


b ",‘SL 120 BASIC

e Add tonearm of your’ choice.

+.-e Direct-drive brushless DC motor ; .
'« Wow & flutter: less than 0.03% WRMS. ' o
"o Rumible: better thar =50 dB {DIN A}, =70 dB[DlN B]
- o Fast build-up time (within 72 rotationat 33%s rpm). =+
‘o 33 ¢m aluminium dlecast turntable platter dynamrcally o
- -balanced. , o
e Stroboscope speed mdrcatron on tapered nm for easrer* v
- checking. - i
“ /s Variable pitch controls (+5%)

e Aluminium diecastbase. =
. ¢ Audio-insulated legs. -

..o Removable dust cover -

P

1 SL1200 ~ STANDARD

o 'o Drrect-dnve brushless DC motor. _
o Wow & flutter: less than 0.03% WRMS.

o Rumble: better than ~50 dB {DIN A}, =70 dB [DlN B}
- Fast buitd-up time (within ¥z rotation at 33va rpm), o
-e33cm aluminium drecast turntable platter dynamrcally S
‘balanced.
Stroboscope speed |nd|catron on tapered rim for easrer o
«checking. - ; S
Variable pltch controls ( +5% : <
' o Precision-engineered tonearm with lateral
" “balance and direct read-out of trackmg force

‘e Anti-skating'device.. " i
.o Adaptable for discrete 4-channel (CD 4) records
-e'Aluminium diecast base. ~
.+ e Audio-insulated legs. s
e Removable dust cover stays open at any angle

[

5 SL 1300 AUTOMATIC
o Automatic starl stop and return. ‘ e
s Memo-repeat mechamsm - plays same record up to 5 Cra
times.. :
o Direct- dnve brushless DC motor utrlrsmg the platter as part‘;,
of the motor.

-« Wow arid flutter less than 0 03% WRMS ‘
: ‘o-Rumble: better than <50 dB [DIN Al =70 dB [DIN B]

~& Pitch'control range 10%. -
" -#'33 cm dynamically balaticed platter S
o Stroboscope speed mdrcatron on tapered nm for eas:er L
- checking: e
- ePrecision engmeered tonearm wrth glmbal suspensron !

= #8"-shaped tubular, universal 4 prn connector

. .direct read out stylus preSSure ,
. & Anti-skating ‘control.’

' & Adaptable for CD4 records
- e Audioinsulatedlegs. ‘

Yl Removable dust cover stays open at any angle
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Techc:i':al E'gtcc:?:r' Brian Yeha “’1.3‘:; ETI's 50 watt power module is basis for two of this month's projects.
Engineering Manager: arry

LI Ao i T L A ACTIVE-CROSSOVER AMPLIFIER ..........c0viviinisennaa... 63

Terry Marsden; _Advertising

Sydney): Grant Evans; Advertising i 1 3 X
' ,f’}’g‘f g %%b?gm.) Charrie Lovy: How our active crossover network is coupled in to a system

elpaurner Cracrie ) Loy, Suits 23, (o] o3 [od f -3 £ 1 ; TR Y &

2%2.;,3.‘; A’:'Lj.’:d.,“g;'c,u;-"gﬁs"oa&’,; Test CMOS and TTL with this versatile new instrument.
Austraila, 12-20 O’'Connell Street,
North Adelalde, S.A. 5006.
67-1129). Brisbane: David Wood,
nday Agency, 11-14 Buchanan St.,

West End (44-3485).
OVERSEAS — United Kingdom:
Fiectronics Toaa_. 36 Ebury St.,
Lonaon SWIw wW. U.S.A. A.C.P. ]

Room 2102, 444 Madison Avenue

New York 10022.

Printed in 1975 by Wiike & Co., LIFEONMARS? ..o iiiiiiiiiiiiininniiieniesnnsnsnnaenes.16

Browns Road Clayton Ve,

,?',’:',","_‘m'(". Qgsg;ar::anq. n%n:glidaat:g Latest Viking space mission specifically searches for life on Mars.

maximum price only). OPERATIONAL AMPLIFIERS . ... .0t iiiiiiiinciennenrannnnns .27
Practical series explains how to use these enormously versatile ICs.
SCIENTIFICCALCULATORS ... it iiiiiiinneniiennnnss cene...32
How to choose the right calculator for you — plus extensive market survey.
ELECTRONICSIT'SEASY! ............. Cireeias e ....88
The basic logic famtlies — introducing the flip-flop.
AUDIO FACTS ... .. iiiiiitiiiiitrenatansnnanansansns ceee.. 99
Regular new monthly feature — latest news on audio developments.
IDEAS FOR EXPERIMENTERS .....c.ciiiiiiinrinnrecnnnnones 100

Potpourri of circults, ideas. hints and tips.

REVIEWS

RABCOST-7ZTURNTABLE .........c.coiviiienninnnen. ceev....80

Harmon Kardon's straight-line tracking unit has unexpected benefits.

COVER: Scientific calculators cost .

s efusieiizie  NEWS & INFORMATION
to choose the right one for you.

Featured in our cover pix is Sharp’s

EL-1100. (Cover pix by staff ' a
photographer John Knight). NEWS 5; ERRATA & ADDENDA 102, 110; ADVERTISING INDEX 110.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1975 3



For optifnum performance, we récomimend BASF tapes.

Wlth taped tusic, as it five'¢ard stud, You'll alw ¥¢ get the resulis” And, like all ARAI Hi-Fi equxpment distributed by AKAI Austraim :
i "you wanit when you play with 4 deck that always delivers what you want. “Pty Ltd q4t’scovered by our Comipleté Protection P]an
Take this deck, one of the three new tassétte decks from AKAIL AVhich simply fneanhs; 12 motiths’ full parts aiid labo
- The GXC325D It comes stacked with features to thake yout music sound:‘months’ free insurance; and a lifetime guarantee on all GX recordmg
+.~‘cléarer,-And richer. It has'd three head function, with separate tecording - . ‘heads. Make sure the Coiniplete Protecnon Plan Warranty Card is thh :
¢ and playback heads for wider frequency response. It comes with a closed - “"'your AKAI equiptent. Sound good? :
“-loop double capstan, which mamtams proper back tensnon, and perfect e Ata recommended retail price of §
tape and head contact. . - is quite a deal. Care call our bluff

i 'The ARAL Hi-Fj Professionals are: NEW SOUTH WALES Albufy- Haberechis Radio & TV Bt y1Ltd 610 D St Heg: td 1go’ St Howral: Fred y
;=293 Bonig Bong St Broken Hill: Pee Jay Sound Centte 364 Argent St Burwood: Electronic Enterpnses Pty Ltd 11 Burwood Rd Contord;: Sondrts Music Service 24 Cabama Rd Chatswobd:
> Autel Systerns Pty Ltd 639 Pacific Highway Crémorne: Photo Art énd Sound 287 Militaty Rd Crows Nest: Allied Hi-Fi & Reécords 330 Pacific Highway Dee Why: Mastettotie Electronics
824 Pittwatet Rd Flve Dock: Douglas Hi-Fi 65 Patramatta Rd Gosford: Gosford Hi<Fi 163 Mann St Griffith: The Record Centre 222 Bafina Ave Hurstvilles Hi-Fi House 127 Forest Rd
Lismore: Notman Ross Discounts 69-73 Magellan St Marrickville: Apollo Hi-Fi 283 Vietoria Rd Mifanda Fair: Miranda Stereo & Hi-Fi Centre Pty Ltd Shop 67 Top Level Mona Vale:
Warringah Hi-Fi Shop 5 Mona Vale Couit Bungen St Newcastle: Eastern Hi-Fi 519 Huriter St Neweastle: Roti Chaptnan Hi-Fi 880 Hunitet St Nowrd: G P Walker & Son Pty Ltd 96 Kinghorn
.St Paframatta; Magnetic Sound Industries 20 Macquarie St Parramatta: Selsound Hi-Fi Pty Ltd 27 Darcy St Rosélands: Roselands Hi-Fi Pty-Ltd Gallery Levél South® l-luntville: k
Selsound Hi-Fi Pty Ltd 803 King Georges Rd Summer Hill: Fidela Sound Centre 93B Liverpool Rd Sutherland: Sutherland Hi-Fi 5 Boyle St Sydney eity: Jack Stéin”Audio Pty Lid 2
i+, Clarefice St Sydney city: Magnetic Sound Industries 32 Yotk St Sydney citys Duty Free Travellers Supplies 400 Kent St Sydney city: Opta Hi-Fi Pty Ltd 187 Claténce St Tareé: ‘Taree
“ Photographics Graphic House 105 Victoria' St Wagga Wagga: Haberechts Radio & TV Pty Ltd Baylis St Wollongong: Hi-Fi House 118 Keira St Wollotigong: Selsound Hi-Fi Pty Ltd 2.
Crown Lane AUSTRALIAN CAPITAL TERRITORY: Canberra City: Allied Hi-Fi & Records 122 Burida St Civic Fyshwick: Douglas Hi-Fi 53 Wéllongohg StVICTORIA: Melbourne:
2 ;‘Douglas Hi-Fi 191 Bourke St Melbourne: Pantiles Hi-Fi Cnr Flinders Lane 8 Elizabeth St Warrnambool: A G Smith Pry Ltd 159 Liebig St QUEENSLAND‘ Booval: Wooliorths (Qld)
. Ltd Brisbane Station Rd Brisbane: Chandlers Pty L.td: 112 Edward St Brisbane: Tel ‘Air . Electronics Geotge St Fortitude Valley: Packard-Bell . e .
Pty Ltd 302 Wickham St Mackay: David Jones Pty Ltd Sydney St Mt Isa: The Sound Centre West St Newstead: Hendrix Pty Ltd 107 Bréakfast
Creek Rd Southport: Trevor Stokes Scarborough St Toowoomba: Catchipoles Cassette Centre T & G Arcade Ruthven St Toowoomba: Humphreys Hi«Fi
:*- Centte Ruthven St Townsvillé: Woolworths (QId) Ltd 345 Flindets St SOUTH AUSTRALIA: Adelaide: Ernsmiths 48-50 King William St Adelaide:
-:Flinders Trading Co 55 Flinnders St Adelaide: Sound Centre 2001 115 Gouger St Glenside: Metrovision TV Rentals Pty Ltd Conygham St WESTERN .
AAUSTRALIA: Perth: Douglas Hi-Fi 883 Wellington St TASMANIA: Burnie: James Loughran & Sons Pty Ltd 29-31 Wilmot St Hobart: Quantum .. - The name yott don’t have to
“Electronics Pty Ltd 181 Collins St Launceston: Tasmans Acoustics Pty Ltd 62 Tamor St Launceston: Wills & Co (1954) Pty Ltd 7-11 Quadrant <+ justify to your friends.
Ulverstone: Gillards Music Centre 57A Reiby St NORTHERN TERRITORY: Darwin: Pfitzners Music House Smith St. o
’The AKAT Complete Protection Plan does nor cover equlpmem purchased outside’ Austraha

70584 :
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NEWS ¢

NEW CONCEPT IN PORTABLE INSTRUMENTS

The new TM 515 Traveller/Main- -

“frame by Tektronix looks and feels . .
like quallty flight luggage! Unsnap the S
end caps and you discover full operat- .

ing provisions for five TM 500 plug-in,

modular ‘test and measuremeht mstru- ﬁ

' ments ;
Although the TM 515 may be used

as a power module mainframe for any ,
of the 29 or so TEKTRONIX TM 500 -
plug-in instruments, Tektronix suggests -

*building” a portable instrument pack-
‘age by starting with the new SC 502 -
Plug-in Oscilloscope that takes two
cornpartmenits, and then adding'up to’

three additional instruments that offér“

‘optimum facilities for the mtended
apphcatlons L

Outsrde the TEKTRONIX TM 515

is a-tough plastic travelling case. Inside, =
it’s a‘mainframe for five TM 500 plug-

in instruments, an interface circuit- .
board allowing the instruments to

‘talk’ to oné another, and a shared
power supply with forced-air ventil- -

ation. A factory-installed option
{Option 5) allows TM 515 users to

interconnéct the plug-in instruments
via the rear interface circuitboard ..
without making soldered junctions’c ...

an advantage when the service tech-

nician'may select a different group of -

instruments for separate trips into the

field. A single line cord connects the
TM 515 to primary power. -

The power transformer of the ‘TM

515 accommodates 100, 110, 120,

ligest

200, 220, and 240 Vac g‘naagim‘aa‘gn

440 Hz, However, the range of line
frequencies is limited to 48-60 Hz when
the factory-standard ventilating fan is

“-installed. An optional 48-100 Hz fan is -
_.-accomplished wrth qurck-change lme

selector blécks:

"Details from Tektromx Austraha Pty '

Limited, 80 Waterloo Road North

: - Ryde 2113

(" EDITOR'SNOTICE \

~ terms of the Commonwealth Copyright Act (1968).

-eireuit diagrams and prmted clrcurt boards reproduced in our vanous

“eonstructing one or more projects for their own private use, nor by~

.. Commercial organisations should riote however that no project of .
part project described in Electronics Today International or associated
 publications may be offered for sale, or sold, in substantially or fully - -

The contents of Electromos Today International and assocrated R
publications is fully protected by international copynght under the c

.- Copyright extends to all written material, photographs drawmgs,
publications. g
Although any form of reproductnon is techmoally a breaoh of copy-
nght in practice we are not concerned about prrvate individuals ;

pop groups (for example) constructing one of more rtems for usein - o
connection with their performances.

assembled form; unless a licence has been specifically obtamed sotod :
from the pubhshers Modern Magazmes (Holdmgs) Ltd. o

~ 'ELECTRONICS TODAY INTERNATIONAL—OCTOBER 1975~~~ = . . 5



news digest

CORDLESSSOLDERNGTOOLS ~ o | nghtersmakemaconvementunit

for outsude serwcement s e

NOTHlI\IG NEW

1t has recent!y b n suggested that = |
‘an electronic system be‘installed in -~
~Australia’s Parliament House to record
“the votes of our legislators. : o

A basically similar system was ,,
suggested almost exactly 100 years

- dia, for general purpose sélde’r“m'g'. NEW Mlt’:RDWAVE DE\IICE
.-A neat push-button controls the . Y
- ‘operation, switching on an indicator - A new solid-state microwave dewce, .
: .o lamp, an inbuilt famp to light the whlch it is claimed will make possible”.
T he 'ISO TIP' battery-electnc o work area,-and the heater circuit, The “-power-amplifiers that operate at - -
- soldenng tool manufactured by the 7 tip heats in five seconds. The .- - ~“frequencies as high as 20 GHz, has™
J WAHL corporationisnow -~ - - ‘1SO-TIP' {isolated tip) constructlon ~“been developed at General E|ectncs :
“distributed in Australla by Royston ' “and the low operating voltage, .~ Research and Development Centre.
‘Electronics. ' * o eliminates electrical leakage risk.. .. "The device is a marriage of transistor
':‘fhns 170g (d602) unit is compl‘eteiy “+ . Recharging from ac mainsis - - and lmpatt diode desugns ' L
‘self contained, operating from long - -achieved automatically, simply by - ; o S
Yife nickel cadmium batteries, The ~ *placing the tool in the recharging | GE's device, tobe called the Con-
manufacturers claim that 20t0 150 -~ stand. It cannot overcharge. The fcrolled Avalanche Transit Time
“or more soldered joints can be made - - charging power supply has been "(?ATT) triode, can beusedin =~
between battery recharges. Actual ~ ~  engineered by Royston Electronics, ~ Circuits without the need for freg-
‘figures quoted are 20 terminations * . and Australian approval hasbeen ~ Uency multiplication required by - = -
‘comprising 12 gauge, 3 twist wire ~ " “obtained from the Electrical Approval - Conventional microwave transistors, -
joints, and 160 terminations ~ ~*Authority of Victoria, under . -~ OF Other circuit arrangements such .
comprising 22 gauge, 3 twist wire . Approval No. v/74304/7578. The . & those needed by Impatt diodes.
joints. ‘unit'is also available for rechargmg S n addutnon at lower frequencues,
 Two tip sizes are available — 1 8 mm: - - from 412 volt dc source, and an ~the CATT triode should be capable of A
| dia. for printed circuits, and 4 mm = attachment to fit automotive cigar _ higher pulsed’ (intermittent) power
S e R " L .. than available transistors.

e L e e L e e g The GE developmentshould make g

~ “MINIATURECHARGER~ .~ - .~~~ |+ o possible the design of simplified solid- |
E e g e dlAral T il BE ~ state equiprrient for higher-frequency
radar and microwave communications, =

“- both spate and terrestrial, atcording ="
*.t6 the company. Microwave power . < - .
transistors-have been commercially =~ 4
avanlab|e at frequentnes up to about e
3GHz ST

lnmat steps toward the development S
*of the device were carried out making ~:
- extensive use of computer simulation. ./
- Later developmental confirmation
--of the toncept was with devices desxgned
for 1-and 2-GHz operation. Some
S - phases of the work were supported’ by
SR , l ~ the US Army Electronics Command o

A new trickle charger from Melbourne- and car batteries. A therinal overload “The devices have been operated
:based A&R-Soanar is built into a double . switch safeguards the charger from -~ fecentiv at 2to 3 GHz with 122W
insulated moulded case that plugs ~ ~ ~overload which may occar if a fotally -~ Output power. 13 —dB gain, and 30
straight into a three-pin mains outlet. - - flat battery is being charged. = . per cent collector effncaency
-~ ‘Outputis 12 volts dc at one amp =~ "~ Details from A&R-Soanar Electromcs ST .
|deal for tnckle charglng motorcycle “+30"Lexton Rd., Box Hill, Victoria 3128, PR f - {contmuedpage 71}
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o1 chntemporary hi-fi anncumg, z available. Honot only
erforms every function automatically, but with a
uality of precision that is equal to the best in the worl

soon as you place y()ur record on the platter, the 209S

css tlmn 0.08%
ﬂrlve arm-lift and arm-return. & o M Sx}r{;h:m 43dB(DIN A)
he cartridge is Philips famousGP 412, which1s™ ‘ A
s&d by several professional Hi-I'i magazines to , ' ’X']';,r,“)m" 63dB(DINE)
iccurately test stereo equipment. The 209 featurbsa™: : 75 3p
wh-chassis to eliminate rumble, and of course, n is : djustable
-channel compatible. ¥
nd whitst Philips 2095 is totdllyautoma
¢atiires manual over-ride of all functions with
lectronic speed controls.
i Check the spocnhcatmm “fhen ask
y?ﬁﬁ“@ ‘Philips dealer to give you a demonstfatio

Weknow you’ll be impressed.

Record di
and automatic speed
sensor control.

Flectronic .
touch control,
for arm-Jift."

2 oy
’//ﬂmuuun\\\\\\“







bout the Infinity 2000A:
“. .. The Infinity people have demonstrated
ith the 2000A that they know their way
the problematic and highly controversial
peaker world. Their representative, then,
Yeserves our highest rating, and until
Something better comes along it remains
ur standard in its price category.”’
inity is proud to announce that something
er has come along — the 2000AXT. [tis
etter because it is smoother in frequency response,
ias much better dispersion and has about 5 db
dded efficiency.
It is smoother in frequency response because
se three new drivers, each developed for its
oothness of frequency response and low
stortion. 11 has better dispersion principally
ue to our patented wave transmission line
eeter. Finally, it has higher efficiency due to
e application of our original research into the
Shysics of transducers as applied to speaker
ystems.
The Infinity 2000AXT has the advantage of
g used with various medium priced receivers
well as the super-power amplifiers of today.

E TWEETER SECTION

I'he wave transmission line tweeter is
Thity’s most stunning achievement. s neither
cone nor a piston drive, not an electrostatic,
ot a ribbon and not an ionic device. In fact, it
eally doesn’t appear i any textbooks on acoustics.
This Walsh tweeter, acting as a vertical,
) sating cylinder, is a purely coherent source
1 sound radration - directly anatogous to the
ight emitted by a laser beam. Therefore, it is
ransient perfect - a feat which no other speaker

0to 21 KHzs  3.5db

e idh vicw

as achieved.

jery intense magnetic field. This drive mechanism
fas selected for its simplicity and inherent reliability,
though any drive system could be used inasmuch
the cone is only plucked at the base.
Sound velocities much higher than the speed of
s6Und in air are propagated up the metallic cone.
.‘Sound is emitted on various parts of the cone
corresponding to the temporal and spatial schemé
f Figure 1. Thus, each bit of audio information
ed into the device is emitted intact at the same
hstant of time. This is true around the entire device™
o that 360° coherent radiation is a reality.

. The midrange speaker is a very high eftic y

%" cone utilizing a large Alnico V magnet, the
ne of which is treated for five times the stiffness
mass ratio of conventional speakers. The sound

juality of this device is big and open with ,
cellent transient response due to its low time

felay distortion.

The bass driver is a 12" woofe :
irnch movement capability. Its cone is treate
wice — once to increase the stiffness to mass ratio
3y a factor of three, whilte the second treatment
sures proper cone damping to complement the
ided stiffness. The wooter is loaded into the
Infinity transmission line”” enclosure for superb
dss transients. It accurately reproduces the very
west fundamental bass frequencies with excellent
ansient response and very low harmonic distortion.




L siamo

B ,,,E. s 22

o uwssL

*i&f*********

HIRRIAKIRKRIRR IR A ARSI

e |
¢a4¢f¢*¢«**y**i¢*y**«¥a***«i4***¥««&«***¥¢*****««**a*a««***4*¥«a«*k«*«**«4***«*4**n

C ssesnoneve | epos

01 SHIAHO N

*«**«*««***f******i***«*********¥&**¥*¢***&*#**«

& ,,__SE PapuaLLLUDal B SBY [YMY G/61 SIUL *84n1ea) 8|qelISap AIgad

*aimes} Qifenb Sjy) 9ABY 0] S19p10I3J M3} 8L} JO -
m:o Ita:_ 0uoyd onaubely @ sJajaw nA um) abiej @ jauiqes
-~ 3aquiy Ayeng @ -ade) 10 abues apIm 10} YouMS 10}09]3s ade]
- @ Bulp10281 ajym BuiopuON @ 9de} JO PUD I8 JJO INYS OJNY @ -
ANoe) "y d 8191dwo @ j013u00 asned @ $yae! saeads [eulaixa
-8 SIoYeads G X / 3jinqu| 2 @ IndIn0 ‘S'N"H SHEM 9 @ "S'd’|
N\R ® mo? N_._ SSN 0} om asuodsal 5839“_ JlISEIUR] @ -
: - SaJnjes4
i Eun_o:_ j0u sjoods ade] — 661$

30 S_a ngm__mp:: 8y} 1e J|9s 0} Juowdiys B 8)e) 0y pajenobau
-8M MON ‘6924 01 UMOP SN Ag PajunoasIp Sem pue Gyy$ 10 dalid -

Lm EESS m% h _“_\__.. u_coﬁoe&m a__mzc V—MZ2L} 1I9PON -

m w i .mwvw%msgo.
b&::oowﬁ \Sm:oamm:mm b

wn__>_< NI-LTIng ® %930
- 3dV1 034318 W)Y,

M - ms_mmﬁ; 62 X 67 SIaNop

,, e o L UGS o dINV HINNL
MO0 SPEOH PREWEIRA €9 TSN | WV/WJ 14-1H .ONNOS,
. owmnogiaW 1aNs awnog 161 —IA | - ihna) [BUORESUAS \ "SIVY SUiEM mvxmf,
See - dY :mz:._.,_>_<\_z"— LLLINSNYS

nqunnnu“n‘umu4‘uuuuwu

. UL WY/ “S'W'Y SHeM g AuBLIEM

o
'sejbnog jeaib soyiouy.

janje ansejued 531 Aqlog Inqu
1n0qe] B Sued Jeak g |in) yuM MU puelg

S ,__Smm
umbcmEEoumm




CHECKING DEVICE‘FDR
‘PRINTED CIRCUITS B
“A scanning system to check prmted

circuit boards by both magnified and
microscopic vrewmg has been perfected
by Plessey UK and i is avallable through
P|essey Australia.- :

:- Known as VISTA (visual |nspect|on

_systematic traversing apparatus), the
ingenious equipment projects ten-fold

magnification of : PCBs on a largescreen.

Theboards areshownin nataral colour

.and in'stereo to enableeasy identifica- -

tion of flaws orerrors. Holes plated - -
through-can be checked and track di-
mensions measured direct on the screen.
Microscopic viewing is also avallable
for clearer definition.- it y
- VISTA enables faulty areas to be re-
worked without the board being re- -
moved. Once corrected, the operator :
can return the PCB to-its original posi-
“tion and continue the checkingprocess.
~The magnification capability and
natural color of VISTA could also be-
used to check artwork and film.
The machine leads to considerable
reduction inthe scrap-rate of PCBs-and
Plessey UK reports-orders from the

British Post Office-and severa| Ieadmg -

UK manufacturers.. :
Details from Professronai Components ;
Plessey Australia Pty. Ltd., Chrlstma
Road Vrllawood NSW 2163

OLYMPIC FLAME 'ELECTRIFIED’
~The Olympic Flame for the 1976 .-

Olympic Games will be transported to

‘Canada from Greece via satellite as’

modern technology and Games tra S :

dition become one. :
The process will start tradltlonally at

11a.m. {local time) July 13, 1976, when

the flame will be lit by sun rays at the .
Temple of Hera at Olympia, Greece.

" Runners will carry it to Athens,
arriving there July 15, and a Canadian
athlete will light the flame at
Panathenian Stadium, The torch will

then be carried to another urn, where, - -
“through the use of an electron ic sensor,

the particles will be transformed into -
‘glectric impulses which will be trans- .

‘mitted by satellite to Ottawa, Canada,
Alaser beam at the receiving end will

convert the impulses back to'the "
flame's original form and Canadian
runners will carry the torch to Montreal
where, at 4.30 p.m. duly 17,it wull
enter 01ympic Stadlum

|w digest

AIRBORNE OMEGA

The US government are now maklng
posmve plans to phase out the now

‘ageing Loran A radio guidance system

next year.
Asa result avnonlcs flrms and world
|rI|nes are now speedlng up their .

tests of airborne Omega receivers to

.‘ensure that the system |s an acceptable
~ alternative, '

Omega'is a very low frequency global

_radio transmlttmg system in whichas
- few as six stations around the world can

provide position location W|th better - |
than 1.4 kra accuracy e

| D'Esdwfs'nmsznir‘is

“The frustration involved in desoldering

" gnd removing dual-in-line packages
~from printed circuit boards can now

- " be overcome by a ‘double-sided’

'approach suggested by Royston

Electronics. - - :
On one side, the solder is'melted — -

Sall pins simultaneously — by a special

Adcola capillary-action tip whlch
fits either their desoldering or. ;
soldering tool {6 mm shank). This -

' [ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1975

draws most of the solder from'the .
joints..On-the other side,a - .
singularly useful device called a- -
Pul-n-Sertic grips the'1C for - -

safe, easy removal. It'also'actsasa

- heat sink, giving double’ protectuon

to the component

Details from Royston Electromcs sl
Pty. Ltd., 22 Firth Street, i

- Doncaster,'Vic.,73108.*




The minidrill

-

_popular with constructors making:. .

“their.own printed ¢ircuit boards. It

" s battery powered by four penlight )
- cells which fit inside the torch-like

‘“in diameter. Current consumption is .

with a drill bit suitable for most.

marking out punch. -

. Further mformatnon from Dnck
Smith Electronics Centre, 162
Pacnf:c nghway, Gore Hil 2065

- 'nans opTIC commumcmoms o

: 'JMAY USE INFRA-RED -

The high attenuation characterlstlc '
of fibre optic cables may be overcome
by using them at infra-red rather than

; vmble light frequencies..

~Research Centre have recently con-:
ducted a series of successful experi-

- ments using Jaboratory models of

- diodes operating at 1.06 um,whilst -

‘yecently introduced e
§ by Dick Smith Electronics; will prove

case: A socket is also provided for
running the drill from a 6 Vdc supply. .

600 mA under foad. It is supplied . - :

circuit-board apphcatlons dnda .': . the true rms value of any ac waveform _

“Workers at the Plessey Allen Clarke :

gallium indium arsenide light emitting” =

Siemens have developed optical fores
- having an attenuation of a mere 135
~dB/km at 1.06 um. e ;

“The Siemens fibres are made by

deposntmg synthetic quartzand a two-
.. component glass inside a quartz-tube.
. The tube is then heated to a high temp-
. erature which causes it to collapse. The
“fibre is then withdrawn.
©1fanequally satlsfactory 1R detector ‘

can be developed it seems that short
range ‘(up *o 10 km) fibre optic com-

o munication may’soon' be With us. -

S :RADIO ‘PIRATE' FINED .

. Craig Wilfred Krapkat of Mt Larcom
" “Queensland was fine atotal of $500 -

~ " earlier this month for illegally trans-

" mitting radio messages without -
authorisation, and for using equip-

o0 yment toreceive messages wnthout :

_“v~authorisation.

The Commonwealth Crown Pro-

. "secutor stated in court that Krapkat o
“was a member-of the Citizen's Band

Radio Movement a type of ‘under-:

“ground organisation’ Iobbylng for - '

citizen band radio.
“For transmitting messages Krapkat

~was fined $400 or six months jail; for

receiving messages he was fined $100
or three months jail. He was given untll

Oct 20 to pay the fines:

“Aater in the Maglstrate s Court

+Krapkat was fined a further $40 plus
costs of using the call sign of another - -
- Station (9QLJ) last November when
‘not authorised to do so under the

Running at 2500 rpm; the drill is = sinretIess Telegraphy ACt

~capable of making holes up to 0.060" S

DPM MEASURES TRUE RMS

~ VALUE OF AC WAVEFORMS

" Adigital panel meter that measures

- |Most ac'metets measure the rectnfned
" average peak voltage divided by 1.414."

. displays the total effective dc heating
- value of itsinput, thus it does not -

< _depend on sinewave inputs for = :
- accuracy. Witha'total claimed error -

‘of +:0.1% (full scale range) +'1 digit,’

“awvaveforms, and even noise. "

“tion and fluid flow measurements, in

~AD2011 achieves a 170 ms response-

- method is also more reliable than the -

. enough to be held in one’s hand, deli'- o

- has been introduced by Parameters Pty o

Ltd, Australian agents for Analog
Devices, Ing.

However,; the’ AD2011 computes and

the ’AD2011 measures the true rms’
value of SCR chopped waveforms used
in lighting,‘motor, and furnace control,
pulse trains, square waves, triangle

The unit-can thus be used in-.vibra=:

the deterimination of transformer para-' S

* meters;-and for measuring any sngna|
' cohtammg high distortion.:

By using a computing techmque the - e

time, ten times faster than thermal =~

~conversiofi techniques and will'measure

inputs in frequency ranges of 456 Hz to

300 kHz. The computing technique’

offers the possibility of extending the -
low frequency sensitivity by adding an -
external capacitor. The computing

thermal one; say *>Parameters,»‘which 2
uses heater-resistor thermocouples -

' that may buin out diring slgnal over-
‘{oad conditions.

Details fromi Parameters, 68 Alexander

. St, Crows Nest, 2065

STABLE DISPLAYS WITH DIGITAL
DELAY ON ANY 'SCOPE WITH
DIGITAL TRIGGER :

~“Upon’ recogmsmg a preset'pa‘rallel P
- 8-bit word in"a stream of data, anew ...

Hewlett-Packard instrument, small .
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CELESTR sCHMlDT-CASSEGRAIN‘ ‘
MULTI PURPOSE TELESCOPES -

HOTOGRAPHY = NATURE STUDY '

Visit our modern and fascinating showrooms. . :

See the greatest range of telescopes and astronomical equupment énywhere m the world
- or send 30¢ for informative catalogue.
Telescopes - for -all . purposes. Bu|ld-vt-yourself kuts Bmoculars Mlcroscopes Books
.charts, atlases.'Weather equipment. : ]

~ASTRO OPTlCAL SUPPLI ES PTY LTD

YDNEY 11 Clarké Stréat;  MELBOURNE Mid City Arcade,”
Crows Nest, Phone 43-4360 200 Bourke Street, Phone 663- 2761 :

eam from the recognntnon-Word.’ i

ecause thus delay depends ona : LIGHT DIMMER KITS

‘Sultable up 1o 400 watts at 240 VAC
‘Mounted - .on-PCB " and :includes  pot. § .
Some .fully -assembled and soldered.

; synchromsed clock pulse orit may be :
“independent,-using a ninth-bit qualifier
“ for _asynchronous operatnon ‘The trigger

| JapansLeadung
Manufacturer

4 Price : $2.50 ea...plus ~30c. .post in
“Australia. . $10 for set of five plus 50c¢

ost. : .
FIJ MEG LIN POTS 25¢ each’ minimum
{ot five. 20c each for quantlties above
en.. o

M & M ELECTRONICS
Box 84 Kllsyth V|c 3137

Hybnd Cm:uuts -

Power Transustors

| =/ Fereuson =

preset the recognition workon R B Manufacturers Electncal/
;stnches decnde |f tngger shall beon N R :,,ele‘ctr‘onic;vequipment ‘wound
A1t : 2R companents . and’ hghtmg
“push buttons to preset the' de t 18 BN control equupment
)’ onan LED readout) and sét for T e E

H. V. Dnodes ;
Fast Recovery Dlodes |

.

.

. Rectlfler Dlodes
3

.

° G P Dnodes

FERGUSON TRANSFORMERS B S
PTY. LTD. e e I e
' HEAD OFFICE: T AUTOTRON'C_S PTY LTD
331 High St., Chatswood. 2067 o
mpé'_ B;xt30(1),0 g | | P.0.Box 71, Engadine; 2233 -
Chatswood, NSW, Australia 2067 ) Lo : S S
Phone: 02-407-0261
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EW LOW COST OSCILLOSCOPE

INTENSITY

: At atime when costs of almost

‘tronics have developed an instrument .
swhich reverses the trend. Their new "

“oscilloscope; the {biwd 504) sells for ;/ '

~$178 Iplus tax if applicable) ex
Australian Capital City distributors.’
“The price includes instruction manual

.a x1'signal probe, a ground probe, and

IL1rigg
circuit will lock to"almost any wave
form from 5 Hz to 16 MHz. XY

“operation‘is from’dc to'1 MHz and is’

phase corretted to W|thm 30 from de
to 60 kHz. :

" The display is 80 % 100 mm and fhe

4 "‘kdetachable gratlcule is'subdivided at -

N . amoulded protective pack.
“everything are escalating, B.W.D., Elec- o

“Facilities provided include a band-
width of dc to 6 MHz —-3dB. At

from 20 mV 16 50 V/em'in 12 cali-

 brated steps. Time base sweeps from
* 0.5u/sec’to 0.1 sec/cm and the fully

2 mm on'the main axis and has 10

““and 90% lines to famhtate rise ti
_ Measurements.

. with respect to voltage rails elevated
~.".-above garth; input ground may be
“floated to + 400 V by removing a front

panel grounding link. The floating in- *;

. put is also a useful safety feature,
¢ = particularly in educational use; by its’
s - ability to'minimise accidental shortmg ,

out of a circuit if alive pomt is
touched bya ground probe ,

; Over:'all size is'180 mm hlgh/x -200 E

f “of only 4.5 kg has been-achieved by a

10 Hz it is only — 6dB down, and has?‘zz' ~skilful 'mechanical format and by th

“ a very useable sensitivity of 100 mv/ - ;'

- use of an‘astatically wound ,varmsh-
7, cm-at 25-MHz: Sensmvuty range is }

: f;|mpregnated “C’ core transf

" Details from B. W D. E|ectron|

- Ltd, 331-333 Burke Road, Gardiner,
f‘Vcc 3146 i

NEW SIGNAL GENERATOR INCORPORATES MICROPROCESSOR

- John Fluke Mfg Co.h
a general purpose signal generator

ve mtroduce

‘whichincorporates a small ‘micro-

“processor.

~The 6010A hmt features a eyboar
-control that allows free-form entry of
frequency in Hz, kHz,-or MHz. Pro-

- gramimed frequencies are read on a -

-7-digit LED display. The real “secret :

““of the 6010A ; however, isa sophis- = - 4

ticated micro-processor that provldes v
the instrument with a high:degree of

- automation. Whenever an entry is

‘made; the unit automatically justifies
the number on the bright LED readout -
1o give the greatest possible resolution. :

- The instrument covers the frequency
. range from 10 Hz 1o 11 MHz,. . o«

- The instrument also protects the -

“device under test. Although the 6010A

‘has three ranges of added attenuation:

~—20,40, and 60°dB — the instrument
:always starts out automati ca|ly with
.'the maximum:value, - ‘

“Details from Elmeasob lnstruments

Pty Ltd, PO Box 334, Brookvale,
;,Nsw 2100.

