstration Récord
"The Sound of Musrcal

" Anstruments®
Only:$5.95. Write o
W."C.:Weddeispoon Pty Ltd -
P O Box 21 Greenacre 2190

AR4XA

) rAknew addition to the AR range

and bringing you a8 ‘third AR .

- loudspeaker under $300 a pair
““is'the AR 4XA: A successor to
the AR 4X.the AR 4XA uses the -

same woofer and c¢abinet as-its

“predecessor but utilises the AR -
7B tweeter “and.
‘crossover.
AR 7, AR 4XA ‘or ‘AR 6 will
“show even ~the .most - critical
/listener that the differences are

a modlfred
An audition -of the

subtle yet obvrous

St

W.  C. WEDDERSPOON PTY LTD

3 Ford Street, Greenacre. 2190

~ Telephone: 642 3993 6422505
‘ Showroom demonstration by appointment

R Y II B
i '
! ) 1

AR GUARANTEE:

- The workmanship and performance
- in normal use of AR products’ are
" -guaranteed from the .dale of pur-
2 thase:’5 years for speaker systems, * ;
.3 years-for turntables, 2 years for .0
elecironics. o

WE2915R"



RF PROBE FOR| WP MULTIMETER|

oo

:’f

kd

A hew i probe adds 100 kHz to 500 MHz

" d¢ measureinent rangé to Hewlett-Packard’s|
- Model 970A Digital Multimeter. Accuracy|
within this frequency range is claimed to-be|

greater than 1 dB. Voltages from 0.25 to 30

volts full scale are measured with’ this new

model 97003A RF ‘Adapter._ Maximum ac

mput is 30 yolts tins plus 200 voltsdel : =~ |
3% dlglt

The  basie, i pocket-sized

multimeter measures ac and’dc volts and|®
- ohms. " Its -.ac "voltage range is from*-100]
microvolts ‘to 500 volts, 45 -Hz to-3.5 kKHz.|"
" Inpit - resistance” on -the ‘ac zange ;is 101
megohms: The Model 97003A ‘extends the

'usefulness ‘of ‘the. multimeter ,mto the If :

.

vb—,reéon Input | resistance of the adapter is
greatér than 25 000 ohms, shunted by less -
tthan4p1cofatads. ST o

The Model 97003A i§.a peak detector
wcalibrated- to' read . the rms vahie -of a'sine -
wave ‘input..It converts the'ac mput into’a -
“dc voltage. Thus ‘the 970A must . set. to
-dc -volts when the if adapter is’ used No -
~other :adjustments ‘are necessary ;Since” the "
Model 9700A" ls fully autorangmg w1th
v’autopolanty :

“"Further detaxls Hewlett—Packa:d Austraha ,f
Pty Ltd 31-41 Joseph St, Blackbum V1c.'
3130, . S e T i

™ 'sn’o’nlsiT’AL-LoG m‘msu héni-"o' RMANCE PACKAGE

" ‘Conceived ~with the digital integrated
circuit ‘designer” and ‘user inmind, ‘the
- ‘Tektronix TM ‘500 Digital-Logic - High

“110

- Performance Package is- composed of three -
.-:specially ~selected test and medsurement -
: modules and a power supply which plugs

Y fato new, J‘nglf-current p
- The - measurément . modules ~are - a “pulse.

/ 7904, : or

mamframe

generatof, - digital voltmeter and a digital

_counter. The power supply:is a new module

with output lvoltagea and currents. tallored;

“to IC requlrements These plug-ms are part- .
of the Tektronix TM 500 series of modular "+

test ‘and méasurement mstruments This

expanding - lihe  of more :than- 30 ‘plug-in" :
“modules - and power mainframes can be - :
‘combined ‘in yarious configurations to meet

a wide'variety of specific needs.

~The -High Performance Package lncludes a v 5

PG 502 Pulse Generator, a DC 505 Digital
Counter/Tiimer, .2 DM - 501 : Digital
Multimgter and a PS 505 Power Supply, all

‘ina TM 504 power ‘mainframe, o
The’ PG 507" Pulse Generator features'

repetltxon rates -up -fo 250 MHz, narrow

pulse widths and . fast risetimes, as. well as

independent jtop and ‘bottom level control.

“}  Front:panel controls provide manual trigger, .. ¢
-1 squarewave . 6utput -complementary - pulse’
. ‘output for -high- duty factors, and selectable
back: termmatlon -in".the pulse output g

cucmtry

The DC 50% Umversal Counter/Tuner is a' :
" two-channel module with direct counting
_capability to 225 MHz, and interval and
- pulse width fesolution of 100 picoseconds.
_'Its seven operating modes are: fiequency
~counting, fréquency ratios, penod timing,

interval tlmmg, width - timing, - electronic
event counting, and manual event counting.
Single-shot ‘pulse width measurements down

'10 10 ns and ‘tnggermg on signals as short as

5 ns are possible An A during B  mode

opens new verification and troubleshootmg :

possibilities in high speed logic circuits.”
’The ‘DM 500 ‘Digital:Multimetsr module

provides ‘all | of -the "standard “multimeter -

functions; aﬁong with " a dlrect-readmg
temperature probe. - The *“standard

“‘medsurement  tapabilitiés’include’dc-and ac
] voltage*and t:urtent and'-dBm ‘and "dBV.

With: the - tmperature-measunng ‘feature -

- (which “is switch selectable to centigrade or

fahrenheit) the user can locate hot spots in |
densely  packed - circuitry; verify operating

~temperatures‘of logic IC’s, test reldy dtivers,

and ‘'monitor: outputs for the effects of

. temperature variation.

“The PS 505 Power Supply moduleisa3.0

“10'5.5 Vdc adjustable floating supply, and in

the power mainframe it can supply up ‘to 4

- A.-Since either side of this floa’tmg supply
“can ‘be ‘referenced to ground, it is ideal for
-use with both TTL and ECL circuits.

“The TM 504 ‘power mainframe is 2 new.

‘addxtlon to the TM 500 line. Itisa heavy -

duty ‘unit, with “alarge -ptimary - power -
supply and additional bracmg and strofiger -

' supports. The TM 504 is suitable for bench :*

use as “well ‘as  transport to-the field. "All -
regular TM 500 plug-ins will fit into any of
its ‘four ‘compartments, and its right hand’

. ¢ompartment has ‘special connections .for -

high current modules such ‘as’ the PS 505 at

“Power Supply plug-in.-

It is recommended that a Tektromx 485
“other. hlgh performance
oscl.lloscope be used in- conjunction’ with
this package in order to take full advantage
of 1ts capabﬂmes TR
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CwwieTME
_ SYNCHRONIZER -~

- Datametrics has introduced ‘a fiew ‘Modél®
- §P-465

‘WWVB - Time - Synchronizer.

- ~This unit provides an economical and direct
“-method - for disseminating _time: ‘and

~anywhere . within .“the - boundaries - of
‘continental | United - States  Time, "
synchromzatlon accuracy of 1 millisecond -
and ‘frequency synchromzatlon to 1 part

, frequency -information in" synchronization ‘-

‘with NBS Radio Station WWVB broadcasts

10” is claimed.

The ‘Model SPM65 is 4 valuable aid for
. enginéers requiring time correlation ‘of data |

gathered from different remote locations, as

“well as sewving as a primary standard for the | |
public - utilities ‘and :métrology standard |

laboratories” for tlme and - frequency

- ~calibration. -

.- Further detaﬂs J ohn Moms Pty Lumted -v
‘ ;PO ‘Box 80, Chatswood, NSW 2067.-

’SEMICDNDUCTOR CURVE

- TRACER

Recently releaSed by “the Schlumberger;
‘Heath - company - is- the -model IT 1121

semiconducter curve tracer.

" This unit is designed as an acoessory to -

“ ‘most conventional -oscilloscopes to enable

- display . -of -the -operating parameters -of -

semicondiuictors. ~The majority - of

... -semiconductors c¢an'-be ‘accommodated
including SCR’s, TRIACS ‘and FETS.

. calibration voltage is provided.

Opetating voltage is up to 200 V and for

‘lower voltages a 1 amp sweep is possible.-

To facilitate accurate operation an ‘inbuilt

Further ' details: Schlumberger

Instrumentation . Aiistralia (Pty) Ltd., 112
: ngh Street Kew.Vic. 3101,

i

by . -leading
throughout the country for ,

' ACCURACY — STABI LITY\

SR |

o STAR® ||

CRYSTALS

ESTABLISHED FOR THE PAST 3
"YEARS FOR ALL YOUR
' ‘REQUIREMENTS - . -

STILLONTOP -

Bright Star Crystals are preferred
Manufacturers -

.ACTIVITY = OUTPUT

Consult us - for Crystals for"‘an’y-.
Mobile Radio. All types available.

DISCOUNT FOR QUANTITY ORDERS

' AMATEUR AIRCRAFT and
ULTRASONIC also avallable

Our modern factorv equnpment allows

1 us to offer you PROMPT DELIVERY .

for all CRYSTAL requiréements.

. DEVOTED EXCLUSIVELY TO
'_ THE MANUFACTURE OF
" PIEZO ELECTRICV

S CRYSTALS‘

Contractors to Federal & State'

Government Departments

7All Types of Mountings”.

- REPRESENTATIVES —

" Australia and New Zealand

Messrs. Carrel & Carrel,
‘Box 2102, Auckiand.

; Rogers Electromcs
" P.O: Box 3,
Modbury North, 8. A
. ‘Phone: 264- 3296 :
7. Paris ‘Radio “Electronics,”
7A Burton Street,: -
Darlinghurst, N.SW.-
Phone: :31-3273

Fred"Hoe & Sons Pty Ltd
246 Evans Road, ' :

© . Salisbury North, anbane -
Phone: 474311,

W.J. Moncrieff Pty. Ltd.,"
+:176 Wittenoom Street,
East Perth, 6000.: /
Phone: .28-5722. : s
- Write for a free eomprehensive’
price list or guote for your -~
- requirements.

BRIG HT STAR CRYSTALS P/L

35, EILEEN'ROAD, CLAYTON, B

VICTORIA 546-5076

'ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1974

THI

Acrd

Battery o

Unspillable
' Completely
~Sealed
* Rechargable -

. ',Fumeless

) CAN flttedi m

ANY POSITION

‘Sonnenschem ‘batteries are - of the
-.“lead-acid . type, ideat - for ‘all ‘forms -
of ‘portable-electronic équipment re-
quiring 2, 6 or 12 v6lts at .9 to
7 AH capacity. Send for free com-

prehensive Technical -Manual.

[ Sonnenschem it

- dryfit PC .
BATTERIES

~Pty. Ltd.

! TELEX Melb. 31447, Sydney 21707
: VIC 493-499 Victoria St., West
Melbourne. Phones 3299633,
tN S.W.: Sydney Phone:.9092388.
W.A.: Perth Phorie: 49-4919.

“S.A.: Arthur H.. Hall." Phone .
©..424506.
Q D.: L.E. BOUGHEN & .CO.,

Auchenflower Phone: 70-8097. -

g e - — o "I
| Please post free Sonnenscheln literatur ‘1
,|NAME SRR St |
AobRess 1
: 1
CITY  iidussivsionss sitinabiasiveiic POSTCODE I
L
ETL.11/74

i1
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‘DUAL BEAM oscmoscopsl

‘A 400-MHz bandwidth; . dual
,Oscﬂloscope which 'is' optimall
analyzing sunultaneous, fast,

events -or fast events occuting ‘at very slow

E’r"_‘repetmon tates’ was introduced today:by
o Tektronix Austraha Pty. Limited.:

.. The 7844 is essentially two oscxlloscopes
" in- one, ‘where’, both ' indeperidently  and
’-asnnultaneously ‘use -thé same cathode ray
tube (CRT) display area.

A sécond version introduced ‘at th

- time, the R7844 is functionally"identical to!”|
.. the 7844 but is. mstalled in a tackmount X

cabinet:

Based Ton TEKTRONIX fle’x;ble !
- 7000—Ser1es, the 7844 arid R7844 have four|”
.compartments.for which the ‘user can ‘select |
‘. from-over thirty different plig-insto breate o
. the Combinatioh of performance range and{’

~package price to'siit his requirements:’
- /A1400 - "MHz**bandwid th . mainfram
: makmg it the fastest dual-béam ‘oscilloscop

on"the ‘market ‘— the 7844/R7844 can be|
wide’ ringe” of input|:

‘combined ~with
amplifiers 1o nge just the system bandwidth
‘needed.: . For - example,

“with a 7A24(

‘amphfler, ‘the ‘bandwidth is 300 MHZz at 75|’

imV/dlv sens:tmty. Or, with a 7AZIN direct |
dnwidth ds“1 GHz ‘at ||

HAS 400 M‘Hz
~ BANDWIDTH,PLUG-IN FLEXIBILITY ~

"posmons‘ ‘can’ be com ned with y
-combination-of the two hétizontal positions.-
“for . either -or'~both” ‘béims.