(Contmued page 107} |
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|~ When music énters a sbeakér Power haﬂhdling ability: 150 watts
Laone way’”ar)Vd comes out sounding (that's one-five-zero for our high

material'was proven to'g
Ided the original speaker design..Carbon-fiber. ... attenuation at.any frequency
ound Thats going in d|reot blended cone paper. Lighter than -over-the full range

normal material,-highly elastic;=- Pioneer’s new CS-911

yet incredibly strong, this cone system. Beautiful to listen
~material reduces internal 1oss but:impossible tohear. Al

of power and eliminates-audible it now. Rock, Classical, J:

distortion. , o Youwmame ity with.class
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families " of planets,
“"be the only llfe bearmg planet m thls
. galaxy::

“distributed throughout the Universe —
and - organic: - compounds -

in‘inter-stellar space,

prove it'is another.:
At our ‘present state of technology
he most practical planet-on which to
~’search “for life is" Mars. For if we find
- that life exists or has existed in the
“~harsh.climate - of Mars, ‘we will “have
‘. 'strong réasons to believe that planets
-, with .comfortable climates ‘do support

life .and "that other solar systems are

< mhabxted

,‘,’16

OUR_GALAXY contains ‘upwards of -

100 -.000 " million - stars” and - their"
_and growing .
evidence suggests that Earth ‘may hot *

k Telescope studies have for example e
" shown that Earth’s basic chemicalsare . :
‘ - seek evidence of ‘whether life ‘existed
life’s"
,bmldlng blocks — have been detected information’ to-
: . -understanding of how Earth- developed
- as a lifesupporting planet and how we‘,,
‘can better protect its ‘environment, .
22 \iking His the most complex mlssmn“;
to .be flown ‘by NASA,; requiring four .
‘highly complicated science stations —
- two orbiters .and “two landers — to
carry - out
" operations 5|multaneously and over an

“But sbelieving - that life’ may eX|st :
elsewhere is-one thmg — attemptlng to

fthe surface,

At about the time that our readers
will - receive -this-issue  of Electronics

Today,: two’ unmanned; - automated

Viking “spacecraft’ should “have been
“launched = from  Cape : Canaveral to
begin a 700 mllllon k|Iometre ]ourney e
“10 Mars; ‘

Once there the two spacecraft will

and - obtain
out

planets,
improve

on other

$eparate © co-ordinated

extended period of time:

~ The 2300 kg orbiter will stay in orbit
“‘while the 1090 kg lander descends to -
as did - the . command e

ELECTRONICS TODAYlNTERNATlONAL OCTOBER 1975"' :

. retracts to the spacecraft, swivels and =

: ~chem/cal analysm

~module and the lunar module during

~retro-rockets to-achieve soft landing. It

information

Latest V|k|ng space ‘mission
spec|f|cally seeks for I|fe on Mars

" VIKING LANDER. This magmflcent

painting by Charles ‘O. Bennett shows the :
mechanical scoop on the end of the .
spring-steel arm collecting a sample. ; :
‘Having grasped the material the scoop arm’: . .

stops over a cylinder covered by a wire . -
grill. The lid of the scoop begins to vibrate ..

.- and dust and soil particles drop through-into:,
:a rotating conveyor in the spacecraft’'s: = ... |

interior which distributes measured
quantities to a number of test cells for

‘the” Apolio missions to the Moon. The =
Viking lander will ‘use a ‘parachute and

Will ““begin " iits - programme - of .
{ife-séeking :biology - experiments on .= "
-about the 10th-day after landing. ..

Photos from-orbiters and landers and
“from . the: science
‘experlments will be transmltted back:




Cowill

N Earth by radio. Radro signals will -

- :require more than 20 minutes to'travel * ... . =

. 1 the 320 million ‘kilometres from Mars ="
. to  Earth. AT
~communications will involve the Deep .~ -

:Spacecraft-tracking . and

Space Network’s stations  :at

‘ Goldstone California, .Madrid, Spaln :

- and Canberra, Australla

‘VIKING SCIENTIFIC
INVESTIGATIONS

The  Viking Spacecraft will make
basically three -investigations during

" their three-month observation of Mars

from orbit ‘and from two sites on the
surface:
T.A photOgraphlc Survey of Mars'
2.A search for forms of life; and
3.An analysis of -the physical features
“and  makeup of the planet and its
o atmosphere .

PHOTOG nAPmcsunvrév i
“Each Viking spacecraft-has an orbiter

“and a lander..Each orbiter carries two

high-resolution television cameras, and

each lander a pair of facsimile cameras.

"During -, the last :.180 _hours .of
approach to Mars each spacecraft will

' obtain a series of photographs of the
globe from progressively closer range. -

" After entermg orbit; the .spacecraft
~, remain - above  the designated
“lander sites to photomap these regions

for a number of days before and after

“'the landers aré released for descent to
| - the surface. . Then “the  orbiters will
. leave’ their f|xed positions above the
landeé¢ ‘sites to photomap almost the
entire surface of the planet. R
" Orbiter photomaps and thermal and
: water vapour .maps will :be used .to
. direct the landers to sites” where
¢ ~conditions are more favourable to life
and where landing hazards’ are ' less
éxtreme. Lander cameras will take
- ‘high-resolution photos’ of the ground
- immediately next to the * landers,
+ 360- degree panoramic ~views ‘of the
i terrain and distance features, Jand
. long-range photos of Mars satelhtes
: ,and celestial objects i
" The "Orbiter. cameras erI
" rapid-sequence vidicon ‘cameras .using
475 ..mm telescopes Taken . from
- low:point_in orbit a photo shows 40
- sguare kilometre area with resolution
- of 50 metres, Consecutive photos from
“one orbital .pass show a 80 km by 500
~ km _swath, . Photos - .are - stored . .on
, magnetlc tape for playback .to Earth.
', ldentical - facsimile cameras . are
‘m0unted ‘one meétre apart on top of the
Jander for .stereoscopic¢ . black and

““white, jcolour, .and . infrared _photos. -

Cameras .can view from the ground
" beside ' the lander up to 40 degrees

above horrzon ‘Each uses &. noddlng )
i thirror - to scan. & scene
. increments, requiring 20 minutes for a-

in tmy

full scene. Light from ' the scene

increments- Is converted into digital
- ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1975 -

_photograph: -

'SEARCH FOR LIFE :
_Life may exist on Mars in h|gher ,

be

man’s

 DEORBIT
te ' COAST. kS
®\ ~PEAK DECELERATION -+ =
9/ (24,384 - 30, 480 METERS) ==~ =
\80000 moooorr) :
Pl R e DEPLOY PARACHUTE
S0 U UUETTISON AEROSHELL -
o  {About 6,400 METERS)

(2! 000 FT.)

How the lander rnodules will touch down on

" Mars’ surface

information bits which are radioed to

Earth .and reconstructed into-"a

forms {ike” moss - or lichens, or. in:
m|crosCop|c ‘forms - like  viruses or
bacteria.-Or a rich variety of life may

- have - existed .at one. time - but
diSappeared later in the planet's'
history. -

The ‘two ‘regions chosen for Iandmgs :
are areas where conditions could be

‘conducive’ to Earth-like life forms;
= low =
.. temperate-zone sites in the northern:: -

Thf.ey;.'_’are re‘|ative|Y

hemisphere where there are indications

of atmospheric moisture now, and of -
surface moisture at Ieast at some time =
“in the past.

Higher . forms: of " life and fossils,

“sutface burrows or trails, and artifacts

could be identified in_ the lander
¢amera photos of the surface adjacent -
to - the- landers, The . search - for

" “microscopic plant or animal life will be

made in -Martian  soil ~samples. .The

metre ander boom .and - fed ‘into"
automated  biology test ~chambers
where they will be observed for signs

“of photosynthesis and - metabolism.
Chemistry of the organic compounds:
be.analysed . for -
~indication - of - whether - they ~were -

~produced by animal or plant life, or ""{";evrdence of growth by the organlsms

in - 'the soil - will

could evolve life.

- Discovery ~of life on another planet'

would have a more profound effect on
thinking than any ,;,other :
dlscovery in history.

TEST FDR PHDTDSYNTH ESIS
.Ph otosynthesrs “the "

basic ‘compounds like carbon dioxide,
water,..and ~salts . = -forming

k 5 basrc—hfe g
sustaining - process 'fj b‘y ~ which - Earth
plant life uses light energy to'combine

“carbohyd rates.

“samples will be scooped up by the 3 "

" From a
“Viking - lander -is -the  most ‘complex 7. "
‘- spacecraft -ever built. The biology unit - = =
~will
“hutrient or organic compounds - like
_sugar -which .bear trace -chemicals.
Anstruments will .monitor gases given

“principally
" Constituents

. ENGINE TGRITION

+ PARACHUTE JETTI SON -

. (About -I7215 METERS)
m ooo FT )

::%Z’ LANDING :
CT S e

photosyrithesis test are:

{a) Inoculate three soil ‘samples wrth S Ly

carbon  monoxide ‘and . carbon
dioxide": that bear radroactlvef
- o tracers. o ~
;"'(b) Inoculate. soil"- and gases under 8l
“lamp _that slmulates Martlan
‘sunlight. :

+(c) Evacuate any remainmg free gas
-{d) Heat -

samples “to . 590°C to

vapourize organic materials.

(e) Measure ~and _.analyse"

- yapourised materials. : : .
Lrberatron of a substantial amount of
tracer - gas from the samples will be

taken as strong evidence that plant-like -

organisms ‘in “the "s6il -consumed the ..~

carbon monoxide and carbon droxrde
in photosynthesrs

TEST FOR METABOLIC ACTIVITY

science - standpoint, ‘the:

feed - to three - soil ‘samples “a

off by the samples over a perrod of

. about two weeks.

Steady production of gases by sorl
samples will be taken as evidence ‘that

~organisms inthe soil consumed the = -
-nutrient;

r steadily  increasing -
production of ‘gases will be taken' as -

TEST FUR RESPIRATIDN

- Soil'samples ‘will be -moistened wrth :
Autrients and surrounded ‘in the test -
chamber .withair - from - the outside, -

carbon -dioxide: =
of “the - atmospheric
sample will be monitored over.a period
of about  two- weeks “Changes -in .

vcomposrtron ‘of “the  atmospheric
‘ sample “will be taken as evrdence of

s 17

Steps in the Vlkrng

ghef‘
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Nutnent

{oetector | ‘ Detéctbr‘ -

{ Detector

. Photosynthesis | Metabolism

- Respiration

WMARS
ATMOSPHERIC
INLET - o 5 e

Vikfng'bio/ab' schematic: ~

'the three basic -
experiments. ...

MASS &L S
=) SPECTROMETER .

Ll HHI!II!IM .

S GAS o
. 'CHROMATOGRAPH "
DATA .

Chromatograph Mass Spebirbmaiér. e

“experiments to- deter-
‘mine if the Martian
environment can, or
an fact does support

: Ilfe L

lilzm

: orgamsms in the soil.

 TEST OF ermusen SAMPLES

' positive results in the tests.:

: BIOLOGY INSTRUMENT , : Sy
- The complete ‘range of expenments 0 N
‘p1anned for Viking, if conducted on

T be ‘ th'r‘eé-l‘eggéd'vlahder '
- cafries 1ife detection -

; cwlllsed man..

resp|rat|on from metabohsm of

In parallel, a soil ‘sample will be

“sterilised and subjected to the same < -

tests - as further validation  of any

Earth with todays standard science =

-~ instruments, would require thousands
of pounds of equrpment which would

' - automated chemical labs, a computer, =
“tiny ovens,  counters for radioactive

- “tracers, filtérs, sun lamp, gas
J.‘chromatograph to 1dent|fy chemicals, -

| l‘}l hll‘lr '

“MASS i
; SPECTROMETER
DA

il several _ordinary size Iaboratory"
rooms. ‘ ‘ _
“The iander blology umt,am 025
cubic ‘metre of space,. contains: three

40 thermostats, 22 000 transistors, 18

000 other electronic . parts and 43

mmlature valves

* . THE PLANET AND rrs

ATMOSPHERE

Anstruments - .of the orblters and g
‘Janders will _examine . the physwal S
features and makeup of the planetand =~
“its_atmosphere - “in minute - detail. :
;- Comparison : -of . the geoiogy ‘and
“-climate -of - Mars with those of the
" “‘much .more  complex‘Earth and the
“primitive Moon is expected to resolve™
. many questions about the'evdlution of .

- Earth and our Solar System LU e
~One landing site is in a valley atthe
mouth: of the" giant surface rift, or -

grand canyon, of Mars. Here, deposnts'?'

from - exposure - _and erosion of

geological features around the chasm =
‘are ‘expected to be rich in‘information @
about the history and development of . =

theplanet . 5 :
We = still lack ,'co'mp'lete‘

‘understanding of 'Earth’s complex
envirohmental systems; for ‘example, -
what ‘accounts foér the patterns of =
movement of water ~vapour -and
wpollutants «in our atmOSphere Clues
“should . be found in study of the =
.dynamics of Mars’ more rudimentary .

atmospheric’ system. m the absence of e




The Viking Lander.: After landing; the = .

" Lander’s cameras will take pictures of =
the terrain — some in colour and some - -

employing both cameras to produce three- - ‘_

dimensional stereo pairs. Other instru-

" .ments will collect atmospheric and ..

. meteorological data, and a seismometer

. :will record Martian quakes and learn about

" the planet’s interior. Surface geology will . -

be examined with the cameras, the soil
. Sampler, the inorganic analysis of soil .
- ‘samples to determine what elements are .~
; present. . . - : : . E

GEOLOGY

* - The orbiters and landers will conduct .. .

experiments to study surface ‘geclogy
-and planet internal stfucture, and to

determine ~ whether . the " planet - is
_geologically alive. Orbiter and lander -

photographs will identify types of land
forms, = stratification, .- folds, . joints,
faults, rocks,. erosion; sediments, and
soil, . and = will -give " indications- of

~_mineral and “themical composition.If -

there are Marsquakes in' adequate
‘number, - fander.:seismic - readings. can
determine whether the ‘planet has a
molten core, a mantle, and a crust as

* does Earth, and can allow comparison  ~

of the mantles of Mars and Earth.

" Lander  instruments .will’ ;ider’)t'f‘f'y) v

~elements and minerals in the ' soil.
. Thermal ‘mapping by the orbiters will
“allow : search . for ground :frost -and

evidence ‘of . planet internal heat, and -
2o will ;aid ..in__ identifying  surface -
" . structural character from difference in.

heat conductivity. = - .. -/

Viking radio and radar systems will

-provide . information - to .improve .our

knowledge /Of the planet’s size; mass, -
gravitational field, surface density, and -

electromagnetic.. properties, . and
~atmospheric - density and  turbulence,

and will allow study of the solar wind.

- SCIENCEINSTRUMENTS ** ~

.~ An infrared radiometer “from the
-Orbiter measures -heat radiating from
- the' planet’s surface. 1t can -record
teémperatures . in- both'.the day ‘and
night - hemisphetés _and -is “accurate
within 200, - s b
L ooAnY X-ray ‘fluorescence spectrometer
identifies basi¢ - elements ‘in- soil “by
measuring ~their “fluorescence “after
being exposed to radioactive Cadmium

109" ‘and ron 55.° 1t 'can” detect
elements ‘present in amounts as small -

as200 parts per million.” = :

Viking completes a month-long series of .

rigorous tests designed to qualify it for

. operating on the surface of Mars in 1976.

" The tests were conducted in a huge . -7

~.vacuum chamber at the space facilities - :
centre of Martin Marietta Aerospace at -
Dehver, Colorado. - SR

ELECTRONICS TODAY INTERNAT
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~Magnet and camera /2%

‘Radioisotope thermoelectric <
gerierator coolant lines - -

Sband high-gain
antenna (Lander to
~DSN direct link)

-+ .. Magnifying mirror P

iNonfUnbt‘ibr{irig m '
landed configuration) -

) Propulsion f|I| and’
N, makeup lines

' Radibisdtope thérmoelectric

Radar altimeter : thérm i
t generatot wind cover (2) .

lectronics nurber 1

P 7 camera(2) /. .7 “Méteorology sensors”
Seismometer - ; B e s ‘

“Radivisotope thermoelectric
"' generator power source
{under cover) (2)
Ultrahigh frequency
antenna<{relay) *

_Meteorology " -
. -boom assembly

test target

al>
/-

.~ Roll engine (3) ¢
S-band low-gain -]

Gas chromatograph-mass

- ‘antenna ’ : e
Terminal descent . Spectrometer processor
propellant tank (2} .. - - ;

L  Biology processor 0.
. . mirror (2)\ Biology p : :
Terminat descent landing - I . o

i e padar {underside of 7 “" X-ray fluorescende =\ « oo i Furlable boom:
¢ Lander structure) = { N4 :experiment-funnel . .\-. . . S ki
s e legB e s Terminal descent .~ T4

) engine {3} °
{18-nozzle configuration) =~

' Radar altimeter antennia
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“the soil.
~ A~ seismometer quI detect volcamc
~actuvrty, -planet “ internal . structure

- shifts, and impacts of meteorites on -
.. planet’s -surfdce.:
~ -determine’
functioning- properly by measuring

It will -be used ‘to
.whether “Tanders  are

their vibrations.:

A “soil ‘boom scoop WI|| be used to

“study ~characteristics ~of the 'soil:
cohesiveness, - porosity,

sampler will -determine whether ‘soil

a contams magnetlc materials, -

© METEOROLOGY |

. “Requirements ‘for the Vlkmg Iander

. are space flight’s most demandmg two
"days -of _ sterilisation . baking before .

“launch; “ascent -gravity .and “vibration

forces” atop -a” 1.4 ~million pound
“rocket; 11 months’ exposure ‘to harsh

_space conditions; buffeting from ‘Mars

" atmospheric entry, parachute opening" -
' impact “on -

and - retrorocket ' firing;

“surface of Mars at a speed of 1.20 -
‘metres/sec. Then' it must functionasa” -
_finely tuned, self-sufficient laboratory .
.~and data transmnssron complex for 90
: days ‘

flanders; ;‘they enter : Mars
atmosphere will-. analyse  :the

‘ionosphere to determme the effect of =~
“the planet’s .
L atmosphere “As they descend they will:
i record ‘'the temperature pressure, and
) chemical ‘content of the atmosphere at
. ~different altitudes.

“the ‘solar * . wind “-on"

“The: Orbiters will observe the

formation and ‘movement .of clouds

and® record their temperatures for

-analysis . of their composition. . The
lander ‘mass ‘spectrometer will analyse -

the “~amounts - of carbon " .dioxide,

oxygen, . nitrogen, ‘and other gases in .
“:the :atmosphere ‘at ‘the surface during .-

. the first ‘three”, days before startmg
analysis of the soil. oS
o Landef - instruments” WI||
p'r’essure, temperature, windspeed ‘and
direction periodically to-log daily and
season “all <variations .in ‘weather .and
will record the"movement -of weather
“the~ landing :sites.” Selsmometers will
record background ‘noisefrom ‘winds
and temperature and pressure changes.

20 "

» ’chromatog‘raph‘-rnass S
‘spectrometer identifies ‘gases in‘ the
atmosphere and organlc compounds m*

‘hardness, o
particle “size. Magnets  _mounted ~on
. 'transm:tted and reconstructed on Earth

~vand ~measure

;atmosphere from the changes in solar
 radiation; as it reflects from Martian
“surface through the atmosphere to the
orbiter, 1t can detect water. m amounts :
- ~'down to-one micron. g
A retarding potentlal analyser erI ,
‘measure ‘the concentration and charge -
~of ions and electrons in‘the |onosphere

: spectrometer “will
content “and ‘concentrations .in upper

~lander:orbiter
T orbrter-Earth Imk for science use.

| BOMMUNICATING WITH VIKING

Mars

"MARTIANSCENE *

WINDOW <

SCANMIRROR - .0 :

. DETECTOR ARRAY .

ELECTRON!C L
SlGNAL PROCESSING

LANDER )
TRANSMITTER
A -

CEam

4
RS RSO | DEEP'SPACE
; : : NETWORK
| MAGNETIC
TAPE. .. h
T | --GrROUND -,
ol ArconsTRUCTION
v ioo] L EQUIPMENT,

e MARTIAN SCENE

How plctures taken by the telews/on system abaard the Vlkmg Lander W/ll be processed

“1n the meteorology unit transducers‘
- will measure temperature and pressure;
‘an - anefmometer ‘measures windspeed

by ‘its cooling effect on a heated wire.

‘Accelerometers and radar altimeterare
- used to determine atmospheric density

~and -pressure: from’ thelr drag on the
“descending lander.

An-infrared spectrometer erI detect
cmoisture - in: the

as they “flow  across the -analyser's

“charged grid in lander capsule.

~An :upper atmosphere

identify -chemical

frmge of atmosphére. ..

“Radio -and radar systems consrst of
S-band Earth-Mars microwave link for
commands “and  “data - relay;
links; X-band

" The ‘Viking Lander Communications

s : subsystem sconsists of - a*‘relay . link’
“between ‘the orbiter and Jander-and a
measure

direct link connecting: the fander and

““Earth. UHF radio is employed to relay
. scientific. data to the orbiter, and an
' S-band transmitter 6n the lander sends.
ill - : ‘- data directly to Earth,
fronts, thermals,and dust devils’ past - -

- The relay link ‘i the prlmary means
of communicating during descent ‘and

~.fland|ng until a-direct link between the

Iander and Earth can be established on

ELECTRONICS TODAYINTERNATIONAL ocroaemws‘ E

_atmosphere,
“transmitting real-time data at 4 000
- bps and ‘at a frequency of 381 MHz to

mass -

UHF

“the’ surface of Mars “The UHF cnrcurts
~use .compartmentalised,’

shlelded
discrete-elément wired circuits. o

“When the lander’ separates from the i
orbiter and descends into the Martian .
UHF radio - will ~begin

the . ‘orbiter: This - mformatlon will

“consist of entry science data, such as

the pressure ‘and temperatire of the

“Martian |onosphere and “atmosphere, .
-~ and engineering information related o
~the lander's operating performance.

The subsystem utilises split- phase

~pulse code modulation and ‘frequency

shift keying. ‘A fixed, crossed-dipole-
antenna‘radiates signals to the orbiter.
Any one of three power modes may be

. selected.’

Prior to separation’ from the orbiter,

-the lander - will under—go a series .of " -
system checks in : the  Jower power .
- mode {1 watt). During descent,'the 10 -~

‘watt . mode~ will - be' -used.. After

- touch-down, “the - transmitter .will - be

switched to 30 watts power to handle
a data stream rate of <16 000 bits per

"“second. With-successful .completion-of

the softdanding on “Mars, the Jander
will ‘continue to broadcast :for ‘about

three days via the UHF system before
“switching ‘over-to  the -direct S-band -
link.
-surrounding the landing site as well as

“Imagery - showing - the - area

data received from the metecorological

. “and bidlogical “sensors contained on

the lander can then be transmltted to

~_the orbiter for relay to Earth. -

The orbiter will be ab|e to recelve

' this data from the lander an average of
20 ‘minutes “each  pass. : !
' orbltlng Mars once every 24.6 hours. -

RECONSTRUCTED - :7.%

it will _be -



S BAND DIRECT LINK
“"The  lander - S-band
transmits high-volume scientific and
imaging - data, - Doppler-
".planetar

‘Earth frequency references,

formation is recelved at 4 bits per

<A 760 mm  parabolic
‘high-gain antenna will - be - .used to
’ it -information from ' Mars

ntenna is* steerable and utilises ‘a
wo-axis -gimbal.
‘antenna -is  deployed and locked into
.position immediately upon landing on

Imk dlrectly

tracking
‘ ranging and . command ::
-reception; The subsystem operates at "
2.2 'GHz ‘and ‘is coherently locked to

reflector e

irectly to - Earth. - The  high:gain

The mast for this - 7 :
““command receiver when the high-gain

~Mars. Poweréd by 'a d-¢ driven motor,
‘the antennais stepped - to-follow the
‘Earth by an open-loop command and -
~¢onfrol system, A fixed, crossed dlpole .
S-band ‘low:-gain antenna . W|II recerve ,

the commands from Earth,
Redundant modulator-excrters and a

- 20 watt travelling wave tube amphﬂer
- Engineering data is transmitted at a:s
rate of ‘8 1/3 'bits .per.second ‘and
- scientific information may be sent at .

“selectable rates of 250 500 and 1,000
‘bits ' per second.  Coded {32/S), phasé
hift keying-pulse . code modulating :

transmits - the ‘telemetry and ‘imaging
data at a frequency of 2295 MHz for

- approximately two hours each day. -

Two S-band receivers operate on the
same frequency 'and use -the same

receiver selector. The receiver selector

furnishes signals to -the ‘modulator-

_+ exciters -and - the command detectors.
One ~of the" receivers
" to the low-gain antenna and is the
primary’

r.command . -receiver.:
other receiver is linked to the high-gain
antenna to detect ‘the ranging signal.
This receiver ‘also ‘serves as a backup

antenna is pointed toward Earth.

pressure,’
- from +111°C to ~126°C.

is connected

The

*,

; Obe‘ratibn :
-~ Type:

VIKING ANTENNA

““The RCA - Vrkmg antennas are ;
, specrally designed and built to operate A

in -the -hostile  Martian” environment. .
They 'must - withstand ~harsh ‘surface
winds; ~<sand ~and “dust storms; . fow -
and a temperature range

The UHF low garn antenna is 450

mm high and is Jocated on the Viking' = :
" Lander Capsule (VLC)..1t provides for

the rapid, high volume transmission of -
data from :the -VLC 'to- the Viking -
Orbiter - for -relay .'to ~Earth... The -~
antenna ~will -operate ‘during both the

descent ;of the VLC “to the Martian
surface=’and ‘at" programmed :: times

during the mission after touch-down. .

~An -“insulating - foam - designed 1o -

‘minimise power disruptions during-: "
- transmission -

in the‘ *loW("preSsure
Martian atmosphere “is ~enclosed “in
cylindrical “containers” on the ends of

-~ the antenna elements

UHF Low GAIN ANTENNA
Speclfrcatrons i

Use: " *" Commiinications to
w7 Earth'vig'orbiter relay.

Operation:’

Duting Martian entry - -
.. andfromsurface
Type‘:‘ ' ‘Crossed dipoles,
- ... circularly polarized.. .-
Frequency 400 MHz.
Power: .60 Watts.
‘Werght w5013 kg

" The S-Band Low Gain Antenna is150

mm... high .and 'is .also located on the

= P VLC. It will receive signals from Earth
7 and - wills :
“mission ‘programme " after the -VLC

lands on the planet’s surface:

operate * according -to ~the

S-Band LOW GAIN ANTENNA
‘Specrflcatlons
- Use:

Recenve commands
- from Earth
 Martian Surface S
““Broad pattetn; crrcularly

" polarized.
2100 mHz.

The S-Ban ngh Gam Antenna has a

750 mm’ parabolic dish‘of traditional

--appearance. 11 'will ‘be used to'transmit

Kathy Daniels of Honeywell’s aemspace Division exammes partof a speclal-_ S
purpose computar which w;Il control expenments m the V/kmg Lander. - nE
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‘and receive radio signals ‘between the

VLC and Earth and will operate after
‘touchdown according to the mission
. programme.  Since  Mars, lrke Earth,
" rotates on' its ‘axis, it'is ‘nécessary for
"the S-Band High Gain Antenna to bhe
“facing toward Edrth for ‘maximum

effective transmission. Once the VLC
has landed safely on Mars, an on-board

.. computer will calculate the necessary
~-alignment - ,
.+ elevation) for the antenna. The Viking

{both :azimuth and '

Command and Control, ‘or controller,

= ewill* transform this information into

21




- 'commands to motors ‘which ‘will then
-7~ réposition - the zanténna “relative ‘to
< ‘Earth.:Continuous ‘adjustments will be -
.~ computed -during each transmission. 1t
o will (take approximately 20 -minutes
-+ for'signals'to travel the more than 362

million ‘kilometres between the Viking
: rspacecraft and 1ts home planet

s Band ngh Gain Antenna
; 'TvSpECIflcatlonS s
S :Usé‘: V»Transm|t data
#u A Mars-to- Earth.

Operatnon =7 Martian surface; #ouisns
- Dish: 7760 mm diameter, - =
‘U{Frequency: 21002300 mHz; " . -

<o Power: oo A0 Watts, BRI
‘.:,pedestai Eleva'uon over aznmuth oo

Controller Spemflcatlons L ,
Use: <, Pedestal drive and . i
<= ancoder . processor. .

~ Operation: . Martian surface. -~ .- = .
;flnput ~ . .- Commands from

e g ON -board computer )
Output i Drives pulses to two i
' -+ stepper motors sine/ . ;

: Weight:

' Slze Mai( " 100mm x 140mm x

i Com‘lguranon Two 2-sided four-!ayer

: ""the Solar System. It was prepared by the Jet Propulsion Laboratory of Callforma Instltute of :
. pnnted circuit’ boards o 2 &

Technalogy Whlch managed the Marmer pm]ect for NASA

Electronlcs today would I/ke to “thank the Brltlsh Interplanetary Soc:ety and the Martm Marlenatta Corporat/an for thelr o
= ass;stance w:th the preparatlon of thls art/c/e , R . :

TYPE min.Watts SUPPLY/|Printed Bd)
14Q4{ 8Q{ volts: | numbers:|
v TA3C 34.= 132 370105 - -
"TASB| 8 | 5 25 339250 ¢
“TA10B1:13 -1 101 :32 1339250
TA15B| 18 | 15 | 38 | 339250 .
A TA20C| 30 { 20 | *22 339771
- TA25C| 35 | 25 { *24 | 339771
“|Preamp| - | =} - 339251'

Semlconductor Dl ws:on

STCOUMNIN e
PTY. LIMITED 95,566 i
° : Moorebank ave. leerpool NSW 2170 o MELE:
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| 78min . 7 7 Another view of the spectacular ‘Photo globe’ of Mars = the first ever made of any body i



i Starts you off on the right track

“The BDP-100 Turntable and the SA-8200 ampl ifier
~ are two fine examples from the Rambler Range of
* Hi-fidelity audio equupment
The BDP-100 2-speed turntable is quallty englneerlng throughout
‘featuring a diecast platter, belt drlven from a synchronous motor
~An “S"”-shaped,fow -~
tracking error arm with
adjustable anti-skate and  §
lateral balance. Auto cut
““and return arm with indep-
- endent dampened arm lifter.
 Magnetic cartridge with .
 diamond elliptical stylus. = .\
~ Springloaded detachable lid. ~ \
- Shock absorbing felt based feet.
- Sprung, heavy gauge metal motor -
~ board-and wired ready for CD-4.
- jChannel it through our SA-8200
- ‘multi-purpose, stereo ampllfler 2
- with its 55 watts RMSper .. £
channel output. Harmonic -
distortion of less than
0.2% at 45 watts RMS - -
per channel. Inputs:— §
2 phono, 2 AUX,
. 2'tape, tuner and mic.
_Separate baseand
. treble controls on each.
~channel. High and low fllter
~ switches and {oudness control
“Provision for 2 palrs of
- speakers. These are just = §
~ some of the many value
- packed features in these
~ two superb pieces of
e Rambler Hi- Fr equrpment

| “Rambler . The Best Thmg That Has Happened to Musrc ”

“See and hear the Rambler range of sound equrpment at your Rambler dealer
“ = nowand compare the outstandlng performanoe and value

g ;Drstrlbuted and servrced throughout Australra by Sun Electrrc Co Pty Ltd
~ Melbourne, Sydney, Brisbane, Perth, Adelaide, Hobart and Canberra.
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‘ 1097 DANDENONG ROAD EAST MALVERN
'u Ionu' s TELEPHONE: 2118122 ey

“anous 562 SPENCER STREET, NORTH”MELBOURNE
o " TELEPHONE: 3297888 LR N
FREE PARKING | i SR e
- LARGEST RANGE OF EQUIPMENT AND ACCESSORIES
' EXPERIENCED ADVISORS’
 NEW ELECTRONIC SPEAKER/AMPLIHER COMPARITORS
LARGE DEMONSTRATION AREAS

""PUBLlC ADDRESS AND GUITAR AMPLIFIERS

¢ o s 0 0 0

1097 Dandeh:c;ﬁ‘g”,ﬁdad.qﬁf i i el 562 \S‘pehéérﬂstreet“.

1097 DANDENONG ROAD EAST MALVERN
mdmnm TELeononE. s
562 SPENCER STREET, NORTH MELBOURNE
7 VG“°"" TELEPHONE 329 7888
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ENTRES-foR EIPETASSISTNG!
- Dominion
Stﬂl'ﬂll Alllllllflﬂl‘s

A superb Stereo Ampllfler de5|gned
and built to compete in the highly
- sophisticated American market.

"~ The ST—500is now available in’
Australia for the first time. It hasa
precision‘engineered cabinetand
circuitry of the latest design; incor-

_porating stich luxury featurés gs:—
. &+ Brushed “'Dull S|Iver" non mark

- faciapanel, o o VTE';OO
L]

A, B speaker selector e Soeno . 25 Watts RMS
: " Straight bar switches for h|gh& . SR ; ' e AT R :
©7 . low filters, loudness and tape . B T O P T :
. monitor. ’ . 38 - Minimized distortion and high - * °
~* 25 watts per channel. $ damping due 1o its OTL cireuitry.
",/ & Total harmonic d«stortnon less gy :
‘jythan 5% '

‘including tax . - e -Designed for use with magnetic,
= -~ .ceramicand crystal cartridge.
_® Independent “SLIDE" tone con-
“.“trol devices, “TREBLE" and
"BASS". :

' Rumble (Bass) flv|ter and Ioudness
control.

e Furnished wvth tape recorder
“Uroutput terminal.

. 15 watts RMS per channel

$100 73

mcludmg tax

'KTXZOOOV 15 WattsRMS’

. De51gned for use with magnetlc
~ceramic and crystal cartridge.

. lndependent “SLIDE" ‘tone control
7. devices, ”TREBLE”and "“BASS"
e Convenient AB speakef selector. -~
" Two paits of speakers can be druven’ :

*“simultaneously of mdepehdently
- - Furnished with tape recorder
" . output termmal L S el

3

s..25 watts per channe|

,$,119

“KTX4000V - 55 yytts RMS

¢ Twin Microphone mixing Panel -
..combining‘dialogue, or musical
instrument output on tape with:<
© other source material. .~

o Large Scale Vu Meters fori monl-

“ toring output signal. . )

o A B Selector Swvtch for 4 speaker '
S7systems. ;
25 watts RMS per chahnel Sut-
: put at less than 2% Dustortlon

$24
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‘ SX9000R . AM—FM Receiver - . 25 Watts RMS .



F OR THOSE WHO ARE
SERIOUS ABOUT SOUND

ALTEC AT THE OPERA HOUSE

For ‘years now ~the:
~‘international- sce'ne ﬂ thev most
discriminating = sound engineers -
-have specified ALTEC quality

monitors. * Look around . .the

- recording studios — any'where in

_ALTEC monitors.

~Sales in the U.S. have reached
new peaks — and in the highly
- competitive -~ and = selective
. European ~market “demand for-
CALTEC systems has never been
‘greater. :

- ever increasing proportion of the
. professional market. S L
- “Ask any of the sound englneers

“ALTEC quality monitors. Once
~you've ~ heard " and : enjoyed. -

i s ki:;;" » : e satlsfled with anythmg else.
a0 Ll - NEW DOMESTIC SPEAKERS

jun Faen ~ "~ model has become a best seller.
o -t features a 12 inch woofer and * .
a high- frequency radiator tweeter -
~and comes in an enclosure =
measuring 25-1/2 x 14-1/2 x
- .12-1/2  “inches . .with  a
4 _charcoal-colored sculptured foam
grille. ALTEC have said it was -
designed for “‘younger people -
who want good sound but want’ -
1o pay less.” Our tests revealed it -
to produce ‘an - open, realistic
sound ‘and a crisp high‘end. 1t -

‘watts of amplifier power.:

:zines, USA 1974 Publlshers LaWrence i
Teeman. :

" leading ' television, radio and

the world — and you’ll - f/nd:

In ‘Australia’ ALTEC" enjoys an

.~ who specify and enthuse over

ALTEC sound, you'll never be =

*Alte0891A {n-just a-yéar, thIS‘ s

delivers this sound with only 12 = :

*Quoted “from - Consumer Guide' Maga- Gt
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" describe "

In this down-to-earth three part series, J T. Nell explams the basic

o theory and practlcal appllcatlons of op amps

" OPERATIONAL . AMPLIFIERS  are-

~-small in size, provide very high, stable
yoltage ‘gains, and are readily available
at well under a dollar each. . .iowin
o Unfortunately . - these - smmensely

: practicabie devnces tend . be

described by their manufacturers and -

countless technical writers .in’ . terms
that are virtually meanmgless to the
home constructor. . i
The purpose of this short senes of
three articles then, is to show, with the
‘minimum of theory and mathema’ncs,
how . . to . extract . .the ; gssential
information from data sheets and how
‘to apply it to practical designs. .. . .-
The units to be described, each usmg
: a_single operational .amplifier, are.a

compact” 5|ne~wave _ audio-signal
~generator, Xa\high'-impedance audio
amplifier .. {with . various . switched

"~ freguiency- -responses avallable) and .a
-~ .dc amplifier to increase the ‘effective .
. sensitivity -of an ordmary 1 mA meter

‘to 10 A fsd.-
‘Each of these units can be run from
: battenes or. any other suitable source;

however, 'since operational amplifiers .
“usually _require -dual 'supplies. {which .

could become ‘expensive if batteries
were wsed for long) "the first .actual

“constructional project will be-a power

SUpply unit .giving £ .12,V  fully
stabilised and short-circuit protected

 This latter feature is rather important, -

for ‘the operatiorial amplifiers 10 be
used have their lead out wnres only” 25
mm _apart _which, in _experimental
setups, will;: sooner . or later, lead to
short crrcwts of the supply rails ‘by
- solder blobs, touching wires etc. .. -

‘.. Accordingly, - a . protected power
, supply, specrflcally designed . For use
~with _op. .. amps... and whlch‘
eautomatlcally' ‘ revert's .10 correct
‘operation on removal of .an unwanted

' short-circuit is essential. e

VVVVVVV

WHAT IS AN OPERATIONAL
AMPLIFIER? ,
‘Originally, the “tefm’ was” USed o
‘an’amplitier? suitable” for
performing mathematical operations in
;analdgue computers.: It has since’ come’

“‘“lﬁf‘to mciude almost any high gain dc"

4. “Zero ‘output impedance ‘,
shlft betw n,

_that, ;. for:

: mentioned earher e

performance, in _terms

fréquency - response _and input
impedance determmed by external
~components _arranged . to . provide

feedback _{usually negative feedback).:

‘An ideal op..amp. ‘has the followmg

characteristics:— :
1., Infinite gain R
12. Infinite bandwidth :
3. "Infinite input impedance

5. Constant phase
|nput ‘and output
‘Obviously,” such =~ &’

possible 1o, manufacture amphfiers
that have gains etc.

departures from :the: ideal have little

- effect in practical circuits. .~
“For example, if ‘a working gain of
100 is required and the op..amp. to be’
- used has a gain {without feedback) of
. 50000 -then -50 .000 100 {500) s

such ia large margin -that ave can say
practical -

infinite Similar
reasoning ; zapplies - to ;ithe + other
parameters whose ideai values . were

FEEDBACK : ¢
+Operational ampilfiers are most often
arranged to function with negative
feedback - applied, -although there are
cases where either no feedback, or
indeed positive feedback, is employed.

. The op. amps. we shall be considering -
have, in fact, two input terminals, and

feedback IS considered ‘to- be either

“negative or' posmve ‘according to ‘which’

of these inputs it is conriected.

The two input terminals 4re arranged
in the following manner. Consider that
~one ‘input terminal js earthed; then if

the application of " a -positive going

signal to ‘the other input results in a

_-positive going output sighal, then ‘that - ;
. latter input :terminal 4is termed the '+ -
input ‘terminal. Conversely, again ~

u

ve

with .one . -input earthed,  if - the

- appiication of a positive going signal to
_the other ‘input. results in"a negat/ve

ELECTRONICS TODAY INTERNATIONAL OCTOBER 1975

Anputi-terminal.
iriput s
dinverting’ input and ‘the —ve input’is

<called the*‘phase inverting'” input. -

<~ By convention, the op. amp. itself is -
Shown as: & triangle, with the output =
‘being taken from .the‘righthand apex; -

amplifier ‘,capab'le of *ha’ﬁh‘é i,ts ract'uai'l
of gain,;

‘device’ f‘ ,is
" impossible in" the real, world but it fs

.50 large, ", and -
output lmpedances so low that any

purposes; ..the"
reserves .of -gain’ available are so iarge
that - the* ‘gain -is

.going ‘output-signal, ;,the'h-fthat fatter .
S .4input ‘terminal ‘is “termed ‘the *'=—ve"
“Sometimes ithe ve @ -0

~icalled .:the-:''nonphase .

the rtwo - inputs -are’.on ‘the: left; .one

Anput being the <ve-and the other the :
,‘+ve , s
. The: arrangement of Fig 1a vv||| :
‘resultin-a phase reversal of the signal,
while :that :of = Fig;

Ac will not.

Fig. b. Inverting amplifier [high gain).

FoE

: "‘#ig},1c.‘Nyon-invert‘ing ah’)ﬁl)'fier. RN



: f'k where

" Accordingly, -the first configuration is -
= called ‘an “inverting amplifier” and the -

“.second & - “non:inverting amplifier”.
own o

. Each - configuration = “has = its
ioproperties, which we shall riow

<. consider. :
. 1NVERTING AMPUFIERS

- Referring to Fig.
linput, Vy.at, say 1 kHz. 1magine that

" the “input ‘resistance of the ‘op. amp. -
© jtself is so large compared to the values -
«-0f Ry and Ra that'it car be said to be -

_“infinite.: This will be the case if Ry is,

-+ say, 1k, for the input resistance of a

s ~typical op. amp:'is 1 M. lmagrne -also
“that “the"gain “of ‘the op. amp. is very
“much -darger-than the final gain of the

- Loiwhole circuit; Once again this will "be -
" 80, for the gain of atypical op. amp.’is

- 50000 and the overall -gain”of ‘the
whole éircuit” will be ‘very much ‘less

“than’ this extremely high value, as wall
be shown.

- This latter - assumptlon- is =very
: l’mpona‘nt, for-it-means that the dctual

~level of signals at the —ve ‘input
- terminal will ‘be so ‘close 10 nothing

that we ‘can consrder |t to-be zero. By
Ohm s Law .

1 Rl p? R2 PR

: Vl lS voltage across R1
Vs voltage across Ry

o But with zero signal at the —ve mput'

o =V, andVZ—V‘
80 that the gam A is
: : V Vz : Rzy
’A=——~"f-'-“-—-
Vi Vi Ry

s which s independent of the actual
7 gain of the op.amp., provided that the -

s latter is very much: larger than the

" value of A = very likely in practice.
—o 1 will beinstructive at this point to- |
~iconsider thelevel of signal -actually

. present at the —ve input of the op.
-~amp. With an input signal of 1 volt and
. a circuit gain of x2, there will be an

1c, consider an -

~'op.. .amp,

';‘;,hlgh
“impedance) ‘with Ry and Ry makm‘g”

CLOSED LOOP GAIN 20 dB

i ko

: output of 2 volts"’ If the op ‘amp garn
~.+1550 1000, then the level at the —ve
. }_rnput must be S

' 50000° =40 “V

' guite close to the Zero level assumed e

“Note that when the amplifier output

is fed back to the —ve input, the _
‘output voltage adjusts itself to such a
value that the actual voltage between

the two inputs becomes 3o close to

zero that the difference can be
~neglected.” The greater the gain of the =
the - better -it' .-

itself, ‘ie.
approximates to ‘the ‘ideal of .infinite

¢ gain, the less the ‘voltage at the —ve
“input becomes. '
Since the —ve input has such a low g
level signal present, -it is virtually at’
-~ earth potential, and consequently the
“input resistance of the whole circuit is
equal to Bl. Such an’ arrangement as’
Uillustrated in  Fig.
called a “virtual earth amplrfler"

14 “is ‘somrietimes

If a very high value of garn
required, complications ‘can arise 1f a
high input :impedance is-called for at
the same time, for if R,/R, is large,
either R, -will neéd to be such a high

value that it is lmpractrcable or R1 will
. be too low for the requrred input

rmpedance ;
“Ini that case, the confrguratron of Flg

“1b can be used. An'analysis of ‘this
;c’ rcwt givés, for the voltage gam

CRs (R3+R4) -
B1 . Raoo

: provuded that R2 rs large compared to‘

Rs.
Now* R1 ‘can bé kept at'a reasonably
“value “{to " raise “the ‘input

up the gam to the requlred level)

; kNON INVERTING AMPLlFIERS

“Now " consider = the non: mvertmg
ampliﬁer of  Fig. “1¢/ Ag”

' OPEN LOOP GAIN o
{SLOPE 20d8 DECADE)

VO LTAGE GAIN 1 B
B )
100 J
Cwd
§ ; i
5 el _ 20]--
* Fig. 2. Opén loop gain of type 741" '
op amp and response wrth closed e p
Ioopgam of 20 dB : 3 0o

2

v bl e -~ ' ey

107100 . KT 10K

“$0 that gam AlS G
A‘ R] +R2) _2_

‘before, -
“imagine that,-due to the high gain of
~the -op. -amp., there: is v:rtually ‘zero

- signal between the tworinputs and that

100K 1l
S FREQUHZL ey

the input resistance of the amplifier .s'

g;very much greater than erther R, or

7 Fhen V2 =V where V2 s the iy
£ VOltage across R2 ;

Rz‘
(R +R2)"
V _ Ryt Rz
s O:—' ] )

But V=

Ryt Ry)
Vi ‘Rz V2 l< R2 o

which again " is mdependent of the

‘actual gain of the op. amp. itself.

. The . input ' resistance . .of = a

“fion-inverting amplifier is’ very  high,
- being - determined
~impedance’ S
terminals to earth. Typlcally, itisof
- the order of 200 < 400 M at low and
" medium gain levels: It is this extremely

la'rg'ely “by* the
from' ‘the two mput

high value of resistance that makes the
non-inverting - amplifier .
although, - of _'course,  there ‘are
drsadvantages For example, it might

appear ‘that a non-inverting amplifier -

would be ideal to accept the ‘output

. from  a high resictance source; but in

that case the resistance seen by the op.

. “ramp. #ve input ‘would be ‘that source
- resistance, while the resistanice’seenby
_the “—ve input will be Ry and R, in

o parallel
currents “(see :

- ‘would then’ give rise fo a voltage .
difference across the inputs and hence, o
“of .course, unwanted voltage offset at o
“the output. . g

(Fig: " 1c). The input bias -

later) at each ‘input

These two circuit confrguratlons:
namely, - the mvertmg -and . the

. non-inverting, form the basus of all op.

amp.. circuitry ‘and “are ~well worth

g remembermg In-a number of uses, the =
simple ‘resistors used in the eéxamples
,f quoted are - replaced by complex* S
impedantes of one kind or anotherin =
the , frequency =

order - ‘to modlfy
response in ‘some way. By’ such means

Atis posslble ‘o ‘make op. ‘amps.

~respond ' as frequency selectlve'
, amplnfrers mtegrators etc.. T S
Examples “of " this ta||ormg of“, s

ut‘requency responses will “arise in the
- dase - "of ‘the audio amplrfner to be
- described in part 3. : :

At ‘this stage it would 'be as well to

" intréduce ‘and explam a number of -~

“U teérms U that - are” frequently ‘used in

dealing with _op.” “amps. “and which

- could otherwrse
‘Many "of these ‘terms are: necessary = -
“because actual ¥p. amps. do not have

“ the ideal characterlstlcs noted earlrer*f

"1 forexample:—

" Opén loop gain is the voltage gam off i
- the amplifier at low frequencies with

= -no feedback ., applied,
- ‘feedback loop -open. The  value of - =
50 000 ;used- as -an example earlier is >

- the open 1oop gam of the amplrfrer i
»dlscussed : e

cause’

qe- with the

s0’ -useful,”

“confusion.



" Fig. 3. Open loop fréquehcy response of
- type 709 op amp for various compensat/on :
component values.

Closed loop pain is the voltage gain of
the amplifier when negative feedback

is applied, ie with the feedback loop "

_completed. It is thus the gain of the

whole circuit and ‘is analogous to the

stage - gain . of - -valve - and

- discrete-transistor circuits.” The value -~

of x2 we Used earlier is the ¢losed loop
gain in that case. .

" Input bias current is that current that‘,
“fmust be fed into the input terminals in-

. :order to make the output voltage zero.
-+ This-“curfent -is - necessary -since the

mput transistors ~of “the .op. amp.

require some base current, however

“small, in order for them to conduct» .

" and so amplify.

Input Offset Voltage is that voltage
that must be applied across the input

““terminals to-make the output voltage =

Zero. Itis not usually as important as

& input bias current in the type of =
shall jbe,

~-application

that . we
considering.” E

- Common Mode Rejectlon isa measure

of how .good 'the “amplifier is in
“rejecting signals applied to both inputs -

~“together. Once ‘again, we will not need
to .pay great  attention

- characteristic in our applications.
Frequency Response is usually quoted

by stating the frequency at which the -
““voltage gain Afallsto ’unity,‘it is"then~

normally ~assumed * that, as' the

frequency is reduced, the gain rises at -

a rote of 20 -dB per. decade {i.¢. the

. voltage gain rises by a factor of 10 for

“a ten-fold ¢hange in frequency) until it
reaches the open loop value. It is then
possible, with a knowledge of the open

~loop -gain, 'to -sketch the ‘frequency
response, “see " Fig. 2. Operatuonal
amplifiers “have & response’ down* to

zero frequency, that lS they are dc :

amplifiers.

Towards the ‘top end of the

frequency range, slewmg rate becomes_{,componen'ts used can ‘be varied to

- . provide various bandwidths, {Fig. 3).-
“n- practlce the -
5 frequency compensatlon components o
“are - chosen ' to -give: just - sufficient
* bandwidth for thé application being
considered. There is no real objection .-

important.

Slewing rate is the fastest rate of
change -of -output voltage that the op:’
amp. -can -generate.” Provided that the:
~“-output voltage sving is small,’say 1 V "

‘peak-to-peak,  the sIewrng “rate
fimitation is unlikely ‘to be a problem

- even.at a frequency dose to the op..
amp’s “maximum, HoweVer if a large .
output voltage swing is called for, say .

20 .V  peak-to-peak = at  the sameé

frequency, then slewing rate limitation

~ can give rise to distottion; for clearly,
" “at the zero crossing a large-amplitude

- .signal will be changing its voltage at a

faster -rate ‘than a srgnal of smaller
amplitude.

. For example the popular 741 1C may
;have a- bandwidth -of 100 kHz to a

- small signal -but the ‘maximum slew

~to  this

++741 -can -be -a :
applications and then ‘the 709 type"
amplifier.;is possibly - preferred. The -
709 is never used without s’ome form o
£of ~frequency  compensation <= it
" “readily oscillates at around 10° MHz if
‘none is'employed = but does have the

' to - “incorporate

 VOLTAGE GAlN

e " Cz

*‘bandwidth 'to 10 kHz, if “an -output

swing of 20 volts peak-to-peak or more -
“is required, or 1640 kHz at four volts .=
“terminals; so 'that should either input

~ peak-to -peak.

Slew rate ‘thus’ lumlts the ultlmate ‘
“high

output swing - availablé -
‘Ffrequencies “and is -also a source of
“high-frequency dlstortlon
output {evels,

“cure the distortion for rt is inherent in
the op.-amp. itself.

FREQUENCY COMPENSATIDN
Figure 2 shows the frequency res-
ponse of a type 741 op. amp. it'can be

= seen- that the open {oop gain-starts 10,
fall at ‘frequencles ‘above about 10°Hz. =

This is not to say that at higher freq:
uencies useful gain cannot be obtained

“—/jt mest certainly can. At 100 kHz for
~example, a closéd loop gain of 20 dB is

possible. However, the response of the
limitation:

-advantage - that' “the 'values’ of :the

to employing values 16 give a greater

“bandwidth, but - instability probems
" may then arise, and the nouse level is -

||able to be greater.:

As a point of historical’ mterest ‘the -
709 came before the 741 (it was itself

preceeded - by other op. amps. of
reduced performance) and the need
for - the - “provision - of
“components proved irksome. Advances
in" technology enabled manufacturers
capacitors. on . --the
integrated circuit -chip -itself and “so
provide -an ‘op. amp. that was stable

t

rate of 1 volt/microsecond will limit

at - high k
, - —burned out its input transistors. -
The use of hegative feedback will not -

709 and the ‘741,

r-’output and  perhaps
- frequency compensation components
.~ ‘aspecial “form of" _packaging” was
requlred and in fact there are two’in

in. some’ e

values - of - the

external

a8 "1 -5000p ] 1.5K [ 200p
100 s .21 :500p | 1.5K] 20p
‘ ] 3 100p | 1.5K{ .
: 4 10p§ 0]
801 = =
e
40 4
P " PIN NO$ IN'D.1.L. PACKAGE
0 it -— . N Sl . -
©1 10 100 - 1K 10K T 100K 1M -10M .
' ’ e  FREQUENCY Hz. - o

; wuthout the need for large external e
components = thus the 741,

At the same time, the deslgners were
able to provide protection at the mput

have either supply rail connected to'it °

~{by a wiring error for example}. no -
damage would ‘be caused.: The 709 in-

such - circumstances;- would . have

Further - improvements

which is’in some’ respects between the
in that it requires

one small - external -capacitor - but
‘provides a -greater ~gain-bandwidth
product than the 741. R e

~With so many external .connections — :
two “supply " rails, two inputs, one
“terminals - for

common use. One, the T099, is similar -
‘the's-common - TO5 “transistor

'encapsulatlon in 5|ze of can but has
“#ight lead-out ‘Wires. ‘The othet ‘is the

‘dual-in-fine (DIL) package .and "it ‘is

‘recommended : that’ thé ' constructor

uses . this .style, together with the
appropriate ‘holdets. This will ‘make it

. -possible‘to-check, tosome extent, the
- dc conditions of the circuit when first

wired ‘up.~This is done before the op.
amp. itself is inserted thus perhaps
preventingcatastrophic failure-of the
device due to a wiring fault. Further,
in those cases where “a-709 is ¢alled
for, it is possible to use a 741 for

initial testing (although of course full -

performance -in respect iof ‘frequency

“response-might not then be obtained).
* Should an important wiring error have

been made, damage is less likely to be
caused to a 741 due to the built-in -
overload protectlon at its .input. -
termmals

This for the average expenmenter is

_all the theory that need be covered at -
“the'mpment. Héncé next month a'start .

- will‘be made on practical circuits, with -
details of the power supply and of the ,
compact sine wave audio oscillator. @ ... ..

A ‘were
mcorporated in the . 748 ‘op.“amp.
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all:ulatnrs

Screntlﬁc calculators have a bewuldermg complexlty
~of functions and capabilities — In this special  : -
ETI feature Technical Editor Brian’ Chapman
explams how to choose the best -

‘Cravion Palmirgnie F-7

fculators. At that time the cheapest
our-function calculator in the survey
was $67 with the average béing around

$120.-Now, the cheapest four-function - .-
+-machine sells for $10! And the average -
“price is around $30 for machmes that
“include a memory.” ‘ . L

The market is" 5o
;competition

“SINCE - our first’ calculator . survey
“published two years ago -in ‘the July: -
1973 issue of Electronics Today there:
- has'“been - an astonishing ' change in
prices " and capabilities -of electronic:

large’ gfand ‘the:fi
so0" fierce  that “many '
‘companiés ‘havé dropped out .of -the~

calculator scene and it now seems to"

m‘tegrated :-circuit

“'be “that’ companies having ‘their .own -
manufacturing .
" capabilities are dominating the market.. . MONths ago it is not nice to know that
.. This"is exemplified by the -entry of°

~ National Semiconductor into the field

~with their very competitively priced
“I."Novus” range that extends from the:

cheapest’ four-function -machine t6

several 100 step programime machines.
““The price war seems to be largely -
~~over-in the four-function category and -

- has “shifted 'to the scientific models.. [~

'( YSELECTING A CALCULATDR TR ;
©To . select -a-scientific calculator FRGE It
““requires some  careful ‘thought. ‘One :;
~must - first “decide - .what kind -of:
problems must be handled and how

ELECTRONICS TODAY INTERNATIONAL OCTOBER 1975 .

."Pnces are contmumg 10 drop on these
‘models ‘and new models with ever
*_greater capabilities are released almost

it seems that soon the
machines

continually.
price  of

fully programmable types (eg HP65)
to around $150. .
The size  of the- market may be

gauged from ‘the 'sales ‘of the Sharp
-Corporation.:
~yéar Sharp manufactured 14.9 million

in ~the 1974 financial

calculators for‘a clalmed 40% share of
the world market. ‘ :

AN i all the” screntrflc calculator

field is an interesting and exciting one.

It has one disturbing aspect however. .
If you have bought a calculator 12

pald for it.- RS USRS

" much  capability” ‘
-.Fully - programmable - calculators are -
<.very nice indeed "but cost ‘a lot of <

‘having” 'HP35 ' =
.-capability will fall to around $30, and

on the Austrahan market

":“iENTRY MDDES
Algebralc"“' '

 majority fof
s qcaleulators - and on ~many’ stientific

"-the same calculator 1§ now sellmg for calculators.

“#rfrom half to one quarter of what'you :

. model for you.

is really ‘required.

money -~ -do »you- really need the a
programme capability? - 0
As an aid to selection the foﬂowmg g
sections describe the salient features of
scientific calculators, and the' survey
chart provides’ details of most of the
makes-and models-at present avallable

Most people wou|d be famrllar W|th
the algebraic-entry mode used -on-the
s'imr)le” four-function
“This

- problem entry ‘

--method closely follows the manner in B
~which equations are written. That’is;
" the 'key sequence for multlplymg two

w jby three would be:— "

12] [x] I3] = ]

: An alternatnve entry mode is used on ‘
an .occasional simple calculator and on

.,many smentlfnc machines; This entry



. mode is known as “Revertse Polish”"."
The key - sequence for the above

~.problem isi—:

12 {ém] @B

_The ENTER key causes the
; prevrously entered - number . to .be
‘transferred from the working register

' “to a temporary storage register .and

instructs .- the " calculator -'to treat .the
next digits keyed inh as-a new number

" “‘entry, and not as additional digits ‘of
‘the first number. The .command. for

“'the desired operation is then keyed in
to complete the calculation:

oo At first sight it would appear that »
*~there is no advantage in using this

-latter procedure as, ‘in the  example
-given,. :there -are .exactly the same

number of key - presses requrred to -
““-solve .the problem.. Further it is -an

unfamiliar ~procedure’ to ~which one
.-must become accustomed. - -
But suppose 'we had a shghtly more
‘ drffrcuit problem such as:

(3+7)X(9 3)

“To solve this ‘problem we must
“perform  the” -calculations ‘within -the

~ brackets® first. ‘We “therefore ‘need 1o
'store the . result “of -‘one -bracketed

calcutation * whilst “we “perform - the
other. The -key : sequence w0u|d
t'here‘fore‘be' DR

1316 171 151 (M1 (90 [T T8 (X1 (AW [=]

Notice that we need a 'memery anda
total of 11 ‘key preSSes to’ solve the -

problem:
More -advanced algebraic ~machines

incorporate facilities to key -in the

parenthesis ‘bracjkyets.f With such ‘a
machine “the" key sequence would be:

(3] [+] (71 [X] [(1 191 (-] {31 )] [=]

. An ‘improvement as ‘we ‘how need

only 10 keystrokes and do not need to
use our memory -

Reverse Pohsh

With “machines that have Reverse’

Polish entry a three or four déep stack
of “registers :is ' used - to ‘perform the
working calculations. For example in
the Hewlett Packard calculators there
are four registers labelled X,Y,-Z and

T with *the - X -registér being the ‘one
“that contains “the displayed number.
These working registers or “‘stack’ ‘as

it is called areé completely mdependent
of the normal memory registers. - ,
“Thekey sequence for our prdblem

~when'.done on these machmes would

be:—

}1§‘2 345 789

{31IENT] {7] [+1701 [ENT] [3] [~ ] [X]-
Note that now there are onIy nine’

key _presses required - and that the

“registers automatically shift -contents
up and down as the problem proceeds. -

The stack contents for the above key
sequence would be as shown:in -the
table

123 4 56 7 89

10 10

¥
Y 33710 9 910
X

33710 9 -9 3660

" Reverse Pollsh notation is thus very
~economical in'terms of key presses

required, - «especially =~ as* V:rproblem

" mode is in-fact inconsistent. -

‘The Sharp EL 1100 has sorme unusual features. . "

The exponent is displayed in a separate -
2-digit display. The key with the unusual ...

 nbtation immediately to the right of the F . -

key converts decimal.degrees to degrees, '

minutes and seconds and vice versa.

drffrculty increases. A four: hrgh stack .
-allows very complex problems, with -
several nested ‘brackets, to be solved ~ -
without the need to store data in the -
-main - miemory. To solve a complex .
“problem - with - a - Reverse-Polish -
organised machine ‘we start from the
“middle of the-: problem and work'
outwards.

.- This is note real drsadvantage asitis
“less  confusing ‘than to write the"
<~ equation ~out’ with all the brackets . -

-required for a direct algebraic solution.

Additionally in-algebraic machines the

single-key - function” .commands (logs; -

trig functions, square root etc) follow .

the entered.number just theé same as in
Reverse . ‘Polish machines;
‘eg [3]1"[0] {sin] so " algebraic’ entry

Reverse-Polish -~ machines '_usual‘yly .
incorporate’ roll-down " and possibly a

- roll-up key so that the contents of the

stack may be reviewed at any time. We
~therefore - recommend’ Reverse-Polish
machines - -because . the : .method

facilitates “the - solving” of ‘complex .

problems with less chance of keying
errors.’
especially-those “with -two levels of
" parenthesis, are -just ‘as powerful and
may be preferred by some people

NOTATI ON

There are three ‘methods 6f number :

Algebraic ‘machines” however, =~ -

The SC60 from Elcon incorporates a selection
-of statistical functions ard has the abilit gy

to overflow the normal 10 -99 to 10 +9.

range by a further 100 decades at each end.

" notation used in calculators, standard
fixed or floating pomt screntrfrc and
engineering. :

This machine from Adler will perform most .
common business calculations. -
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 scientifc calculators

:Standard Notatlon

1n standard notation the number is
,»represented by an integer and deC|ma1
~.with a ‘number of digits up to the
““fj"mammum ‘provided in the machine.
““The ““minimum’ number “of - dlgrts
~required for useful calculations is 8
.’but some machines have .14-or more,
““Fixed: point operation is very " useful
- for financial

o incorporate - ‘business . functionis. 'With
" "floating - point aperation - the -decimal
“:pbint is automatically ‘positioned such

_that maximum' use is obtained from

*the available display digits. With both
‘floatmg and fixed point operation the
‘maximum range ‘without overflow is

© 7 from 1 x 107 10 9.9° x 107 a total of'
'.715 . ‘decades. :The

lower limit
sometimes extended to 1 x 1078 by
“eliminating” the “zero in front of the
- decimal - point- and -the upper  range
“may be extended “by ‘displaying the
“““result -of ‘4 computation -that exceeds
9.9° x 107 with the decimal point
“shifted eight places to the left of its
true position. -When overflow ~occurs

*" the “machine “is “locked out-and an-

‘overflow _symbol - generated.

- Calculation fis “therefore usually: not -

"+ possible on a result which has put the
machine into the overflow condition.

| o NS oMe om0
OO0 0O

o o a*
,. &anam
Xl tag £ M-
@ﬂ@#v

tan ¥

" The Logitech 1233.8 is an attractive . ;
" -looking machine that has far more power -
" than is suggested by its price.

o 34

, calculations - and " is-
therefore essential on machines which

of .. automatically"
- standard 1o scientific” notation when
~the - number . exceeds " the" standard
capacity (or vice versa). Such machines -
have a key marked EE or EXP which
- allows  numbers " to- be”entered in
scientific form. The number of digits

;Sclentmc Notatlon. ‘

For most engmeermg and SCIentIfIC
applications -an eight digit display:is
inadequate, " for - such -machines are

“fimited “to the multiplication of ‘two
*four-digit - numbers,

Whereas: - many
constants ~and measured . quantities

- require representation by -more’ than
eight digits. For -example how do you
“gnter --Boltzmann's - constant - {1.38 x

1023 joule) - into  an . eight-digit

machine? - Scientific notation is- a .
--method of representing the number by

means of -a- mantissa and a, typically,

~two-digit exponent. Thus Boltzmann’s .
"~ constant ‘would be displayed as 1.38
—23 ‘where  the —23 represents the'

power of 10 by which the mantissa

_must - be .multiplied. ~All “ calculators

having scientific notation ‘are capabie
switching =~ from

in the mantissa -varies from 5 to 12
digits dependlng on the machine.

““Scientific notation can extend the
range of a calculator from 15 to 200 -
‘decades — an enormous increase.

" The Panasonic 5001 from National in-

' "gzrp_rates angular measure in grads, = 0

\ X and sum of the squares.-
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"SI .system" are i
-modified scientific notation where the e
exponents of 10 are always a multiple’

‘this - needs

functions: are usually 1/x,

Engmeermg Notatlon

“The scientific method of notation IS.f

not ideal for practical "engineering
problems:because physical ‘unitsin the
represented - in

of three. For~example a- calculated

- -capacitance value ‘may appear in -
“scientific notation as 1.28 =05’ Farads,
mterpretatlon as: 12.8

_microfarads. “This ‘is- -automatically -

done’ 'in englneermg notation, - the
result- 'would be expressed as 12.8

~06 thus expressmg the quantlty in -

‘the needed units.

- Only one of the calculators surveyed
_has this feature, the Hewlett Packard
HP25. We venture to predict that this’
feature will be mcorporated mto most

future desrgns

'4PREPROGRAMMED FUNCTIONS

The * rnumber ~of pre-programmed -

> functions incorporated into a machine
depends “firstly on’ the ‘price” of the |

 machine and secondly on the primary .

~applications for which it is-designed.

: The-first additions- to the basic four

for scientific applications and ‘1/x -and

- 9% for business applications.-It is alsoat -

‘this level -that -a -memory “is .added.

. ‘Such machines as these; although more -
“advanced - than basic . four-function
machines are not covered in this

_survey. , Ry

Machmes of greater capabuhty than :

: The Ouahtron 74 19 is unusual in
. mcorporatmy hyperbo//c functions -

Vxandm

- :



Ry

- the - above
- dedicated to specific applications. The
-“categories ' which -seem-.to".be most
- -catered ~-for ..

. more ... expensive -

3

“and ' standard *:deviation;

“become - even - ‘more

are general - purpose

scientific, - statistics; busrness and
metric conversion: :

«ln - -genéral-purpose" - suentrflc
machines -'the  functions - that. aré

generally --added :to -those -discussed

“-above-are trigonometric functions and

their “inverse, logarithmicfunctions
‘both -common :and - ‘natural, .eX .and
sometimes 10X .and xV.-Additionaily a

switch .is _incorporated . which: allows ™~

operation-in either degrees or radians.
Other - functions - that are  added in
machines - .. are
rectangular -— to = -polar conversion,
decimal - degress - to -degrees, -minutes
and seconds .conversion and vice versa,
extra -memory registers, - factorial X
and, ’-on ...a....few . ...machines,
hyperbohc trig functrons and ‘their
inverse.. AT el :

‘ :‘Statlstlcal Machmes
"There ‘are - &~ riumber :of machmes'

which ‘have ‘many standard statistical

“functions “built into” them. They' may

also incorporate - a number of basnc
scientific functions: :

Typical - statlstlcal functlons “are
summation-of x -and vy values; mean

squares; square root of sum of squares

and linearcorrelation ‘of ‘regression.

Some -advanced ‘scientific models ‘will
also .“incorporate *a :few - of these

functionssuch “as i summation, mean

and standard devnatlon

Business Machmes. ’
Those ‘machines which are deducated

.~"to business applications appear to have
relatively few

Functions,
compared to other machmes but the

- relatively - few-keys ‘can'be used to

solve dozens-of different problems —

' everything from discounts and markup
~to ‘interest’ rates,” remaining ‘principal

oh a mortgage, the future value of an
annuity, or depreciation. -

'~ More -advanced ‘machines ‘may also

solvé . problems rassociated - with
statistics, -bond prices ‘and 'yields ‘and,

“because these functions are based on
calendar .intervals, a calendar may be’
built iinto ‘the machine. For example -
the HP80 - incorporates a 200 year-

- calendar {1900 t0.2099) such thatyou
-tan find the number of calendar days -
between two dates; the day of a week"
a date-falls -on; a future-or past date”’
given the - number of days from a.

;known date. e ‘ St

Metnc Converters.
- Whether machines devoted to meftric

conversions - can . ‘be classified - as

“scientific calculators is debatable but
.. .we thought they were worthy of
i kmclusron because of their dedicated

‘nature;

~sum:of -

when

Some -general

purpose :

scientific calculators have a numberof =
metric conversions built in,"Thereare a. i

few machines ~available ‘which can,-
‘convert :any metric quantity to US or
imperial ‘and vice versa. 1t seems a pity

that some calculators convert to US i

standards only and not to imperial, a’

serious drawback m non-US standard - ey

countries. :
Perhaps - the: most

features. Apart from its 29 standard
conversions from metric to and from

-imperial or US it has three registers
available for storing other conversion: =
. factors - and is - capable of adding

numbers ._expressed « in - integer .and

fraction form, eg, 1 7/8 may be-added "
to 4 2/3 without first convertmg the s

fractlons to deCImals

Advanced Sclentlflc

Calculators ‘of an-advanced screntufnc /

nature ‘may - have, in:addition to the
standard scientific functions, the most
important functions from some of the
other ..categories. - For - example .the
HP45 . has, as  well : ‘as .standard
functions, . three :metri¢ conversions,
three statistical functions and nine
addressable - memories. - Further,
programmable calculators . can be

- organised to solve almost any specific

problem.- -
Advanced calculators usually have to

organise ‘the keys to’ perform dual or

outstandrng
. conversion calculator’ is “the Sharp -
EL8300 - which has -several ~unusual '

" Top the Hanimex range; the ESR MASTER

has an éxcellent selection of funct/ons and a i

: very flexible memory.

sven friple functions, This is done by
incorporating function change keys.
For example, the HP45 provides 48"

- functions and 9 memories with ;ust 40

keys.

The Novus Mathemat:c:an PR has 4 100 step programme and Reverse-PoI/sh notat/on
although very soph/st/cated the internal view shows the constructional slmplln:/ty
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. : PROGRAMMING

‘With-the aid of an advanced' screntrfrc

calculator one can solve just about any
problem that one might encounter.

. “But, 'say . you -wanted to -plot the -
. tesponse of ‘a filter network versus

“frequency. The individual ‘data points

~ must all be calculated using the same
¢ basic formula — a laborious process
“eveny with an advanced calculator.

Af ~a . .calculator incorporates a

" - programme capability ~the problem
““need  only ~be “entered ~once. The

THE PROGRAMME SP’ECIFIK'CATION OF THE HPGS

) The new HP25 from Hewlett
Packard has a 49 step prog-
“‘ramme with aditing and - .~
conditional branching. As
with all Hewlett Packard .

G calculators very comprehen-

. sive owner’s and applications "

“manuals are provided wrth
j- the machine. - :

\‘problem may then be repetltlvely':
solved simply by msertmg the data for

each point and pressing the start key —
the calculator does the rest.

“Of course, as with everythmg, the ,

power of ‘the programmes,”frtted to
scientific ‘calculators varies
considerably. The first thing that one

.notices is the number of programme

steps - available. -On " the ™ calculators
reviewed this varies from 49 to 300.
However - the - effectiveness of the
number of steps depends greatly -on

'othe‘r'prog'ramme features and on the
-available number ‘of ‘storage registers.

* sinifc acatrs

~The -simplest kind ' of - programme

‘ capability iis: ‘where the programme
- simply :remembers . the - key .. stroke :
- ‘sequence -used- to solve the problem:
Such “aprogrammeis - fitted -to the
~Sharp -PC-1001. 1t is .not possible to
‘modify the programme'in any way or
“to- review . the ~~contents - of the
vprogramme memory. ‘

- - TA'step up from this'is the programme 4
a5 fitted to the ‘Novus 4516, Thisis -
“basically ‘the same as that used in the -
“Sharp except that a SKIP key has béen

" provided :which allows several ‘small ©

programmes ‘to be stored within the ~

100 step programme  memory.. The

“Novus however ‘has the ‘disadvantage -
that ‘it ‘has only one storage register."