“The “'most ;
sxgmﬁcant apphcatlon Of vertical erossover

tor view: nonarecurrmg events i

sunultaneously at two dlfferent sWeep

. Bpeeds. . .
2If crossover not

oscilloscopes "can be ordered in’ an Option™ -

21 conﬁguratxon whlch retams all features
‘gxcept crossover. -

- Both osc1lloscdpe beams have full use of
‘the- elght centlmetre by teri centimetre CRT
-s¢reens “Full '’
“simultaneous use ‘of the: full screen by ‘both -
. beams for observing signal ¢dincidence.

_scan-overlap

Digital ‘characters displayed ‘on_the C‘RTJ

*Both - gratlcule ‘illumination- :
character readouts :can be pulsed by an‘

‘éxternal tngger; rat a rate dependent upon« :

CTRONICS TODAY )

Jsystem =

reqmred ‘the’? :

allows ‘

L ASXY LABURATDRY

RECORDER |

‘A new ‘multi-range flat bed XY recorderf

“to be introduced by Phlhps this year offers’ i :

high ser{sitlvlty, high wtiting speed and wide:
recording aréa, thus meeting -the specific -
needs” -of ‘reséarch” and. development:

‘laboratories. Designated the PM 8125, the ™
-new DIN A3 recorder features 14 calibrated. i
measuring ranges on both X and Y. axis,’ ::
'fstartmg at “a-very low 0,05 mV/cm, and .

going up to 1 V/cm. Variable span provides™

. over-lappmg onall Tanges.‘Most significant -

however is the very high writing speed of

500" mm/s,  which ..allows" for .accurate
. recording of  fast’ changmg s1gna1s mto the
. smallest details. i

The design of the PM 8125 is based on the .:f

“highly ‘successful PM 8120,-and A4 flatbed -
: proven ity
_outstanding features and high rehablhty in a*

X-Y .. tecorder - which:has .

W1de rarige of dpplications.. . " N
“The " PM #8125 aises g null -’ balance‘

potentiomettic measuring system with solid -7
“state- amplifier' ‘and-.a-‘new -MOS FET

~chopper, this - togethiér "with "a-dc Servo’
“tatho generator feedback prov;des _

the hlgh recordmg accuracy of .30.25%,and"

"4 claimed reproducibility of | £0.1%: The
- medsuring .system ~also . features” electronic
overload protection “anid ‘both: ‘gain and .-

damping -dre -factory-adjusted. The ‘inputs -

‘are ﬂoatmg and guarded while temperature .-
~drift " -is -below £ 0,2iV/10°C “over  an" -

‘operating temperature range of -5 to 40°C

The zero -position of the PM 8125 can be -
. 'contmuously adjusted over the full scale and ;-

can be convefiiently checked at the ptish of
a button. ‘Anadditional fixed offsét- of :

- --100% can also be push -biitton selected. ;
> Recordings can be ‘made 6n any klnds of )
‘paper up to DIN-A3 size} whlle the actual '~
-tecording " area is :250 . x'+380 ‘mm. An
. electrostatlc chart hold system is used and
“pin’’ point . hght guldes facﬂltate chart B,

allgnment

- The wtiting’ system accepts hard glass pens .
‘ot ".nylon’ fibre  tips -and -disposable ;ink -
~cartridges of -3 ‘cc. Penlift is electrical’and
-.remote pen—hft control . 1s prov1ded as.
‘ standard :

L An optlonal plug-on tlme base unit aIIOWS ol

,the recorder i to be used for Xt and’Y-t:

measurements : ;
“The PM 8125 measures 150 X 482 X 450
mm: (HxWxD) -and ‘weighs 15 kg Power -/

requirements aré 100,/117,:217 or 235V ‘
10%, 50 and 60 Hz and power consumptlon R

1s approx 25 VA.
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NEWO1HzTO13MHz
FUNCTION GENERATOR HAS

_ INTERNAL SWEEPAND

AM/FMMODULATION

With two independent function generators

-in ‘'one package, this new Hewlett-Packard -

Model 3312A Function Generator gives the
wuser the ability to generate a vast numbet of
different - waveforms, - All - of the more
commonly - used- - waveforms, plus “those
generated using -the modulator, make the
Model 3312A useful for sonar testing, pulse
doppler testing -and shock wave simulation
as well as the traditional applications such as
amplifier, 'zeceiver,  filter a.nd loglc circuit
testing.

The main generator covers 0.1 Hz to 13

MHz in - eight ranges, ‘and the modulator
generator delivers signals from -0.01 to 10
kHz. . Both . the - 'main -and -modulation
generators provide, sine, triangle, square,
pulse and positive and negative ramps, -

}

The main generator can, by pushbutton”

control, be triggered or modulated by the
" ‘modulation ' generator to ‘provide sweep,
AM, FM or tone bursts. The start/stop phase

“for trigger or burst can ‘be varied from the

front panel, and single or multiple cycles are

- selected by a rear panel switch.
Output of the main generator is 10 volts
peéak-to-peak - -into 50" ohms for .all
waveforms. A-four-position attenuator with

a variable control adjusts the output over a -
‘60 dB range Dc offset up to 10 volts |

peak-to-peak is also included.
Dial accuracy is +5% of full scale. Sine

wave flatness is within % 3% (maximum -

output amplitude) from 10 Hz to 100 kHz
. and better than *10% from 100 kHz to 10

‘MHz, Sine wave total harmonic distortion at °

‘maximum’ output amplitude is less than
0.5% from 10 Hz to 50 kHz.

For triangular waveforms, deviation from’

the best straight line at 100 Hz is less than

1%. Square wave-rise and fall time is less’

than 18 nanoseconds at full rated output. -

" Using’ ‘the - voltage-controlled - oscillator
"(VCO) input for external frequency control,
“a sweep range of 1000 to 1 can be obtained.

- Simultaneous. FM and AM is also possible

using the VCO'input.

- ~This .new Model 3312A will operate on .
‘line voltage of 100, 120, 220 or 240 +5%,

-10% at line frequencies from 48 to 440 Hz.
Power - consumption -ds - less 'than- 25

volt-amps. ~The instrument = weighs 3 52,

kilograms (71bs, 120z).

Further details: Hewlett—Packa.rd ‘Australia‘

" Pty Ltd, 3141 Joseph Street, Blackburn,

Vic, 3130.

DISPOSAL |
SALE

of Surp/us and Ex Government
Electronic Gear

STOCK MUST BE CLEARED -
NO REASONABLE OFFER REFUSED

OPEN 9.30 AM - 5 PM Monday to Friday
8 AM — 12 noon Saturday

AVO Model 7 & 8- Muitimeters. As new
condition from $35.00

wrecked units any reasonable offer will buy.
A.W.A. RC Audio-Oscillator, 20Hz to 200kHz’
in 4 bands. HIZ & 600 ohm 240 Voit
'ACS$65.00

COAX CABLE 58 ohm Ascand 15 P1/24,
Brand new 1/8" outside diameter. 12¢ per yard.
$10 per 100 vard ree|.

LARGE QUANTITIES of hard to get valves,
transformers, semi-conductors & components,
dural tubing, cables multicore & coaxial,
connecting. leads Cannon type plugs multipin, -
relays PM% types & miniature, telephone parts,
teleprinter units, all types of panei meters new
L& used, test e uipment, muitimeters, signal
“generators, -oscliioscopes,” power supplies, .
standard racks and thousands of component -
parts, potentiometers, capacitors oil filled &
electrolytic, . high & low wattage resistors,
transistor circuit boards,” crystals

sv’zcnm. THIS MONTH ONLY :
Standard P.M.G. Black . Telephones Dial Type
tested with Ericson Plug $7.95 few oniy!

Ericaphon Plastic ' Telephone .dial in base —
fatest type $19.75 As new few onty! -

Ericson 800 Series Telephones dial type as new
$172.50 few only!

PMG ~ Type Telephone Plugs. white plastic
standard type Ericson 95c a pair.

4 Dlgut Counters. Post Office Type 40 Voit 50¢

RADIO DISPOSALS

104 Highett Streét, Richmond, Vic., 3121
{Near L-nnox Street] Phom ‘28116

No. 19 & No. 62 Transceivers. Plenty of part |

CELESTRON

Get the
- GRIPPING

story of
L:EVE‘WRENCI?? |

469 PACIFIC HIGHWAY, ARTARWN N.S.W, |
.. _Teleghone: 42 4214 ; :

SPECIALISTS IN PRECISION FASTENING TOOLS

Local supplies ‘
and catalogues
: availablg’

SCHMIDT —~ CASSEGRAIN -
LTI PURPOSE TELESCOPES -

-,ASTRONOMY PHOTOGRAPHY NATURE’ STUDY

CELESTRON 5 and 8 — Unsurpassed for optical excellence and versatility. ..
CALL AND SEE OUR SPECTACULAR DISPLAY AT OUR SYDNEY OR NEW
MELBOURNE STORE ~ Mid City Arcade OR Bourke Street. o

Send 20c¢ for informative catalogue

o Telescopes = ali‘types
o -Build-it-yourself kits

e Binoculars

® Microscopes :

o Star maps, atlases; books
@ Weather Equipment
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STRO-OPTICAL SUPPLIES PTY LTD
118 Clarke St., Crows Nest
syd‘ney, 2065 Phone: 43-4360
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QK1 dry reed inserts are one of the
“~simplest and ‘most economical - .

“switching devices -available. Contacts : il - §

; of either gold diffused or rhodium - @8
© ‘material are hermetically sealed in'a . guum |
glass tube to provide reliable hngh ; grv‘ ;

speed operation.. v .
%

‘Long life and treedom from corrosnon ol
are prime characteristics of the OKI .- "

' range. Operation is activated by the ‘

. 'presence of a-magnetic field )

.. -generated by either a coil or : a
. permanent magnet. The combination -y
of a coil and reed insert forms a - P+
refay of the hlghest professmnal ' -‘
standard. =
" OKI reed inserts are unaffected by = |
“operation in grossly unfavourable -

. environments and use in alarms, .

control systems and faii-safe devices c ‘
- of every kind is-common. Typical - -
- -applications include control and -
* indication monitoring of position, - 4
1iquid level, pressure; flow etc. Their - N
. “high gerating_speed of typically L
© 0.5 mS makés them also suitable - - S
-for tachometer appllcatlons e =
A'standardised range is available ex- A
stock. . Comprehensive ~_literature” is G

-~ Components Division
.- 'Box 2, P.0. Villawood, N.S.W. 2163
: Telephone 720133 Telex: 20384

-Adel: K. D. Fisher & Co. 223 6294
. “N.Z.z Henderson (N 7.)64 189

AMMUKNV
HIC"KMWES

Australla s Flnest Quallty
Publlc Address Systems

Deslgn oManufactureo Hire
Sales 100 10 000 Watts

Also avaulable custom guutar ampllflers m
addmon to our:standard range '

e Complete quotes supplled anywhere in Australla
. Trade enqumes Welcome

Contact:

62 Myail Avenue ERINDALE 5066
Phone (08) 317574

Now G KONO ~
AVAILABLE LEAD ACID BATTER’IES
Outstandmg in desngn and
performance

CONSTRUCTION
Fully sealed in remforced plastlc housing. -

LIFE

| 500 1000 charge cycles or 4-5 years on float service.

DISCHARGE CUR RENT

‘Maximum continuous d:scharge 200 tlmes larger than the 20

hr dnscharge rate

MICE ELE r.ur

118 Carnarvon Street, Auburn N.SW. 2144
Phone 648-5400

‘available -on request ‘to” the Profes-
sional Components Division.

'Ple5sey Australla Pty. Limited -

Melb: Zephyr Products Pty. Ltd. 56 7231
Perth: H. J. McQuillan Pty. Ltd. 68 7111 °

PLESSEY
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MULTI-CHANNEL
COLOUR DISPLAY
'MONITOR

Derritron Electronics lelted of the UK,

*have introduced a multi-channel monitor to -

display in four colour vertical bar form up
to a maximum of 40 channels of analogue

“-signal inputs.

Thé equlpment consists of a (330 mm)

13” Trinitron colour tube and an interface
drive ‘unit with a range from 16 to 40

channels using four channel modules.

 Red, green and orange display the signal
level . amplitude, - the fourth - colour, blue
~ provides ‘a horizontal calibration graticule
and wvertical channel selection ‘indication.