Thus “if more‘ than “one 'constant is

“required in a-prograrmme it must be

written into the programme each time

it is used (an eight digit constant will -
" -consume eight programme steps). The -
Sharp calculator on the otherhand has -

eight - storage “registers - thus - the

contents - of - any -.memoty . -canbe: .
recalled ‘with -oneor two programme ‘

steps. -

. The next stage "of t"p'rogramme L
development ~is to incorporate'
“programme " editing.

programmables; for example; when the

machines ‘are switched ‘to" programme -
mode, “the  display ' shows ‘the line .
number -and"‘the 'key :code : for “the
programme step. Single-step, back step -
»and -delete keys allow the programme
to be debugged ‘without rewriting ‘the

whole thing. Pressing a further key

give you full -
programmablhty in
‘a pocket calculator . ..

- These keys fako the HP:85 out of tho
reaim of the calculator and into the
"..sophiaticated worid of computer tech- .
“nology. They permit you to write,
".tecord, save end read back your pro-

‘grams. They aiao set In motlon the
HP-65's other powerful prog

" partof ynu; :tmd pragram, it stops

These keyboard c0ntrols [ ][ ” ][ (e ] TF2
- T AL

“'These User Definable keys are just what .~
their name implies. Thay are ietter lebels”
fer parts of your program which tan be
‘axecuted directly frem the kaybeard. Or,
they can be used to call a sub-routine
whln used within a program.

[A sing these “TE T FLAG 1

Tha cnndrtlan of the flags can be tested
5 ‘autnmnrcnlly at any peint mynur p

- "PRGM -
rogram ; e
“TEST . lm ‘this "PRDGRAM" kay ‘to clur?.hu mm

keys ta include en appropmto test
- flag lnstructlan Yeur progrem will sither
“.advence sequentially er skip over the naxt

- To ‘edit your program ...’

: wu step pragrem memary, se yeu can begin
+keylng in a new or nvlml pragum yeu
- have devaiaped.

h .
Whan this "RETURN"" key is :!:‘,’.’d ?;'l’;"'"““_"“ the ""dmo" M ! .‘ “This ““OELETE" lwy mm a
TN prmld it enables you te start : singie stap and auta- -
he begin g of your prag e b | “{DEL :rtl;iullv maves the r::ulninu
‘this ke sad = . ops up ane plece in the pre-
'"m js key is utnd o2 [x¢y I X=y [X y] x>y fm" memory te fi?l the resulting g.;? To

and returns

“W/PRGM [IIiISEEEER RUN
 Set this switch ta ~'WRITE PROGRAM to

- "Whan thls “RUN/STOP” key s
included in your stered program, )

functions. . central te tha k board for manugl oper- - n the X and Y registers. if the test candi-
- : :“""' W‘h':'.;'::g as ":"l'f '#“':,'“"‘ " tlon Is nat met, the pregram skips aver the
To Wiie or ran your program IO ‘:: r':'“-‘ t s cantrol to the cailing next twa steps. if the test cenditian is met,
lf 9 the program continves with the next step.

T These keys ailow yeu ta c(ﬂnpm the vaiues

/; = This ailows the HP-BS5.ta parfarm cenditianal -
-+ beanches lmad on the results of the test. .-

-Ansert the cerrected step, just key it inand -
.. tha follewing steps will move down .. .
lulamltlcllly : :

When the HP-65 is in the “WRITE

o r PROGRAM"' mada, this “SINGLE
: STEP* key lets you step threugh

‘sach program instructien in the

In the HP

anter or change any $18ps in the program - - .

" memory and for recording programs,

‘without altering any data stored in the
four-register automatic memory or the

. iaudrasslhll Tegisters.

Set ta “’RUN" fcrall ctharapuratrcns

"o structure your program .. .

i This ““LABEL’“ kay enables yeu
: ta indicate and identify a saries .

. of steps within yaur program.
Up to 15 1abels are available by - -

: pmsinlthrs key and any drnlt {0-9) or
- Astter {

-E) key.

. This /60 T0'" kay. in conjunctian

; with a digit key, sets off a seatch
in the pragram memary for the
iabal with the same'digit. it can

be used from the keybeard when editing,

or as part of a program.

-t will halt execution of the
prograim and return control te

7 the keybeard for manual eperation. When -

wsed frem the keyboard, it can stop a .
‘running pregram-er stert.a noppc program

n the next step.

: To include conditional funclions
#in your program .. .

SF1 s
i R R 1

- Like & computer, the HP-85 can taka alternate :

cemputatianal paths based on thc conditisn
of the twe flags. With the LAG 1"
-and “"SET FLAG 2" keys, ths 1Ians can ba
~s8t or cleared manually from the keyboard ar
a;mmmcnlly by an appropnatl prnuram

. then

. <-advantes yaur pragram dlpondmr on the

. value ramaining in-the ragister. if the valua
: "in register 8 is not equa! to zers, tha pra-

“gram edvances ta the next step. if it dees

ual 2010, it skips the next twe ataps.
‘DSZ" allews you ta leap thrau

times.

9 N ,t tihrd:dNO DPER?TI%N' keyis
ncivded in yeur stared program,
NOP | it will advence the ‘mgran? te
: tha feliowing step. 1t is aften -
~used In canjunction wit cnndmanal skln
- ln:trucmns

e ‘rh a panlm !
‘ lf yaur prngram a predetarmined number of

. " The “DECREMENT ANO SKIP on ' Brogram memery. as the display shows s
e ZERD" key subtractsa “1" frem
DSZ the integar prevmusl‘ starsd in

numbar for each step. This number reprs-
sents the iocatien {raw and column) of the
ey carrespending ta thn particular instruc-~

- -Hien. Fer sxample, * ‘34" refers ta the key

In-row 3, column 4—"“RCL."" (Exceptisn:

:dinit keys ore represented by the numbers -

J,
lf the ““SST' key is usad with tha
HP-65 in the "RUN"* made, yav can execute .
a pnqram one stap et a time.

&
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‘ ~called "GO TO" (GTO) followed bya..

programme step numbeér allows you to

get to any  particular step in the'

programme. :
< An |mportant “addition : to ‘the
repertorre of programmable calculators

is" the “ability “to :to" make logical -
decisions. Such ‘capability makes them

akin- to ‘computers in that alternative
- paths -can - be - taken . within the
_programme - conditional

/. as 'decrement ‘and skip if zero”' and
cuser - definable keys " can’ make ’ the

“calculator . extremely ~“powerful even -
with a limited number of avarlable

programme steps.

. STDRED PROGRAMMES e
.. The :ultimate _in

.+ calculators is 'one which has the ability
“to permanently store programmes for

“future use. There are three methodsin ..~
use with portable scientific calculators.: -

“The “HPBb "stores -its programmes on

- tiny . magnetic_cards, the .card ‘reader "

being~ ‘built" into “:the‘ . calculator.
Pre-programmed cards are available for
.a- variety -of -applications: Each card
can store 100 programme steps.

The' Compucorp 326 has a cassette
recorder for programme ‘storage .and
. again’
“*‘available for a variety of applications:

.upon : the ..~
results of ‘a test, Other additions such:: -

programmable -

pre-recorded . cassettes - are

Th/s calculator although of
“fimited capablllty was the .~
“smallest in our survey and
IS mexpensrve ey

"Many * 'other machines’ are available
...with ever greater capability but these
are desk-top modeéls costing .up ‘to* .
“$3000 - or
smachines

more. -They -

‘include

{ tabulex lambda -

“ t0'do next and advise you of any-entry
.errors by means -of ‘an- alphanumeric”

display. Such machines are-beyond the*

.scope of this article, but who knows:

“‘how many --of .the “sophisticated:
features -of - these: -machines ~will
eventually appear ~in - pocket -and-
portable machines. '

Each cassette is capable of storing 14 with -print-out, graph

blocks . of data. Each block may plotters and __even machines with
contain the data for 12 data registers rnteractryel programm}fs, ’us;:ng B}AShIC
or’ 160 programme - steps. The ~-computer language, that tell you what
~calculatér ~has manual. ORI Y LEE e
programmable’ controls’ for wntmg or: e T E R L e S e N e T
. reading data registers or programmes ' TR ‘ S e s o
“onto or from the tape cassette.

, Both the Compucorp and ‘the HP65
" are extremely well” backed ‘up- with
- comprehensive ‘operating instructions,
~. sample problems--and -data -on the
- ‘pre-recorded - programmes for each
-. pack of programme cards ‘or cassette. -

L kCompanson chart = payes "40- 41,

#. ~The third “method "of programme .
7. storage is that used by Sharp in its
;. PC1002." This - calculator = has
.~ interchangeable, " programmable
"~ read-only ~.memories, edch being -
- programmed for different apphcatlons o

Thete are: PROMs " available:
- programmed * for ‘statistics, - business -
" ete, or Sharp will programme - the’
7 PROM to the customer’s specification.

~ When the ‘PROMis interchanged the
. functions of the keys are ¢hanged, the -
" new functions -being -indicated by a
keyboard overlay card. B

¥ sina voss fnx
. {f;}? i:@
; &zmx 9 tan'c

5ilc] = | MR
] nx o
| m (2)(3) E3DD
The Sharp system does not allow the @ C@ fijf ﬂ ~
* user to store his-own programmes and ' . ' ;
I"thus is less flexible. But it doesextend -
- the capabilities of - an -inexpensive -
~. programmable calculator considerably.
.‘Each ' pre-programmed . PROM _is

- ‘available, we understand for. ar0und o
-$45, S

“ - 'The machine from Compilad although not -
. having scientific notation, is quite powerful =

16 Sanyo Scientific 85 (€2 0123)
Lo [N for thepnce
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- Stahshqon =
’ 6030 Statist features single key summation’of x,x2, T

and n* singie key calc of mean anid standard deviation*

single key sum of x and y valuas for finear corralation and

regression® smgle key calc of linear correfation coef, end

* With so mnny calculators on the market, how do'you
know which is best? Easy, ask Ditk. He's checked -
“’em ali and chosen elaven that are top value. So there’
o need to spend hours comparing: we' ve done it all
< for you!
And to add to the valud; we can supply TAX FREE
‘to approved purchasers. Does anyone else offer suth
.’service? Even if you can't complete the Tax Declarat-
. jon, you won'’t beat our prices because we've bought
iargs quantities.-So check which one you fancy.. Now
TSATISFACTION GUARANTEED. .
. Try any of these calculators at our expense. Slmp- 3
*fy send your remittance and if not satisfied return
+ the calculator within 7 days. We w!ll refund your
monaylesscostofP &P . o

(FowTo Claim Tax
Exemption

Simply get the whole of this declarauon typed outg cnmple-
ted, attach to the coupon and forward with your remittance.
; Or if applicable quote your tax number. :We will despatch
J INSURED by post for $2.00.
Fill in tha relevant words or swnatun M’tara bral:kats are tised
below. -

i hefeby certify that the (Make, -
zModel) calculator purchased by ~
--.me from Dick Smith Wholesale
Pty'Ltd on (date) is for use in .
{school, university or organisation’.
ete,) in or directly and essentially
in connection with the production
“of facts by means of observing,
measuring, testing or otherwise
experimenting with material
phenomena or the purpose o
proving or illustrating natura
principles and laws or in the study
: of pure and mixed mathematics,
.7} wExemption is accordingly claimed
: under Item 63,1 in the Ist
;. .section of the Sales Tax exemp--
tion and classification act.
‘Signature of officer of school, -
university or organisation. (szgn
.- and name in cap:tals{ .
Designation: (job titlej Name of
school, university or orgamsatlon -
(name) Signature of student
/. {yoursignature} Name and
address of student: (yours in
capttats) Date: (date) N

ssaHAaY .
TNV

13pJ0 [0 U
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FORD’S SCIENTIFIC -

" cheap penceils or pay $6.50 extra for mains adaptor,

LCULATOR BREAKT, HROUGH

You j just won't believe it's possible to-producé a caleulator
viith afl the extra functions far under $46.00 {plus sales tax if |
applicable). 1dentical functions to E.A. special offer—8 digits,
Memory. Fuli 4 function plus Trig, Lop, Exponential, xY for
any root. Squarss, reci roots, chain

Leading zera suppression. Floating decimai, Operates from 4

Complete with batteries &case far

lnclud:ng Tax

siope of\curve * single key calc of y-axi: ntan:ept of eny
point on y-axis* Mean and standard deviations *

*separate key for removing incorrect x or y* square, Square
rovt and changa slgn * 8 digit LED dlsplav * Auto repeat
add or subtract * Full accum memory * auto constent

* live percent kay * singie key clears statistical summationg:

TAX FREE - T )

INCLUDING .

TAX $85.95

‘INTERNATIONAL
CONVERSION - - -

‘COMPUTER Tax Free

$59.95

826 has single storage memory,percent,constant end display -
tecall.B digit ﬂmmg decimal - $19.95 {$18.28)

Tax Free |$18.20
hoRe?)

Programmable
Financier . ...

15825 Programmable Finan etures 100 step key-board

programming facility * 8 digit * Fuil accumulating memary

plus and equals keys * Live % key * Separate memory g i

‘Tegisters for storing amaunt,interest * Single key calculations l

of complex financial prablems of foans fepayments,savings B li
etc.” Single key calc.of profit and margin * Powers,roots

and chenge sign etc $135. 95 {$123.95

TAX FREE
$12395

"INCLUDING TAX
'$135.95

Comp|ete n:unversmn talcufitor to canvert metri¢ to metm:
imperial to imperial, metric to imperial, imperial to metric,

824R full accumuleting - mematy plus manual keyed

for volume, area, temperature and weight and square root, msmury,lms parcant key tonstants.change sign exchange L
reciprocal, Pl, auto constant, percerit and full repeat chaining 8 digit floating decimel
memory, 8 digit, floating dummal four function. [2 month Rechargeable cells plus cha.—g,, 5x 2% & Tin $48, 95 (sM 50)
guarantee, 9 V battery. {deal for buildes,
Tax Free
450
INCLUDING
1 TAX $48.95
650 features 4 function opsretion fixed 2 place’ decimet ] e )
point,8 digit LED readout Measures § x Z%x 1in, s““k! cARTRIDGB
| rex e at well below Rec
INCLUDING .
TAX 312 95 MATHEMATICAL‘
CALCULATOR
Foaiures Revrsé POl
Notation, 3 fevel stack L o N
¢ plus seaav;le‘acnuamul;l:» - i
memory dispay. B
full 4 function, ﬂonlng decimal B dngu LED 221 E% EDL(';'éPTICAL sTY LUS DELUXE'
Y
- displayrecall 3V eperated 5x2%x1 in. Optimized design parameters in the styius ass
Tax Free assernbly give this new Deluxe cartridge superb
450 50 cail in m seeoneof high frequency trackability, ‘and overell
$ 1 ‘c":l::‘a::g' S9ofournew ", vqf;n:'r_nance second unly to the incom parable
P kel ype-111. #
;r:():(Ls‘.:glgg “EW'-OWE“P“'CE o Specifications: - Tracking che % to 1‘/9 Qrams -
27 TAX FREEPRICE Frequency Response: -From 20 to 20,000 Hz,
“é’? REC RETAIL: $38.00 OUR PRICE: $28.00 -
M75-6S
war 57 P Spherical Styfus Hi-Track Cartridge. g
B SPECIFICATIONS: 2 grams tracking forge: - ¥
Gu,mnn'EE“ FOR Frequency Response: from 20 to 20,000 Hz. -
DCH18 Adavtar for mains operation A2MONTHS Rec. Retail: s19 00 ‘OUR PRICE: s13 50

“Tax Free $9. OO)

INCLUDING TAX 39 95

NEW LOWER PRICE INCLUOES NI-CAD BATTERIES &
RECHARGER$

TAX FREE PRICE (8968)#89mP 8P $2.00)

MSSE 5, ;
A popular carmdge that gives prcfewona!
performance within a moderate budget.
Incorporates Bi Radial elliptical stylus. -
SPECIFICATIONS: ‘Tracking Force: % to 2
grems. Frequency -Response: From 20 to
20,000 Haz.

Rec. Rm-l $21.00 oun PRICE $1499

4515 PROGRAMABLE
{ Similar to chove} N

5{?!10’521)0) A OROP OF $46.6011




4 MM}' MSSENE Dé‘t’l( OFFER
| }'00 SHOULD NOT MISS!

NATIONAL TAPE DECK ~.° L
Don’t miss this incredible NATIONAL DOLBY DECK i ;
RS2GOUS. Check the features then see the pricet g
Electronic speed control

Super perniatioy head for record playtiack.

Ferrite erase head,

Freq. Resp, Cr07 30-13kH2 Normal 30_12kHz

S Noise Dolby 57db @ 10kHz, Normal 49db

[SPEAKER SYSTEMS

CDNCORD 15... A NEW SPEAKER

SYSTEM FROM EXPD E

A system using an 8"’ woofer and 2" tweeter

in a box measuring §30mm (H) x 330mm {W) "
;x200mm {D). Power handling rated at p
1EWrms at 8ohm, - -
, These units have a real beaut moulded black
front. The cabinets have a Walnut finish,

Come along to DICK SMITHS and Ilsten to

this new system,
| SPECIAL PRICE $75 pair .

p&p Frelght on.

.

v e wee

Head phone jack; Pause, Dual VU meters, Rotary {nd: dns()
volume controls. Tape Dolby sefectors, 3 digit counter
(4355 x 1 16H x 244D min) 240V a.c. s
Qutput 0.42V @ 50k headphone 45mV ® Bohm i

“\tic :n 0 3mV @ 6000hm to 20k or Line 30mV @ 220)

= Thismonth onty save$30 at our battom-of the-byar rev
- price of only ;

ot Hoad fraight $ 3

LATEST NEws: TMETROSOUND

. |{AudioCare Products
N Exira d“'y on heud | merrocaRe HiFKIT 4 oy

phones, buy now& e
sAVEl »] DICK'SPRICE $9.95 . “p&p $1.00

DEITRON DSH — §TERE HEADPHONES
De-luxe headphones featuring edjustable head
band plus soft padding for the ears and for
the top of the head. :
{ndividual volume controls+ stereo mono-
switch Impedance Bohm, -

Curl-cord extends to a fu" 9’ with standard
stereo jack fmed

N y o - | 40 or more usa“d on\v 95‘ L
METROCARE DISCMASTER: | - - Dick has a fe¥ h ;
Dual purpose Wet & Dry cleaning arms’ cow tem. 0 IO
‘SAVE$3.25 B S - | DYNACO SPEAKER SYSTEMS = = - ‘g‘:\,e AT LEAST 1524 o S anes . 1%
DICK’S PRICE $9.00 p&p$1.00 - . § A10 15-50 watts RMS B%."x 15"x8" (deep) : ap 1 tape . 20 tapes
¢ : x : 8ohms.. A bookshelf system with a &P W10 3

B R SN — i, W superb sound,
; ﬁ% — AZ5 . {20260 watts RMS 11%"x20"'x10" deep -
9

Bohms. A slightly better bass than the
A10.

) N = , A35 " 20-60 wiatts RMS 12'/;"x22‘/,"x10"
S . ~ - o NN D ideep Bohms .
MDDEL SM220/'STEREO HEADPHDNES  : . f . o
An Bohm headphone at a realistic price. o RN AII ‘three speaker systenis use the Apér‘odlc :
‘Cushioned pads on these phones let you drift - o -] System. _ This essentially means a non resonant
_sinto another world, Expanding headband E METROSOUND JUNIOR GRODVEMASTER N sound. i.e: very 9°°d sound.
suits egotists and diet watchers, A « *} Clean your records the easy way. : ; .

DICK'SPRICE $3.95 -~ p&p $1.00

AII uhits fre|gh‘t oR.

Complete with lead and stereo jack,
Dick’s price {before the increase in dity) A
+isan astounding $6.95 . ;

' \ O AP T SLIN
‘A0 PER PAIR ‘ OQHEC,\

METROSOUND IONISER MKiI
Improved model of humid, soft velvét -

_ containing a special enti static agent.
DON'T SUFFER TENSIONS . ¢ DICK'S PRICE $249 p&p .50¢
‘Dick has the answer with the-

‘Cassette Tension Winders’ . - g Coe : B \ CAR A“TENNA SPECIAL
lsJISi ﬁherrv; to taske up’, S RTINS ' Gl §{ - Electric antenna that goes up and dow at the

ack or for easy. & Lt . L n G flick of a switch. 39"" extenswn in & sections.
editing and repalrs Beat the vandals .

AND BEAT THE PRIéE RISE.

Dutyon thess units will putprlce up at least
40%. SUbNOW AND sA

‘l’m manbhs
Blé HAVERS

 ‘CUBE SPEAKER SENSATIDN1 _

.. Now everyone caft have Quadraphonic Sound )
i “.with these fantastic little extension speakers,

Check these features:

“Very'good value indeed” Neville”
Wllllams Electronics Australia, Feb. 75

. x Don't take our word for it, seé the réview'in Feb. E.A” Product Lm - Our’ Pnca
£+ Souff resistant viny! exterior - The Echosound Tunier is incredible valye for foney. iy Expo TA3100 Stereo Amip ~/$95.00 $80.00°
P _* Modern colours . * - Has separate AM and FM front ends. 10 transistors ; 30 . Expo CRS0 Tuner Amp “$119.00 $99.00
3 u i A
* Rugged 4" Bohm speaker 50-20,000Hz dwatts and 14 diodes. Covers FM 88 to 108 MHz AFC, e 9 “3  Monarch SABOO Stereo Amp *'$249,00 - $210,00
* Screw frear termmals i 60db S/N, 35 db sepn. 600mVFomput AM [535| to ”aco 5 3 :Pioneer SAB200 Stereo Amp ,$239.00 $199.00 -
+ Black fascia , 1605k Hz, ferrite rod antenna. .Featuresmultiplex 1 " Crown TV + Radio $199.00 $179.00
+ ‘Measures a compatct 128(wix128(h : by adaptor complete with built-in stereo indicator. ’ # t . 0 .
x1 Zas(d)mam it fwx128(h) 240V operation. Complete in Walnut case. ;l (/.4 V eveical W 6/ AWA Stereo Cassette Dacks ~$125.00 $99.00

only $7.50 each. +75¢ p&p press and are subject to not being sold et time of publication
{deal as Transistor Radio extension speaker, CE ; wE

Get these handy extension speskers now for -Suaranteed for 12 monts. LT 1 ﬁﬂ//fﬂ”@l operatIO”‘ S “The following ftems were available st time of going t0°

, Asoat CITY 125 York St
DICKSMITH |"eieee
(NrTown Hall)

“ ELECTRONICS CENTRE 162 Pacific nghway GoreHill | and BANKSTOWN

Head Office & Mail Orders N SW 2065 tel:439 531 36! Hume Hwy

P&P S0cmin telex:AA20036 92 1el.709 6600
Mon-Fri 9-5.30 Sat9-412.30 cables:DIKSMIT Sydney %reot® (Nr Chapel Rd)
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CAN’T HANDLE IT"

CALCULATORS ;

 LES4FEATURES:—
sk BDIGIT CAPACITY
. %PERFECTPORTABILITY =/
{ % MORE THAN 50 HOURS BATTERY it

- % 12 MONTHS WARRANTY Fhot
3 SUPER DISCOUNT PRIGE

FEATURES:= - - e
% 12 DIGITCAPACITY STORAGEAND
ACCUMULATION MEMORY .~ {3
% CONVERTSUS.AND
~ IMPERIAL MEASUREMENTS
~TOMETRIC =
*FULLSC!ENTIFICAND R
'TECHNICAL: CAPABILITY ,{ 1;
INCLUDING RADIAN
-\ . AND GRADIAN VALUE o
@+ KFRACTIONAND =~
" PARENTHESIS KEY L :
. KREALLYF7s =
V CALCULATIONSARETOU
- “FEATURES:— @ ¢ FEATURES ,; - NUMEROUSTO . .-
%@DIGITCAPACITY . 8DIGITCAPACITY | FEATUREHERE..
% PERFECT PORTABILITY . 10 *COMPACTDESKTOP
%k PERCENTAGE AND DISCOUNT - “CALCULATION - : ,?ALso AVAiLABLE
. CALCULATION . . xi*PERCENTAGE FUNCTION . LD-80..........$34.75 :
| CONVENIENT ROOT KEY - %12 MONTHSWARRANTY . *LEBIM........$54.38
%12 MONTHS WARRANTY ; f;f.*SUPER DISCOUNTPRICE | "FCB0........810875

*SUPE“ DISCOUNTPRICE " MAINS UNIT FOR/ALL MODELS — $1020
L B 'i e T S : N *ACCEPTNICKEL CADMIUMBATTERYPACKS

327 CHURCH STREET PARRAMATTA NSW 2150 (STD 02) 635 3588
#7

Please rush by '[JAIR DMAIL DRAIL el Enmosed is §.0i. bemg for + o [ FULL PRICE e
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“FREQUENCY RESPONSE “The CBS STR-100test =
record showed less than * 1.5dB variation up to
-20 000Hz". Stereo Review.
.response is within = 2dB over the entire range’. Aud:o
B Frequency response is exceptionally flat". High Fidelity

TRACKING "This is the only cartridge we have seen that
=.is really capable of tracking almost all stereo discs at
0.4 grams". Stereo Review
“The XLM went through the usual torture test at 0.4
- grams (some top models require more than a gram).
.2 High Fidelity
“The XLM is capable of reproducing anything found on a
-phonograph record”. Audio

“ DISTORTION "Distortion readings...are almost without

- transistor amplifier

ested". High Eidelity
The XL.M has remarkably 1o

istorti n;comba'r‘i'sbn

.“with others”. Audio

“At 0.6 grams the distortion was low (under 1.5 percent)".
Stereo Review.

HUM AND NOISE "The XLM could be instrumentalin - .
lowering the input noise from the first stage of a modern -
" Audio

“The cartridge had very good shielding against induced
hum'. Stereo Review

PRICE “This would be a very hard cartridge to surpass at .

) any price’. Stereo Review

“We found it impossible to attribute superior sound to

- costlier competmg models”. H/gh Fidelity

i ~‘exception better than those for any other model we've ~'Priced as itis, it is a real bargain in cartridges”- Audio”

4

: That's the way Stereo Rewew descnbed our ADC-XLM.

High Fidelity headhned theirreview, “superb new p\ckup from ADC
and wenton to say, "...must be counted among the state of the art
~contenders.”

AUdIO echoed them with, “The ADC-XLM appears to be state of the art.”

With the critics so lavish in their praise of the XLM, there’s hardly any
‘necessity to add anything. Far better to let experts continue to speak

for us.

AUDIO DYNAMICS CORPORATION

Distributed by Auriema (A’asia) Pty Lid
15 Orchard Road, Broakvale 2100. Phone: 9391900




i
i
I

L ‘.September 1975 issue.

The correct prlces should have been as follows - |

‘D5 — $249 palr G

-DM4 — $399 palr
DM2 — $599 pair. P

: o DM70 — $1299 pair ,

L ,"AII the above are recommended retail prices (lncludmg tax) We regret
s any mconvenlence that may have been caused

|B&W LOUDSPEAKERS |

o We reygret that due to an- error, the incorrect prices were shown ih‘an’ S
- advertisement. for B&W Ioudspeakers pubhshed on page 117 of our -

AL e

THE AUDITEC FM TUNER

o Mounts easily agarnst front panel

@ Stereo/mono switching facrhty

@ R.F.sensitivity control

o ,‘0 Low distortion {0.2% Typ.)’ T
® Wide response {—3dB 15Hz — 16kHz) -
- @ High pilot tone suppression (43dB)

@ High O/P {1 volt)

@ Tuning range 88- 108‘MHz

@ Interstation muting, with c0ntrol

+ | " e Stereoindicator lamp
| - ® Edge-lit dial scale ;
- @ Tuning meter output ,
-@ High stereo separation” -~
)| - ® Varicap diode tuning -
-9 D.C.supply 30 volts

1660 volts =

‘@ Fully Australian designed

- and manufactured .

‘\Foronly .

+ 27%%

~ sales tax 4

' AUDITEC MODULES AREAVAILABLE FROM
~“ALAN 'OLIVER ELECTRONICS PTY. LTD., .188
- Pacific - Hwy., - St. Leonards NSW 2065 PH:
e 2435306 -
DELSOUND PTY. LTD., 35 Logan Rd. Woolloongabba
Qld. 4102. PH: 917048 .
BUNDABERG HI-Fl, 244 George St Bundaberg, ‘old.
‘ 4670. PH: 713176 :
CUSTOM AMPLIFIERS, 64 Talbragar St., Dubbo NSW
- 2830. PH: 82-3793
“HI-Fl GALLERY, 186 Brldge St Tamworth NSW Do
. 2340. PH: 65-7788 : o

| ‘AND FROM AUDITEC AUSTRALlA

.~ AUDITEC AUSTRALIA i
‘ PO Box 228, Hornsby, Nsw 2077. Phone: 47-4166 .

P|ease send detalls of the 030 F M stereo tuner
and other modules to:

Name,”;”;“;;cn;n;;;n.;;“.“:n.f

569.95| Address

. ..... '.~.~....Postcode.'.'....f..

. aa

_ {recommended) g . oo ET 10/75

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1975



212 Balaclava Road, Caulfield, V/ctor/a 37101 .
Telephones: 509-7085, 509-1321

N.S. W Distributor: ALAN FARAD TRADING COMPANY
17 Burwood Road, Burwood N.S.W. 2135 : :
Telephone: 740251

330
*$55.

tax exempted

$61.79 2

-tax included

FEATURES
'@ Large green 10 digit display 8 for -

12 MONTHS GUARANTEE
See page 45 for details

=

808
Compute brackets the :
A easy way
scientific with the
‘electronic’ FARAD
slide rule , 1233
i . *$62-00
. . tax exempted
% .
$4,5 [00 86866
¢ tax included
850,68 : :
12 MONTHS GUARANTEE
See page 45 for details

mantissa and 2 for exponent.

@ Wide viewing angle, PR

@ Tilted display. AT

® Tilted click keyboard. FEATURES:
® Auto power-on clearing.
@ Full floating decimal point or
scientific notation entry or result.
® Trig, inverse trig (inc arc and
hyperbolic), logs, antilogs,
‘exponential, power, reciprocal,
square root and 7 functions.

Tilted display. -

Large green 8 digit display.
Wide viewing angle.-

Tilted soft-touch keyboard.
Auto power-on clearing. B
Full floating decimal point,” -

FEATURES:

e Large .green 10-digit display 8 for
mantissa -and 2 for exponent. e Wide
viewing angle. @ Tilted display. e Tilted
soft-touch keyboard. ‘e Auto power-on -
clearing. @ Full floating decimal pointor -
scientific notation entry or result. e Full
Trig. funetion {inc. arc), logs, antilogs
exponential, power, reciprocal, ‘square
root sand 7.-functions.
o Degrees/radians/mode. e Degrees . to

Head Office: FARAD SALESPTYLTD - . = ..

Degree/radians/grads mode.
Nesting of smentmc with arlthmetqc
-functions. -
Arithmetic, m|xed cham and repeat
chain calculattons : :
Auto constant on all four .
arithmetic operations.
Negative number, negative -
exponent, positive and negative
overflow, low battery and
-erroneous operation indications.
@ Full .access memory including
algebralc calculation and
__accumulation. ‘
® Memory overflow prOtecﬁon. o

Trig, inverse trig, logs, anti-logs,
exponential, power, reciprocal,
square root and T functions
Degree or radian mode.

Arithmetic, mixed chain and repeat
chain calculations.

operations.

‘Negative number, positive and
negative overflow, function, Iow
battery and erroneous :
operation indications.

@ Full access memiory including

algebraic calculation and
accumulation.
° Memory overflow protectlon

. arithmetic

Auto constant on all four arithmetic

“including

radians keys. @ Nesting of scientific with -
o Arithmetic, -
chain ~

arithmetic ~ functions.
mixed chain and - repeat
calculations. e Auto constant on-all four
operations. e Negative
number, negative exponent, positive and
negative overflow,
erroneous operation, memory overflow
indications. e Full : access
algebraic - calculation,

accumulation, ‘with Memory-

- ‘Multtiplication --and Division. e Several -
directly

working

registers (not
‘accessible)

to - “handle . calculations.

¢ Brackets Registers: Use algebralcally as -

they appear in equations. ® Factorial X,

~.up 10°69 = x complete log and Antilog

‘tow - battery, !

memory

. @ Several working registers {not
. directly accessible) to handle
~:¢alculations.

Adaptor/charger and nicads $10 plus
sales tax 65c if applicable.

Adaptor/charger and nncads $10 plus
-sales tax.65¢ if appllcable

‘keys for both natural and common logs.

Adaptof/charger and nicads $13 plus
sales tax 82c |f apphcable

ORDER TO APPROPRIATE COMPANY
VIC,, S.A., W.A., and TAS. N.S.W., QUEENSLAND and A.C.T.

. FARAD SALES PTY. LTD. = ALLAN FARAD TRADING COMPANY
- P.O.Box 21, Malvern, Vic. 3144 P.O.Box 30, Concord East, NSW 2137
- Please ‘send by return .......... ibeeeiverrineethireerandraessiien (quantny) Farad
TP RIS AT e ieeiviies Model ‘Electronic 4Ca|culators.
1 have enclosed cheque/money order for s .........
" Including $1.50 each for packaging and delivery SRS
(Block Let!ers)

. Address........ reseeniis e vt deire st i Ceiebini ...... x

SALES TAX (EXEMPTIONS AND
CLASSIFICATIONS) ACT

TO : — THE COMMISSIONER OF TAXATION AND
THE COMMONWEALTH OF AUSTRALIA.-

| hereby certify that the
purchased by me from . .
(date) is for use in’

(Goods Descrlptlon)
: (Suppller)

| (Name of Umversnty or School) in or directly -and essemlaIIv in connectlon
with, the production of facts, by means of observing, measuring, testing or =

otharwise ‘axparimenting ‘with ‘material phenomena, for. the purpose of proving
or jllustrating natural principles or-laws or in ‘the study of pure or mixed
‘mathematics. Exemption s accordingly ctaimed under item 63(1} in the First
Schedule to the Sales Tax {Exemptions and Classifications) Act

Signature of official of University or School......‘.\..y..; ......
Designation....... i i, R SO TR OUTU NSNS ORI
Name of University or SChool...........ccovoicveivnns. ST
Date.......covuviiiii ....;..’..‘...Signature of Student....... i s

Address OF SHUABNT. ... o oeomeerieessioseeres oo ononei SOUTRR ST E S S

{ Postcode)

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1875 ‘ ‘ . a5




PIIIIJ[I}I
'

TAPE _
CON\ ROLU IT

Use two tape reoorders in any combmatuon w:th thls simple control umt

'QUITE often the s:tuatlon arises
~where “it+ s ~required to " transfer

“material recorded on one tape format .

'to- tape -of . another - format, . eg,

Citn w ERERE suvk ABIEAK

46

reel-to-reel to cassette or vnce versa Or
alternatively to-

friend to a cassette of your own. To

.copy  material -
-previously recorded -on- cassette by a

- LEFT: internal view of the control unit.

‘do ‘this one’ usua!ly has to reconnect ,
the system 5o thatsuch a transfer may -
'be made. :

© This simple httle control box may be

permanently - installed-in your system
such that reconfiguration- of leads is -

not necessary. 1t will greatly simplify

i BELOW: Rear panel of kt’he camplefed unit.

4~




" ORGANISATION OF AMPLIFIER |

AuX " (ONE CHANNEL ONLY)
AR TONE
PHONO ‘ AMP.
z RIAA '
O Amp ,
i voL &

Fig. . Typical setr/p of an amp- e e
lifier that incorporates facilities
for one tape recorder only. -

REC

TAPE

" SW1 FUNCTION SWITCH

“ . SW2 SOURCE/MONITOR SWITCH
+ 2 "SW3 PRE/MAIN ISOLATING SWITCH

the ‘task -of copying taped material and
will . -also . allow the ‘" ‘simultaneous
recording of the source onto two tape
recorders. :

Most amplifiers have facilities for a
single tape recorder and have switching
typically “organised ‘as shown:in-Fig.1.
The function switch, SW1,:selects the
desired .input source .and .makes it
available -at . the . RECORD : output
socket - -for  recording by .the tape
recorder. Switch SW2 selects this same
output to the main amplifier and the
speakers - or, . the -MONITOR .output
from the . tape . recorder. . Monitor
switch SW2 thus allows you to listen
~to the source .itself, eg ‘the record
player, .or to the monitor of the tape
recorder. A further switch, SW3, is
sometimes incorporated to allow the
preamplifier to be disconnected from
‘the main amplifier. ..

Such an amplrfler
“interconnected to the tape recorder as
shown in Fig. 1. Left and right
~'RECORD on the amplifier go to left

“and “right RECORD ‘on "the tape
recorder. The monitors .are similarly

interconnected ‘one to one. {f two tape °

“recorders are to be interconnected for
‘copying however, the RECORD socket
“of one must ‘be connected to the
‘MONITOR socket -of ' the other ‘as

‘shown -in Fig.2. This poses a problem . -

where DIN leads ‘are normally used as
‘a crossover of connections' is required

that’ makes - the -normal DIN lead {as
‘ and _tape
-recorder) useless. A special-DIN lead is

wused - between _amplifier

therefore - required - or,. RCA sockets

_must be used. Once configured this °

‘way the recorders. are completely

disconnected from the amplifier. Thus -

the leads must be changed over again “'""7”

to restore normal system operation.
- There are other lead configurations
possrble with -an amplifier and two

“tape recorders, butall methods suffer = -
#rom various restrictions on flexibility -
‘and _all .require frequent changing of *
the leads.'All these problems may be .-

x overcome by the use of a tape control
box

The' mterconnectlons of one channe1 o

‘only on our unit are shown in Fig4.
Switch SW1 is a six-pole, four-function
. rotary swrtch (three poles per wafer)

‘would be ..

__TAPE/AMP INTERCONNECTION

TAPE
MON :

oo
T m
m
(9]

F/g 2 How the ampllf/er of F;g 1 IS connected to the tape recorder

i

TAPE COPYING

—JRec
S TAPE1
—_— ~—{MON
" - REC : <
AMP o
MON S
REC’ -
“TAPE 2
Fig. 4. Circuit diagram of the S
control un/t-—one channelonly - ©

where one three- -pole wafer is used for
each channel.
~ In positions one and two the source,

“as selectéd on' the amplifier, may be

recorded onto ‘both recorders with the’
‘tape monitored being selectable. The:
amplifier monitor switch will of course

“still select tape or source for the power

amplifier and speakers. ;
An _ position three of SW1
recorder one.

ELECTRONICS TODAY lNTERNATIONAL OCTOBER' 1975

tape

|s momtored by the _»‘completely mdependently

_amplifier and s also fed to'the input
. of tape recorder two. In position four

tape recorder two-is' monitored and

“'may- be recorded onto tape recorder‘
~“one,

In- p\oS|trons “three - and four the

" amplifiet. source/monitor “switch can
‘override ‘the tape "monitor and thus

»

records ete, may be played whilst tape

copying is . being carried out

47



R’EVCORDI&Z - I‘SLA?? VTAPE
 MON.1- -1 REC.2 N WCONTROL UNlT

MON.2 2 REC.1 ‘CONSTRUCTION
.-The smallest box that can readily be
used is 135 x 58 x 105 mm. This size
box is  high“enough to accommodate

A , ; ; the twin  RCA" sockets = (mounted

)  ' . ' ’ svertically on the rear panel) and wide
ke TEk IO VRN T i _enough to accommodate three pairs of

f " ' o > :them without undue crowding. :
TAPE CDNTROL Etl 434 The switch ‘as supplied will probably
o L S T e e have ‘two wafers each of which has

o FEE— . ] ~ . three-poles.“Two of the poles will be

) X Fu// ,34 58mm.‘ s " onivthe top ‘side of the ‘wafer‘and the -
» F'g 5 antpane,anwor size 134 x G e Lo - other ‘pole”will “beon the ‘underside:

- Each ‘of these wafers should be Wired

TAPE1 ar TAPE L R ' AMP : ~in accotdance with Fig.4:'To reduce
o e L confusion we found it best to use the
REC MON REC MON ~ "REC - MON | two top poles for SW1a and SW1b and

5 ~ the underneath pole for SW1c. Prewire
RIGHT the “switch - léaving leads long eriough
" forlater connection to the sockets and

then mount the swntch in posmon on
the front panel.”

reat panel, link all the earth lugs ‘with
~ tinned’ copper wire and earth’ them to
* the metal case by means of a solder Iug‘
under one of the'scréws. =
P FmaIIy connect the schCh wn*es 6

;thesockets e
~'F'ig: 6. Rear panel artwork. Full size"734 %58 mm o S PR SO e e e

D/str/butors of ELCON Ca/culators

' EMONA i .21 JudgeSt,

Randwuck NSw, 203‘I

cnterprises B . _Phone: 339-9061,
SC-60 Scientific Statistic $11600 ' SC 44 Smentlflc Advariced $64. 50 i
gber en_t‘gy and dlsplay in ra?’ge of£1%x o mber entry and d|sp|ay in. range of 1 x 10 99 )
10 -9 999999 Number . : 9.9999999 x 10-99. Number entry in either::

entry in enther fuII floatmg deumal point or
in scientific . ‘notation.. “Answer ..in ..ten
significant - mantissa and. two expohent .
digits, Problem .entry in true algebraic -
-notation ..mode, Seven-operating registers.
Full . transcendental statistic functions,
Group - variable -accumulating . memories,

. Fixed memory for 10-digit precision 7 and
e, Two sub-memory registers for automatic
bracketing . and parenthesizing. . Extra
“memory -register. :Radian-degree .indicator.
‘Automatic busy/charge : indicator..
Automatic “error | indication. . Automatic
result- overflow indication. -Automatic

¢ display shut-off :and indication. Automatic
Lo-battery..indicator. . Dual-sectioned
‘keyboard for _arithmetic ‘and scientific

: full floating decimal point or.in scientific notation. 35
Answer in eight significant mantissa and two .7
exponent digits. Problem: entry in:true algebraic ]
notation, .Five .operating . registers, .Full
transcendental scientific functlons Fixed mémory
for 10-digit precision:7T ;and e.. Two sub-memory
registers - for automatic bracketing .and
parenthesizing: -Extra ..memory register.:
Radian-degree indicator. inverse trigonometric .
indicator. Automatic error indication. Automatic -
result. -overflow -indication,: Automatic ..display
shut-off and indication.. Automatic Lo-battery =~
indicator. 12-digits LED display. Built-in computer: =
controiled . energy . saving circuit.  Buiit-in-_fast .,
recharge type battery and charger (Type 616) o

Carrying case.:

functions. 14-diglt LED display. Built-in" = oo o i e
.computer-controiled ‘energy saving circuit,. -« ... . ,Other mOdels avallable

Built-in - automatic charge .control circuit. SC-40, Scientific $69.95. KP- 460 ‘Slide Ruie $26 00 KP450
Built-in ..fast .rechatge type battery and Super Memory $25.00. 8413M Algebra|c $19.00, M-80H X, an

charger (Type 616). Carryins case. Desk $33.50. AC adaptors (%or models KP-460, KP450 and -°
: M80HX)$70 Sl e SV 20l

SC-33 Scientific Speclflcatlons

$42.00 -

Number eq_try and -display in range of +1x
110-99 9.9999999 x 1099. Answer in °
reight sIgmf:cant mantissa and two exponent
digits. Problem entry in true algebraic m de
notation. Convenient functions — X2, '\

17X, ex XY, 10X Log X,-dn X, leed ;
memory for six-digit precIslon value of e (= -
~2.71828); * Accumulative - memory register. ¥
Automatic. error ..indication. Automatic
display - shut-off. -~ Automatic ‘‘Lo-battery
indication.. 12- dnglt LED display. :Built-in:

NEW EMONA 2, ALL ]
ELECTRONIC AM, /FM DIGITAL
- CLOCK RADIO

ThIs 24 hou? DlgltaI Clock Radlo
tis ~comptetely - electronic: ~— no
moving parts — 100% solid state.
““You' can . listenito -‘FM:or AM,
wake up to music or alarm, -or
present the radio program. 1t .can
‘“be-used as an accurate stopwatch,

fast-recharge type battery and chargér (Type [N P 'And there is even an indicator
616). Low power consumptlon Carrymg : BTt (Incl ST) that ‘blinks ".whenever there -has

icase. . . s el ‘. been an AC power interruption. .
R MAIL ORDERS: P&P by reg alr maul fo all states — ss vo T O S
-except NSW — $3. .

a8 ELECTRONICS'TODAY'INTERNRTIO‘NAL“——‘O’CTOBER“I975’
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Dareer

. Opportumtles for

( 22 N[C[A s

; ,Large mternatronal marketmg organlsat|on with’ offlces in aII states e

. trident colour
— television =

50

'OLOUR

invites applications from" experlenced Telewsmn Technlcaans wnth o

~ some knowledge of colour. | | | %
e Company specnallses in colour telewsnon only and is butldmg aﬂ
- large comprehensnve natlonal saies and service network. :

P Opportunities will “exist in each capltal city - ‘but |mmed|ate'
~ requirement is for cities of Sydney, Melbourne and Brisbane. -

For Sydney, workshOp technicians will be required to work at area ‘f -
.- service centres Iocated at Pagewood, Rydalmere and Greenwich.

| - For Brisbane area Iocatron wcH be Alblon and Melbourne Iocatlon
o Rlchmond Y :

& Training will be provrded
e ,Colour workonly
@ Best salaries in mdustry
"

’ jimmedlate life cover and superannuatlon after 5
,_quahfymg period.

e Successful. apphcantsf will “be brought to :

‘ ,\:Sydney for. tralnmg

R ‘e Within reason candidates may choose locatlon
~ For mterestmg career opportunity apply: . i

 Mr."'Berry” Beresford,
~TRIDENT TELEVISION PTY. LTD
152 Bunnerong Road,
Pagewood 2035 (Phone 349-8888)

,‘,'Fleld Techmcnans wull be requrred to 0perate from area servrce”;_j*f :
| centres and will be provided with surtable vehlcles :

f ELECTRONICSTODAY!NTERNATIONAL ocrerR1975




Makmg the right choice is easy
- when you have listened to the new

OTE

ROTEL stereo ampnflers enjoy Internatlonal acclaim
- for several reasons — they’re designed wetll, they {ook
weil, they perform well and, above all ROTEL. stereo
“amplifiers have always been extraordinary value for
“money. ROTEL’s new range is no exception. We want
you to make the SUPER A-B ROTEL TEST. Make
direct comparisons — performance, - vaiue, 1ooks,
features — with any other amplifier in a similar pnce
range. Or even up to 50% more costly. Your chonce 5
will swing to ROTEL! .

- ROTEL MODEL RA-312, 18 watts RMS |
per .channet into 8 .ohm systems, (Both_
. channels driven) 15-60,000 Hz. T3 dB at 1
watt per channel :

ROTEL MODEL RA-412. 25 watts RMS L
per channel into 8 ohm speaker syste
{Both channels driven) 15-90,000 Hz 3
dB at 1 watt per channel

ROTEL
- RA4GMI2 :

"ROTEL MODEL RA-612. 35 watts RMS per channel
into .8 ohm systems. (Both channels dnven) 5-95,000
“Hz. I 3 dB.-at 1 watt per channel "

“ROTEL MODEL RA-812. 45 watts per channel into 8
ohm . speaker, systems. (Both - channel ' driven)
.5 :150,000 Hz. t3dBat 1 watt per channel. .

- Complete specifications are available on request. Write
"to ‘Interdyn ‘now —.or call at your nearest Rotel
e distributor. Make'the Rotel AB test!

RDTEL RA E’IE

[:] INTERNATIONAL DYNAMICS
(AGENCIES) PTY LTD
Distributed in Australia by: 23 Elma Rd..North Cheitenham.
Melbourne. Victoria 3192

Available from
A C.T.: Duratone Hi Fi. Cnr Botariy St & Altree Crt. Phillip 2606 - Telephone 82-1388
CENSW. M & G Hoskins Pty Ltd 400 Kent St. Sydney 2000 Te'ephone 54€ 1464 547-1093
;'QLD : Stereo Supplies. 95 Turbot St Brishane 4000 Telephone .21 3623 S A Chalienge Hr Fy
Stereo. 96 Pine S!. Adelaide 5000 Telephone 223 3599 TAS Audio Services 43 Wilson St
‘Burmie 7320 Telephone 31-2390. VIC : Encel Electronics Pty Ltd 431 Bridge Rd. Richmond 3121
Telephone- 42-3762 W A - Arena Distnbutors. 282 Hay St Perth 6000 TP‘cphom 25-2699

~ ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1875 . wl st



Increase the output from your exustmg ampllfner to 50 watts per

channel

MEASURED PERFORMANCE OF THE PROTOTYPE

o POWER OUTPUT
Both channels driven i
into 8 ohm load ‘ ‘ 50 watts RMS :

FREQUENCY RESPONSE. «, .
20 Hz = 20 kHz - ’f +0.5dB
VCHANNEL SEPARATION - - G
at rated output and 1kHz-  80dB

HUM AND NOISE : ,
: With respect to-rated output -100 dB

 SENSITIVITY £
S For50wattsoutput : SOOmV e B
- 'DISTORTION - .100Hz = 1kHz = 63kHz
Twatt . 0.14%  0.11% ,o.12%
Swatts ~ 0.17%  0.13%  0.15%
10watts ~ 0.16%  0.11%  0.13%
© S0watts  027% - 038%  0.60%
 DAMPING FACTOR -~ = = >70

The booster amplitier (cover
‘removed). :

AFTER many vears of faithful service
you -have -finally decided to update

~_your old Hi-Fi system with a new pair
of speakers. Upon evaluation however, -
.-you find that the modern speakers you . :

have - chosen - are ‘much "~ less -efficient

"than those you presently have. This

means ‘that not only do you have to

- 'get new speakers, but you also have to
replace an otherwise perfectly ‘good

amplifier ~because its  five-to-fifteen
watts - output is no longer anywhere
near enough. A pity, because there
may be ‘nothing wrong with - the

. preamplifier and you may have to pay
~out $200 or more just to get that'

additional power.
An obvious solution is to retain your

- existing -amplifier, which ‘has all the
facilities that you -require, and obtain
-the extra power required by means of

a - booster -amplifier. - Unfortunately
commercial booster amplifiers are very

“rare, if available at all. ' The ET1422B .
is designed to fulfill this' need and thus

save ‘the person updating his system a

...considerable number -of dollars -that
- need not -be spent in replacmg the
- preamplifier.

The ETI'422B is desngned 16 be used

~-as a main amplifier, driven from the ,
existing - preamplifier,. or ‘as a -booster ..

amplifier driven " directly  from - the
speaker output of the exnstmg power

852 ‘ R . o ELECTRONICSTODAYINTERNATIONAL OCTOBER 1975" "
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INPUTS -~
--FROM
EXISTING -
AMPLIFIER

=9 (=
COM- - COM

*SEE TEXT
**SEE TABLE‘I

/g
EEAR
0 0
2 x RCA SOCKETS

JINPUT SOCKETS IF BUILT
AS A MAIN AMPLIFIER

7330

- SPEAKEROUTPUT =~
. SOCKETS

. ‘Fig.1. Interconnections of the booster amplifier (héatsink not shown). :

amplifier. 1t provides an output of up
- to 50 watts into 8 ohm speakers with a
distortion that is typically around
- 0.2%.

It muét be noted however that the -

distortion and noise cannot be less
than . that "available from the existing
- amplifier -and .you must ensure -that
this amplifier is of good quality if this

add-on ,technique ‘is to be successful. -~

HOW IT WORKS ,

The amplifier is ‘constructed around
the power module from the ETI 422
first described in the May 1974 issue

. of 'ETI. The details of its construction

and of how it works are reproduced
_elsewhere " in - this
additional circuitry required is that for
the input attenuator or for a direct
input depending on whether a booster
or tmain amplifier approach is' being
used. We have used 33 ohm-resistors in
“the  earthy side of each -input to

prevent ‘the damage which may occur ...
to some amplifiers if the leads to the -
inadvertantly :

booster amplifier . are’
connected the wrong way around... = .

-CONSTRUCTION = - -~ e

Assemble ~the main —amplifier’
printed-circuit board and the heatsink
assemblies in accordance -with ~the:
component overlays and drawmgs for -
the 422.

We mounted our prototype lnto the

same size box, ‘undrilled, as was used
for the ETI 440 amplifier (July 1975).
However “any ‘conveniently sized box
wotuld be suitable. To minimize hum
pickup -the “transformer was ‘mounted

centrally to keep it as-far away from |

.the input circuits as possible.. If a

~heatsinks

issue. The -only

adjustable by =

--originally ‘used in the 422 amplifier.

For domestic ‘applications the larger
have been found to be
unnecessary. s

- A power outlet socket was fitted to ,

the amplifier 'so ‘that ‘the -existing

- amplifier - may be powered from it if :
_required. “The ‘individual constructor - .
*_mayinclude or ‘omit this socket as

required. . The - interwiring -details

“Aexcept for the heatsinks) are given:in

Fig. 1. For ‘the values ‘of resistors
required “.in - the “divider . networks

- reference should be made to Table 1 as

these ~will “vary depending on the

power output of the existing amplifier.
“made

Jf _required . these may -be
subst:tutlng a
potentiometer (10 k) for the series’

" resistor.

- Most modern “amplifiers .cah work'y
into' a high . impedance  without

trouble. However some older: types,” A
- especially

those with - an ‘output
transformer ‘need to be terminated

<into . the correct load. The resistors
~ shown across” the inputs-are for this

purpose and should be made equal in
value - to the nominal . output
impedance ‘of the -existing amplifier.

The rating of these resistors should be

about two watts.-~ o .
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20w

GREEN _
\ HED
: d BLACK
e ;eEo 406
B POWER‘AMPLIFIER BOARD - 5
Cps3 == :
| ]ij,._ss_;\/ 3; | N Hwams
[ﬂ : v t] I\ SWITCH -
s [ AT YA
~ | TRANSFORMER
. . PRIMARY
~ i 240V
PAdD
“larger box is used put the transformer . .- ese—eee—
as far away ‘as'is possible from both ~ .TABLE1 :
inputs. Chassis ‘mounting fuses were  AMPLIFIER VALUE OF
_used as they are less expensive than POWER (8 ohms) SERIES RESISTOR
the rear-panel “mounting types,and . =07 -
~only need to be changed on the very oo .
rare occasions when the speakers Ieads 2W 2.7k
. are accidently shortéd. ] sw o 4.7k
B : 10w 6.8 k
~The heatsinks: used aré the Mullard 15W 89k
" .35D type which are smaller than those 10 k

PARTS LIST ETI 4228

All componefits as per 422 parts
1i.ist  (page 58).

Chassis and cover as requrred

4 input terminals

2 speaker sockets

Power outlet socket (if requned)

Power switch (2 pole)

Necn indicator (if required)

Nuts bolts, spacers etc. -
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.. Today's electromc equlpment var/es w;dely in its
: sophistication and in the demands it makes . . . on

M involved with COMPLEX OR SENSITIVE CIRCUITRY? e
Sophisticated solid state components, multi-layer
and high density circuitry as found in colour TV,
industrial instrumentation etc..need the controlled ...
temperature, slim profile and high power of the
mains voltage THERMAT]C !

THERMATIC
ln h’andle témperature cohtrol

: and selection.’
] .;ywenght’, less cord, 40g (T30}

Handle GENERAL ELECTRONIC EQUIPMENT?
Radio, stereo, black and white TV service, and
general cornrnercnal electronics work require fast
heat-up and maximum versatility. The DUOTEMP.
“idles at soldering temperature, and doubles its
power for heavy or sequence soldering.:

DUOTEMP

Push button control
. doubles thermal power

welght, less cord, 40g (D30)

B Keen on HOBBIES & HANDYMAN JOBS?
For broken toys, applianteés, dutomotive wiring,
. = door chimes, jewellery, and a hundred jobs around
the home, a soldering tool is a must. The .
-.inaxpensive, single-temperature STANDARD tool
o ';handlos those 1obs wnth vase. -

"I Responsible for HIGH RELIABILITY EQUIPMENT?

- “speed, thermal capacity and component protectiorn.

8 Whlchever man you are, Adcola equips

«..you better for faster,_ easier,. more

. . reliable soldering :-. . 'and there’s an
- Adcola consultant in each capital city ..
to Iend a profess:onal hand

- VIC.':
T CNSW. 723 3233
S.A. 583
o “we.ght uefcoﬁaNagARD QLD.: 523166
¥ 9 (530) ; WAL 81 5500
! ~ MA 752 YA

< soldering eguipment,” and the ‘man who uses it
: Wh/ch man are you7 s , : E ) B

Life support, communication, 86ro-space, weapons .
- ““agtc. make critical demands on solder joints.
ECT SOLDERING STATIONS provide extremely
4. .-accurate temperature from direct reading control:
" low voltage for safety: zero tip potential.
Elements, about 4 times normal power, give fast
heat up and recovery. The ultimate in accuracy,

s .

e ,;ECT 6724
- SOLDERING STATION

: -CT7 tool: weight less cord 50g -
+ CT6 tool: weight Iess cord 23g

8483777
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! Details of the basic amphﬂer used in the Booster and Crossover’j i ST el

amp| ifier.

- Fig. 1. Circuit disgram of
* the 50 watt module...

s

Sl

- R7
2.7k

Cii gy s ond T a7

AJuF g g e e e
b S
‘INPUT SR "¢

Jg ok

. R§
5.6k

" NOTES =~ IR

A Oiicaiey

i

.. 280V
INPUT

< Q12N5485 .

Q9,17 BD140 ,
' 011,168D139
Q13PN3643 -
Q19 MJ2955
.21 2N3055

R R ) CRIGHT CHANNEL ONLY SHOWN
oot - e LEFT CHANNEL IS IDENTICAL
+12500,,F 4} 2500, F EXCEPT COMPONENT NUMBERS

{2500uF

N BZX70

56

] : ‘ o -~ 'ARE THE EVEN NUMBERS
I T L T 'ie,’ R16 IS THE SAME AS R15

oA —p 40V
34 .
S = COMPONENTS 012012
v -R47 48,49, C23,24 ARE -
- ARE FOR THE DETHUMP CIRCUITRY
" AND MAY NOT BE REQUIRED e

" "LED 1, RE0 AND 2D3 ARE
~ USED ONLY IF THE 422

N T
—->®<B:HANNEL5
: : PREAMPLIFIER IS USED

COMMON
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BOTH ‘the add-on Lpowé"r-booster and

crossover amplifiers described
elsewhere in this issue usé the power
amplifier “module = out “‘of “the .

Internationat . 422 amplifier = =~
- described in the May .1974 -issue of
" Electronics Today. As it is’some time
since - this “was  published “we are
presenting - details : of th:s “module’
again,

Most of the electromcs is mounted

 HOW IT WORKS —
MAIN AMPLIFIER

The input signal is fed via C1 and -

R1 to the base of Q3 which, with Q7,
forms a ‘differential pair. Transistor
Q5 is a constant current source where
the current is [5.6 V (ZD1) — 0.6
(Q5)1/2700 (R7) — that is about 2
mA. This current is shared by Q3 and
Q7. Transistor Q9 is also a constant

current source - supplying about 10.

mA which, if no input signal exists,
flows “through Q13 and Q11. The

. differential ‘pair controls Q11 and
“thug the voltage at its ¢ollector. :
The resistors = R19 and - R21,

together * with - potentiometer RV1,:

control the voltage across Q13 and

‘maintain it ‘at about 1.9 volts..Butas . °

Q13 is ' mounted on the heatsink, this
"7 .iyoltage  will vary ~with. heatsink
temperature. -~ Assuming - that ‘the
voltage at points 5 and 9 is equally

{Fig.3. Component overlay.

16
36

'

on either the printed circuit-board
or on the heatsinks: The board may be !

assembled in _&ccordance. with “the

component overlay ~diagram - given.
Note that capacitors :C25, .26, 27 and
28 do not have holes prowded for

them and they are therefore mounted
directly ‘across fesistors R33 34 41
and 42 respectively.

The heatslnk should be assembled as

,ShOWn in the photograph and the

¢

spaced about zero volts (ie * 0.95

volts), the cutrént will be set at about = -

12 ‘mA through Q15 and Q17. The
voltage  drop -across the 47 ohm
‘resistors (R25 and R31) will be
enough to bias the output transistors,.
Q19 and Q20, on’ slightly .to give
_about 10 mA quiescent current, This
quiescent ' current “is adjustable by
means of potentiometer RV1. - -
Local feedback ;is applied to the
output’stage - by the network R33,
R35,:R39 and R41, giving the output
stage’ a voltage gain of about four.
The overall: feedback resistor, R15,"
gives the required gain control. -

Protection to the amplifier, against .

shorted -output leads, is provided by
fuses” in the positive and negative
supply tails to'both amphﬁers

- Temperature” stability -is obtained

by mounting Q13 on the heatsink. - -

Q13 ‘will thus automatically adjust
the bias voltage. _Frequency stability

18
19
17

"'be carried ‘out in accordance with the -

“two

drawing. The transistors Q13 and 14
“-should each be epoxied into a hole‘in " =
“one of ‘the heatsinks to ensure good . .

- thermal contact. Also secure-all feads .
to* the heatsink .with “epoXy.. The

interconnections ‘between the printed
circuit board and the heatsink shoufd

wire numbermg on the dlagrams Final «
wiring ‘details .are . given- in" the -
respective separate projects. '

ids ensured by C9/R13 “CS, C7 Cl11, -
.C25 and C27. :
. Although the power amphﬁer 1tself ‘
‘does not produce :a ‘thump in -the

loudspeakers _on _switch on," the =
preamplifier -used may. To reduce :

‘any thump t6 an acceptable level,Q1

is .used to short the input for about"
seconds - on . switch-on~ and :
immediately after switch-off. - . i1~

The power supply is a conventional :
full-wave - bridge - with - centre “:tap, '

‘providing +.40 volts and —40 volts. .
"~ Diode D1 is used to rectify a second -
negative .supply which is - used to -
“control
.resistancein series ‘with the ‘diods, -
~.-the
~addition, during the charge period,
‘C23 is also being charged increasing’

the FETs.’ Due to - the & =

" charge - of . C24 .is slow. "In
‘the delay. On switch off, however,

€23 cannot assist the voltage on C24
and -the “off-timing is much shorter‘

; than the on—tlmmg
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 POWER
 MODULE

. PA ST
: 1"I 422 MAlN AMPLIFIER

R43 A4 45,46 Re istor 0.5 enm owe
: 107 AW 5%

*lf dlfﬁcult 6 obtain, these feslstors
thay be fabricated from a short lengtt :
of electric jug element — about 90 mm . ]
is sufficient for each. Wind securely .. .-
around a'1:watt resistor floo ohms-or
higher)-and solder into place

RV1,2 Potenticmeter 470 ohm Tnm g

c11 12 Capac.tor 27 pFE ‘céramic
c9 0 pF ceramic

COAME
v 0.1 UF 250 Vac ¢
B 7 JF 10V Electro
( stogquov g
Q3,4,5,6,7,8 Transistor ac177 2N3645 ’
9) 1o 17.18
Q11 12 15, 16 ' 30139 .
34" . PN3643°
‘Q19, 56 o MJ2955x%

v 2N3055% ‘
*with mOuntmg hardware .-

ZD1,2 Zenér diode 5.6V 400mw . ]
DB1.Diode bridge PA4O "
PC Board ETI-422" .~ :
F1-F4 Chassis mountmg Fuse omars
scand 2:Amp.Fu
Tli T‘r'ansformer 56V T PF3577 or
Heatsinks 20ff 75mm-of 35D (thps)

1f the dethiimp circuitry is required add:;
the following components :

Ra7 Reststorzzok 5
’547 Resistor 229!( 1/2W 5%

- 100k "
D12 Dlode 1N914 :
Q12 Trans:stor : 2N5485
C23 - Capacitor: 10ﬂF 25\7 electro

‘“F‘ig. 4. Printed circuit layout for the a‘mplifief.' Fu)l size 255 x 97 mm.




msoss MJ2955 " MICA WASHER'

~HEAT SINK

\ MICA WASHER
INSULATION ~INSULATION

Fig. 2. How the heatsinks are assembled.

Q19, 021, ARE
MOUNTED FROM THE . .
OTHERSIDE OF THE - . o

HEATSINK How the completed heatsink assembly appears. .

~ TO 3INSULATORS USED
ON BOTH SIDES OF
HEATSINK

exists,. or .occurs, -with  the .above ' = "
method “the meter as 'well ‘as the "~ .
output transistors may be damaged. -
"' To .obviate this -we recommend ‘a
different  approach as follows. Take = -
. out the fuses and temporarily connect ™
2 220 ohm half-watt resistor across the
~.-fuse holder. Adjust:RV1 to obtain
*.about four volts across these resistors.
2o Af .a major fault exists these resistors.
~will ‘get hot “and possibly burn out.
“"However no other damage will occur
"t the amplifier as the resistors limit
--the -maximum current that can flow.’

WIRES 5,7,9,17,19 L
SHOULD BE ANCHORED
WITH EPOXY GLUE TO
PREVENT MOVEMENT

SETTING UP

The only ‘adjustment requnred is that

- of the~bias current. This is normally -
~done . “‘with ~an ‘ammeter in  the
‘power-supply lead ‘to the output stage ~ -

~After bias adjustment these resistors
. are removed and the fuses replaced.

.1t may be found that the voltage
across-the resistor in the positive lead
is slightly different from that across the

and, with -the speaker disconnected - resistor. in the negative lead. This is
and no signal, RV1 s ‘adjusted to . due to a slight offset in the output
obtain —a current .of about 20 voltage but-as long ds the-average s

| D ST milliamps. However if a major fault ' about four volts it will be satistactory.@

ctromcs

TDDAY

PROJEGTS

‘SWIMMING POOL ALARM

% FIVEVOLT 15AMP . ‘
/”SWITCHING REGULATOR SUPPLY

VERY LOW PRICE HI FI SPEAKER

* LOUDSPEAKER FOR ACTIVE CROSS— &
OVER PROJECT.

The feature articles listed above aré mcluded amongst : !
‘those currently scheduled for our November issue. How- S
: - ever, unforeseeable circumstances, such as highly topical - :
* news or developments may affect the final issue content.

SPE(IIAL FEATURES-

* HOW TO IMPROVE v RECEPTION
all about masthead ampI/f/ers attenuators
splitters, baluns etc.

;,* DESIGN YOUR OWN I-IIGH QUAI_ITY
- FM RECEIVERS — it’s easier than you \
m:ght think!
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Pl'l“.“’S SPEAKER KITS
Components for 15
models instock and on |

~-display.” Hear the 7B KIT -
1 {required 2 cubic feet box)
~Suits /Amps 15 40 Watts -

‘Rms.

, Comprises:
- Plans, Screws, Cireuit

“ete. with each Kit. :

2 x Dome Tweeters (1")
R 1|2 x Sealed Mid Range (5")
s o1 2 xBass Drivers (12°7)
Soei : 2 x GHE/Philips Badges

" o pn 2 x Sets C/O Comps. -

T $ 229 3 x YardsTontihe - .

= 40 x Feet Cable 4X Plugs -
' ~and sockets

 SPEAKER CABINETS TO SUIT ALL KITS
From ‘1 cubic ft, to 3 cubic ft. Rawboard .

| complete enclosures for 7B $59 Pair. Flmshed
‘Cabinets 7B $96 Pa|r

“IpHiLIPS

4§ ADS0B0SQ
SR ADS0SOIW ||

 FECTROLUBE

0 Electncal Contact Treatments

70 ‘Maintenance Chemicals ® Spec-
~ialised Lubricants ® Contact Lubri- -
cants - ® Contact Cleaning Strips
~® Preclene ® Freezer Spray o
Prmted C|rcuit Lacquer. -

Information ‘
|4 waTT/CHAN @ Bt et oot aian agents:
1 Atttaciities - RICHARD FOOT (AUSTRALIA) PTY. LTD.
AM/EM . iy - 63 HUME STREET, CROWS NEST, -
$199 00 R N.S.W. 2065. Teleohone: 43-0326.
PH'L'PS oo Complete
'BELTDRIVE &% sse

§-SEMI AUTO - Cartridge -
Made in Holland S -

|sii7.00"
. TANNOY

| Two way dual concentrlc,monitor - 4
speakers 12" and 15" : ;

HEAR THE ULTIMATE
IN HI FI SPEAKERS

§ Our -interest in your equipment SERVICE FACILITIES FOR
.Jdoes not cease when you take |ALL HI-FI GEA

detivery of it.

1t’s our ambltlon “that every

4 purchaser - of hi-fi- equipment

from r
o nagorge Hawthorn's snall | the skili and the equipment to

- { satisfied. service and repair all makes,

1233

Made'in
England

Compute brackets the
. easy way

~with the

- FARAD

| 1233

*$62 00

tax exempted

Our qualified techmcnans have

We stock: H/tach/ Technlcs J VC Shure Memorex,
Sherwood, Nikko, ‘Voxon, P/oneer Sonab, S.A. E
.Maxell, Stanton.

WE HAVE A GOOD RANGE OF GEAR IN STOCK
ETI 400 CROSSOVERS IN STOCK $12.98 | i

966-968 High"st‘,Aéénaaaie3143 | 12 MONTHS GUARANTEE

P.0. Box 122, Armadale 3143
GEORGE HAWTHORN ELECTRONICS See page 45 fOf detalls

 %$68-66
“ tax mcluded

Phone: 509.0374, 509-9725
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An offident. and modern method oFf cleanmg your records. A precsely adJusfed
nozzle system n 'the cleaning brush discharges just the m Kt amouni
of lencoclean liquid firom the brush onto the recor e us slides
irto o refreslhing lencoclean both . Wear and tear of recoro%s os uil(as
owoug

the etylus are redueed to a mnimum,  Lencoclean 15 extremely t
1 removing 'the smallest spec f duwvt From the record grooves.

" CORAL
SPEAKER KITS

INCLUDES LOUD SPEAKERS AND CROSSOVERS FOR
, TWO BOXES

8 SAT-1 30

| : CORAL SPEAKER IN COMPLETE FINISHED CABINETS
Pme Per. Eoch - SYSTEMS8 $40, SYSTEM10$65, SYSTEM12$80

Py E@g
| SPEAKERS /' svorar o1t g

AD 0160/T8 $13 EACH SYSTEM 4A. $106 =

FINISHED CABINETS
PQLISHED READY TO USE

AD 5060/508 $26 + | SYSTEM 5A $114
AD 8066/w8 $20 v SYSTEM bA $114
AD 10100/w8 $50° ZSYSTEM 7A $150
AD 1z1oo/wa 52 » »

FULL RANGE OF PHILIDS SPEAKERS AND CROSSOVERS -

Call i, or forward 5tamp addreﬁsed enve(ope For
DETAILS

ETI 400 SPEAKER SYSTEM conn.:r: READY
(WiLDwoodD 8 ), TO USE $75

FURNITURE & El..zc‘rnomcs MAIL ORDER

' d b arcel ost ex: ress
20 KOLORA RD. WEST HEIDELBERG ;ﬁ%‘or byyartaliy PP(eosef:rrteF P
PHONE 459 36036 _ ividval quotalion.
open P HEHN_ pp sm 3'-'8 5:39 ,‘32' STOP PRESS T ETT ACIVE CROSSOVER
‘ . SATURDAY 9am TO 4-20pPmM | PROJECT SETL 440 25 WAIT AMPLIFIER,.
T . SUNDAY .iPn To 5-00PM. -FORWARD STAMPADDRESSED ENVELOPsferDetails
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A L e e e e 31 e

- Australia :
aTelex; 32285 - .

~ASmall
Segment of the -
~Soanar Range

G1 SERIES 1 AMP GLASS
PASSIVATED RECTIFIER -
‘WO SERIES SUB MINIATURE
SILICON BRIDGE RECTIFIERS

SB SERIES MINIATURE
SILICON BRIDGE RECTIFIERS

SEL SERIES SELENIUM-
BRIDGE RECTIFIERS . °

"B SERIES SILICON -
BRIDGE RECTIFIERS

TV EHT STICK RECTIFIERS -

-

S|I|con&Se|emum

Diodes Brldges, Rectlfners.

SOANAR ELECTRONICS PTY LTD maintain v
volume :stocks of - Silicon - .and : Selenium
Rectifiers: in a :wide range of .sizes for all
applications in the :
Industry.. Top ~quality “is assured as- all
products - are ‘subjected “to  rigorous - quality
+ “control and guaranteed for 2 years. They are
. reahsucally priced ‘and represent best value
~for money in Australia today. . -
'Of course,. Diodes and Rectifiers form only‘ )
‘a $mall segment of the total range . of com- )
ponents marketed by Soanar.” :

- .Over 2000 items available |mmedtately from
7. -stock “include: —-
< 'CAPACITORS - Electrolyuc Ceramlc Poly- +

., ester, Polystyrene & Tantalum. :

~POTENTIOMETERS ~— Rotary Slide & Trim.

- RESISTORS — High " Stability carbon-film..- -
SUPPRESSORS — Automotwe capacitive and .
résistive types.