Adjustable colour threshold levels provide -

- high and low threshold indications across all
channels. . A - low level ‘on -each - bar is

indicated ‘in green, the -colour changes to

orangé at normal operating levels between

low and high' threshold settings and to red
' :-above the hlgh threshold setting. :

Typical applications for the Multi Channel
Colour "Display Monitor are: The remote =~

- monitoring of large quantities of discrete
signals  where , analogue " meters - have
previously been used. Display of transducer
_-outputs to temperature, pressure load and

strain ‘of complex machinery installations ~

such " as ~steel rolling - mills ~ or power
" generating stations. The individual channels
- from a broadcasting or recording mix-down

desk. The simultaneous display of control .

and controlling functions of a multiple servo

system. ‘Any telemetered -data’ with or

without éxternal synchronisation.

Further -details: British Merchandising Pty
- Ltd, 49-51 Kent Street, Sydney 2001.

“Its four-channel

 MINIATURE ANALOGUE
TAPE RECORDER

A --miniature analoguey tape  recording

system that can retrieve large quantities of
information yet measurés only a few cubic

centimetres is claimed to be the smallest of

its kind. F ;
recording capability
provides for cross-referencing  of data in

~such a way - that one parameter can be
‘measured - accurately relative to anothet.
_Each channel can store the equivalent of 3.5

million - s¢parate ‘items or inctements of
information.

Data can be logged continuously for up to ..
' 24 hours. The unit possesses a true dc level

recording capability -and . its frequency

limitation is-around 2 kHz. For long-term -
" ‘data logging, - the device ‘may ‘be operated’
“remotely for over three months.

As a result, the Microlog Tape Recorder is
particularly suitable for the measurement of
pollution levels, water levels, temperature;
traffic flow, pH, salinity, and physiological
parameters; and for . recording events,
acceleration and summations in a wide

variety —of ‘industries ~and in different.

environments.

“The recording “unit is' a2 ‘miniaturised =
instrument-grade analogue cassette recorder
measuring -only 100 mm' by 80 mm- by 40 -

mm’ and weighing less than 1% kg complete

_with batteries :and input “amplifier. Two

vetsions are"offered, suitable for short-term
and - long-term -experiments respectively.

Both types - utilise miniaturised  plug-in -

amplifiers for . handling . all
transducer signal.

types. . of

-+ Further details: Oxford Instmments Aust.
“P/L, 138 Bourke Road Alexandna, NSwW °

201s.

o Mllan, ‘
..instrument which, in addition to operation

"In, the

- The uniqie “minimum
- :cdpability to  measure and’

DIGITAL TRACKING
‘VOLTMETER

' The VID Tracking Voltmeter from Gay of
‘marketed by - Arlunya, - is - an

as a normal dc digital voltmeter, has a peak:

: reading memory voltmeter capablhty with'
““the -ability to -read :

maxxmum or

“minimum” :
A new ‘‘continuous conversion” principle
is -used ‘in "which" the tracking voltmeter
continuously - follows ‘the’ input - signal,
providing a steady state irdication when the
input is constant, and continuous updating
when ‘the input changes. When the input
changes only the variation is digitised to
cause -an increase - or - decrease in the’
displayed value (and bdc) output and hence
this “tracks” the input signal.
“Asa conventional dvm,
voltmeter provides accuracy -of .£0.05% of
reading, '£0.02% of range with automatic

- polarity -indication .on four ranges of *
©-0.9999 v, 19999 V, 1999 Vand 1999.9 -

V. The floating input provides an impedance
of 10,000 M on the 1 Vrangeand 1.1 M on
the other three.

. These Spec1f1cat10ns apply both : for- the

normal mode and for the “maximum” and
“minimum”. peak holding memory modes.
“maximum” mode “the polarity
switch can select either positive or negative

““peaks, whilst in the “‘auto” polarity position
"'the absolute peak value (greater of positive ™~

or 'negative) -is - displayed, . the . polarity -
indicator actmg as a polatity memoty. ol
”'mode featuresthé -
store the :
minimum -instantaneous value of a varying
dc voltage, for example a fast voltage drop.

" The Gay Milano VID tracking voltmeter is -

only 180 x 50 mm panel size by 220 mm
deep. Welghmg 1.8 kg, it requlres only 15,
VA mains power. o
Further details: Arlunya Pty Ltd, P.O. Box :
13, Balwyn Vic. 3103, ®

= FERGUSON =

Manufacturers of: .Electricai/
. electronic equipment, wound
*components . and - Iighting‘
control equipment.

_BRANCHES
IN ALL STATES

FER(JUSON TRANSFORMERS
PTY.LTD.

K HEAD OFFICE:

331 High St., Chatswood. 2067,

Phane02-407-0261

~ COLDUR TELEVISIONS -
Used colour TVs fully serviced,
despatched to Australia from
“£80 sterling plus freight costs. -

‘Non workers from £40 sterling -
spare ‘& service info. available,

send for details T
T.EST.. P.O. Box 1,
Kirkham, Preston PR4 2Ra ,
ENGLAND

, CORRECTION ,.
in the October issué, the Hobipak
‘Advertisement carried a price of 75¢
for a "4000/75 .V Pigtail type.  This
should have read $4.75. The publisher
regrets” .any . inconvenience. ' See

Hobipak advertusement this issue page
27. .

THITRCHI
 TAPES

Pre Devaluation Spec|als

» “Normal '3-10 = 12
C‘QO - $2.35  $2.00  $1.80
UDC.60 - $2.60 $2.00 - $1.95
JUDC.90 $3.00 $2.80 - $2.50

Head clearing tape $1 .60 or $1 15
R withorder, .

Postage up to b — 500 ;
6-10— '750 NSwW, $1.10 elsewhere;

o Logan que
P.O. Box 24, Carlton, 2218.
Telephone: 587-3475
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As you-know-who reads our ads .
pretty closely, we're not going to give'
away any secrets'as to‘howwe get- . |
our prices so Jow. This month, we’re
having some particularly generous
-spasms despite the pleas of our . .=
accountant. Have a dekko at this lot..

. ST EINTRON WILL NEVER FORGIVE US:
10' SPEAKER SYSTEM $68

KOLUMN

Furstly this month, a cheerio
éall to Alfred E. Neuman of
Gore Hill. it's a nice thought -
Alf, but we don’t self lifesize
replicas of me, so you'll

have to make other arrange-
ments. - What mlght solve somie -+
of your problems is that now -

we can supply all kits {not .
me) complete to the last screw.
It's wiorth the journey from" -
ydur place'to our place to get
decent'stuff, isn"t tAWhy, we -
even get people coming from
as far away as‘Bankstown . ..,

Got the 6v car blues

ET1'S superb new spring reverb unit.
Our kit gives you everything you :
need to buildit. More sophisticated
and versatilé than the 1972 version,
in that it has its own mixing facilities
and stereo operation. Use between
preamp and main

amp, or after disc pre~:
.amp; of high{evel In-
put and preamp. Input

100mV- 1V P&P $2,

V100. Not a kit. Advertised jn-our last catalogue at $79. Down

~'$10 for Novembér dnly and while pre-budget stocks last: 10" ~

‘woofer; 5’ midrange; 1%'/ dome tweeter. Handles 30 watts RMS,
has response 20-20kHz. Complete, ready to hook up 1o any .

rdecent amp. Timber enclosure 22%" x 13" x:11%!". Freight $10 "
8ach.. Two for $138 or pnce éach for November dated orders

only — $69. i . .

Sound leaves most 8 and 10" systems =
" for dead! Specially designed and vented’
1.6 ¢cu. ft. enclosure; houses the new

Plessey CFL (Controlled fibre length)
SC12PX 12”7 twin cone, wide-range

speaker‘covering the bass and mid-range

and the crystal-clear Plessey X301’ :
dome tweeter covering the highs,

Frequency response:’ 30-20,000 Hz.

Power Handling capacity: 30 watts -RMS

*OURSPEAKER ENCLOSURE COMES

., PRE-ASSEMBLED AND VENEERED
and requires-only a small amount of « !
. final-assembly and strip veneering to
complete! EACH 12" SYSTEM FOR

Alright; stop weeping. | know
you can’t buy a decent 6V
radio ortape player. Why not.
buya 12V one? What you do is:-
kuild this'beaut converter. :
Push your miserable 6V inone
end and 12V comes out the
other, Sorry Bug owners — not

suitable for headlight
conversion. P & P $1. $19 50

Orgies in colour

Went to a party where someone
had one of our Moodéolour 4
units‘hooked up to his Hi-Fi.

:
L
[
¥

Mick Jagger sings purple. :
Bowne s orange. T he-Fugs are :
blue/ That's all | caré to )
remember.: All:you lechers will
Jove this..4ch, each with = : 2
adjustable bandWIdth and 1kwW
foad capability drive tolour ’
figodlamps. { You supply). .
Haridles mono or stereo. Tryit -

Multlmeters &Test Eqmpment

g Univmny Graham Multimters: MVA1ou BCxT; ACKS: Cuffant + * COT303A 76mm Sope hat 20mV
T500: DCx6; ACXS; Current x X 6 resistanice x 4. Measures 10 tm sensitivity covars DC to
4 sasistance x 4. Up 10 5,000V | “amps-AC & decibles. 100K ohms ~ * 1,5MHz input 'R & C of 1 Mag-énd .

on your SFX album and blow - | "1 '0C 20K ohms par volt G, 10K .- par voir. P & ¢ $1.50'§ 4 B() 30pF. 6170,
lyoukr mind. Even_ thg c‘al?me/; S e ‘&"5 05 :'Idw'll":( t:ﬂ ‘ledts and bettaries. ' * %;&02 RE scmam»‘m; -
ooks sexy. Erotic. Exotic. A Moidéi MVAS0 Muttimeter - +¢ w8 Test Eduipment., . Hz to BOMHz In 6 ranges.
ter N VTI08 FET vOM 8 0, ‘Out 0.1V . High |, B
wonder it.hasn’t been banned, SDK ohms per volt D.C. with 5 ) 5w, 11 Mag .“,."""9"’ Bl e Modutation ot -
ranges, 5 current fenges; ¥ A00H.
{Easy construction provided [ rexistance rangess 5 AC ranges. - M ahamary tastom oaag 1000 > $76.

> :
your hands aren’t still shaking. . Can messure up 1o 1,000 volts * 9. Memory fasture. $86, Rogisrorad Pack/Post $3. 00,

P&PS$3 671 ; e ’°s°"‘°‘ orlv $29.95
- : X ! 5ins and square wave, Externsl

HE says| have to start L I R e ‘
answering your letters, oK.t II L IR 3

start next month. Mean;nme. KITSEI'S

Kee our iron hot = syt

p 4 SYDNEY: 402 Kent St. 'Sy dney,’ 29
982 9790. ADELAIDE: .12 Peel S Adelalde .87 6505, BRISBAI

; '293 St. Paul’s Tce. Fortitide Vall 2 8391, MELBOURNE: 271 Brldge Rd

Richmond (Gallery Level, Church St. entrance) 42 4651, PERTH

657 Wellington St. Perth (Opp. new bus termiinal), 21 3047.

AG202A Audio Geherator covers
20Hz to' 200k Hz 10V rms output.

DEE WHY ‘21 Gak's Ave EDoe Why, "

AH with’ Plessey s ”CFL”—’ Controlled
Fibre length — for optimum
‘resonance/efficiency combinatlons. f?
All 8/15 ohm. B

‘Small round & elllptlcal R Sy
1X30: 20W/RMS. 3kHz-30kHz, .~
3-16/16"", P&P 50c. $7 .50, C6MR:
20W/RMS, 450 Hz:6600Hz, 6-9/16"",+
P&P 50c. $8.00

‘L ow frequency woofers

~C80: 20W/ RMS. 36Hz-8k Hz. 8-
1/16". P&P:75¢,$12,60. C100:

20W/RMS. 40Hz-11kHz, 10-1/16"", .
. P&P 75¢.°$13.50. CItP: 30W/RMS, i
35Hz-8kHz, 12- 3/32” P&P $1 25, :
$19.80. .
Wide range twin cone | :

C12P X 30W/RMS,* 35Hz- 13Kk Hz. 7
12-3/32", P&P $1.25.$21.00, . =

12UX50: 50W/RMS*, 40Hz- 13‘/zkHz.«
12-3/32, P&P $1,25.$39.9 4
*System power with sultable cross-
over network and/or recommended
-enclosure.




'FAMOUS TIMBRE” OWATT AMP
NOW COMES IN AKIT.