ELECTRONIC PARTS & ACCESSORIES —-
-Bezels, Fuseholders, Jack Plugs & Sockets,

~‘Control Knobs, Neon Indicators, all types of -~

! - Plugs,~Terminals; -Connectors - & Switches.
‘Techmcai hterature avvallable on request '

SOANAR ELECTRONICS PTY LTD

"A MEMBER OF THE A& R:SOANAR ELECTRONICS GROUP'
-30-32 Lexton Rd.,

Sales Offices Phones: T
.. VIC: 89 0661, NSW: 78 0281

SA: 51 6981, QLO: 52 5421,
WA 815500 «

Box Hill, Vic. 3128 - = SOANAR

GROUP

Electroriic/Electrical =+ '

12 MONTHS GUARANTEE

Far ad BDB

smentlflc‘
electromcﬁ, |
shde ruIe |

Tax Exempted

450468

Tax included

See page 45 for details

s

,“Forkonly sag.gs :

NAME . B E
k’ADDRESS..'.77.‘;7...."...V’._;...‘. R :

¢ ||| C

LA CAR CASSETTE PLAYER

You can fit it 1n minutes — attach under dash —ptug
.into any ‘car radio —”‘sllp in cassette and you have
musnc — that s maglc' ’ :

*Special Price .. V =
To: EDGE ELECTRIX B SR
31 Burwood Rd., Burwood NSW 2134 Tel 747-2931

.f.PQ‘StéOde Vi e

I Tr L P N 2
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LAST month we published the details
of active-crossover boards for use with
‘high-fidelity speaker - systems.. This
month .we - give details of a typical
complete ~system.. The system
described «.is :not intended . .to . be

-“considered -as ‘the only possible way,
nerely -as .an example of the way .in
-wvhich a system may be built, ... ... ..
. The system described uses two 422
power-amplifier - modules,
other amplifier could equally .well be
used eg, the 440 amplifier. A two-way
system is described, that is,. .one
amplifier . is used ~for -the
frequencies and one -amplifier is -used
for the low -frequencies ' for :each
-speaker .system. Thus ..only . two
two-way . crossover boards are used
together with the two amplifier boards
and the power supply to make the
complete system.

CONSTRUCTION

“We build our prototype " mto two
-pieces of channel aluminium as may be
.-seen -in - the photographs. The
“aluminium channel -used had
_dimensions :of - five -
inches and we used a piece 380 mm
long for each side. Unfortunately this
particular -extrusion seems to have

«fallen a victim to metrication,the only -

section ‘that seems to be available now

- but .any

high . “the

inches by two -

One approach to an electronic crossover system.

is 100 x 50 mm which unfortunately is
too small. However an equivalent can ‘-
1.6 mm

readily “be -made “from :
aluminium “bent up" as required. ‘We

suggest that you make your chassis

about 430 mm long as we found ours
to be a little cramped.

“The heatsinks used were the Mullard
36D x .75 mm . and  these were
assembled as ‘detailed in the 422
amplifier section. The printed circuit
boards were also assembled as detailed
in that section. Printed-circuit pins
should be used for all connections to
board as- this 'makes
interconnection - of the wunit much
easier. SR ‘

The ‘“location ~of "“the
modules and components can be seen

from the internal photograph of the -.
“unit.If construction similar to ours:is-
‘used, ‘with" the transformer close to

one end of the printed circuit boards;

" some . trouble ~with " "hum may be

encountered in ‘the main amplifiers
closest . to . the

amplifiers for the high channels and by
reducing their bass  response - by

_changing -C4 from 100 microfarad to
2.2 microfarad. With this modification :
“the résponse of the amplifier will drop
off bélow 300 Hertz, thus reducing -
hum, but will still be adequate for high

“ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1975 .

individual

‘transformer. -We
‘6vercame this problem by using these -

channel use. "If the high. channel
response is required to be lower than
300 Hertz then the transformer must
be motnted further -away - from ‘the

“amplifier modules.

Some care must be taken to prevent :
earth loops causing problems. The -
wiring of the power cables:is as shown
in Fig. 1, the most important being the

--zero volt line.” The zero volt lines of

both boards are:linked by a heavy
cable and the common side of the
transformer is joined ‘to the centre of
this link. The common for ‘the
speakers’ is also joined to this same
point.  Make sure that this junction is
insulated so ‘that a short does not

“‘oceur when ‘the unit'is closed up. The

plus and minus 40 volts are taken-to-
the crossover “board which has the
regulator on it, and the plus and minus
7.5 volts is linked between ‘the “two
boards..-The zero: volt “line . for the
crossover baards is taken via the signal
output ¢ leads  ‘to" the a‘pp’ro'p'riate

~amplifier board.

Due to the power dlssmatlon m the
regulator for the crossover, a heatsink
must be .used. We simply bolted the
crossover boards -onto thée end panel
by .- means. . of -a  piece: -of ~angle
aluminium, and bolted the transistors

-onto - the -end - panel using insulating

washérs. We used a piece of cardboard
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5
;».;k ~ .
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| A3 > BT AE R : , « : :
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] g [~ o 422 AMPLIFIER " | — v 5
bl PR 8 s 4 L BOARD ¢ / ‘ _E , .
° : oo AN R I +7.5V - ‘
S BB AN ~7.8V al
" Fig. 1. Power wiring of the crossover amplifier. - e To R19/c11 TO R20/C12".
lNPUT “between - the  two " boards to -prevent
“ RS ~ SOCKET "anly shorts "occuring ‘between the two .
: 422AM‘PL|FIER BOARD “boards.” We also installed cardboard .
) ; “under each” of the power amplifier i

boards similarly to protect them.- : |
Coaxial cable was used to connect = |
the inputs from the potentiometers to /
the ‘main amplifiers but only twisted
pairs from the crossover boards to the
potentiometers. Coaxial * cable -could
—have been used here but was found to
be ‘not necessary as these leads are a i
fong way from thé power transformer.- o
"‘Finally,"a " word “about the power s
transformer. “We have only “used “a
single “power transformer, as used in
the 422 ‘amplifier, ‘to power the two
complete ~422 amplifier boards. But: '
remember- that “the " frequency
R e spectrum is split up between the high
ST e and low channels “and “hence - each
e e amplifier; s although' ‘called upon”to
‘provide the same peak power, only has
to-handle half the average power.: The
transformer 'is thus quite ‘capable of:
handling the total 1oad as the system’is

ONE CHANNEL ONLY SHOWN e ; o
- RV1AND RV2 ARE DUAL GANG [=T=] " /A e , 4 f PAIRS

AL
CROSSOVER BOARD
.~ ETI433A

o SWT

Flg 2 S/gnal wmng of the crossover :
. amphf:er ) .

; PARTS LlST —

are not required for eith'er,‘»ankd- C13,y

still_nominally ‘50 watts per channel.

CROSSOVER AMPLlFIER Cl14,-R19, R20, Q1,.Q2, ZD1 and
Two complete sets of components = ZD2 are not required on the second & - 5 4 N
as’ detailed for ‘the 422 power = 0ard. The value of R19and R20on @ ¥ AN
-amplifier ‘module -excépt - that -only - the firstboard shouldbe 82 k.~ e e
one ‘transformer and rectifier bridge . Switch SW1, if required, should bé. e i
is' - required for’' domestic - use’ — . a double pole switch and RV1 and o S aa . ouT
especially if the crossover is above 2° “RV2 should be dual gang lmear : 10 MR 0 - oo
kHz. - .- =7 potentiometers. s B 20 - o 200 e
“Two “ETI 433A boards with the '~  Chassis." : L o’ BASS U U TREBLE ¢ BASS
following :exceptions.s The: ~Input-and output sockets . as e CUT dB‘ - e CUT dB e EQ

transformers, D1 to D4,:C11 and C12

requu-ed
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F/g 3 Artwork for the ievel control panel Full ‘
size 73 x 50 mm.




This internal view of
the unit shows
positioning of major
‘components and boards.
When joined together
the two channel assem-
blies are locked by the
heatsmks

jumor

slide

*$32:69

Tax Included

electronlc:, |

rule

» *$29-00

Tax Exempted

: Ploass se"d deimls o( ADDRESS

fheALLband
COMMUNICATIONS RECEIVER

All-hand/all:mode reception on frequencies 170 kHz to

: Hz covered by 6 bands. Receives broadcasts in any
-fhaf glves ’+ 'mode AM, SSB, CW or FM—with the optional accessory

QR6-FM. Super sensmvlty from dual gate MOS types FET's,

you $he world double signal selectivity” and AGC characteristics. IF
. circuit with mechanical and ceramic filters designed for
‘and an FM nigh -selectivity, resistance to interference; single button
- ; Is(:llelcst:ian) cgl wmehbandm(sthz:GdB) or narrowtband ";15

. H : 2 together a high performance compact, smartly
Qphon, fOQ. styled unit of advanced design at a suggested ‘Today' price

ot $332.20

* Weston electromics company

Radlo Communication Systems

= —Mail coupon NOW|— — ="

Weston Electronics Company
} 215 North Rocks Rd., North Rocis NSW. 215: Phone630 7400 {

| the Kenwood OR6EE . e ifil il POSTCODE.
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* BY ANY MEASURE OF PERFOAMANAE... THE BARTRIORE
=R U-15 TYPEN

6 5;r§§§§&5*

& : . s - S
! ; . ...

New Recommended Retail Prices: M95SED $52 — M95E]} $33

. AUDIO ENGINEERS P/L - AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M. HILL P/L

‘342‘Kent Street, ... ' 2AHill Street,” . - 57 Castlemaine Street, - 1000 Hay Street,
SYDNEY 2000 N.SW. : THORNBURY 3071 Vic. L MILTON 4064 Qld. PERTH 6000 W.A.
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4 DE/A: 50

RADIO SUPPLIERS
DISPOSALS BRANCH:

104 HIGHETY ST.-
RICHMOND 428136

323 ELIZABETH ST., MELBOURNE 677329
‘390 BRIDGE ROAD, RICHMOND 425174
Piease . allow for ‘postage & - packing

when ordering by mail.

THIS MONTHS SPECIAL

Latest military design
multi-band radio, o
transistors and diodes. Jge
With exclusive (LED)
light emitting diode
tuning indicator for
positive  station
selection. Battery and
electric . covers ail"
popular AM and FM

KHz, FM 88 MHz. TV1 56-108°
MHz, TV2 174-217 MHaz. AIR PBZ
110-174 MHz -and WB 162.5 MH

Power Source: IDC 6 Voits AC. 240

Volts . Power - Output: 350  mw
Maximum : 250mw (Undlstorted
imension: 9°3/8 x 3 3/4 x 8 Weight:

414 \bs. (approx.) Supplied Accessones

Earphone. Batteries (4 size D). o]

1 Reduced to $49.50. P.P. $2.50.

bands. Frequencygiange- AM :>35 1605

_ The new standard i in
professional sound

- SYNTHESISER
ET1 4600 MUSIC SYNTHESISER
KIT PRICE $869 Build and tested
$1590. ~ ETI 3600  PRICE
AVAILABLE SHORTLY. '

| P.0. Box 224, South Carlton; Vie. 3053.

SCOOP PURCHASE!

. T’RANSISTOBR RADIO CIRCUIT

1 DEAL F O R
CONSTRUCTORS

Due to Tariff cuts on trans:stor radios,:
we can offer the items below at this
price. Most are.in working order but no ’
guarantees at these prices.

THOUSANDS AVAILABLE

AM 8 ~TRANSISTOR CIRCUIT‘

BOARDS All - new . .parts. IFs,-
ca acitors re5|stors, etc. $1.50 each or

AM/EM CCIRCUIT HOARDS 10
‘transistors, ‘all new. 1deal for use as FM
tsu7ner 88-108 MHz. $2.75 or 3 for

[+]
ALso LARGE QUANTITY ‘OF
DIOS.. In ' various . stages —.of
manufacture Some AC/DC models
AM/FM ete.- Speakers, cabinets, . etc.
Personal shoppers only. From $3'each.

BRAND - NEW  4-TRACK 'STEREO
CARTRIDGE PLAYERS
2-5 Watts per channel at 8 ohms, 12V :
DC operatlon In sealed ‘boxes. $15
each P.P. $2.50. .

HOME“

KITSETS NOW AVAILABLE
ET! GRAPHIC EQUALISER

Stereo 9 adjustable frequencies per
channel * at octave intervals giving
+10dB " cut -or :boost. Distortion
typically less than 0.1%. Ideal forP A
Recording or Hi-Fi. :

Complete kit price $96

-MODEL NC-310 DE LUXE

1 WATT 3 CHANNEL

C.B. TRANSCEIVER

o WITH CALL SYSTEM

o EXTERNAL AERIAL
CONNECTION

SPECIFICATIONS NC- 310

Transistors: 13 .

Channel Number: . 2724 OMHz

Citz.-Band ’

Transmitter Frequency Toleranca--
0.005%

‘RF Input Power: 1 Watt

Tone Call Frequency: 2000 Hz -
Receiver type: Superhete_rodyne
$47.50 each or $89 a pair. P.P. $2.00.

COMMUNICATION RECEIVERS
AND TRANSCEIVERS

BARLOW WADLEY xcR:so Mk 11, ali
band .coverage, A SB ew
receptlon $279. Reg. P. P $3

KE KP202  hand held 2~ metre
Transcelver, 2 ‘Watts output, fitted
with xtals for channels 40 .and .50,
reng%ters 1, 2, 3 and 4. $150. Reqg. P.P..

$
KCP2 Battery Charger for KP202 with
10 rechargeable Ni-Cad batteries. $35.

STAGE MIXER =~

g e R

e@em@eee (SE Ny

16 'to 8 thannel microphone sub mixer,

cannon and 6-6mm Input sockets Vu
monitoring - switchable ‘ori all master
channels, stage foldback facility can be .
used as a separate mixer or used with
ET! 414 master mixer. .

Complete kit 'price, $195

HOBIPAK_

CARBON FILM RESIS'I'ORS

1/8 W 10% aces ]

Special — 100 for $3 40 - 25 tor 93c.
1/sw5125% ............'.-.5cea'
Y2 W Ez4S % = 1 forsds v .. 5Cea
pca-— 00 or 450 : 7
IWELI25%. i vvuinisionsones .Bcea.

METAL FILM RESISTORS

MR30 matal film — E24 2%, . 00 .10¢ ea. -
. - Special — 100 for $9.0
.- SOLID STATE DEVICES
7489 .... $4.85 8223 ... .. $9.00
7490 .... $1.65 MEL12 .. $1.90
. TRANSISTORS L5
2N2926 . $1.00 ZTX108 ....99"
2N3693 . 1 2TX109 ..$1,15
2N4121 ... 40 ZTX114 . $2.00
2N513 ..85 ZTX304 .$1.90
2N5134 ... .86 ZT X382 .31.40
2N5137 ....86 ZTX501 . $1.18
2N5138 ....86 ZTX502 . $1.25
2N5139 ZT X503 . $1.38

. $1. ZTX550 . $1.60
ZTXIO7 %$1.00 - OAA7 innad
SLIDE POTS AND CHROME KNOBS
Linear 5K t0 100K .. ..: .44 . 93C 62,
Logarithmic 5K.to 50K ,......93cea.
CAPACITORS
Tantalurn 0.1-2. 2 MF 35V .. ui ..29cea.
Ceratnic —.,0001 —.05...........9¢
Polyester 100VDCW .0047 ~— 16c; .01
~— 18¢;.0 C.,ls——a. 022 —
18c. .027 — 22c- — 22¢; .
G Electrolytlc P c 8. Type
47/63V . .... 6c 25/25V . ,...18¢
470/50V ... .88c 100/25V ....26¢C
470/25V ' ....59c 220/25V ....54c
Electrolytic Pigtail Type .
/25V -.+258¢c -100MF/25V ., ,32¢
i+ +34c (470UF/25V . .60¢C
/25v +.48c ‘470UF/50V . .88¢c
250 /50V [ .:62¢ 200 /25V s 92¢c
POSTING & PACKING 30c per order.

- - 92B/113 Swanston St., Melb. -

- st all newsagants
i~

200-H. $13.50, p.p. $1.00-

1900 - quadrant meter.
W Pocket size. . .
§AC/V: 10V, 50V, 100V,

1000V
V, .25V, .50V,
Vv, 2500V

zsﬂA. 250mA -
f orim: é0 ™M o
| Capacltanee- 100pF to .01 /.lF, .001LF

1UF.
dbx 20db to + 22dB
§. Audio Output: 10V. 50V. 120V.
1000V Ac

< APprox. size: an x 31/:" x1: -1/8" ‘

414 MASTER MIXER

Klt prlce $225

“ET1413 100 Watt amp
‘ Kit prlce $75 L

PTY. LTD
Telephone 211 5077

P.0. BOX K39, HAYMARKET

N.S.W. AUSTRALIA 2000
405 Sussex St. Sydney

" ENTRANCE OFF LITTLE HAY ST.

aﬁca:
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HITI\CHI
 TAPES

Mall Order Speclals

o “Each - 12 0f - 360f
C90  $2.95 1.85ea. 1.75ea.
C120 -~ $3.65 '2.25¢a. 2.10ea.
UDCY90  $295 .2.35ea. .2.20ea. ‘
UDC120 $4.95 2.70ea. 2.50ea.

_BASF chromdioxide C90

10 for $27 R
POSTAGE FOR TAPES: N S.W. $1.20
plus 10¢ per doz; Vic.,, SA, Ql. $1.75
plus 25¢ per doz; WA. 1'A S.N.T. $1:90
plus 40¢ per doz. .

*Add 20¢ for alrmail’

" POST FREE SPECIALS*
Watts'dust bug S - $5.95
Decca record brush 20 $12,95
Head demagnetizer Modet 220 - -$5.75

‘Logan Brae Audio Sales
P.O. Box 24, Carlton, 2218. NSW -
. Telephone: 587-3475 '




SUGGESTED
RETAIL

BENEFITS:
 E———

12 MTH. WARRANTY .

EASY TO READ LARGE GREEN D|SPLAY

SPARE PARTS & SERVICE ALWAYS AVAiLABLE.
AC/DC ADAPTOR OPTIONAL EXTRA. ($7.00) .

VERY SPECIAL STUDENT DISCOUNTED PRICE {SEND
STAMPED 'ADDRESSED ENVELOPE FOR SALES TAX
EXEMPTION FORM & YOUR LOW PRICE ORDER
FORM). ;

 COMPUAD AUSTRALIA PTY. LTD.

.- “REGISTERED OFFICE: 12 PINE RIDGE, DONVALE, VICTORIA 3111

- Patent no 50581 73

FIBRE OPTIC pnoae
Bends light
‘ torch beam ‘can‘t reach: For easy
inspection or |dent|f|cat|on of
component parts. : o
A must for:.
® Tool Kit
- ®Glove Box
TV Service Kit
® Home . : »
- ESALIN PTY. LTD.

illuminate objects a’

E“OXFORD”
RADI!IO CHASSIS
INSTRUMENT CASES »
| ENGRAVED & PRINTED PANELS |
, “MINI BOXES” {Aluminium)
BE Speaker Cases
E Rack & Panels {To Order)
Stainless Steel Work (To Order)
Wardrope and Carrcll
Fabrications Pty. Ltd.

Box 330 Caringbah 2229
Phone 525 5222

10 BUII!D =
~ e 50W Stereo amp IR
o 100W Mono amp - -
¢ 15W x 4 channel amp .
.Grapmc equallser o

(] Elght mput channel mixer .
All in Audio Prolects from Eléctronics Today On sale now -~ at
most newsagents. -Or direct from:

" SUBSCRIPTIONS DEPARTMENT, MODERN MAGAZINES
15 Boundary Street, Rushcutters Bay, NSW 2011 _ Lo

: Price $2.50 (including postage & packing)

L] Sprlng reverb unlt E
. Chppmg mdu:ator
"o Rumble fiter '

" & Plus lots more

Allﬂll I'IIJEBIS

EEEEE reCOI‘;d bl‘llSh V

1,000,000 CONDUCTIVE BRISTLES

no-anti- static fluids needed

The new DECCA Record Brush consists of a million tmy flbre bnstles As
you brush the record surface, upward ‘of a thousand ‘bristles" enter gach
groove ‘and remove more dust and grit thah any other product available. In
addition, each ‘bristle’ is electrically conductive. Static on the ‘record is
removed as you clean, without the aid of special fluids.

° 81250 at leading Hi-Fi 'stores ‘& record bars
Adstralian Agent: British Merchandlsmg Pty Ltd 4951 York St., Sydnev
Ph.29-1571 |

" Recommended retail pnce, B
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The
FET I/P
OP AMP CA3130

Added to the RCA range

Our CA3130 gets many of itswinningways . fromthe unique combination of MOS/FET, -

from four very capable relatives. Four RCA op - bipolarand COS/MOS on the same chip. :
amps that can fill special requirementsyoumay - Beyond the table, here s more typlcaldata
- have. If you' need programmable linear gain- ~ aboutthe CA3130: - ‘
" control, check the CA3080. For high crossover = flnputlmpedance 15TQ @ 5x10'252)
frequency plus high slew rate, there’sthe - Input Current: 5 pA. e
CA3100T. Forhigh output currentandeasy - - - Input Offset Current: 0.5 pA. :
_programmability, the CA3094E. For low power ~ - Input Offset Voitage: 0.8 mV (CA313OB)
supplydraln the CA3078T.- o - Settling Time: 1.2 usec. ’ f
The CA3130 isthe ideal choicewhen Anoutputvoltage swing to W|th|n 10 mV -
~you'relooking for agood measure of allthese | ofelthersupplyrall , L
- characteristicsin one device. That'swhat ~ Strobing terminals.
makes the CA3130 so great. Its versatility COmes ~ Package: 10lead T05.
| _ CA3080E CA3100T CA3094E CA3078T . _casso o
g:,':g‘;:ﬁrpo';’s?'°9'avmma~bk'e | eoas | | Gateable
B o R
| slewRate,v/pusec | - 25 | o0 \ ] 10
Output, mA (peak) IR ot s | | 5 e
‘ Powerconsumption, mw - [ : | o015 | o : 25
Si olt o R IR : : v

Forfurther information on the above and other
semi-conductor products, please contact: .
Amalgamated Wireless Valve Company Pty. Ltd.
. (Technical Information)

554 Parramatta Road, Ashfield, NSW 2131.

/' Telephone: (02) 797 5757. Telex: 24530.
* Postal Address: PO Box 24, Ashfield, NSW 2131.
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{Advertisement]

BECOMEA
' ',g,;COLORvTV

It's a"chance for you to get in on the
“ground floor; because there will be a
huge - demand ._.for new . sets ' and
technicians - ‘specially trained in “the
field of colour TV servicing. Through :
1CS you'll get the necessary training to
break into the mdustry 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 .-engineer,
techriician or serviceman, there’s -a -
whole profitable new future-about to -
open for you.

1f you start learmng now

With' an"{CS course you'll get expert
tuition at home, in -your-own time.
Mail :the coupon and we'll send you a
FREE ICS career program kit on this -
or any of the courses below Ma|| the
coupon TODAY .. .

‘Hotet Motel Management
TV Servicing — Colour
Accountancy
Bookkeeping, COsting
Computer Programmmg
Electronics
Building & Architecture
Quantity Surveyors
Carpentre{ .
Engineering
Mechanical & Civil
Chemicaj & Industrial
Electrical .

-~ Automotive
Mechanical Englneering
Panel Beating I. A.M.E.
Business Management
Small Business
industrial/Personnel
Aijr Conditioning
Refrigeration & Heating
Sajes & Marketing )
:Creative & Professional
Writing
Secretarial il

ICS Career Progrums

“International Correspondence Schools,:
--400 Pacific Hwy. Crows Nest. -
" 'N.S.W. 2065, Tel: 43-2121

AECTRONIC

l 1 am gehdinefy interested in starting .
“my new ‘career as soon as possible.
ticked.. - R

TV Servncmg 0 Air Cond:tlonmg &
Refrigeration [] Automotive [ Engi-
neering {J Drafting -[J Electromcsgl:!
Building & Archltecture Owriting T3
Art [0

. Mr.‘/Mrs./Miss il /. i
Address . ..

Fr s e n s s ran st s et an s

yo'ccupati‘on B A R

10.01,26 VL

Age....vuin

Please express Career Program Guide l

CONF!DENTIAL ——
. . '70 - B

297 Lt. Lonsdale St.,

~ Melbourne. 3000
Phone: 663-1785

GARRARD
S.L. 656B Automatic
Stereo Turntab|e

| with ‘laboratory - balanced synchronous |
motor. Adjustable balance — anti-skate'
=~ {ift and heavy platter :including
Shure magnetic cartridge. Less than %
price at only $47.50ea. P/P $3.00. :
MS P. 250V A.C. 3 AMP D.P.. Toggle

ktfhes 50c ea. P/P 25¢c.
3 Watt. Wire wound pots 75¢ ea.

7" Dla "Alum, Fans 240V ALC $6 ga,

P/P $1.

Mulitiple Electrol tics. 200 HF =50
F — 25 JF at 300V Plus oouFat

. $1 ea, P/P 30c.

LEVEL METERS 200 .micro. amp

sensitivity size 1' x 1" x'3/4" $1.50

12" x 116" x %' $2 ea, P/P 20c

SOLENOIDS, — tape recorder type.
12V D.C. gflcons 12 X 1" v
$2 ea. P/P 3

5 push - Button Permeabilnty Tuners
complete with colls $3 ea. P/P 7

TRANSISTOR RADIO. 5k mlnlature
switched -pots.- 30¢ ea. - P/P 15c.
Miniature 2 gang variabie capacitors
30c ea. P/P 15

s.p. 8" x 4t 15{) heavy duty
sp ers $3.50 ea. P/P 50c. M.S.P. 57"
1534 duai cone tweeters $4 ea. P/P 50c¢:

Plessey 5" x 3" 15 $2 ‘each. 4" 15
$1.50 each, MSP 3" 8 $1.25 each. P/P
on above 30c, each.

=

ea, P/P 20c
Ferrite L.oopsticks 8" x 3/8" complete
with broadcast coii. 70¢ ea. P/P 30c X

Dual Ganged Carbon Pots.: 50K, A. —
0 K.C. — 2 meg and 1 meg. 60
PP 20¢. Single Carbon Pots. 500 1
-A.and 250K.A, 30c ea. P/P 20Cc -

Valves — ‘New ‘in _Carton. 5Y3GT .—
5V4G — 6N7G — 6SF5GT and 807 $1
ea. P/P 25c¢c . :

Battery Leads 30" jong. Complete with
%-025 amp crocodile clips 30¢c ea. P/P
-20¢

SLIDE’ POTS 50K.B  — 200 K B
500K.B — 1 Meg. 35¢ ea. P/P 20c.

3.5 m/rp §0ckets 10 for $1.25 P/P 20c.
R.C.A. Plugs' 20 for $1.00 P/P 20c.
DUAL GANG slide pots 50 K.A— 50
K.B — 250 K.B 60c ea. P/P2 c.

T.V. Légs. 10" long. Teak wood. Ta er
square section. BOc set -of four P/P

LARGE RANGE OF _COMPONENTS
- GOVERNMENT - AND
MANUFACTURERS DISPOSAL
EQUIPMENT, ALSO ‘STEREO -AND
HAM GEAR ALWAYS IN STOCK.

YOUR'INSPECTION VERY WEL COME,

{ Transistors,

-2 position 3 pole rotary switches 50c § :

LAFAYETTE

“GUARDIAN 6600”
Direction Finder 6 Band Rad|o

‘Beacon - Broadcast — Marine -
FM — Aircraft — VHF

$17950

. B6BANDS . . . ..
(1) '160-390 kHz Beacca (2) 550-1600
{ kHz Broadcast (3) 1.6-4.6 MHz Marine

(4) 88-108 MHz FM {5) 108-136 MHz

| Aircraft (6) 147-174 MHz FM VHF

BATTERY OR 240V AC 0PERAT|ON
{with external adaptor ~ optlo‘nal extra).

FEATURES

] @ Rotatable . -Antenna’ for - Direction
finding ' and receptlon on: beacon, '

‘broadcast and marine bands.

{ @ Telescopic Whip Antenna plus external

antenna jack: for reception-on. FM,
‘Aircraft and VHF bands.

#Signal strength, tuning/battery meter.

e Adjustable squeich control.

The' “Guardian 6600” is Lafayette’s

{ most -advanced Portable Radio for top

reception plus Direction - Finding. 19
15 - ‘Diodes --and - two
Thermistors. Individually tuned circuits
for best performance - on -each band.
Adjustable - RF " gain control -‘varies
sensitivity and tuning meter for direction

finding purposes.. Supplied complete :

with' comprehensive operatmg ‘manual.

SIZE 11‘/2", W X 10‘/:" H x 3%"
Shlppmg welght 6Ibs

L AFAYETTE

ELECTRONICS

div. of Electron Tube Distributors P/L
94 St. KILDA RD., ST. KILDA,
VIC. 3182 - -Phone 94.6036

“Also available from
k RADIO HOUSE PTY LTD,
306 Pitt Street, and 760 George Straet
Sydney, NS.w.

' mcx SMITH ELECTRONICS CENTRE

160 Pacific Hwy, Gore Hill, N.S.W.




Test CMOS and TTL with
this versatile instrument.

' WARNING

~When usmg ‘the tester re-
member that manufacturers
"recommend that CMOS ICs
should not be inserted or
removed from a circuit
without first switching off
the power supply.

EXPERIMENTERS often damage I1Cs

in the process of developing a new
~circuit -and often try a new IC in-a
circuit that is not working to eliminate
that as a possible cause. The result of
this is that one usually finishes up with

a box full of 1Cs which are of dubious -
value. To sort out these I1Cs one must -

- use a tester that is .capable of testing

the wide range of differing 1Cs that are.

available ‘in the most commonly used
famlhes. o

Untul recently the most commonly

used family has been TTL. But CMOS *
is rapidly gaining widespread usage and .

-any .tester, to -be-of value these days;

“must be able to test ‘both " these -
Logic' Tester is
capable of testlng both families, and'i IS'

families. - The ETI

also ~capable " of / being: used-

“breadboard ‘and test simple cnrcmts

- based on slngle ICs.

An-LED mdlcator is assocuated with

~~each pin of the IC under test and these

are arranged around the perimeter of a

box representing the IC under test..
This allows ‘asmall card, which has the-

schematic of the particular 1C drawn
‘on it, to be fitted to the front of the

PROJECT 122

--transformer,

~and - patch - ‘pins,.

tester as an aid to the interpretation of

the LED test.indications.

- Wewill publrsh drawings for these
cards ‘ covering the -most .commonly:
uséd types in the future, ‘about three’
or four cards per month which can be .. c ,
- procedure avoids the necessity of a

cut -out” and -pasted ‘to  pieces-of
cardboard for use on the tester.

CONSTRUBTION

The “mostexpensive
component in. the  tester,
is the _case.
reason we decided to make a wooden

’single
after the

_case and ‘a plain . aluminium front

panel. Some people may however wish
to mount the unit in a diecast box and

for -this_-“reason - the - printed - circuit
board has been sized 'to fit in a '*
- standard 222 x.146 x 51 mm die-cast

box. The following description is fora

".wooden ‘box : specifically, but applles
-equally well to the metal box. ,
The printed-circuit board is mounted

to the rear of thé front panel, copper
side t0 the panel, such that the LEDs
mounted " on ‘the
printed-circuit -board, project through

the front panel. This greatly simpfifies -
.constructlon as It saves some 48 leads
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For -this k

‘and solder ‘joints.  The switches are
secured . to the front panel by first”
glueing two pieces .of printed-circuit -
board to the rear:of the board -and-

““then soldering “the 'switches to the

copper side- of ~‘the : board. This

multitude of screws passnng through

" _the front panel.

The prmted-crrcurt board should be
assembled - with “the _aid of the

'component " ‘overlay. “by - fitting all

components- ‘with .~ the exception  of
1C1,.5, 6 and 7,/and LEDs 1 through
16,-and the patch pins. Check that the
ICs are orientated correctly as are also

€2, 5,7, 9 and D1, 2 and 3. Now

solder ‘these.parts into position using
the least amount of heat necessary on
iCs2,3and 4.

“Position the LEDs and patch plns
onto the copper side of the board but .
do- not solder them in-place as yet.

‘Now fit the board to-the front panel
‘so that ‘the pins .and LEDs protrude’
: thrOUQh the panel evenly. Secure the

pins and LEDs in-position by using a
very srall drop ‘of five minute epoxy
for each, on the component side of the

, ,( Text continued on page 7.3)

n



- “HOW IT WORKS. |

The :tester ‘consists of four basw
‘oscillators - and switches -for . the
“inputs,‘and the power supply.

'?the pins -in’ each. row -electrically

:perpendicular to the central groove
-.:-.on the socket. Each row (ie, €ach pm

- The -resistors "also -hold .all
“ unconnected - inputs- at ground

" to thelC.
Each 10w is also connected toa pm

" sections. The socket for the IC under
" test;” the  output level-detect logic, -

“The socket for the IC under testhas -~

. connected to each other. These Tows"

" ate the groups of five holes whichare

. on the IC under test) is connected via . .
2 10 ‘megohm resistor to ground to
. prevent the build up of static charges. .

“ potential thus preventing any damage <

" on “the front panel. Test connections -
"aré made to :these pins by patchable
links  from ithe “oscillator -and test -
.- switches : S0 that “the correct -test
‘conditions may be set up.: N he
- Resistors - R19-26 and’ R43 RSO; Pt
connect each Tow (ie pin) to-a logic:
level detector, ICs 5,6,'and 7. These
/CMOS hex-inverters -buffereach pin'
.-~ and" drive ‘an LED :to-indicate the
. logic state ‘of ‘the pin. When the logic
“ yoltage ‘on 4 pin is high the LED will -
. be alight. :Resistors R19 to'R26 and
©'R43 to 50 protect the internal diodes

of - ICs 5,6 ~and -7 :against the

““possibility of a pin'being taken above
-the -positive supply voltage or below

ground -potential. - Resistors- R11:to

R18 and R51 to R58 in conjiinction
_with :the - five “volt "supply “set the

f‘(;péiy'a‘tiﬁg cutrents for the LEDs, -

wA555, 1C4, is used -as an astable

oscillator which initially charges C8

via:R9 and R10 until the 2/3 supply

threshold « is ‘reached. C8 is then . -

/" discharged via R9 and pin'7 of the -
555 t6-the ‘lower: threshold of 1/3:

-~ supply - volts.- Switch, 'SW6, when~ . ©
~operated,” puts ‘a- latger value-of -
capacitanée into" the circuit which =~
- gives a frequency 'of about one hertz.

- This “is slow enough so that the eye

“can follow each logic state transition.

The "high spéed operation is used for

- checking ‘very long counters and shift
registers and can -also ~be used in .
- ‘conjunction - with an:;.oscilloscope.

_“The square” wave output - of - the :
--oscillator - is*- made -available at “a S

.8 N
1770’ POSITION

"PIN 1 ON IC5, 6 AND 7'

C"PINBON IC1, 5, 6, AND7ISOV
(- PIN3ONIC7ISOV - ;
‘PIN 14 ON 1C7 1S Voo

~ Fig 1. Circuit diagram of the logic tester.

72

/NOTES :
. POWER RAILSON IC1, !;ss AND7 Not SHOWN
& + .

" PIN16ONIC1.5,6 AND 7 \SVDD

e
. lNPUT

T :=O=\£|'PUT'\ \
. O N‘_3=COM .

. BOTTOM -
COVIEW

TOP VlEW
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' patch-pin on the front panel.

There are six further output pins on-

_the front panel three of which, D,E .~

and F, are set to negative or positive -

. supply by means ‘of toggle switches.

As . there -is -no - debounce logic
associated with these pins they can
"only -be used ‘to set up static

- conditions and not for clocking

e

“be high and hence the output of IC

e T

‘counters and _shift - registers. ‘The
remaining- three - pins * are also -
programmed by -switches but these

‘switches are conniected to IC1 which
“contains

three RS flip-flops ‘o™
effectively ~remove any : contact .
bounce of the switches. This operates

:as follows. If initially the input of IC
-1/5 is earthed by SW2 its output will

Fig. 2. How the companents are moun ted '
on the pc board.

1/6 will be low. When IC 1/6 SW2 is

.operated ‘again it earths the input of

IC 1/6 sending the output of IC 1/6
and “input .of IC 1/5 high and the
output of IC 1/5 low. Since the input |

" ‘of IC 1/6 is connected to the output

2oof AC /5 it is-held low ‘even if the

¢ icontacts of SW2 bounce several times
“ “'when- the :switch is-operated. Thus"

‘the -output -“at A is ‘one -single -

" transition :from high to low (low' to /7.0
/7 high when' next
. operated). The .output of the three =~
. ~debounced - switches .are labelled on .