We Sell this'same ' Timbre"’ (pronounced tambra)
A40 amplifier all over Australia ready made for
$220, and even then it’s a good buy. 40 watts per
channel RMS both channels driven into 8 ohms.
20-20kHz; T 1.dB; and better than 0.1% distortion.
Kit-comes complete with wired and pre-tested
tircuit modules to make your job easy and fast
P&PS$3.

$169 | . i . 2 2 fanction B

Tombre ALOSolid Stele. Sterew eAmplition

UBULDSTEREOAMP | &
HUGESOWAIT SATONTE Eon B TUIELE
PER CHANNEL $115

Single play automatic, its square section pickup armis
fully counterbalanced, with calibrated stylus pressure con- . .

trol for tracking accuracy. 4 speeds. Rumble better than

Hang on to your hotise when you build this beauty. Superb ET circuit ' R -35dB. Wow better than 0.2%. Flutter better than 0.06%.
gives genuine 50W RMS per channel with both channels driven into . Complete with base, tinted cover, slide-in magnetic
8 ohms at typically less than.2% distortion. Ideal for nerve-shattering cartridge. P & P $3.

= “jokes on your mother-in-law. If you can whack a crystal set together, this' . {$5 more at you-know-who's).
g should be a snack for you. Complete with real teak cabinet. P&P $3 .

'-------_-------------------

Use this ¢oupon for mail order. Plaase don‘t send cask. Remit by Postal Order or crossed

cheque, made payable to Kitsets {Aust) Pty-LU'td. Send to P.O. Box 176 Dee Why 2099. *

For PMG/COD delivery, call 982 7500 (Area code 02) anytime {24 hour service) and .

tell us what you want, Orders are despatched within 24 hours. Please fitl out form

carefully and PRINT all details NEATLY. 1f your order comes in tooking like a second-
-hand pakapoo ticket, ‘we have to hang on to u until you send us a furious letter, And

that doesn’t do euther of us any good. .

SEND TO:,~; |

ADORESS: L e e el e e RN

WEENIE WONDER
WHOPPER SPEAKER

Our incredible Cube 55. Cabinet only 6"’

‘X 6% 6, yet the speaker handles 10 watts
RMS! Response i5 45 ~ 18k Hz {equal to
10’ twin cone speaker) voice coil has
phenomenal 1%’ throw. Black, red orivory,
P&P $1.50. $14 95 If you want the 5’

HOW fae ©.NAME OF GOODS AND L PRICE P&P SuB
MANY | CODE NUMBER IF GIVEN" : ’ EACH EACH ‘TOTAL

L

""‘--L---_____

' full range speaker without the cube :
! “cabinet, it will cost.you $7.50 plus $1P&P

p

11 you want your order sent registered {advisable) add 75¢

HTEM TOTAL: add column A. N [ REMITTANCE TOTAL: Add Column &

- Qur showrooms are open normal businéss
hours as well as Saturday
mornings. Come in and have & nosey round .
or bring us your electronic problems — we’re
delighted to help anytime ... ..no charge! ﬁ-------—-------------—-nn-‘

7T 1 3 1 3§ 7 &1 1 I 9%
»
@
o
a
m

'Copyright 1974 Kirtsets Adst, Pty.' ‘Lta.
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avcar

PTY.LTD.-
Telephone 2115077
P.0.BOX K39, HAYMARKET

N.S.W. AUSTRALIA 2000 ‘
405 Sussex St., Svdney

ETI GRAPHIC EQUALISER

professional system ata
domestic price

Features: -

‘29 filters at octaVe mtervals in

~each of 2 channels.

e *13dB range of control for
“each filter.

e less than 1% dlstortlon ;

¢ frequency . response .16 hertz
“t0 30 kllohertz

Comes with all couls prewound and a
choice -of either a timber cabinet or
attractive marvi-ptate cover making this
kit - ideal for professmnal P.A. or
doméstic stereo use.

Complete kit price '$96. 00

‘ “channé! less than .2% distortion

~ET1422 STEREO AMPLIFIEB :

g

High power — 50w RMS per |-

Com Iete K|t only $118 00 (P&P .
$3.00) | |

‘ETI 420 4 CHANNEL AMPLIF, ER

ffeatures 15Watts per channe! with
.sq decodmg complete kit $129. 00

ETI 423 ADD om DECODERAM f |

adapt ‘your stereo to full
channel SQ operatuon $65.00

118,

“P&P $2.00°

B Medicai'eIeCtronics‘— 1800’ style!

SINCE ELECTRICITY ‘was harnessed

in the laboratory at-the start .of the

nineteenth century, the inventor has
attempted ‘to make use of it to ‘cure
ailments,
electromagnetic rotating generator was
added to the already existing frictional
methods of creating electricity. 1t was
not long beforé the induction coil was

-also developed, . finally giving :'the

electro-medical ‘practitioner a choice
of high voltage continuous currents,

‘Around 1830, the

low - voltage smusmdal currents and
high voltage impulsive currents which
he could apply to the hapless patient

in order to ‘cure’ various ‘ailments.

indeed even today shock therapy and

“other forms of electrical treatment are

still used -as there is some useful ‘basis
to the concepts.” Rather than ‘discuss
thé routinely used methods 4n those
good old Victorian days, | proposéd to

" bring your attention t a touple of
~electrical ‘methiods that were rather

ELECTRONICS TODAY INTERNATIGNAL — NOVEMBER 1974 =




. inventor’s’

hard to believe but nevertheless really

were . patented. They are  both
‘somewhat ‘humorous to us now but we
- ...should remain humble when rushing to
_.condemn  the mventor of a century
Aago.
“Have a good faugh but then reflect
‘upon which mlght be the gaffes of our
time,
“The electncal bed-bug extermmator

In February of 1898 a patent_

- application .was lodged (U.S, patent
‘number 616049) to protect the idea of

‘exploiting a - electrical - technique for -
‘preventing bed-bugs c||mb|ng the legs

: of the ‘brass’ bedstead.

‘The: patent flgures are represented in_

/Fig: 1 "= .they will : explain ‘the
“idea. Mounted
bedframe are a battery, |nduct|on-co|I
-and what appear to be capacitors. The

,switch enableéd the capacitors to be

¢ charged via the induction coil to a nice

_high voltage.
Clearly ' the idea was to eIectrocute
; the bug as it-made the circuit across
“the rings around the leg or across the
nngs placed around the socket joint
. -where the frame couples with the bed.
"1f. the shock did not kill the bedbugs,

o ‘it ‘would, - said the inventor persuade

ithem to go to another unprotected
sbed.
- Extractmg ponsons with electnclty

. ‘Another .patent also granted in the
U S: patent office, related t6 the "new .
in the !

‘and’ useful - Improvements

" conducting-wires

‘negative

into’ the -
-~ using

Electrical Extraction of Poisons from

the Human Body”’ (Patent no. 606887

- of 1898).

Whereas the bedbug extermmator
had a valid basis, this oneis a right tall

story. Figure 2 is the illustration

provided by the inventor as a "full,
clear,

same, ..., inwhich the patient seated

_and exact description of .the:

in a chair, the electric battery, and the -

leading - from -the:

electric battery to the positive and .

~plates, ' “~which - in

‘the .

illustration are shown -applied to the -
back of the neck of the patient and at *

the same time to the bare feet of the.

patient or person receiving treatment”’;
The inventor went on to explain“how
vegetab|e ‘poisons  were extracted ‘by -

the appropriate -

“vegetable

receiver’’ — the contact made to the
body. For ‘animal’ p0|sons -a chunk of :

’steak was recommended i

In operatlon “claimed the mventor

the receivet is made in.circuit to the !

negative:  electrode, i the : circuit

“completed and, hey presto, the poison -

will ‘be drawn out by the current to :

deposit on'the copper plates.

““From six" to eight treatments of a :

‘half an’ hour each in -duration will :

generally extract all of the poison of |

‘whatevet  kind it ‘may be; and the "

copper plate’ will show as bright and .

clear as it -was at first”

— I'm ‘not

surprised there was no change |n the
' e

plate
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- of-tuners so-get your's early,
- Separate AM and FM front

Tuner. There'is a shorta‘ge i 2 =
ends. 10 transistors, 14 diodes. }- -

FM 88 1o 108 MHz, AFC, 60dB
.7 8/N,-35dB sep, 600 mV_output
“AM 535 to 1605 kHz ferrite rod. "

months. Only $75 (P & P Free).

Multiplex adaptor built-in with
ifdicator.’240 V opérated in
Walnut case. Guaranteed 12 -
Hurry, demand is going to be
heavy. :

~ALSO AT 361 Hume Highway, Bankstown. Tel. 709 6600.

- DICK SMITH WHOLESALE PTY. LTD.. 160-162 Pacific Hwy., Gore Hill 2065, Tel, 4395311

BURGLAR
ALARMS

Alarm Modules, Eléctronic Eyes,
‘Photo" Sensitive Cells, . Sonar,
Gas/Heat/Smoke Sensors, Sirens,
‘Bells, Pressure ."Mats, —-Door
"Monitors, - Car/Caravan/Home/
;Office hold-Up Factory Alarms,
Key Switches, Reed" Switches,
Relays, Shock - . Recorders
Aluminium Tape. You Name It
We Have It ' ,

N.S.W. Agent for
Manufacturers of superior
and reliable equipment.

Phone '977-6433 ‘For Information o
send 50c in stamps for |llustrated .
catalogue.

R PROTECTOR R.C.ALARM SYSTEMS €0,
119-121 Pittwater Rd., Manly, N.S.W, 2095

119’



'27 RANGE 30 000 OHMSNOLT

b

ngh accuracy for servicemen, techmmans lab
work. 4" meter, banana jack connectlons polarity

;evaeogse swrtch Leads, battery, mstrucnons

i
RYDALMERE 280-316 Victoria Road 638 6953

EPPING 16 Langston Place 861827

PYMBLE 1112 Pacific Highway 249 5046

SEVEN HILLS 10b Regional Centre | 6227507

GOSFORD 42w -imperial Centre, Mann Street - 24'3392

: MERRYLANDS 209 Merrylands Road . 637 4448

I TPBELLTOWN 79 Dumaresq Street 253524
HNSBY

- urdett Street 47 1673

120

 PROVEN PERFORMANCE

—+M/.av41vr,4® MULTITE

MIRANDA Fountain ‘GCourt Level, Mirarda Fair 525 3350
"EMERTON 17 Jersey ‘Road, Emefton Village 625 5870
MAROUBRA 181 Maroubra Road

NEWCASTLE 788 Hunter Streef West

STORES |
?CANBERRA-MEI.BOURNE-GOULBURN

I8 RANGE 20,000 OHMSNOLT

1595

Low prlced VOM with ‘expensive. model’ féatures.
Single knob range selector with separate ‘off
position. 3" meter, pin jack connections.-Accuracy
g;/cz gn DC, 4% AC Leads, battery mstruct»ons

27 RANGE 100 000 OHMSNOLT

- 39.95

One of the finest portable/bench models available; .
Fast accurate testing. Meter double jewelled 4" :
92 /;(r)gonval Protection cvrcult AII extras! :

/34 5683
56 8048
69 2207

WOLLONGONG Weslfleld Shcppmg Town, Flgtree

MARRICKVILLE 111 Marrickville Road

ELECTRONICS

THE WORLD WIDE SUPER MARKET OF SOUND FOR 52 YEARS
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iHes ‘always been conscious of
jjh1s car, the way he dresses his

"Hé used to thmk a great deal about
everything he ever wanted in a sound
_Bystem. Then he went a step further,
" 'beyond power, fedtures and technology
When.you go beyond this; you must arrive
at the Marantz 4230 Quadradial Recéiver.
A superb piece:of equipment with over30 - .
watts continuous power per channel for :
stereo and over 12 watts per channel for
Quadnphomc

He says it has the best AM- FM tuner in the

- business, featuring’ Marantz's exclusive: ,
,Gyrost fig. The built-in Dolby N0|se :
" Redliction System means noise freé- .. ..
- reco dings now, iand capacity to decode -
Dolbyised :FM broadcasts. Thereis
©ever poss1bfe comrol to master any

trix Control brings stéreo recor
1vibrant 4-channel sound and:
‘4-chdnnel decoder provision
hig Marantz can never be -

mes I'm just a little bit jealots of

Marantz équipment. But that's the way

's the way he is and that's the’
is:..1do hope none of us

Gk e e

For Brochure and a complete
list of Marantz stockists -
‘write to- Auriema (A’ASIA) Pty. Ltd., .
15 Orchard Road, Brookvale. N.S. W 21 00'
Telephone 939 1900

10970 -

ELECTRONICS TODAY INTERNATIONAL —NOVEMBER 1978 21



: 'NSW.2067

FERGUSON TRANSFORMER
UPGRADED

(Full size)

- The Ferguson transformer type PF 2851
“has been revised to meet the construction *

and insulation requirements of Australian
Standard C126...

With the addition of PF 3786 and PF 3787 '

it ‘now - forms  part’ of a trio ‘in "the
“Ferguson”  stock - range which -have been

~designed to meet the small power and small

size fequirements of the electronic industry.
‘These. transformers are ‘claimed to be the
smallest ‘locally: manufactured stock “types

'] | PO

availablé; suitable for connecting to 240

volts 50 Hz mains,

The three transformers have tWO ldentlcal :

‘secondaty ‘windings which may be series ot

parallel connected. The choice of voltages -

. are; 6,12, 14, 18,28 and 36 approximately
:2.5 VA with no load volts being in the order

of 25% above these values.
Further -details: - Ferguson Transformers
Pty - Ltd.- 331 High Street,” Chatswood.

“PHASE CONTROL IC

A new (SL 440) control circtit announced -

by :Plessey . Semi-conductors provides
variable phase control of power'switching

" elements ‘(such as ‘triacs) -in" a wvariety of

domestic and industrial applications. These

_“include - lamp - dimmers, ‘automatic ‘lamp |
faders ‘and motor speed control systems; as
well asprecision firing control of Ignitrons
_for high current welding systems, )
*Included within the circuit is' a servo
-amplifier, a voltage controlled variable delay

pulse generator, a load-current limit/inhibit

_safety facility,-a cross-over detector and an
internally stabilised low voltage d¢- supply :

which can be derived from the mains ‘by

51mple low cost components.

a2

In operation, an external timing capacitor
is ‘charged during each half-cycle of the

supply: waveform (50 or 60 'Hz) at a
constant rate which is controlled by ‘the
voltdge output of the servo amplifier. When
the .charges reaches an :internally" defined
level . the - conduction - control . circuit
génerates a 50 nano second (typical) firing
pulse to trigger the friac. ‘The cross-over

" .detector resets the timing cycle when the

supply ‘waveform passes through zero, by
completely ‘discharging the timing capacitor
during this time. The servo amplifier thus
directly controls the conduction time of the
triac and hence the power dellvered to'the

.load.
~'The servo amphﬁer allows for the famhtles'
~-of . -electronic - programming,

tachometer
feedback control or with just one extra
capacitor gives' automatic fadmg for light
dlmmmg .

Alternatively ‘the sewo amphﬁer can be

by-passed and linear control of conduction” |
angle effected manually by means of a high

resistance potentiometer fed from the
stabilised dc- supply This facility provides
for .accurite -ganging of multiple power
control circuits. -

Encapsulation is ina 14 lead dual-in-line

ceramic or plastic package

" Commercial enquiries should be addressed
‘to Professional . Componénts,’

Australia Pty Ltd, : Christina - Road,

‘Villawood, NSW 2163

consumption

MINIATURE CRYSTAL
OVEN

A miniature crystal overt has been added
to 'the wide -range of  quartz crystal
associated products
Marconi.

The new oven has a capamty of 6. 8 mm

“-diametet - and . a -depth . of 6 ~mm- to

accommodate ¢omponents “housed - in

_standard ~ JEDC - TO-5, TO-39, “TO-99 or
" TO-100 outline packages. It is particulatly-
suitable for use with microminiature crystal -

oscillators -covering - the = 6-140 - MHz
frequency range, and with Q111 and Q115

crystals covering the -6-200- MHz frequency
-range. Both these types use TO-5 packages.

Ovens - will . ‘haintain -
temperatures 6f 80°C, plus or minus 20C,

‘with an improvement factor of, typically
80:1."(The improvement factor is-the ratio:

of change in ambient temperature to -the
resulting change in oven temperature).

Versions “aré - offered - for"

with supply voltages of 12 V, 15V, 20V or
24 V. Warm:up time from plus 250C to
within' one - degree Celsiiis ~of “final oven
tempetatures -is "90 .séconds at a
“of 6 W~ for the
wider-temperature ’version; : for the

Plessey 1

manufactured by :

‘components -at.

; ‘operating
‘temperature ranges from’ minus ' 100C to
plus 70°C or from minus 40°C to plus 700C

narrower-temperature version it is 3 minutes
at 2.8 W. Typical steady operational power
consumption is 1 W for all versions.

Overall dimensions of the F3034 Oven are

‘25.5 mm by ‘15 mm high. The equipment is

designed for mounting ‘'on-0.1 in(2.55 mm)

“grid printed circuit board:

Further details: - Amalgamated Wueless
{A’sia) Ltd., 422 Lane Cove Road, North )
Ryde NSW 21 13 g

QUARTZ CRYSTAL

FILTERS

- A-continuing ptogramnde of development -

~of monolithic type quartz crystal filters has

' These locally manufactured filters were - .

- and ‘ensures -.a

resulted in AWA adding two more 10.7 MHz '
filters to their existing range:

specifically-designed for FM Mobile and SSB
Communication —equipments with

Jbandwidth requirements of 7.5 kHz and 3
: kHz respectively..

These -acoustically ~coupled - resonators
achieve greater reliability, lower aging rates,

and reduced size with improved economy. . =

Each - filter is available in - hermetically
sealed enclosures of either 18.5°x 12'x 15
mm or 42 x 25 x 21 mm outlines. = -

"' The use of computer aided design for the -

manufacture ‘of the filter elements and the
electrode” shadow masks' provide ‘a service
for the custom design of other monolithic -
filters.

Further details: :
Amalgamated Wireless

Crystal Section,
“(Australasia)

‘Limited, Engineering Products Division, 422 .~ ;

Lane Cove Road, North Ryde, NSW.-2113.

NEW TANTALUM CAPACITORS

FROM SOA ‘o
* Soanar Electromcs Pty Ltd., ‘annource the I
introduction ~of - a: new and improved
tantalum -capacitor = to ‘their  already
extensive range of stock capacitors. = .
The new ‘TAD’ tantalum ‘capacitors are

produced by entirely "automatic assembly

methods to ‘ensure constant high reliability
and low ‘cost;.and offer the advantages of
tantalum iat° prices -comparable ~ with
aluminium electrolytics.

The ~ superior - dielectric provides hlgh_
temperatute . stability,. low ledkage

“characteristics and long operational life. The

absence of - liquid ~ electrolyte - removes .
normal vacuum-pressure-altitude restrictions

a low' ‘equivalent . seriés .
resistance over a wide temperature range. 5

Uni-directional leads for P.C.B. mounting, =

small size and flame-fesistant ‘resin-dipped
construction - ensure “TAD’ -tantalums are -

suitable for all by-pass, decoupling, blocking -~

- and filtéring applications in entertainment,

cominercial and
equipment. . L L
_Further ‘details: Soanar Electrornics Pty. -
Ltd 30 Lexton Road Box Hlll Vlc 3123

industrial
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THE BEST THINGS IN LIFE ARE ALWAYS
WORTH WAITING FOR ESPECIALLY AN

INSTRUMENT FROM &@

Demand is GREAT, - but when we manufacture such high quality and back
it with a fast -service facility (should you ever needit) is itawonder?
Mode! bwd 539A is just one of the oscilloscopes in our wide range that colour

TV engineers consider well worth waiting for.

MODEL bwd 539A . osuss S Y
'DUAL TRACE e o
OSCILLOSCOPE

VERTICAL AMPLIFIERS ;
DC "to. 12 MHz =3dB {both
channels). (Flat within 5% over the
entire video band width):- 10 mV to
BOV/em in 12 steps. :

TIME BASE — 200 n sec to 25"
sec/cm including X & magnifier & 5:1
vernier,

“TRIGGER — 5 Hz t6 156 MHz."1'cm
defl. int. or 1V p,p ext, internal from’
_either cahnnel. Instant selection of
line or frame TV trlgger at operators
dlscretlon

PLUS DC to IM Hz --3dB horlzonta| :
-amplifier with 19 phase-shift from
DC to 100 kHz between X & Y
amplifiers. Z mod inout, 20V p.p. for
full ‘modulation at normal. intensity.
8 x 10 cm display. 100% solid-state.
<5% measuring accuracy including
“10% input line voltage change, '

_PRICE

3375 00 (12 months warranty)
- plus tax if appl(cab!e .

N
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MELBOURNE 185-191 Bourke St., City. Ph.639321. .
SYDNEY: 65 Parramatta Rd., Flve Dock. Ph. 798 4177, 798 4533,
798 4355, 798 4711.

Trade Enqumes BJD ELECTRONICS P/L.,,Phone 799 3156.
"PERTH: 883 Wellington St. Phone 22 5177,

CANBERRA: 53 Wollongong St., Fyshwnck Phone 95 3459,

'DOUGLAS HIQFI

ERTH

_883 Wellmgton St Perth w. A
6000. (Opposne the markets. )
'Phone 22 5177. g

If you re not impresed by
Australia’s biggest Hi-Fi
showrooms, you'll certainly be -
impressed by the range and qua
of our equipment —and our fow
‘prices. - .

More than 30 top brands from 4]
scontinents, displayed in a single
showroom. There are hundreds {
difterent models to choose from
“And to make it easy for you to
‘make the right selection,
custom-built electronic
comparators enable youto
compare any combination of
record player, tape deck, ampilifi
and speakers instantaneously.
‘Because we buy biggerthan
‘anyone else, we buy cheaper. A
we pass the savings on to you.\
Call in and prove for yourself th4
Douglas sells sound for less!

BUY FOR CASH, LAY-BY OR EASY TERMS»ARRAI{i:G»ED

'ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1




_JENSEN Mode|
and Model 6.

AKAI GXC 46-D STEREO
CASSETTE RECORDER.

' DOUGLAS SELLS SOUND FOR LESS! DouglBshifi




o Perth H.J

aikdes &

* 8w G

' THE WORLD LEADING
ELECTRONIC ,MUQ,,Slc-
MAKERALSO
EVANS P.A. UNITS
SEE AND HEAR THESE
‘UN/T.S‘AT. i

A, OUVER
 EECTRONIES

188 192 PABIFIC HIGHWAY, ST. LEUNARDS,
POST OFFICE BOX 4. PHONE: 43 5305 ;
- HOT LINES: 633-3860, 438-4144

Deslgned to provide reliable, hlgh-

. 'speed and long life operation, OKI - .

series MRD and URD refays are .
employed in a:wide variety of
applications including transistor,
> integrated circuit, general purpose -

= control, telephone and te|egraph

++switching and data processmg

~‘equipment circuitry, - -
~ " OKI relays aré-extremely small and
: llghtweight highly sensitive-and of

B gbetlcally shielded construction to
- enable close proximity mounting with

---each other without interaction, -

A wide range of packages are
avallable: ali are shock, vibration and
humidity resistant. Series-URD are

~miniaturised versions of the MRD and -
" Include a 14 pin DIL package. They °

" are particutarly suitable for switching
~-clrcuits with high output/input ratios.

0Kl :relays incorporate miniature reed :
‘Jnsert switches and coil assemblies.

“ Switch contacts employed in the rangé .

“-are of rhodium or gold diffused materiat
“for maximum reliability and fife. ‘
... Comprehensive literature is avanable
--on request to the Professmnal
~.-Components Division.

 Plessey Australia Pty. Limited . 2

--.Components Division -

Box 2, P.0. Villawood, N.S.W. 2163

Talephone 72 0133 Telex: 20384

‘Molb Zephyr Products Pty. Ltd. 56 7231
K, D, Fisher & Co. 223 629

J. McQuillan Pty Ltd 68 7111~

: N 2: Henderson (N.2.) 64 6

&

g4 4

‘m *“f'““&%'!'“f‘ %mf .

b
4

b
YaY

ACQB/ A1
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4 ¢ SECONDARY OF
* AMP. POWER SUPPLY

" IDE.
EXPE

PLOP ELIMINATOR

O~

i

TOAMP, . -
OUTPUTS

A botbourri of circuits, ideas, hints and‘tips.' SRR .

‘Many  hifi amplifiers ‘
only-too audible ‘plop’ .in the speakers
when switched on. The'plop’:is not

“only “disconcerting .but ‘can -also - be
~damaging to
speakers.

]ow-power

The -plop is generally caused by the .

momentarily high :inrush current to

‘the series output capacitors.

The circuit shown  here brmg's;the
speakers .into circuit only after charge

on the .output capacntors has been

established.

. _The unit is connected by W|r|ng ‘the
 rectifier .

bridge - t’npu‘t 1o the AC

cause  -an’

“ secondary winding of the ampllfler' o
“power supply.

Immediately the

* switched on. C1 ¢harges through R1.