¢ ‘the front panél as A, B,and C.

the . .switch - is

In the power supply dlodes Dland
D2 full-wave rectify the-output from =~
the power transformer; The:output

SW2N/O

s TERMINAL POSTS NEXT TO WIRES MARKED G-V

i /AND THE LED'S ARE MOUNTED ON COPPER SIDE
L OF THE [ BOARD v

©(Text continued from page 71)

board. Do not glue the LEDS to the

“front  panel. Once the ‘glue has set,

carefully remove ‘the board from the

front panél and then solder the LEDs

 and pins -into" position. Fit 250 mm

long 'leads to -the board for later

~ connection to the switches and power

transformer ‘and :then, . using. a

- minimum amount of heat, solder - 1Cs

1, 5 6 and 7 into posmon

. YO TRANSFORMER
* SECONDRY

If using the recommended test socket

prepare it by removing the paper from

the rear of the socket, cut the paper in’

half and then rémove about 12 ‘mm

from each side. The paper is then -
replaced on each side so that'leads can’

now be soldered to the metal forming

the pins of each row. The front panel '

must also be cut out so that these

leads ‘may be passed through.  Now
- affix the socket to the front panel and
.board. -

install - the - prmted circuit
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~power- the ‘TTL - device -under ' test.
:'a regulator the mhinimum ‘output of '
-4 which is set to five volts by RVI and -
~. the maximum of ‘15 volts by RV3.
~output voltage
© 30 mA by means of R8. SW5 selects’
¢~ “the-high current five volt supply for
. testing: TTL -or  the low current
71 in the negative “supply “lead is
.. provided .for . checking the :cutrent’
“_drawn by the IC under test.: -

from 'the ‘rectifier is‘smoothed byC2

SW2N/C

SW6 Com
SWeN/C
 SWEN/C

- TRANSFORMER

SWEN/O

and regulated to five volts by IC3. -
The ‘resulting five volt supply is used
to drive the LED indicators and to

Integrated circuit IC2, a type 723,is

Front ‘panel control RV2 allows the .
to _be ‘adjusted
between - five - and .15 - volts. .The :
current limit on the output is setto

variable supply for CMOS, Terminal

PARTS LIST —ETI 122

RE 7 Resistor 2280 uwW 5%
R11,18 o560 9o W
R51 58 ” 560 ” "
R ” 4 k7 ” 1]
R19, 25 A 10 k " "
R43 50 Eodd 10 k » ”
R L, E L BN 100 k L1 "
Rlo " 100 k ” "

S L ” 8 470 k ” "
R27,42 Lo 10M : L ”
RV1 Potentiometer5 K ‘Trim type
Rva ” o 'l
RV2 Lo 10 k Linear e
c4 Capacitor 100 pF Ceramic
0] e 0.0 F polyester
Cl1,3,6 ” 0. 1
Cc5,7 . R 2UF 25V electrd " |
Cc9 o T10MF 10V :
c2 . ” '470/.1F 35v ”

01 2 3" Diode EM401 or siriiar
D'1 = LED 16 Light Emitting Dlodes
RL4484 or similar

|c1 5,6,7 Integrated Circuit: 4009
(CMOS

1c2 e Circuit 723 -
- {metal can case)

ic3. Circuit 7805
L {T0O-220 case)
o Circuit 555
Jl S s Jdack  small earpie‘ce type’
W1 DPST toggle 240V rated }

SW2-SW9 rnmlature slider. switch 2 poté
2 position v

PC BOARD ETI 122

1C-Socket SK20 see text -

“Wooden case see text :

Transformer 240 V. primary 30VeT .
secondary ;

or2 x.15 vV wmdlngs !

PL30/20VA .

25 patching Pin McMurdo type FT-1
feed throughs .

front panel

3 core flex and

heatsmk for |C3 (see Fig.6)

Mount the transformer into the base

- of the -box and mterconnect the board
- and switches etc. i

‘“The wooden box was constructed :
from 12 mm thick pineboard such that °

the “outside - dimensions were 225 “x

148 x 70 mm:. We finished our box’
‘with - coloured " Estapol high-gloss™
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g “"TRANSFORMER 'CTi s *
. Y
W\ Lswa swa s Tl
SW2 . . :
© v i :
B <l EARTH e i : :
i - E ,; R B
3 D, ‘
1lg S = ' :
S Tl sl
socker | BN Ol : :
N . : Fig. ‘3. Wiring diagram
: “‘of complete unit. s
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~gnamel which resulted in a very

pleasing final appearance. -

DESIGN FEATURES.

" There are several design requirements

- which ‘must be met in a unit which is
- designed to-test both CMOS and TTL
devices. These may be summarized as

follows.

1) The unit ‘must be capable of

- correctly testing both types of logic.

.2} _Simple gate functions should be

- tested.:by . go no/go .checks and

~ complex . functions ‘such :as - counters
and - shift registers - should also : be
reliably checked. .. . ..

3) There should be the Ieast possuble
chance of damaglng the devnce durmg
testing.

4) CMOS ICs must be testable Wlth a
‘ vanety ‘of supply voltages. -~

'5)" A clock oscillator and a means of
setting up the mput conditions must
be provided.

'One of the major de5|gn dlfflCU‘tleS‘

with a unit such as this is coping with
the many different pin' configurations

H

20mm

1 MAT:16GAUGEALUM
Fig.6. Heatsink for IC3.- The IC is mounted
{by a screw) through a 3.2 mm hole in the

base of the heatsink (see photograph o
- of inside of umt) :

“TERMINAL POSTS ~

MATER!IAL 130mmx 8mm

Fig. 4. 'Positioniny of LEDs and terminal posts on the copper Side of the prin ied-circui t boyard.‘

/

2 STRIPS OF PC BOARD PATCHING PINS

LED'S \\ |

. GLUED TO BACK OF
FRONT PANEL

FRONT PANEL

‘SLIDE SWITCHES =
SOLDERED TO

PC BOARD STRIPS

COMPONENT SIDE 2.'PC BOARD "~

th 5 How the front panel and prmted-c:rclnt board are assembled

" Fig.7. Printed circuit-

board artwork. Full size
142 x 104 mm.
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'LOGICTESTER |

192 e |c TESTER
- eti122 .. DIGITAL
2 A PR ° o 0 e o 0
B
- I S co
: osc
; ; 5 15v'_',
iy ‘Do TEST VOLTAGE +
SWITCH ‘rr'poywtn £ : : - (CMOS) - -
SWIT: OFF < ) .
" HEFORE CHANGING IC. - © 060 009060 '
SPOWER - o TVe 8 L AT CMOS
v | 1 I I,vl_l :
7,9“ e Coonlel BE] c@o@e@f@ ’,OS‘CE\ E’
ST 0o 0 0 0.0 O '
'ON " " IC'CURRENT - ~ ‘ sLow TTL

: Flg 8. Front panel artwork (shown half-size — full size should be 223 mm'x 148 mm).

o of -the .
i requirements (ega shift register versus
. a-twosinput NAND . gate) -of ‘devices
. within the one family, as well as those
“between . different

EURGLAR
ALARMS

Alarm*Modules, Electronic Eyes,

Photo 'Sensitive * Cells, “Sonar,
Gas/Heat/Smoke Sensors, Sirens,
Bells, .« Pressure - Mats, -
Monitors, .- Car/Caravan/Home;"
Office hold-Up Factory Alarms,
Key ‘Switches,
Relays, .. Shock - Recorders
Aluminium Tape. You Name It

We Have |t ,

N.S.W. Agent for

NIDA

Mantifacturers of superior
and reliable equipment.

pPhane- ‘)7/(>13§ For Information or - Ja8

send 50c¢ in
:,a(alnqur\

stamps for illustrated

B PROTECTOR R.C. ALARM SYSTEMS CO
R 119-121 Pittwater RY., Maniy, N.S.W, 2095

~Door :

Reed :Switches, |

dlffermg functlonal

. families. A

7 multi-way switch could be used for
.each
.increase the expense of the-unit. A

input pin. but would :greatly

good alternative is to use patchable

links;-and this is the approach that we

have chosen to  use .in our unit. ‘In
addition -we have ~used a_ small

‘breadboard socket. as the test socket,. -

rather .:than a. standard .16 . pin

*dual-indine socket as’ this allows us to-
< improvise special test circuits for ‘the’
. fnore complex

logic 1Cs, "and the
means 1o :breadboard simple circuits,

“The need for avariable power supply =
“for~ CMOS : testing . presented ~two
~additional probléms. The first of these -
‘was the ‘danger of plugging a TTL IC

into the unit when it is set up for

.CMOS  and for some higher. supply
; k,voltage than the five volts requnred for

- TTL.- Secondly :the LEDs used for '
.monitoring each pin would draw more
‘supply~ voltage
1 increased. The ‘current ‘ratio could be

s.as -high ‘as- four

current as  “the

corresponding . variation of LED

- intensity- would occur. ‘To -overcome
“this problém it was decided to provide
-a second supply of five .volts to -
“operate the LEDS which  will “also =
" provide the hlgher current required by
- TTL ‘for . its ‘operation:” The - other
~gupply*is a variable one for testing
~'CMOS and is not capable of supplying _:
~more than 30 mA. Thus a TTL gate -
_inadvertently connected ‘to-this supply
.~ would not be damaged

\

... Capable
«.voltages of & 'to 15 volts. Since the
~ standard CMOS devices cannot provide " ¢
"the-current réquirement it was decided -
‘tousea 555 1C as the oscillator. e

to one “and i'a

s

The regulator used for the: flve-vo|t E

supply is a three terminal 1C which has
built in’ current limiting and ‘thermal
shutdown. . it WI“ not” therefore be

damaged by a short - circuit due to
- testing a faulty IC. It is not possibleto- -
construct a discrete design, as cheaply, <

that has the same performance

‘Next we need a dev:ce that wm :

detect - the state of ‘each’ pin-on the

-+ .device under test and drive an LED to

indicate :that state. The device has to
be driven by TTL and CMOS outputs,

CMOS - 4009 1C which" has six

inverters in one package. Each inverter i

will monitor -a pin without drawing
appreciable current. The 4008 is also
designed to translate logic levels. Thus
we -may -usé it to monitor ‘a6 to 15
volt input level atits input but provide

- " afive volt signal only at its output. .

Switches are : provided which' have

debounce logic associated with them.
“This is necessary $o that'single bounce

free rise.and fall transitions can ‘be

generated for the testing of more . -

‘complex logic. The debounce  logic

must be capable of operatingon 5 to
15 volts and of sinking-at {east two
milliamps for TTL -tests. The 4009 IC =
with its high output current capability -
..’Was -again -considered to - be ~most .

swtab|e for this task.

~'We would 4also like to have used the 3

40089 as the oscillator, but RCA donot

‘may “be exceeded. The oscillator must

-provide pulses that swing between the -

*positive -and negative supply rails {in
‘order -to ‘drive .CMOS) and must be "
tapable ‘of sinking the two milliamps -

It must also - be
of - .operating --on

fequired by TTL.

CMOS  devices
‘operated with inputs left floating as

~some devices ‘may ‘drift into the linear

mode ‘and be destroyed by excessive

each - pin, - on - the test “socket, ‘and

< that is, by voltages anywhere between -
5 and 15 volts.. A.suitable IC is the

“recommend using CMOS that has a
“high output capability in a linear mode = ;
~.as-the power-dissipation of the device

supply -

should not bec

~ power dissipation. For thisreasona 10 =
megohm -resistor is connected between

~ground. These resistors also conduct . g
';away any’ statlc charge that may build
P . ,O 7
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HI-FI LOUDSPEAKERS FROM ENGLAND
coll working ~within a 10,000 guass magnet structure, total flux
100 000 maxwells, -The free air-resonance of -the |oudspeaker is
25 thus ~making it .suitable for a small
between 1%2 and 2 cu.ft.

Efficiency ‘is “higher than mlght be expected from a

sealed cabinet and power handling is.:20-25 watts
r.m.s. :

suspenslon which aliows a fundamental resonance of 17Hz in free air.
This iow-resonance, combined with a 2’ voice coil working within a
carefully sefected magnet structure -makes the speaker ideai for-a
seajed cablnet -of about. 2 cu.ft. capacity. Efficiency of the
B122/10LR Is surprisingly high for this type of loadlng and -the
speaker s ideal for amplifiers with an output of
20-25watts r.m.s. per channel at 8ohms. .-

12" The model B122/12LR, Iike the 8122/10LR ‘described above,is

magnet structure a volume of about 3 cu.ft. is required
to ensure the speaker glves its optimum performance. :

|16 The Fane model B152/12LR
| fundamentai.. resonance ‘of 15Hz In free-air, Once again a seaied
.cabinet provides ideal ioading for this unit and the volume can be
varjed -from 3 to 5 cu.ft.
outstanding .as ‘the resonance -Is.kept in the region of
results In firm, non-resonant bass without any of
“boxiness* ‘often" assoclated - with conventional speakers
Efficiency Is reasonably high and power-handllng Is up to

.$49.50

30Hz.'T

30watts r.m,s, at Bohms

5 The Fane . 505 'x  &v

” o
mid-range loudspeaker employs 1 The Fane 12 Come Tweeter

DD1 . is ‘a newly developed
a special cone material-'which is soft-dome tweéter with. a useful
doped to remove - any 'frequency + response
jrregularities in tesponse, Useful- 4 ;00 0 H 2
frequency -range s 400-4.000Hz 20,0 0 0 H z .
and sound Efflciency

is very neul:raluai\ity $24 50 medium to mgh' $23 50

10” The model B101710LR is a 10" loudspeaker with a 2% (oice’

sealed cablnet of

The ' Freeman FM . Stereo tuner features’ 2 1C'S,.1 "FET, 2.
transistors and ‘4 diodes.. Stereo reception: is -automatic and
indicated by light emitting diode visible on ‘the front panel. The '
FT-3A . measures 166mm  {w) x 140mm (D}’ x 80mm (H)
Specifications are as follows: .

Frequency range 88-108MHz; Sef'ISItlvlty 5uv Output over 150
mV Stereo separation 30 dB, "The FT 3A FM TUNER. .

$34.50|

12" The rmodél 8122/10LR Isa 12" bass speaker featuring arubber | .

- $39.50

aiso “sultable for seajed cabinets ‘but because of its more powerfulk

is 'a 15" bass driver With a~

The performance In 5 cu.ft. is partlcularliy,
his

$59 '

from

. ~~FANE PUBLIC ADDRESS &
= MUSICAL INSTRUMENT UNITS

12" CRESCENDO 12A —'Super High Efficiency, Wide Frequericy
Response and 100 Watt r.m.s.. power handling. This beautifully
finished loudspeaker is ﬁartucularly Suitable for lead guitar, organ
-and public address wor COIL_ DIAMETER: 2", . FLU

DENSITY: 20 000 Guass, IMPEDANCE 8 ohms. $79 00

15" CRESCENDO 15/100 BASS Speclally desngned for hugh power

100 watts -r.m.s. and has a resonant frequency of 40Hz. VOICE
COIL  DIAMETER: . 3",. FLUX DENSIT
15,000 - Guass, lMPEDANCE 8 ohms.

market and features super high efficiency of 109 dB
handlmg of Watts r.m.,s. above 600 Hz. VOICE . COIL
DIAMETER: 2" FLUX DENSITY 20,000 Guass,

IMPEDANCE 8 ohms B $149 00

12" POP 50. A general purpose 50 watt Y.m Io udspeaker of high :
efficiency, but economically priced. VOICE OlL DIAMETER:.2",
FLUX DENSITY:.13,000 Guass,
IMPEDANCE: 8 ohms..

18 POP 100 - An outstandlng 18" bass {oudspeaker ‘for musical
lnstruments the . POP 100 handles 100 watts r.m.s. at. high
efficiency. . ‘Resonant - .freque ) Hz,. VOICE COIL
DIAMETER: 3", FLUX DENSITY 14 000 Guass, :

IMPEDANCE 8 ohms. i

HI-FIi STEREO PTY LTD
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high efficiency -bass performance. This magnificent unit is rated at .

' $99.00

920 HORN UNIT, This umt has just been released on the Australian '
and power -

- mcludmg free parts and labour.’ i

' OUTSTANDING VALUE 549.50

_NEW CHALLENGE

TURNTABLE =~
»SEMIAUTOMATIC
BELT-DRIVE

$1290 W

Cast non ferrous 12" platter belt-drlven by a 4 pole
syncronous motor,:
“wow & flutter; less than 0. 1% WR MS
rumble - 50 dB weighted.”." " B
~~S-shaped tone arm ‘with removable lightweight headshell
fitted with ‘magnetic cartridge and diamond stylus, 0. 7ml|
~conical. {Standard %’ mounting),

:“Anti-skate -mechanism and lateral balance welght are
_incorporated in the tone arm. .

Tone Arm return is automatic at the end of the record
and 'may be operated at any stage of the record by usmg
the reject lever located at the front right hand corner of -
the CSP-1. This return mechanism is simple and effective
to ensure years of trouble-free service, . . ; e

An independent  oil-damped - - cueing ,Ievt'er s also '
incorporated into the CSP-1.and allows selection ‘of the
required record tracks without -having to .activate the - ,
auto-return mechamsm Very handy for safely “’sklppmg" '

“unwanted tracks. "

-~ Joinless * polyurethane” drwe belt en5ures long term
reliability and consistent performance. .

- Simulated -Walnut finish ‘plinth ‘and moulded perspex
~cover feature tension spring hinges to prevent free fall of
‘the cover onto the plinth. -

12 months guarantee covering faulty workmanshlp and

$39.50 "
¥ $79.00

SPEAKER GRILLE CLOTH

An attractive selection of speaker
grille cloths are available ex stock
at  very  reasonable .prices. -Free
sample . pieces are ‘available on
request ‘and -will be forwarded per
post anywhere . -ih . Australia

together with our price/list. .

9 PIRIE ST.
ADELAIDE
STH. AUST. 5000

pHONE: 223 3599

77
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S Thls popular repeat:
: alarm . is ihe jdeal gift for the

. neon lighti ng .

e Big Hluminated | - 7412 MXB
display classicl 7412 MXC $2.80

desi ith the .
e oWl 7a12mxp  $3.70

A "heavy sleaper. - But at this price f
Rk vbeveyb dy. . .

BVAMELLED

& Wmme (/az ’
120 B&S

22888

Co2aBaS
268&S
28B&S ..

CU308&S L

. 32B&S

S 34B&S

, 36'B&S

| BICALEX wme

Copals - largest -

3 « ., selling compact
<" alarm". model. . Exclusive Copal
fl pcard- numeral displa ay, built-

T T BOARDS

A2 MKA

$3.40

75 A01.. [ $2.70
75EME . . $2.70
1 75wW3 $2.20

T IS5 FME T $2.70
75CD7 i $2.70
| 75FES . 182,20

~ ETI400 . - -$2.20
ETI430 $220
ETI440 " © '$4.70

SUETH 528

o ETI629A
ETI 6298 - .
ETi 632
"ETI'533AB
ETi702
ETI 704 -

TOWIL S fit st
; Stereos :$2.50

. u YOUR ELECTRQN!C WORL_DV

-1 75sDa . $270"

75719 . ... $2.20°
1 -ETi 16~ $2.70 ¢
2 1 ETIT17AB7$3.00 - §t
ETI312 .+ $3.20°
ETI 314 ... $2.20:

T $2.207,
164,70

%270
P$290 -

EDGE EIECTRIH

31 BURWOOD ROAD,

(TEL: 7472031 o e

—} AD12100W8 12
Niow 32l
/. AD 8066 ws

¢ﬂf0 \

5/544/5,6_ 1\

12 Woofe
8 hm 4OOHZ to

¢

300 1o 4;5.6 [ I

— o A
[ pl c : i
Mlléee edggeeWoofﬁsd <
a ‘ 1

Tweeters-Speaker Fl ]
Dy Speaker, Flex. D300/ 750 1
JO Gl Syee Lo m 20 |
e i ctio B k '2 5 B

$3.50 -
$2.40

$2.70

\ BTV
EQ\HEX =)

‘ umBﬁ' =
- 751Lfﬂﬂ |

Surfa Mo nting  ‘Co-AX - .:
Outlet table - up to. -850

Australia’s bggest Tl
selling ;auto
W Eléctronic
made b

apan’s .
piggest company l
Petrot - and . perfo
mance ‘improve

We guarantee, U Ua |
List Price $48.98

(]

y Q uality 50z 10 watt’ Flush mount !
ypes pair $14.00.
‘Co vertible Type 3028 watt for

To suit ¢ caror orr.|e stereos to fade ' sound : .
from speaker(s) to speaker(s ) - L mod nt’ng it $12 oe
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' 'BURWOOD, N.SW.2134 -

Sta dadPlugandSoktfo " C o-ax e
r TV,

Hz |VORV pLASTIC |

flush ~-mount  or Rea deckj
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500 baﬂ'erles in one.

When an ‘Eveready Nlcke1 Cadmium battery rauns down

i yeu d‘on tthrow it away, you Charge it up. And you can do thatup:

to 500 times per battery.

‘ They’re completely seyaled sothey won’t leak throughout
: the incredibly long life of the battery. :

‘Eveready’ makes a range of “Nicad” batterles inall -

. shapes and sizes.

If you have a power problem chances are an

' ‘Eveready’ “Nicad" battery could be the answer. ' o

Post the coupon to Union Carbide Aust.Ltd. PO Box,@
7

5322, Sydney, N.S.W. 2001, and we'll send youa

brochure that will answer all your questions.

Bmemss Products of |

-

ELECTRONICS TODAY INTERNATIONAL — OCTOBER ]1,975 :




PRODUCT

Harman Kardon s Iatest tumtable produces
unexpected beneflts ‘

kocommended retail pnoe $680 ‘ : j BT e Agent Hér‘m'a“n‘Aestreliaw
wdmg cartrldge) o ... ... . 211 Harbord Rd.,
o . e el - Brookvale, NSW

Pl Tel 939-2922




- plane of “the . record.

OF -ALL the imedia available in .the ..
domestic high fidelity field, the record .
~player, and the best recorded material -
.available for it, still stands head and -
~shoulders over. other types of ‘input. .. .
-:coupled  with" the
cohvenience, cost and availability of -

When  cthis - is

- material for the record player, it is'not
hard - .to:-understand  why _ tape
-recorders, -cassette recorders :and radio

S inputs have been unable to Usurp it. .

Nevertheless, record -players are still
far from perfect although there is a

.~ slow but .definite .improvement and " -
. *perfectron in the state of the art.
" Cartridges have been getting steadily - .
..~ -better year by yeai but tone armshave "
: ‘tended to ‘lag behind in quality and
performance. The reasons for this is

“quite simple, for whilst the" cutting
lathe . which . initially produces the

record cuts in a straight line from the
“outer edge to the inner, the majority =

.of tone arms ‘have'been of the pivoted
type thus introducing a tracking error

"“which is a function of the angular
.. position of the cartrrdge and the tone -
Carm.. Hon

STRAIGHT LINE TRACKING

“ldeally, the pick-up arm shou|d track

the record on a radial line' and the
- stylus -should -be connected to the
_‘cartridge by a bar at a 15° angle to the.
If this were
achieved, the playback .system would

. duplicate "the  characteristics of the

‘original “recording ‘system.’ Even the

and over the past 60 years, a number
~.of ingenious linear or parallel tracking
“arrangements have been produced.

‘While some of them havebeen simply .

-“ingenious and moderately effective,
there _has always been at least one

limitation in _the - system offered in~

“terms of either bearmg friction " and,

even in some cases, a turntable inferior
- At the left-hand front corner there are
knobs - for - fine “speed
* ‘adjustment -(speed is monitored by a -

to the tone arm system itself.

““We have prevrously shown’ that errors
in tracking - angle) introduce

second-harmonic drstortron as grven by )

the equatron -

- .wvelocity ‘of the
-y groove modulation
THD (2nd)
; ~velocity-and ¢is
the tracking error
=in degrees

.Thls is modified by the antl-skatmg

- charactenstlcs of a conventronaI tone

-arm.:

Whrlst the best conventional tone

- arms: do provide’ a .measure .of

“ingenious

- two - control

S e

Ko —\7‘ v'is the groove ~ »-
: momentarrIy touching

“zcontacts. When ‘this is done, d light
--behind edch ‘contact pair indicates the .+

- “rfnode that has been sélected —
:stop, green for 33 1/3 rpm and que
}flfor 45 rpm. B

ZinyRN'I'ABLE el
"+ Wow and Flutter

Speed Varlatlon

) TurntabIeWerght

fCARTRIDGE
(Shure V15 Mklll)
. Tracking force .

ADIMENSIONS k
{incl, dust cover)
~Height

“Width
Depth

‘” WEIGHT

e - improvement in this fegion, none of -
shape of the stylus with the elliptical
point is a (reasonable} compromise in -
- terms of its copying the original wedge :
"~ == shaped stylus used m the cuttmg .
< .lathe. - - .

The anOmaly has |ong been reahsed .

‘-them (that we have seen) approach the -

perfection which a true straightline

“tracking - system theoretrcally has-to=-

offer..

. The Rabco ST7 turntable is an
-and - elegantly  simple
.straight-line-tracking unit. In

- appearance it is simple but impressive:
~satin
" -substantial rubber isolators at the four

brushed aluminium . plinth;

‘corners; ~neat strarghtlme trackmg

: 'system at the rear. ;. - e
-~ “At the front rrght ‘hand corner is a -
. Ftouch barcontrol systém for selecting

33 1/3 rpmor 45 rpmspeeds and stop.

strobe light visible through a window

~between the two knobs). The cueing -
«. ilever is focated in the normal posmon
* oni the right-hand of the'unit.”

"°A touch -bar :switchis used for-'

selectmg the various operatmg rmodes.
“Each: -mode’  is : selec'ted by :

~pair_ of

red for

*The -cueing |ever operates wrth”

“virtually zero pressure; however, inthe -
umt tested at least, its. operatron was

ELECTRONICS TODAYINTERNATIONAL OCTOBER1975

MEASURED PERFORMANCE OF RABCO ST-7
. STRAIGHT LINE TRACKING SYSTEM
SERIAL ND 1750011 :

“Hum & Rurrble Equallzed but
unweighted re 1 kHz at 5 cm/sec

Frequency response

“Channel separatlon at1kHz S
Improvement in channel separation
2" Channel difference'at 1 kHz -
~Outputre 1 kHz at 50 mm/sec”
- : Channel separation difference
between rlght & Ieft channel

[THE

025% rms
= —47dB
="+8.1%
< —-2‘3%

;—;;"1,’.1 kg L

1 gram
20 10 20 kHz
28 dB
.3dB

1'dB .
- 1.75mV

ion

0y
__2dB: ,

non u -

it

lessthan 2B

457 mm ;
;419 mm

| LE 1 S 1}

100 fast and ‘harsh — furthermore it
~‘was ‘difficult to cué ‘reliably onto a

specific record groove as ‘the -arm did
not-always drop completely vertically.
Having become used to better viscous
damping systems, we- feel that some.

- slight “redesign is warranted in_this
-.area. , , s

MECHANICAL SERVO

The mechanical servo system used to”

‘ensure straight-line - tracking could be
~classified “‘under that common-heading " -

of "Why didn't somebody ‘think of

“this :sooner;” for ‘it is’ both neat and
- yet elegantly simple.

Basically jtisa mechamcal feedback

;‘bsystem : k
. A'smooth cyhndrrcal shaft is located

at the rear of the turntable. This‘is belt

‘driven . from the turntable ‘motor. A
“tracking wheel, directly connected to
“the tone arm grmbals
“shaft.

rests "on this =

The bICI(‘Up stylus will of course*'
always “atternpt to follow:the record

“groove ‘in” a straight line. As the tone
‘arm’ attempts to pivot-at the correct

angle to track the pitch'variations, the

~angle .of the tracking wheel ‘changes
_relative to “the -tracking -shaft. This
“change " in“ direction -of the tracking
~Wwheel varies the lateral .motion-of the
carriage - relative to" the -pitch of the .~
~record groove.

Being a mechanical °
‘ 8
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“Dudl FET for Drift- |
_Free Accuracy!
1% Precision
~Resistors!
Burnovt Protected!
5" Mirrared Scole!
Battery Check
Switch! .-

- The accuracy and high mput impedance of a VTVM now in & portablé FET VOM::
Ultra-sensitive 40uA meter has "Double Overload Protection  to guard aganst burnout. -
“Mirrored scales eliminate efror-causing paratlax for exact readings on ALL ranges. Also
-4 features a polarity reverse switch, zero .adjust, single-knob range selector,.DC Volts:
i+ 0-3-30:100-300-1000 at 10M ohms/volt. AC: Volts: -0-3-30-100-300-1000 -at" 10K
ohms/volt.'DC Current: 0100 uA, 3-30-300 mA. Resistance, Rx1, Rx10, Rx1000,. .
=::Rx10K, Bx1M (10 center scale). Décibels: <20 to +62 |n5ran%es Accuracy +*3%0DC;
4% DC: 7 x 5% x 3%". With leads, batteries, instructions. 2 . ;

1000 Ohms/Volt AC-DC Pocket Tester — 8 Ranges, tandy for - 30,000 “OhmisVolt — 27 Ranges A super “sersitive VOM ‘for 20,000 Ohms/Volt == 25 ‘Ranges. ‘A tensitive, #ill-range VOM

hotne and workshop. Features an easy-to-tead 2" meter, a 2-color §  high 4" meter, four banana with single-knob range Selector, -big 4" meter with mirrored and

seale that's mirrored to prevent paratiax, a thumb-set zero adjust- - § jacks .inciuding output jack, polanty reverse switch, thumibwheel 3 color-coded scales. Has 6-pin jack connechens mcludmg an output -

ment. .and pin jacks for all ranges. ‘AC and DC Ranges: 0-15-150- zem _adjust, combined carry -handie/stand. Ranges‘ DC Volts, jack. Ranges: . DC Volts, 006 -15-60-300-600-1 it 20,000
000. OC Current: 0-150 mA. Resistance Rx1000 (100 000 ohms :0-0.3-1-3-10-30-100-300-1000 _at . 30,000 chfhs/volt; ~AC "Volts. ] ohms/voit: AC Volts 0-35-60-150-600- 1200 at 10000 ohms/voll.

full scate). Accuracy is +39% on DC ranges and +4% on AC. Uses O 10-30-100-300-1000 ' at 10,000 ohms/volt; .DC Current, 0-100 DC Current, 0-60 sA, 3-3 300 mA; Remstance Rxl Rxlo Rxloc .

19 “precision resistors throughout. Ultra-compact black hakeme #A, 3-30-300° mA, . 10 amps; - Resistance, Rxl RxlO Rx1000, :§ Rx1000 (24 cen!er scale) Decibels, - —20

case is only 34x2¢x114" deep Complete wﬂh leads . battery, Rx10,000 (10 center scale); Detibels, — 10 t i 5 ranges. Accuracy is +3% DC and +49% AC. Size, 51/2,(31/2,(11/2 wgh

instructions. 22-027 | Accuru:y. 439, AC, *+49, DC Size, 61/4x4l/2x!3/4" Wllh leads, Iuds baﬂery, instructions. - 22202

. B h 5 . : Lo battery; mstruchons 22-

,000 Ohms /Voit — 18 mnm A Tow: pnced VOM with “ex- 100,000 Ohris/Voit = 27 R-ngas Double |ewe|ed D’Amonval y ooo Ohms/Von 43 Rmzes Current and voltage "Range p
pensive” features. gie-knob range selector with separate “off” ] 5" ‘meter, ‘mirrored scale, reverse polarity switch, overload Doubler" — .great for low -voltage work! 414" mirsored “scale,
posmon ‘3" meter with easy-to-read color-coded scales, four pin tectéd meter. Carry handle/tilt stand. DC Volts: 0-0.5-2.5-10- 50 single- -kniob finction ‘switch with ‘O, overload ‘protected meter.

;" jack conhections mcludmg an output jack. Ranges: DC Volts, 1000 at 100k :ohms/volt. AC Volts: 0-5-10-50-250-1000 at' 10k DC Volts: 0-250 mV, 2.5 10 50.250-1000 at 50 k ohms/voit. 0-125
+ 0-5-25-125-500-1000 at 20,000 ohms/vok AC Volts 0-10-50-250- ohms/volt.-DC Current: 0-10 gA, 500 #A,:5-50-500 mA, 10 A. Re- mV, 1.25.5.25-125. 500 at 25k ohms/volt. AC Volts, 0-10-50-250-. .
. :-1000 at 10,000 nhms/volts DC Curre 0-50 ;A, 50 mA; Re - slstance Rx1, RxlO Rx1000, .Rx10,000, Rx100,000 (2 center 1000 at 10k ohms/volt, 0-5-25-125-5600 at 5000 ohms/volt. DC
" sistance, Rx1, Rx10, Rx1000 (24 cenler scale), Is, =20 to ie). dB: 20 & +62 in 5 ranges. Accuracy: +3% DC, +49, Cuvrent 0-50 zA, 550-500 mA, 10 A at SOk ohms/volt. 0-25 ph,
1462 in four ranges, Accuracy is +3% on DC ranges and +4% AC 8%!5%.!3‘/. Wlth leads, banenes, lhstruchons e 2.5.25.250 ‘mA, 5 A st 25k ohms/volt, Resistance: Rxl, Rxl X
.on AC ranges. ‘Large thumbwhee) for easy zero-adjust. Size, 5¥ax - : g T Rx100,- Rx1000, Rx10,000 (10 center scale). dB: 2 in L. i
al/,xlv.‘ . With laads, battery instructions. 2220 FE R S . : S e : 4 8 ranges. Accuracy: +39% DC, 4% AC, 6“;.,)(4"/,121/.' WIth
s . s A A .. =4 leads, batteries, instructions. 22-204 3
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'RABCO ST-7
't‘ " i ';- b B L mu‘lgg,‘,f;..{; ;
straight line trac
feedback e ‘correction W
-.continuous and ‘automatic ‘(prqvideq

“the system is in good repair). .
- Compared -to the - other: systems

PR

_ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1875 = ir .« e L e

available,: which - use ::bptical - or

. electrical servos, we ‘believe ithat the
"Rabco - techriique’has~ :distinct

advantages. - it is simpler, has greater

- ~overall reliability -and -minimises the -
- ‘dead zone' (hysterisis) from which all
“electrical servo systems suffer; ™ 0

CTONEARM

.~ The tone arm’is elegantly simple yet
‘ extremely . practical.. 1t is ‘very short
cand  light, 71t provides "a’ range of
- tracking weight adjustments between
. zero ‘and three grams and ‘ overall
‘comes - closer
Cregquirements “of  perfection  than -
‘almost any other arm that we -have
S seen. o . ERTRC BREE

to - the . theoretical

‘Because it jdoes not require an

" anti-skatirig adjustment, it requires less
“adjustment - than - a

- pivoted arm and has a smaller number
-of . pivot - points--than found -inthe’

" conventional arm. The pivots are

- -so-called . Rolamite bearings: — . a
“radically new form of bearing claimed =
10 be frictionless. Certainly we found
“wvertical : friction to be’ too low ‘to .

conventional

measure. -

“To facilitate correct positioning of
- the ‘pick-up’ cartridge a special location

tone arm.:_ ..

".One drawback of the system is that it

is necessary manually to position the
one arm  carriage system above the
record lead-in groove before lowering
the tone arm. Likewise, at the end of

the record, where although the ‘tone
.arm_is .automatically _raised, .it _is

‘necessary to slide -back the carriage

‘roller before removing the record. But
1 -i8 aismall price to pay for the other

advantages that the system offers.