: cepacity S

““When ‘the “voltage exceeds the Zener
- voltage of the diode in series with the:

base, the transistor.condu‘t:ts and

closes the relay.

"As soon as the power $ shut off, the
~small
dlscharges itself through the relay and

smoothing : condenser | quickly

de-energises it.

The two resnstoré R2 and R3 prowde
'an alternative: path for the onrush

current when the amplifier is switchd
on, o Gt e

 ONETRANSISTOR AUDIO MIXER

’

 Three mputs are shown on: our

“ circuit but' rrore ‘can be added
" required.

Each mput ‘has lts own level control

“F ouTRUT

"Sensitivity is 500 mV output for 25 .
~-mV input. This'is moré than adequate ;
to drive most ampllflers '

v
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TOSHUTTER

ampilfler is

-

SHUTTER SAVER.

TOFLASH GUN
AND POS. SIDE
OF LEAD

SCR 7 °

<+

' TOFLASHGUN
AND NEG. SIDE
OF LEAD

R2”
< 330

‘This three component device will

keep . sparks .out. of your ‘camera

‘shiitter, when using -a flash ‘gun, by

iettlng an SCR carry the firing current.

~-Closing “the -contacts .in the camera
sHutter applies ‘a - tnggermg voltage,
developed across the divider R1,.R2,
to the gate of the SCR., so firing the

= “SCR and hence the shuttér. The value
~of R1 must be as high as possible, but

fow :enough to carry the needed gate
cufrent .which ‘may vary from 0.5 mA

‘t6 a few milliamps. The value of R2

must be sufficiently hlgh to-develop
necessary gate triggering voltage. R1
and ‘R2 may ‘need to be varied with
SCR selected. The SCR should have a
rating’ of 200 'volts.
used " with ' a ‘battery-capacitor flash,
which ‘operates at abolt 22 volts, R1
and R2 must be adjusted to suit.

The components can be assembled in’

" a plastic pill tube, fitted in the middle’
‘ofaflashlead. = - SRR

If the device is = .




hort c;rcurt protected

ircuit. - ]
Two : types are shown for “both
posmve and negatlve earth systems

Lasyide . »

' stabilisérs give 6, 7.5 and OV froman |
automobile” battery stpply of 185 v
ominal, however, they will furiction =
just as'‘well if connected to a smoothed |
‘i dc olitput from a trarisformer/rectlfler

The' current canhiot ekceed“e value o
330, MmA; Unhdér nofmal = operating

condrtlons the voltage across R2 does i

i

hot tise above the 500 mV nécessary

to turn Q2 on and the circuit behaves
as if there was only Q1 present.’

If “excessive -current 'is drawn, Q2
turns on ‘and cuts off Q1 protectlng
the regulatmg transistor. :

The.-accompanying - table gives the
valyues of -R1 for different  zener:

R1
100 % watt -

R2 : . .
47095wm f ’

_Ever been bothered by tHe lack of a
dual SUpply for your op- arhp clréuits?
. This SImpIe “cifcuit gives “positive ‘and
» n'egative isupply from ~a - single
transformer wundlng and one fu||~w5ve

SR R2C ot i s
BFY50 | IN30BE
C107
G107

VClrcwt for

1sa

T’protectmgj )
modern ‘fransistorised géar which.ire-"
. _qurres a  faster action . than:can be.

msfon ‘and their

eafth ed

providéd by an .rthodox fuse
Transistor, ‘{02 + is saturated by base

R2 "will [incredse and when it reaches

_supply ‘cutrent.” :
. The tables guves cifcuit values for

Supply voltages Upto 45 V

(N B ‘the g

current suﬁphed by Q2, which is itself ' =
“tutned ofi by R1. The overall voltage
- drop betWeen mput/output is in the .
reg|on of 2V ‘Ifa mohentary surge in
‘Gurrent or“a short citcuit in the load -

“appears then the" voltage drop across |

, Vbegms again. -

varlous curtents. These are su:tab|e for :

“voltages. i
| ,vSTEP FREQUENCY o
. 49-256V .
R6 .
1&709.
ot

P AT
. X0
_iThis circuit” will - produce a
-oeontinuous sequence - of increasing

: 'freQuenCIes (in steps) unt|l the highest -
-is “reached. The system then resets :
. itself and starts again.

“Two ‘unijunction krelaxatr_on \‘?L
:oscillators are cross-coupled together. *

. On switching on capacitors C1and C2

start to charge up through R3 and R5.

<. The time constant C2-R5 is shorter;
-2 fires first and drscharges C2: As C2
charges up again it will.draw current -
“through '‘R5 and - R3:R4.: This will
;_,sHorten the Q2 time constant and in
about 07V @8 will begin to conduct -
"+ and its collector emitter voltage will

- drop to about 0.3 V. This in turn cuts -

off Q1 and: QZ thus breakmg the -

progressive - cycles; as C1 ‘¢charges up

slowly, the Q2 time constant will keep  ;
shortening till Q1 fires, at whichstage

C1 will Hischarge’ and the whole cycle‘ 5

Various: sound - effects “éan -be -

“obtained by varymg R3 R4 Ci1 and EN
“C2.
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- VARIABLE POWER SUPPLY GIVES POSITIVE OR NEGATIVE OUTPUT

o A Variable

 SINE/SQUARE WAVE CONVERTER

v

Many audro generatdrs only glve a

smusordal ‘output. “However- a
¢ square-wave output is'often usefuf too.
This circuit will square any sinusoidal

~ input over the range of 20 Hz to 30 -

“'kHz with an ‘output of about one volt,

r?; input signal should be about 400 mV.
. The waveform obtained is of much-
‘. better purity than obtained by a diode ’

»

: Transrstors are -

squ‘ar’ing circuit. The'circurt s in fact
* ‘suitable . for "use where square waves
' with a fast rise-time are required..

germamum NPN
types such as AC 127. “h

- The power supply is” 1.6 +V" and .
consumption is in the reglon of oneto
2mA f E - e

. T 7

power supply
complementary output - transistors s
capabfe -of swinging the voltage at the
output from +12 V through zero to —

v

The two output “transistors “can be

" types BD 135 ~ BD 136. These are

both cut off when the 500 ohm

usmg

rpotenti ometer s centred. <

Rotating the potentiometer in either

~direction will give positive or negative
- output voltages up’to-12 V and 800

mA., The series  resistors. (1. .ohm)

“monitor output-current and when this -
-exceeds a level preset by the 100 ohm

trrmmers will current limit the output.

A VARIABLE ELECTRUNIC CAPACITANCE MULTIPLIER

. L m

8C148

‘@

©'8C158 ‘
11

appearing- - across

The carcurt shown permrts {with the -
7aid of 4 potentiometer) the adjustment
“of. - capacitance’
‘terminals 1 and 2. The capacitance -
swrng is ‘'of the order of 1000 — 1, the

minimum value being determined by

~the value .of - the ‘capacitor ‘C By

substituting* a- thermistor  -for .. the

: potentlometer, temperature dependent
: capacntance rs obtamed

.,,rELECTRONICS TODAY INTERNATIONAL NOVEMBER 1974

 A'VARIABLE ZENERDIODE

The: circuit shown behaves like a -

- Zener diode “over ‘a large " range of
‘voltages.. The -current’ ‘passing through -
the voltage divider R1 — R2 is -

‘substantially larger than the transistor-

base current and is in the region of 8 .

mA. “The stabilising ' voltage - is

adjustable over the tange 5 = 45 V by e
changing the value of "R2. The total -

current drawn by the circuit is variable -
‘over the range 15 mA to 50 mA. This ~

"value is determined by the maximum

dissipation :of ‘the Zener diode. In the -
case of a 250:mW device thls is of the

* order of 50 mA.

When stabrhsmg hrgher 'voltages or

operating .at" hrgher -currents “it js
necessary to fit'a smafl heatsmk to the :
transistor. " | . . .

WHITE AND PINK NOISE

* BENERATOR

W Qronzess ‘
) . orBCi08

A basic noise generator can be built

using one transistor and a Zener diode. .~ - ;i
The’10 volt: Zener acts as the noise = .-

‘source and also stabilizes the transistor

; operating’ point. -Adding :capacitor C2 - ‘-
- will change the output from' ‘white’ .

noise to ‘pink’ noise. .

Output ‘level for components

" specified will be about 15 V for whits

‘noise and about 14.5V for pink noise.
 ‘The transistor should be a BC 108 or

: 2N3643 — other similar transnstors will }
" ‘do.- ‘ , r

' '129“ :



IDEAS FOR EXPERIMENTERS

STABLE HIGH: LINEARlTY SAWTOOTH GENERATOR . g

[sallved
g8
Q9
o0
0 ~¥
[
g
N
SRR e
= .

“r R ) ‘f S
88k >

. : outeot

10uF16v-

“In thls circuit two tranSIStors Q1 and

asa unijunction transnstor
.““Capacitor C1 “is
- constant current-source made up of

< transistors Q3, Q4 and © Q5. This

iensutes a linear voltage rise. /As soon as

this voltage rises to the value as found
“-at ‘a ‘point ‘A .of .the circuit (less the -
the 1
and Q2 . become -
:conductmg and C1 is dlscharged very i

“'base emitter voltage of Q2),
itransistors Q1"

rapldly
;. The voltage ‘Fise across C‘l 1s very

‘linear and is applied toan emitter:

Qul: L

" Q2 are connected so that they operate -

charged‘ by a’

, ‘temperatu re.

- follower stage. This ensures that there:
is"-no shunting effect ‘by "the load
circuit: which -could ‘bedetrimental to -
‘the linearity of the output waveform. =
©. The- :
{R1-R2-R3) contains -two transistors -

paotential ~ divider: chain

strapped ‘as diodes :and ensures good

_stabi lity of the'oscillator for variations

both - supply vo'Itage and
Frequency of ovperatron can be
calculated from the formuta:.

f=1/R4.C1

‘where 'C and R are expressed in ohms
~and farads and . ln Hz

"COAX

| Zener dlodes generate qu1te mtense E
“internal noise. This noise level is in'the .
“region‘of 30 dB “above ‘the “inherent -
-thermal noise and extends ‘out to 150

MHz or'so:

The circuit shown here may be used .
for adjustment of VHF converters and
", other receiving equipment.. -
1t.is energlsed by a dc source. The';
50 that
sbetween B and 8 mA flows through ‘

resistance > R.is -adjusted’.

“thecireuit, & - S

- Capacitor 2 should preferably be ,‘

ceramic. The signal output should be
fed viaa coaX|al cable

SIMPLE CONSTANT CURRENT
CIRCUIT SN

2N301

C 1Bk

IN
(Max32V)
ZENER 16V ¢
|

T 39K

@‘ -

CAseries transistor
* variable resustor for thls constant
‘current supply

“The ‘output cutrent is held wrthm :
' 10% over, a range of loads from & short '
- circuit to . 500 ohms. The required®
" “cufrent ‘is set by 'the potentiometer, -
The ‘transistors -specified will’ handle :
o voltages upto 32v. *’

“ GALLERY LEVEL

" The turntable voted No.1 by
orgamsatuon '

ROSELANDS: 2195 ‘

750-6593

OLE
AUSTRALIAN
DISTRIBUTORS *

‘an ‘independent consumer -
S q‘ vl L :

276 CASTLER EAGH ST SYDN EY
PHONE 61-9881

IVIAGNACORD INTERNATIONAL
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i ‘ZENER mune NOlSE GENERATOR

S OUTPUT

i

ouTPUT

‘is “used as a'
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-~ Slide controls
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/§ MODEL NC-310 DE LUXE '~

67-7329

SOLID STATE
19 TRANSISTOR MULT!-
BAND RADIO — 9 RANGES

: R, PB
i BATTERY/EL.ECTR [ KN

JCOLOUR CODED 9 BAND DIAL:

4 1. AM 535 to 1600 kHz, 2. Marine 15
#Jtoa MHz 3 &4, combined SW 4 to'12
A MHz, 5,730 to 50 MH2z, 6..88 1o 108
MHz, 7, 8 & 9 combined VHF Aircraft
- 4145 MHz-174" MHz . mcorporatmg
' weather band.
i-j| Siider controls, Dial ,llght, Fine tuning
‘J control, . Flip-up .. Time Zone "~ map,
Telescope antennas - compiete with

batteries and AC cord. $79.00 p.p. $1.40

MAIL ORDER SPECIALISTS

323 Elizabeth Street, Melbourne {2 doors from Little Lonsdale Street)

CASSETTE CAR STEREO
WITHA4 IC'S
Austratials best” value = "
in cassette players, Check these features:

Mini sized modern styled -slide .controts

.® Easily. fitted under ..dash . with no

protrusions ' e Full variable tone, 'balance, *

volume and fast forward -contrdls ‘e New
sideways cassette icading e Latest solid state
‘and IC circuitry,

12 VOLT NEGATIVE EARTH
PRICE $65 WITHSPEAKERS -

67-4286

THIS MONTHS SPEGIAL

Nlagnavox 8-30 speakers $14.95

MODEL OL-64D/P
" MULTIMETER :

DC volts: 0025, 1,10,

OK . o.p.v.), 5000 gat
OK o0.p.v.). . AV voits:

'CASSETTE CAR STEREO WITH RADIO

‘Combination Car ‘Radio &, Cassette Stereo

Player.

New! Compact! ] Inexpensive! Austraiia’s

“best value in a Cassette Radio Combination

_Unit, Features — .all_‘integrated circuit,
monolithic 1C -amplifiers, . push-in - slot
joading mechanism, eject & fast forward
push buttons, dual volume & tone controls,.

extremely powerful radio. The compactness -

of this unit ensures easy fitting in or under
dash of any car in Australia. Includes twin

matched speakers. Price — $89 with speakérs

, 250, 1000 (at
) De curren
A,s 1ImA, 50 m
JomA,
“Resjstance:
400K, 4M, 40 meégohms. DB scale — 20 to
plus 36 dB. Capacitance: 250pF to 0.02uF.

Inductance: 0-5000 H. size: 5% ‘% 4- 1/6
1% in, 3 .

CT-500/). $1G 75
Popuylar, medlum-slze,
mirror scaie;
Overioad-Protected. |
A o1 50V,

<O

DIGITAL
cLocK
RADIO

‘with 24 hour movement

Large Iighted digits,” 3 hour : sleép switch
automatic wake to radlo or buzzer alarm.

'$39 pp. $1 50

SPECIAL NOTICE TO PURCHASERS OF
RADIO RECEIVING AND: TRANSMITT-
ING EQUIPMENT

The words “PMG ‘approved type' [n our
advertiserments . do - not .mean - that - this :

equipment is covered by a-PMG iicence, But
the equipment -is-.of a type approved for
licence application, .Individual purchases of

radio receiving and transmitting equipment

must obtain a licence to operate from the
PMG radio branch in their particular state
Some equipment sold by -us cannot -
licensed and therefore can only be operatéd
by licenced amateurs.
SIGNED K.J. MILLBOURN

“SmA, -

HM
45;5%;32%“ Lol
Approx size: 512" x 3- 5/8" X 13/4" p.p. 50¢
i - U 10/P$55pp $1
Giant :1 61" - .Meter,
', Inbullt Ls:gnal injector.
‘Overload Protected.

. AM/FM/AIR -PB- WB

] soelD‘;‘TATs: | $32.50‘
VHF'MONITOR L
battery electric :

" SPECIFICATIONS |

\Translstor- 12 :Transistor, ‘&f 8
Frequency: FM -.88-108. MHz, AM
540-1600 kHz,” AIR-PB108-174 MHz;
Power:  Oiitput: ~Maximum: 500 mw
Undistorted 280 “'mW; Speaker: 3"
ohms; . Earphone: Magnetlc 8 ohms.
Power Source: DC 6§V UM-2'x @ pcs. or
AC 230 Volt; Antenna: Ferrite bar for
AM, Rod antenna for FM/AIR-PB-WB;
Controls: - Voiume (w/onoff switch);
Selector {(AM/FM/AIR-PB-WB);
Accessories: =~ Earphone - & batteries;
Dimensions: 3: 3/8" x 6% x 9SW';

J Welght: Approx. 3 1b. : .

1WATT 3 CHAN NEL
C.B. TRANSCEIVER
0:WITH CALL SYSTEM .
® EXTERNAL AERIAL Lk
{CONNECTION :
SPECIFICATIONS, NC- 310 9
Transistors: 13
Channei ‘Numbey; 3,
Citz. Band . e
Transrmtter Toietance:
.005 % [
RF input Power- 1 watt N
Tone-Call Frequency: 2000 HZ'
‘Receiver type: Superheterodyne
geNcewer Sensitivity: 07}1V at 10 -d8

Selectivity: 45 dB at i1o kHz

IF Frequency: 455 k '

Audio Output: 500 mw to’ External -
Speaker-Jack

| 27.24" ‘OMHz
Frequency

er - Supply: 8 . UM-3 (penlite
battery) S "
urrent-. . Drain: Transmltter:
20-220mA

Receiver; 20-130m

_1°watt 2 channel transceiver with ¢ail 5
.0  system. 27,240 MHz. 12 transistor. -
/i .. -PMG approved type.. ;

“SPECIFICATIONS:
Crystal Controlied:
power

Transmitter ~—

. to  RF - .stage. - Opertating
frequency — Any 2 channels
in -the 11-meter - Citizens.
Band. ;.  Receiver . =/
Crystal-controlled
superheterodyne circuit with
455 .. K¢ IF. Antenna —
‘Built-in 60" telescopic whip
antenna.. Audio - Output — -

.supply required — 12 wvolts
t?(it (Elgh’(| )1 5L vdolt EC g
attery cells oudspeaker
;7“9 ,%"ui‘;’:". 247 PM tvpe (built-in)
Sing ! function as mncrop one on

'$39.85, each. transmit.

5EWATT UNITS | - EEEL

-

MIDLAND model 13862 watt 23- channel

crystai controlled, frequency synthesized 27

MHZ transceivers, "aii crystals included, 12 to’
13.8v DC operatlon. hoise Irmlter, S- meter
with mobile . bracket,- - duai-conversion
receiver with : P.T.T.. microphone. .ail for
only $99 P.P. $2.00.For amateur use only.-
MIDLAND model 13-894 5 watt AM-SSB
combination tfransceivers.. 27 -MHz alt 23
chanpels crystals provided. 12 t613.8 V.DC
operation, noise blanker, selectable sideband
switch, fanﬂer squelch control, S-Meter,
mobile bracket ‘with (P.T.T. microphone,
containing .29 transistors, 3 FET's. one {1C
and 53 diodes, ali for only 5185 P P $2. 00
for amateur use only - N

.1 -Watt input

0.8 -watt maximam, Power ;-

"MULTIMETERS

BT iV Pivs

\Price $49.50 per umt or 399 oo Dair

st

AS-100D/P $34.50
High 100,000 §)/voit
sensitivity on D.C. .
Mirror .scale. Protected
movemnient )
AC/V: 6V, 30V, 120V.ﬂ
300V, ﬁ?ov. 1200V "
go ,000

C/Vi 3V, 12V. 603, .

)
DC/A: 12[A, 6mA, 60

300m 12A.
QHM: 2k 6200k 20M :

200M

d R
Audio Output:. sV, 30V, ;120V, 300V,

600V, 1200V AC
Battery- internaj

Approx. size- 71/z" X 51/z" X. 23/

250V, .:500V,

1000V,
(10,0008Y/Vv).

1000V ' at
(10/600§Y/V).-

DC/ SOUA, “1mA, 50mA. 2sdmA 1A,
10R

OHMS : 10k$2, 100k$2 1MQ 1o00mM§2 .
20'to + 62dB o 3
Signal’ Injector: Biocking osc:llator c:rcuut
with"a 25A102 transistor. . ;

pbmx size: . 6-2/5" x 1/"" x :3-3/5"".

H10K1 MODEL L-55 FET
MULTITESTER .

This amazin
features ‘a 20 ‘Meg ohm
input lmpedance, 36 ranges
from 300 mV fult scale to
.1200 volts and can
“measure as low as .2 ohm!
Comes ", compiete - .with
< probes and carry case.
$42.95 p.p. 75c.

MODEL C1000 $6.95 p.p. 50¢
is the ideal low cost pocket
< meter. :
-AC volts 10V, 50V, 250V,
1000V (10003 4/V),
DC volts: 10V,.50V, 250V, - .
1000V, (100034V) i
-DC‘current: ﬁn/—\. 100mA -
OHMS: 150k e
Decibels: -10db to +22d8. ; R
. Dimensions: 4%" x 3 1/8" 1 1/8" 43/4"
3-1/8" x 1-1/8"

(30, 00084/V) 5000V

200 H. $13; 50 p.p. 75c

900 quadrant meter,

Pocket size.: -

AAC/V' 10V. 50V, 100V,
000V

100pF to .01 ,w=. .oolyF to’

M.

db: -20db to + 22dB. "
Audio Output: 10V, 50V, 120V. 1ooov Ac.
Approx. size: 412" x 34" x 1+ 1/

20,000 ohms per volt.

TAC/V:I2.5V,.10V, 50V, :

DC/V::0.5V, 2. 5v, i0V,.50V,250V,.500V, ‘

instrument
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n-dvna 2000

. —'a new model in the Scan- Dyna senes
of Hi-Fi receivers. This new unit has the
- modern elegant - design “and advanced

“¢ircuit technigues :characteristic of aII

Scan-Dyna products.

: The Iow dark Iook and weﬂ placed

“control knobs ensidre  that’
~Scan-Dyna~ 2000° receiver will - Iook
-place on'most book shelves.

Output is 2 X 25 watts (s:i’ne-weve
‘power —into _4 ‘ohms) '~ jimpressive
, 'conS|dermg the price. o

Frequency ranges include FNI MW and]

LW, - The ' Scan-Dyna 2000 “has- five
, preselected FM stations plus all famlmes
required in a Hi-Fi receiver.

PRICE $289.00

' DURATONE 1MPORTS

. 3a Botany Street, Phillip,
. ACT. 2606
“Phone: 821333

132
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" Amplifier-section: -

.. Power output:- «

Distortion:

Frequency -response:

Effect band width::

Signal-to-noise-ratio:

Channel separatuon
|nputs :

R

IF: o
Tunmg fange:
" Pre-selected station
IHFM Sensitivity: -
Limiting: -

Sngnal-to-nonse-ratro

Dlstortlon

Capture-ratvo:

Channel separation:
Frequency response:
Pilot suppression: . -

AM—section- At

~Tun|ng range LW
Tumng range Mw:

ELECTRONICS TODAY INTERNATIONAL —~ NOVEMBER 1974

FM-saction: .

. Less than 1%/max’
“output :

©:10-60,000 Hz
Better than 85 dB Imax. -

.output &

Better than'50 dB, 1 kHz
> PUinp.: 47 Kohms/Z mvV
“RIAA,

'y Tape inp.: 470

~“Kohm7200 mV

v

With ceramic filters
87-104 mHz - -
s: 5 diode tuned e
1.8 uV
18 uV/3 dB
1.8 quor 30 dB/100%
“mod 1 kHz v
;20.4% for 100% mod
il kHz
~2dB

50-16,000 Hz +1.5 4B

. 145.360 Kz
510-1,660 kHz

2 X 25 W sifius/4 ohm :
-2 X 40 W music/4 ohm

120-20,000 Hz '+ 1.6 dB .

Better than 35 dB, 1 kHz :

19 kHz better than 30 dB
-38 kHz better than 40 ¢B -

o

< Sensitivity:

’ Signal-tp‘-noise-ratio:

Control ranges

Turnmg knobs

5

' ?Pushbuttdns:

Connections:

M -Anténnei :

o Speakers

Other data

’ |ndica't'9fe: E

~Power supply: -
Semiconductors:

Dimensions:

‘Color:

] Weight: .. ;
Scan-dyna 2000 meets specifications for DIN
45500 : C T

k . Tuning, volume with
- power-switch, bass,
‘treble, balance

300 ohm balarice, AM- . ¢

-phono, tape
 Meter for. A'M-‘FM‘”tunmg
" Meter for pre-selected
~21Cs

25 cm deep-

5,2 kos.

1 uws B sugnal-to-
‘noise ratio . .

53dB/Imv

Tape, phono, AFCLW, - -
MW, FM, mono, 5pre- -
selected stations FM’ A

Antenna and earth wire

2 X stereo({4- 16 ohm)
headphones e

stations ;
220 V/50 Hz
47 trans;stors
25 diodes

55 ¢m wide
9 cm high
Black




7401 -
7402
7403
7404

7406
7407
7408
7409
7410
7411
7413
7415
7416
7417
7420
7422
7423
7425
7426
7427
7430
7432
7437
7438
7440
7441
-7442
17443
7444
7445
7446

Low rowm m

74L00
74L02

74103 .

74104
74106
74L10
74L20
74130
© 74142

;
7447
7448
7450
7451
7453
7454
7460
7464
7465
7472
7473
7474
7475
7476

.7483
7485
7486

<7489

7490

7491
7492
7493
7494
7495

.-7496

74100 -

74105
74107
74121
74122
74123
74125
74126

74L51
74155
74L71
74L72

74173

74174
74L78
74185

174186 .

HIGH SPEED T

1 74H00 :
74H01
74H04

74H08 .

_74H10
74H11

74H20
8000 SERIES TTL

8091

-8092

" B095

8121

8123~
8130
78200
8210

59

‘1.39 )
.89 -

1.59
219
2.59
3.49

74H21
74H22
74H30
74H40

74H50 .3

74H52
74H53

8214
8220~
8230
8520
8551
8552
8554
8810

9000 SERIES TTL

9002
9301

.39

1.14 =

.9309
9312

74141
74145
74150
74151
74153
74154
74155
74156
174157
74161°
74163
74164
74165
74166
74173
74176
74177
74180
74181
74182
74184 2.
~ 74185 -
74190
74191 1.
74192 -
74193
74194
74195
74196
74197
74198
74199
74200

74190
74191
74193 1.
74195
74198
740164
741165

74H55
74H60
© 74H61
74H62
74H72 -
74H74
74H76

[

8811
‘8812
8822
8830
8831
8836
8880

[EY TR PIIN
Ynboiwnod
O B8NS 60D

89 | 9601

.89 ;|- 9602

. Pleate specify date sheets - required ~“with order.” 4
$.50 per data sheet for items priced less than $1.00 each.

74C00
74C02
74C04
. 74C08
74C10
74C20
74C42
74C73

CD4001

139
.55
.75
75
65
65

215
1.55

CD4009" "

74C74

74C76 1.70
74C107 ‘1.50
74C151 2.90
74C154 3.50
74C157 2.19
74C160 3.25
74C161 3.25

1.15 | 74C162 3.25
74C163 3.25
74C164 3.50
74C173 2.90
74C195 3.00
80C95 1.50

SERIES RCA-EQUIVALENT

CD4013
CD4016

1.20{CD3023 557

1.25| CD4025™ 255
295|CD4027 133

‘Complete with components -

80C97 1.50 .

LOGIC PROBE KIT :

* Ten nanu/sec capability X

* Checks TTL & DTL fogic - «

* Dual stope mémory ' -
* Internally or externally powe’red

" Internal 5V regulator
Kit is complete with all necessary: components case
$49.95 . -

probe, complete instructions and I6gic chirt

PHOND AMP {for ceramlc/xtal cartrldge)
* 2'watt RMS at 8 ohms B .

~* ‘Build int6 turntable for self cuntdlned

amp. with tone control

¥ Power supply not included = can use’,

battery supply
Munu

& instructions Stereo

CALCULATOR CHIPS

5001 LSI (40-Pin) Add subtr,, mult ‘& div., 12-dig. 1
Data supplied with-chip $3.95 ea
' Data‘only we Refundable ‘with purchase - 1.00 ., *
5002 LS similar £0' 5001 exc. des. for battéry Lc
operated - Data supplied with chip 7.95 ea.
Data only <= Refundable with purchase - - 1.00
5005° LS (28 pin) Full 4 funct. ‘mem: 12-dig. displ. & ¢
calc. 7 seg. mitpix. outp. Data suppl. w/chip B.45 ea.
- -Data oniy — Refundabfe with purchase .00 :
MMS736 18 Pin,6-dig. add,sublr., nult; div. 395 ed.
DIGITAL CLOCK CHIPS
MM 5311.28-pin any rﬁldoul 6 dxg 8CD rhux

with spe¢. sheet 595 ea,

MM 5312 24-pin any readout 4 dngn ipps output 3
BCD mux with spec. sheet 6495 ea.

MM 5313 §8 p|n any readout 6 digit |pps

D mux with spec. sheet 795 ea.

MM 5314 24-pin LED-Incandescent feadoul mux

6-digit with spec. sheet 8.95 ea.

MM 5316 40:pin ‘norm. alarm sét Snooze alarm-timer
12 or 24-hr. operat. with spec. sheet 12.95 ea.

Visible red TO' 18 . .

-Axial leads micromini domie . .25 ea.
MM5020 Jumbo-clear dome visibie red .35 ea.
ME4 Infra red (invisible) diff. .dome

25 ea.
5/1.00
3/1.00
.60 ea.

DISPLAYS

MAN1 - Red, 7 seg.,..270"" - .
MAN2 . Red alpha numeric, 32" {495 ea.
MAN3A Red, 7 ség., ;127" in line leads o 79 ea.
MAN3M Red, 7 seg., 127" staggered leads 1,15 ea. .
MAN4  Red, 7 seg., 190" 2.15 ea..
MANS5 - Green;.7 seg., 270" 2.95 ea.
MAN?7 . Red, 7seg »270" 1.50 ea.
MANB ' Yellow, 7 seg., 270" 3.95 ea.
MANG66 75" hlgh direct viewing LED . 4,65 ea.
DL707 : Red, 7 seg., ..3” - .2.15 ea,

OPTO ISOLATORS

Diodes
Transistor

$2.50 ea.”

'$1.09 éa.
69 ea

ON ORDERS OVER szs 00 DEDUCT 10%‘ .

Tk

+ NPN 7400 VOLT
ONPN T
SNPN

.POWER SUPPLY SPLITTER
Ground referencefor positive & negative’ . e -
uutput from 5|ngle supply — any DC source lb "0\/ .
Balanced output adjustment: . : s T
* ‘1 amp-current capability with sink .
increase usefulness of your power supply, L
Complete with all components & instructions /5495 |

I‘Ti‘Vohage Ro;ver Transistor; ~ Primé Ouaiity
Typically 40’Bé'la at 50 MHz: 10W, 1A max TO-S'
$2:45€a. . With rqr’ﬁbined
1120 ea. . toial 6100 ;
(757, teans = A58 OFf

300 VOLT
200VOLT *

‘Pos V Reg (super 723} - TO-5
Hi performance AMP -
Voltage Foliower E
Negative Voltage Regul.
Positive Voitage Regul. ,
Op AMP (super 741) .
Micro Power Op Amp’ . MINL.DIP-
5V Reguiator 200 ma _ -7O-5

.5 V 1A Regulator T0:3
"‘Voltage Foilower Op. AmpTO-5 a.
Hi perf. Volt. Compartr. . -MiINI-DiP, TO-S 105 EL | L

.. Hi-speed Dual Compam Dip 29 éa. : ¥

. ,Neg. Reg. 5.2, 12, e 135ea. e ! .
Quad Op Amp 195ea.
Quad Comparator Co 169 ea.
Pos. Volit: Reg.
{6V-8V-12V-15V-18V-! 24\/) TO-220
:AGC/Squelch AMPL 105 or OIP
" AF-iF Strip-detector -, Dtp
.AM/FM/SSB Strip
Pos. Volt. Regulator
2W Stereo amp
12 'Watl Audio Amp olp :
6W Audio amp MINI-DIP :
.- Low-Noise Dual Pre-Amp o114
Low-Noise Duai Pre:Amp DIP
Prec. Voltage Regulator- . DIP L
Timer MiNI-DIP
RF-IF AMP MINI-OIP
Operational AMPL TO-5 or DIP
Dual Different. Compar. . DIP 29 ea. . -
Voltage Regulator 2. DIP : .59 ea. ;
Dual Hi Perf. Op AMP . OIP e 9ea.
Comp. Op AMP MINLOIP) TOS5 35 ea.
* Dual 741 .0p Amp T0O-5 or DIP :79 ea.
Freg. Adj. 741 o -MINI-O1P .39 ea.
Stereo Pre-Amp _ iP
+TM Mulpx Stereo Oerod
'FM Mulpx Stereo ‘Demod DiP : o 3 Lo
Duat Comp.. Op. Amp. AR . SE R
Dual (M 211 Voit. Comp. P i S
TV-FM Sound System
FM Det-LMTR & Audio
Pre-Amp
Quad Amplxher
Precision Timer . i
‘Core Mem Sense AMPL FEERE A ea. . S i o
Core Mem Sense AMPL /- : L ) A
Core' Mem Sense Amp N
<Core Mem Sense Amp .
Funcfion Generator -
Dual Peripheral Oriver “MINI-OIP " .
Dual Peripherai Driver . MINI-OIP 775 D) . v
" {351) Oual Periph. Oriver MINI-OIP .
Quad. seg. driver for .. .DIp
LED readout Ll
Hex digit driver fo)l 28

.95 ea.
3Sea.
1.70 eéa.
-+, 110 ea.
1 65 ea.

TO-5 S
MINI-DIP, TO-3

"195ea. : ot Ui
115ea. : i o
779 ea. K i 1
3.25 ea. . i
59 €a. -
2.69ea. "
1.49 ea.
1.25 ea.
». 17%ea, T
1.79ea. ; { N
.79 ea.
99 €a.
45 ea.
.29 ea.

o
MINEDIP
op . - =

Please specify which data sheel's are required with oider. Lol B j
B Add $.50 per data shect for items-priced less than $1 00' ) =

CD4016
€D4011
CD4012 " .

| CD4017
CD4019
CD4022
“MEMORIES
256 bit RAM MOS

3. 1024 bit RAM MOS
5260
7489
8223

64 'bit RAM TTL

1.35|CD4030
2.751CD4035 2.85

1024 blt RAM Low Power

Prograrimable ROM'VV

295
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“CHEQUE WITH .ORDER.
'EY ORDER'IS USED SEND RECEIPT WITH ORDER.: SHIPMENT :
SWILL ME ‘MADE VIA AIR MAIL
; THREE DAYS FROM RECEIPT vMINIMUM ORDER — $5 00

""‘_ALL ITEMS ARE NEW, UNUSED" SURPLUS PARTS — TESTED

FUNCTIONAL. SATISFACTION IS GUARANTEED. THE PRICES
ASLISTED :ARE IN' "AUSTRALIAN -DOLLARS. SEND -BANK
IF INTERNATIONAL: POSTAL. MON-

‘POSTAGE PAID —*WITHIN

NTERNATIONAI. ELECTRONICS UNlIMITED

. P.O. BOX 1708 - MONTEREY, CkAleF. 93940 USA
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That’s rlght Even though Bose are the most

hlghly reviewed speakers in the mdustry,
" even though critics proclaim “Bose is best,

big or small, high or low” —now there are
two speaker systems better than Bose 901

and Bose 501!
" BOSE 901 SERIES TWO

‘Introducmg the Bose 901 Series Two—it's everythlng' L
‘that the original 901 was, and more: ® Multiplicity of
acoustically-coupled full-range -drivers ® Flat power
“ radiation ® Completely new Active Equalizer design,
suited to program source variations never available .

* before, 'and adapted to a ‘much wider range of room

* environments (even drapes) ¢ and SYNCOM™ II '

Speaker Computer quallty control testing.

.
“AUSTRALIAN DISTRIBUTORS

<o W. C. WEDDERSPOON - PTY -LTD

3 Ford Street, Greenacre. 2190

:“"Telephone: 642 3993 642 2595
“Showroom demonstration by appointment

s

BOSE 501 SERIES TWO

Also introducing the new Bose 501 Series. Two — the =
.. other speaker with direct and reflected-sound, and flat

power radiation, at a price far lower than you'd expect
to pay..

“'The new 501 Ser1es Two features: ® A new tweeter -
" with double the magnet size of the original 501 and four v
. ‘additional components in the crossover network, for
- improved high frequency re§ponse and power handling -
capability ® ‘and 100% selection and matching ‘of the "
wooférs and tweeters with the: SYNCOM™ ]I Com-"
. puter—the unique computer designed by Bose'and put -~
‘‘into operation in August 1973 to achieve a new level of -
-~ speaker performance. B
- We invite you to challenge us! Compare the Bose 901 :

Series Two fo any other speaker, regardless,of size or

price; and compare the Bose 501 Series Two to any-
~speaker upto thé price of the 901 Series Two. You be"
the judge. If we have done our homework correctly, the L
' comparlson wﬂl be 1nterest1ng and short' : N

T2




1 SHte g ; M the wnmflm
'mosphere of Instrol’s showrooms, where the best of the world’s leading brands of sound equlpmem

|splay — with systems to suit every taste and every pocket.
njoy a relaxing cup of coffee whilst you listen to the sound advice of the Instrol HiFi experts. The coffee and -

1e advice are free and put you under no obligation.
1strol have the reputation in Australia of being the HiFi peopleé — and they baek wip their repiitation with an

ncondmonal two-year parts and labotfr warranty on all the equipment they sell. And you don’t have 1o wony
out cash — Instrol will tailor terms to suit individual requirements.
f you’re looking for the best in listening — ook to Instrol.

91a York Street, Sydney. Phone::29 4258,
75 Lonsdale Street, Melbourné. Phone: 67 5831.
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