~“We have not included our normal

‘measurements -~ of horizontal _and

| ‘vertical friction in our data table. -
Vettical friction — if any existed —
©was too low to measure.. A figure of
~-{less ‘than} 40 milligrams was obtained
. for horizontal friction but this figureis
" more -correctly - a - measure of -the
©self-alighing” torque  of ~the - tracking

‘wheel — it is not necessarily related to

- friction "= and is included here’ for
o interestonly. oo :

IMPROVED CHANNEL
SEPARATION =

. Perhaps the most interesting and
" _certainly . .unexpected result of our

objective tests was that . the
straight-line tracking ‘arm ‘considerably
~improves -~channel - separation =~

particularly at high frequencies. ‘As our

level : recording shows, “the
.improvement is” about 3 dB with our

gauige is provided which clips onto the

- this form of distortion. .-

_system,

V15 MK 111, However, other cartridges -

showéd almost dramaticimprovements :
~= an .Empire 4000D 11 for instarice"

‘showed .no ‘less  than 8 dB

improvement compared with the'same

cartridge fitted to a conventional top -
quality arm? " ot
- As. we said earlier in this review a -
conventional tone-arm must-introduce

“second . harmonic .~ distortion -as it

-sWweeps in a arc across a record. 1
Manufacturers ~of “straightline

“tracking * turntables .emphasise this

point. -Their products are so designed -
_to -eliminate "or - substantially -reduce

_The big question of course is whether <
or _not .second ‘harmonic_ distortion

really matters.. It is generally a fairly -

unobjectioniable low level phenomena
and uriless the turntable mechanisii is

_otherwise "impeccable the :distortion
- will  be . masked by -other - audible

imperfections _in the rest of the

~ Our experience with the Rabco ST-7

“~is -that - there is - a “measurable and

-audible reduction :in second harmonic " -
distortion at tracking velocities of 100
“mmifsec and over. Below this tracking
velocity, distortion is-still - of  course
“reduced, -but the: inherently poorer
“signal/noise’ ratio - tends-to-mask the
IMPrOVeMTent. i v o oo Lies D
:Tracking~performiance of the ST-7 is

_marginally better {with the Shure V15

| HOW THE STRAIGHT-LINE TRACKING ARM WORKS

Drive Motor

- Tracking S

haft Pulley <

N
s N

;Angle

%

Tracking - -, @

\éri'hcl‘(‘lng Fic;iler p

©-o7 Tone Armand
-, Tracking Roller
” Rotation Axis - -

" Cafriage Motion .

83




] Mk
4 conventlonal
“velocities of 300 mm/sec and beyond.

‘Rdbeo .. arm . "did . not
v osignificant

“residual

/. ~generated by the turntable bearings..In

" ‘the unit tested these bearing generated

S vibration$ in

 manufacturer’s specifications. )
o Tin “all -o'ther ‘res pects ‘the drive system

- Wvas adequate:” Turntable “speed - was

”,epartrcularly ‘constant, varying a mere

S 0.2% from start to flmsh ofa 12 mch E

P :

II|) “than Jturntables with

arms. “at tracking

However other. cartridges-fitted to the
show ~any

In keeping - with other

which ~of " colirse

the - manufacturer points
rumblé in ‘the

out, “'?ah‘y
system “is

excess’ of

. Our evaluatlon showed that the_f
~~Rab¢e “ST-7 offers “very - good

performance’ when ‘used ‘with g really
good cartridge (the choice f which i§

. sensibly sleft “to- the purchaser). Its .

simplicity ‘of operation:combined with
attractive styling should ensure -its

commercial success. B
©On the debit side the leve| of rumble

> vas ‘higher :than “desirable and - the
" eueing ,
‘especially when one is trying to locate 5 Y S

Aever

operation ~ s dumsy

e |mprovement ‘except in
- terms of slightly reduced distortion in
nthe region of 50 to 200 mm/sec.-

_ HALLEFFECTMOTOR
leading
~ manufacturers, Rabco have made use
+-of a Hall-effect controlled dc motor.
*“The motor used :is quite" small but-
- develops considerable torque. = -
The drive from the motor to the
turntable . platter- is via d .carefully
‘ground belt
* effectively Jprevents ‘mator vibrations
_being’ transimitted to the platter. As

Cieo’ au»

el hﬂeasuvmgOM (0 B e T 1 IJH

 JONE _ARM . P R g 1 I
as FESOUMNCE oy |l 40
....OF _RABCQ . B

' ‘01 26375
6 Sag: i

the

P 1124

75

a partrcular track on the record These '

points really should be imptoved.
Qverall.though, the Rabco ST-7
offers exceptrenal performance the

‘audible and . measurable ‘distortion s

low ‘and trackablhty wheh ‘used with a
good ' carttidge is enhanced. The

reduction in’ number of user controls

either the novice or the faddist.” -
‘We do not beligve the Rabco ST- 7 is
perfect, as ‘evidericed by ‘the rumble
“figures, ‘but -as -a state of the “art
imprdvement we consider nevertheless

“that it is -one of the finest turntab|es
: current|y avallable : = B

& makes thls system most surtable for
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% Based on the technically advanced Rank Arena colour -
~ receiver. Do you want to record TV programrmes off-air?

, »ftThese momtors W|II also enable you to record wn:h a-
g coiour or black and whlte video camera. :
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e | other motor designs.

The Dual 701 automatic smgle play
turntahle W|th electromc d|rect drlve system

¢ The DuaI 701 isin every respect the :
- finest turntable ever made. Its . -
© ] .. full measure of superiority ... oo
J can be appreciated best by
1 the most serious of discerning
listeners who i imposethe .. .. .
_ highest possible standards on . -
their high fidelity equipment... o
“The specifications for wow,: qutter
“‘and rumble are a‘triumph for
*jts totally new kind of motor
deslgned by Dual expressly L
~.for the 7011t is an all-electronic,
low-speed, brushless, DC motor :; . '
with Hall-effect feedback control,-
and energized by a regulated =
o power supply. Its‘gapless rotatlng
1 - magnetic fi field eliminates the ==
magnetic surges typical of all

“There aré no hysteresns or ,
‘ eddy-current losses, and'the
‘rotational drive is umform and
-vibration-free. i N : : : ;
_ Further ewdence of the 701 S advanced technology can be seen in the tonearm counterbalance where
~‘two mechanical, anti-resonance filters absorb the resonant energy that would othenmse transfer
spur:ous signalsto the stylus.” : i

The 701’s many technical’ features\set new standards for h|gh fldellty record playback eqmpment and
form the nucleus of the hlghest quality component systems ;

Dual CS 601-Dual's flrst medlum pnced belt drlven turntable

“+With'the CS 601, Dual introduces its'second fully auto -
.matic smgle-play turntable. The CS 6071 drive'system "
' consists of an 8-pole synchronous motor, developed
. especially for this new model, and a precision belt
running directly from the drive shaft to a flywheel © -~
- beneath the 305 mm dynamically-balanced platter.

| 'For the

For the | " FRED A. FALK (sales) PTY LTD
in sound - 28 KING STREET o
. Dual | ROCKDALE NSW 2216 Phone 5971111
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* Designed by the ETI Team :the International 440 R : B

" remarkable combmatron of hugh performance easy con

" struction and low cost.’ S
/We offer our own exclusnve step-by step asSembty ‘manual;’

CUPACK T Frbregla PC Board with - . the choice of buying individual packs or the full kit and
... Screened Component Overlay = 500 @ really good looking Walnut:Veneered Cabinet that
PACK 2 Set of all Resistors, Capacitors ,.$ 8.00 - guarantees you a professional flmshed product anyone
“PACK 3 Set of all Serni-conductors (mcludmg ¢ would be proud to own. = -
Coo D gl Transistors, 1Cs, Led, Zeners oo With-our full Technical support ‘and Warrantv Servrce
- Diodes) - 3 e k(see below) you 1ust can t fall to burld thrs kut‘ '

5 PACK 4 -Setofall Potehtrometers Mams
- Lt Switch, Relay, Rotary Sw:tch
“ PACK 57" Transformey »/

L _ PACK 6  Metal Work~Cha§sns Pot Bracket to h
l e v Heat Sink % $16.00
7 PACK 7"? Miscellaneous Parts Klt - Knobs i

- ~Sockets, Spacers, Wire, 240 Plug

- and 3 core Flex Bolts, Washers etc . $ 5.5“0 Y Delivered Free Anywhere i in 'Austraha
: PACK 9‘ ©Top Quality Walnut Veneered ~ oo $115 Assembled and Tested. - e
: Cabinet. = - $1000 -Based on one of the most popular cot’
PACK 10 Detailed Step-by- step Assembly ST M R z ‘projects in the 'world, this proven design
~Manual : . $ 3.00 ‘has been -updated ‘and re-engineered to |

A e ensure that the kit can be readily ass-
; of indwndual Purchased Packs o $95 00 sco RPID embled by ‘anyofie from ‘a’ novice to an |
% T o -expert design engineer.: The kit tomes |

» cn‘l comiplete in every detail includingall com- |

i ‘ponents and hardware; screened, etched |
and drilled PC Board, machired and fin-:

G ENE R AT 0 R ished metal work, pre-wound and tested
_ .. “transformer and a unique, easy to follow |

i \aF Bi ow given == .assembly manual that converts the ass-|
t:2|:|ggr§$?<¥1?$;::r;§ n‘t’iecm give e . embly task 1o sheer pleasure. '
 Pre drilled/screened front panel. = £ you have any problems before, during
~ Fibreglass PC Board with screened Or after assembly - just call on our ex- .
‘Component Overlay. . B ~ VCIUSIVG Technicat support and Warranty ;’
;= Pre-wound coils, IR . ' Service. -

# — Sockets for all IC's. - - e : - = ) $28 50
~Complete to last detarl mcludmg solder ‘ :

and hook up wire. Full warranty support (Assembled and tested $36 00’

. .apphes (Doesn t mclude battery )

: R T R (S TELE S SRS T APPLIED
T R T L S R IR | B '109111Hunter8treet \
FULL TECHNICAL SUPPORT E".‘;’%}:ﬁ?& HORNSBY.NSW.2077 R -
- AND WARRANTY SERVICE i : E
Al -Applied Technology HOBBY. KITS are covered by", 5
“our 7exclusive 90 days “warranty ~against faulty -
: ecomponen’cs and packagmg (full details with each
Kit).
- Yet another excluswe is the full technlcal support’
* service. If you are unable to make your HOBBY KIT -
operatlohal help is just a“phone call or alettér away.
~Af you “d6 have -to ‘returhi any KIT for factory
attentron rt wrll ‘be reparred fora nominal servrce fee.

i T Open Saturday morning :
Please supply ....... i ‘h,;,;,, e SRR TR ERY srad are

_Entlosed is my Cheque/Postal NoteiMoney Order for $ .....
“made out to APPLIED TECHNOLOGY PTY LTD AR R

(PLEASE PRINT CLEARLY)

l De‘wemd FREE a"VWthe'm Austraha G

" Al kits are-on display at-our- Factory Showroom. B v
- - Personhal callers welcome ~ weekdays by appointment,. §
ror - anytrme Saturday” Mornings.: Phone- 476 4758. ..

ose L e ELECTRONICSTODAYINTERNATIONAL OCTOBER1975‘




@ FAST SERVICE — ALL ITEMS DESPATCHED AT TOP SPEED

@® ALL NEW ITEMS — UNUSED AND CARRY MANUFACTURER’S GUARANTEE
@ SATISFACTION OR MONEY BACK (IF GOODS RETURNED WITHIN 7 DAYS)
© PRICES INCLUDE SALES TAX, CUSTOMS DUTY, POSTAGE & PACKING

@ 10% DISCOUNT ON ORDERS OVER $25.00
@®DATA SHEETS AVAILABLE — 20c EXTRA

@ FIRST QUALITY BRANDED COMPONENTS FROM THE WORLD’S LEADING SEMICONDUCTOR

‘ HOUSES
' rSPECIALS OF THE MONTH | B
" 741 0P AMP (MINI DIP) 5 for $3.00 ' 'SEMI-CONDUCTOR PROJECT PACK' ! '
| 555 TIMER (MINI DIP) 3for$2.50 © * ETI 533/READOUT/DVM/FREQUENCYMETER
1N914 DIODES ' 20 for $1.50  COMPLETE PACK OF SEMI.CONDUCTORS AND -
© 1N4004 DIODES . . 10for$1.00  PCB FOR EACH OF THE ETI 533/117/118
IC SOCKETS — 8, 14 or 16 PIN Any 5for $2.00  SERIES. = . -
DIGITAL EXPERIMENTER PACK TTL =~ $5.00 1 _ K533, for ReadoutModuie ..... et §21.00
‘| CMOS EXPERIMENTERS PACK . $7.50 1 2 K117, for DVM oo, -$ 850
k MEMORY K|T(2102 BAM) $8.95 . 1 - K1 18 for Frequency’ Meter .............. $11.25 )

LM301A op Amp e leP 70
{ LM309K 5V regulator. ...~ TO3 2.50
‘LM340{7800 Eguivalent) : . _
(SpeCIfy voltage required 6, 6, 8, 12 15 18 24) ‘ ]
, ©'To220 - 225
) ,LM380 2W Audlo Amp DIP -1.75
| LM382 Low Noise Dual pre : e
4 . amp DIP .. 200
] NE540L Power Drlve Amphﬁer T018 .. 295
| :NE555 Timer =~ mDIP S .95
NES56 Dual 555 Timer DI ©...1.80
NES65 Phase Locked Loop ' DIP 250
NES566 Function Generator™ ~ mDIP .~ - 2756 ]
. NE567 Tone Decoder UmDIP 3.60
1 LM723C Voltage Regulator SODIP L 1.00 -
: “LM741C Op'Amp S mMDIP T e
‘ L|_M3900 Quad Amphfner oo 1 10
{OPTO so
"} 5023 or equivalént red LED .- .30
:NSN71 (DL707 equivalent) - . PR
1 “C Anode 7 segment LED display 240
4 ‘NSN74 (DL704 equivalent) 2.40
NSN61 {DL747 equivalent) , S
‘C Anode 7 segment LED dlsplay

LINEAR )

e QCTZOO Photo transistor opto COupler el

1N4148 (1N914) Signal Diodes

: 10for;;.80 ;

DIGITAL

4000 Serles CMOS

: i $ C Rtk
0.35
0.35
2.90

a5l

2N3055 NPN Power Transnstors -T03 (Metal) “1:20

C122D 8A'SCR ' 2 .25

IC Sockets8 pin mDIP

L 14 pin DIP - '55
16 pin DIP 55

|

X THE
.,mvELECTRONlC
“MAILBOX *

_P.0.BOX 355,

v *MAIL ORDER DIVISION OF APPLIED TECHNOLOGY PiL PHONE 476 3759

W
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Z'=A+VB‘+"'C

“Fig. f1;f The"imple’i‘nentation of AND and OR gates using diode logic. =~

NOW _that ‘we have a basic:

“understanding * of ~switching rcircuits -
and - thealgebra - used  to

mathematically . describe - logical o
operations we can look at the modern -
> methods used in solid-state circuitry to

produice the various logic functlons in .

‘rntegrated circuit packages

g LOGIC FAMILlES T T P
,DIODE LOGIC-DL: .~ 0 o

L In part 21 it was explalned how a
single diode ‘could be used as-a switch
by alteririg the bias or the input signal
“level. Jf more than one diode feeds the

+5V

OUTPUT
p—-O

INPUTS ©
A O

"Fig. 2. Typical RTL circuit of 2 NOR gate:

- any logical *1’ input will grvea/ogrca/ O e il
: . : fow power gate

o output

" bias node the cireuit becomes a gate.
: Three mput AND -and ‘OR -gates are
- shown in ‘Fig. 1." The circlits are the

. same; the different class of gate ar|s|ng

.because of different bias conditions in
. “each case, Fig. 13 of the previous part =
sshowed the use of diode logic.
" ‘Diode logic" is the simplest form of
 ..solid-state ‘logic, it’is not available in
. integrated form :but is "often used in

discrete - designs. . to” ‘obtain . logic
funetions “at “high,  or -unusual
{compared - - to 'standard 4C
voltage levels

RESISTOR TRANSISTOR
¢ LOGIC - RTL: -~

Logic’ gatlng ‘operations can also be«

o ‘obtained ‘using transistors - acting s
‘i -switches in various ways. Fig. 2. shows

a typlcal RTL NOR .gate for which

“-Z = A+ B+ C, Base current appearing
“i-at A, B or'C will ‘cause the respective ‘NPUT
o 'transrstor to switch to ‘thé ON state -

o takung the output to ground which is a :

ZLA+B+C L

TR . This family was the first to be used
“ih “the now “more” usual integrated-
" cireuit ‘form - based ' on - the planar

" “manufacturing : R
... which a mask is:used to selectively =/ 0 fo L

- diffuse impurities into a‘pure substrate

in‘order to produce and separate active
~‘device junctions). .|

‘0’ in a positive logic syster,

tecthue {one

_RTL is based on a supply of 3.6 V.

o Propogatron delay is 12 nS for a .

medium - power .gate and 40 nS for a
It is a. reasonably

‘ ELECTRONICS TODAY!NTERNATIONAL ~OCTOBER 1975 -

« lower noise ,
~families. The advantages of DTL are ~

flogic) -

§n

economic famrly to ‘use - but needs
‘more:space - than - the _alternatives
~developed since. This form of logic

was very much in Vogue in the early

1960s but, although still manufactured
by -some companies for replacement
purposes, is an obsolete type not used
in new design.

- DIODE TRANSISTOR I.OGIC
~DTL::

This was the next famlly developed
-The devices of the family use resistors,
~diodes "and " transistors,  Initially DTL

~logic “was constructed . with discrete

“eomponents,” These designs were then

‘integrated‘as 'shown in Fig. 3. Later

- devices - used - transistor “input :logic

instead of diodes, thus reducing the -
requirement . and

‘input _current
allowing higher fanouts. Typical noise
lmmunlty {forab V supply level = the
* standard ‘used) is around 1V. The
delay time for a pulse signal to travel

- through; that is, the propagation delay

be'tweenvinput change causing output
“~change,.
> 3.5 volts for a '1 and < 0 4 volts for
IO'
At has a generally lower speed and
immunity . than. other

-the :reasonably -high fanout of 10 and
~the-ease of interfacing or coupling a
stage 4o the . TTL famlly 1o be
consldered next.. -

“A similar - family - is HTL (hlgh
..threshold - logic)’

levels .occur because this logic is more
|mmune to norse effects than isDTL.

,+5v"

is around 30 ns. Output is '

, which uses 15V .
~supply lines and zener diodes. This-is - ° -«
» useful “in situations where high .noise ..

-)\
-

oUTPUT

Flg 3 An early rntegrated crrcu:t desrgn

.for a NAND gate in drode-transrstor /ogrc e :

~DTL.

A




" transitions..

HIGH -

THRESHOLD

Low .
THRESHOLD

‘F:g 5 Typ:cal outpur srgnai from TTL note the transient ring/ng at

! ~each transition.

s VEE

' TRANSlSTOR TRANSISTOR
LOGIC - TTL::

-+ ~This is the most popu|ar |og|c fam||y‘
" in"current use. It has higher speed and =

driving- capablhty than. DTL.: The
propagatlon delay is ‘around 12 ns
“which .is .quite -fast enough .- for the
majority of computing-applications.: .
VoA typical TTL gate cireuit for Z =

A.B.C. is shown in:Fig..4. Note how -

_ the diode ‘input gate has been replaced
:with .a multi-emitter transistor.. This
multi-emitter - technique - reduces the
input capacitance thus speeding up the
" switching time, as well -as S|mp||fy|ng
manufacture. . In TTL the .supply .is

45V,  the output switching between

around >2.4 for a 1 to <0.40 for O
(in positive logic). Fig. 5. showsa TTL
sighal switching state with time. . ;

For all of its-popularity TTL is not
ideal, especially for the fastest circuit
' operatmn .or where the lowest power
.consumption s requnred ~Another
difficulty with TTL.is that switching
transients occur (see Fig. 5) at. the
1t is also not particularty
suitable for large-scale integration by
* virtue of the relatively large amount of

space and power requnred by each gate

function.

T Z=A+8B
:), . \5 O
: : 0

L - Y= A+B

i Fig. 6.-Emitter-coupled
Jogic (ECL ) operates in a
non-saturating mode and
is therefore capable of

‘high-speed operation. .

v

EMITTER COUPLED I.OGIC

—ECL:-

A typical ECL stage is shown in F:g

6. As this operates’in the linear mode,

that is, without allowing the active

- devices- to ‘go ‘into ‘saturation, it gives
- high:speed 2-3 .ns: switching times. It,

~freely . available — the field effect - -

however, - needs .a -moderate  power
requirement, is not particularly noise

_immune and needs ‘an extra power

supply -line. Supply voltages used for
ECL vary but when typical supply rails’
of- 0V and —5.2 volts are-used .the

output is =1 volt for the ‘1" state and

—1 6 volts for the ‘0’ state:

. Each of the above logic families is
based on the use of the transistor
semiconductor .

junctions..- — : the
so-called bi-polar technique. Around
1970 ECL emerged as a possible future
contender .to TTL and at the same
time another quite different kind of
semiconductor active device became

“transistor FET. A variation of this.is

‘ symbols of the basic FET structures

'manufactured
metal- oxnde semlconductmg matenals

the insulated-gate field-effect
transistor IGFET.. Fig., 7 lists the
used in’ This’

logic. techmque is

Jusing

: "'ELECTRONICS TODAYINTERNATIONAL -OCTOBER 1975

F:g 4 In'the TTL (translstar-translstor logic) form of NAND gate P
. mult/ em:tter transistor replaces the d/odes of DTL

insulated gate (!GFET) :

= e

= —-— AV

LA

FIELD EFFECT TRANSISTORS (FET;)

‘n-t:h’é’npel‘ IR
junction gate (JFET) -

p-channel

three terminal depletion-type

three terminal deplefion-type IGFET,

.- substrate tied to source

four terminal depletion-type IGFET -

F/ 7 The symbols used for the var/ous '
types of FET dewce ‘ :

-89 .-



' ‘; o tnput 2

. ~the ~-consumer

" " "'ﬁ’;i.fj';ELECTRONICS -its easy!

b SUBSTRATE (PTYPE)
~SOURCE

: Vssl—l v G“E

" Fig. 8 A comparison of PMOS and CMOS inverters.

+10V"

T
’;lnputfl

e O

“2:0riput NOR Gate

COTEOV L T =410V

4 trput 1 thput 2 | Output
0 [} 1
0 — 0
1 0 ] 0 v foi
7 ] ~ .0

" Fig. 9 (). A CMOS 2-input NOR gate.
fb). A CMOS 2-input NAND gate. - -

abbreviated " to’ MOS Hence ' the
MOSFET  is a metal-oxide:
semiconductor
“They can -'be made
. complementaryways, P or N,.of which
- the first is “most conventional -giving
~the-“PMOS “technique. With
. improvements -in . ‘technology
" "NMOS technique is also being used for
~-very complex circuit blocks. :
>~ The‘attraction to ‘manufacturers and
users of MOSFET devices is that the
~packing density of the active devices'is
the highest of all types — much better

- than TTL. It is, however, not as fast as

~TTL but.adequate for a large part of
market. - -FETs have
extremely “high' input
1.0 TQ {1 000 000 M Q) |s common.

90 -

- field-effect-transistor.-

in the .two . yet

the

- fransistors,
7 impedance '

+10V

inputi1 | -

. O~
Clinput 2

Zlnpu't&NAvl\l)D Gate =

1T =410V -

fnput' 1 tnput2 ;| Output
0 0 . - 1
0 1 1
1 0 .1
R 1 0

: THE cnvms FAMILY

“1C" device designers ‘went a’ step

_further in the early 70’ to produce
the_'

another” famlly

complementary metal oxme

semiconductor logic ‘= CMOS. This’ -

combines  both “the P ‘and .N,.'MOS
technique in a complémentary manner

~to produce a more - ideal ‘switching
action than PMOS = Fig. 8 illustrates
~the difference between the two. Fig. 9

is the schematic of a CMOS two-input

.- NOR gate. One of the most significant

advantages of CMOS is its'low power
dissipation. -Because . of 'the
extremely-high off- resistance of MOS

transistor - of ‘the series-inverter CMOS

" pairis ever ‘on at the one time, ‘thede ,
ELECTRONICS TODAY lNTERNATIONAL OCTOBER 1975 o

and “because' only “one .

configuration
i, -common-mode ‘foise immunity (such
.= -as rpower supply variations). :

- operate - with supplies -from 3V ‘to .

116 V' and needs only a single positive = . -
supply. -In ‘addition the high packing -
density -has allowed the "building of -
. low ~cost - large-scale-integrated -(LS1)-
. packages. Interfacing to - conventional
+ transistor logic is easy because'it has'a

“ input .impedance.

‘new “horizons”

~‘current drain of a CMOS inverter is in

“the ~:low nano-ampere “range - as
-~compared “to'.0.2 -milliamps for a =
low-power: TTL ‘inverter.

In fact torch batteries

of” l.’he.
CMOS has -high

Because -

dtowill

low” ‘outputimpedance.-
low noise. because

1t generates

two - state-of-the:art

The facts are that there is still ‘a cost

- saving to be had and the market is
huge. The estimated value of the total

market for 1C devices in-1975 runs to

~around $300 000 000. CMOS offered ' -
in - cost “'savings _in

manufacture. *As “a>’bonus- from the

~ power requirements of CMOS systems,
‘the so-often ‘neglected power supply
_-cost drops remarkably:" One example

published in 1973 gave the comparison

that " a given transns‘tor—based logic .
{called "bipolar “to” distinguish it from :

MOS) would have a power supply cost
of ~33c " per “MSI

_compared with 2¢ for CMOS. in fact

We't have  all
- .remarkable’
active devices in' the last decade or $o."

A transistor radio now costs '$1.50 to - -

one watt will power 50 CMOS devnces;
lexperlen'ce‘d “the
increase “in “the -use of

"make commercially — and there the

the'”

semlconductors are but a small part of
cost.. ‘(Just-:one

devices :‘can be bought for $10:

At the s
'system level a CMOS system typically
" requires one-twentieth to one-thirtieth
.= 'the ‘power required -by an-equivalent
o TTL system. e
~i.-are ~adequate  to rin’ qunte complex - -
. CMOS devices. B
B complementary ‘

of mCely R
" conditionied rise and fall times. The .
- fan-out factor of 50 is the highest of -
< -all {ogic ‘because of the extremely high .

- 1ts speed 'is better S
“ than*PMOS but not quite up to thatof
.+ 2 TTL < propagation defays being from
# ¢ 12 to B0 nanoseconds dependmg upon

- supply voltage used. .

- We-have merely" glossed over theSe-
.- various kinds of ‘device because we are

;. mainly concerned "here with - digital

systems .in-general.- To design systems- . ..
- requires little in-depth understanding *
‘- of the manufacturing method used for
.- the-actual logic element.-The logic'IC
wf-is :merely -a -black-box- with ‘certain
“"input-output .characteristics“as stated
- on a'data sheet. {The April 1973 issue ,
" of . Electronics: Today International .~
featured
summaries that provide greater depth =
: than we have allocated here.) i
Why do new families keep emergmg7 o

‘bipolar ““function

, ~common
thermionic-valve eOSts “m'ore than“this - -
today!) A calculator usinghundreds of -

:
i
B
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production “is the
_arrangement with 8,14 or 16 pins.
< - Largé-scale |ntegrat|on LSI ‘used by‘
. specialist manufacturers ‘will vary in
“number of connection, but systems
.- based “on’’ these require very “large

heed for=s

- terminations,:

_-common - for ‘all functions; & 14 pin

- device ‘will -have’12 “pins available to

" produce-vafious

. input.-Fig.-10 ‘shows"the ‘main. units

‘" that are -marketed.” Available are the
~sextuple inverter {6 inverters with'one .

- input “and .one output each); the quad
-2 input NAND {fourtwo-input NAND
~gates);"the quad two-input NOR, triple

three-input- NAND,

*Minicomputers  and " microprocessors

“are rocketing down in“price — tens of
» thousands of élements for a few
¢~~~ hundred - dollars,

" that reducing the" price will" -soon

~reduce 'the makers’ total income but as

1t might be argued

prices  fall, apphca’uons for__digital

R circuitry widen at an even faster rate,
7+ thereby - keeping up an eXpandlng
; demand .

E THE DUAI. |N lINE
'PACKAGE" : :
“ The most’ Commoniy used form of IC'
~ loglc package in ~small’. batch

“‘dual-in-line

volumé sales 10" make ' a farge Spemat

.Systemn economic.” Thus LS| chlps are
g‘!argely restricted to’ computers or very
. "high volume things such as caiculators
‘- and digital clocks. -

“The-number -of: connecuons deotdes

“the ‘available’ combination of furictions

or” inputs -and output’s’.f: Assuminga
‘two power- supp|y
‘of “'which - one  is: the

combinations of

dual > fourinput
NAND, single eight-input NAND plus

g ~other more special combinations such
Eu—:cmomcs TODAYINTERNAT!ONAL OCTOBER 1975

Cpjsfpelefpls
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B #ig,’ 10 The I;asic Ibgic gates of the TTL family. - ‘

A 14
?gp T cA3130
o | 4001 . STROBE -
A016 R C

vuswrnom =
+12V CABOVE: i o

OVERFLOW -

126396

2N5459°

A2 g

'.IC7/4 '
1.Ja001 /°

L

Fig. 11. Ina schematic diagram the individual gates in a common IC‘ package are draWn to :
‘$uit the system layout — not the attual wmng Iayout ThIS is :Ilustrated aba ve by part of a

d:g:tal voltmeter c:rcwt s

..as 'a ‘more powerful dual four-mput

NAND buffer "and ‘others to be

- discussed below. Each gate function is -
‘a” quite”

separate éntity —on - the
substrate; when schernatic circuits are

drawn the individual gates can appear.
~anywhere on the system schematic, as
“shown - in" Fig. 11, where part of a
" digital-voltmeter circuit ‘is given, Fig. .
12 shows a component overlay and -
“actual circuit boards for the same
voltmeter. .
As - well a5 gates there are several"

' other

basw dlgltal system bundlng‘ P
“~blocks, These are thé flip-flop, {more:

correctly. called the _bistable), the .-

. monostdble,” :
,Schmldtt trigger Let us look at each L

i turn. : e
THE FI.IP FLOP

‘Gates .are .used to perform ioglcal
arithmetic, -such as, allow event ‘A to

oceur-when B or C have operated.
‘Digital. systems .

can. be - greatly:
7enhanced by the addltlon of blocks

“the " astable ~and - thef,j’“”"

rzaemr

oy
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: 9-15Vdc ;

“that remember and count the digital -

“numbers. 1t is quite possible to use the

\igates -we " have . discuissed -- to form .

“counting - stages but it ' is“-more

-economical 1o build specific cnrcmtry e

that will . count -pulses and/or store

wvalues "in- & binary -form. The - basic

‘block of modern counting technique is

~7..the flip-flop — FF or bistable — one of

the multivibrator family. ;
The ‘most ‘slementary ﬂlp-flop circuit
"is repeated from Part 18 as Fig. 13. It
consists of two-transistors and several

- resistors which are dc coupled in such

.a way that each stage provides-a signal
~“which controls the state of the other.

In" essence the characteristic behaviour |
‘is that one stage will be held ON when @
the “other is-OFF, or vice versa. ‘To ..
« reverse theé situation a pulse or change "
in input signal level :(which “can ‘be -
" applied to either the base, emitter or
“'the collector) will cause the systemto -
- foggle over to the other state. Because

of the “heavy ‘degree ' of positive

feedback provided, the circuit does not -

dwell “inthe: in-between state. . State
change is very rapid — nanoseconds in
well designed 1C flip- flops. :

A “decade’ ago flip-flops were built

from two, or in the faster toggling
*circuits, four transistors, Considerable

i 3FEV

2k2 i

outeut U

TRIGGER l
INPUT

mooP

e

o j'j'?'I-;ig.'!'_iii’.'A“gbasié:' flip-flop biﬁlt'with‘difbf&é components. 11,,;_ T

effort was éxpéﬁ&éd :td‘fbrOVide é‘gf‘as’»f
reliable flip-flop -~ action. .Today a
typical IC equivalent; see Flg 14, uses

many active elements for less cost than
‘two- discrete " trarisistors.. As  discrete

designs ‘play no real part today-we will

only give the characteristics of .the .

flip-flop, not its design details. :
Fllp-ﬂops provide a counting action

‘because ‘each - pulse at its mput causes
the system to switch over one state — .

. the 6utput, therefore, switches state at =~
each second input ‘pulse’ provudlng a

divide by ‘two action. The outputis a
switched level which can then be used

to pulse a followmg stage dividing by

two again and :so through cascaded
flip-flops... ST

The ‘most commonly used ﬂlp ﬂop
symbol is givenin Fig.-15.-Outputs‘are

~denoted by the symbol Q.A flip-flop

has two -outputs,-one of -which:is the

inverted value of the other, that'is, Q
and Q. The pulsing input is denoted T
“for:itrigger. s As- well
~connections we-neéd :a set'and reset .. %
input <denoted :S,R.. (Although ‘often =~
only Ris provided).“These enable the -
flip-flop to be 'set up-on demand with .

‘as these

the output Q set to either 0or 1 state

as-is ‘needed. . This is essential firstly .
because -a flip-flop can"coméupinany  °

state when the power is energised, and

secondly because it"’may‘be necessary
to set counterstages ‘to a gwen bmary‘ :
‘number. ¢ S s
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FLIP FLOPS

RS {set-reset) flip-flop

—{R FF

FF

“Toggle flip-flop
T FF b

JK flip-flop

. FE

D-type flipflop

FF ..
| e CLK

ot

Fig. 14. Schematic symbols dsedyfor -

different types of flip-flops. .

- Jogic diagramsof an

= dewces

- Qo ‘ G—]
PRESET 5 e .

DIP (TOP VIEW)

vec Bo T K3iKg Kye 0 L

. SCHEMATIC DIAGRAM

NC By Jp 4 g3 &GND LU

sTRO  $ISH
i8Ry e

1m0
R,

38

| A

Fig. 15. Schematicand

=
Ay .o

integrated circuit flip- -

flop using blpolar -

2 Componsnt values shown are typma!

LOGIC DIAGRAM

2

i

{_lDe SHY
S CLEAR

{8p)

LCp ————
KQEJ [

Kgf%‘

Cered T Lok
Lt : (CP)

Some flip-flops provided in 1C form
also .may contain” three-input -AND .
gates that feed the set and reset inputs, -
These are ‘known as the J and K inputs

giving the name J-K flip-flop. The JK
- flip-flop . overcomes an: ambiguous

output state, when both inputs are
high, that occurs with the RS flip-flop.
We will see, when counting systems are
discussed, why the reset ablllty is vital

‘in ‘many ‘counters.- Fig. 16 ‘gives the

saw in Part 18, an outbut’ pulse having

a designed length and height which

“remains ‘the same irrespective of the
input pulse shape. It, therefore, finds -
“application as a pulse reshaper.. As the
duration is fixed it can alsobe used to

generate a pulse that is delayed from
the triggering pulse by the length of
the monostable pulse. Monostables are’

- “available in IC form, and can provide
- pulses of duration from 20 ns upwards

schematics of some of the “available

flip-flop !Cs

THE MDNDSTABLE

if one of the bias resistors of the“"ff
. coupling

bi-stable circuit - is" replaced by -a
capacitor, :as -shown in Fig. 17, the
circuit provides a different action from

the normal flip-flop. When triggered .
Part "

‘the circuit changes state, but only stays

. toggled in-the changed state for a time
~decided By the product of the values

of the capacitor and its *‘charging”
resistor R, (T = 0.7RC) Hence a pulse

“input will cause the output to change
state- and remain there -for a chosen
.“time interval before it triggers back to

the original state. .

The -monostable, also called -

.one-shot or single-shot provides as we

ELECTRCNlCS TODAY INTERNAT|ONAL OCTOBEP 1975 )

to minutes or more by appropnate
chmce of va|ues ;

" THE ASTABLE -

1 both fesdback paths use capacmve
the “circuit” becomes .
self-toggling with the stages alternating

in - state ~without -being externany

driven: We considered this circuit in
18 when" . discussing sugna| '

“~generation. The astable’is important in

digital systems for it provides the
sguare wave signal that increments the
digital system along pulse by pulse. It

-~ acts as the ‘clock’ regulating a digital

system’s sequential operations.
Astables “are ‘not usually -produced

-directly in 1C form,for the same action

is ‘obtainable with other elements, for
instance, with the next element to be
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conéidered, the ‘Sehmidtt ‘trigger. Fig. ~
18a shows 'a ‘clock source based ona .
Schmidtt trigger  1C.Fig. 18b shows -

~one based on two NAND gates.

THE SCHMIDTT TRIGGER -

This unit, also introduced in Part 18,

“toggles” over from one state to the

other at a certain input voltage fevel. 1t

- remains in the opposite state until the
~voltage falls below the threshold level. -
The - Schmidtt - trigger.

signals --providing - the :two necessary

binary - levels ‘at “the “output which" :
indicates whether the analogue signal -

[is above or below the threshold ‘and,

which are compatible with the rest of

the digital system. ;
The Schm|dtt functlon is avallable in

* Fig. 18(a) LEFT: A Schmidt trigger com-

. bined with a transistor prowdes an astable S
multivibrator action: T

Fig.18(b) BELOW: Astable action may
also be produced with two NAND gates.

N [

ﬁUC1

470uF
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" 8% OFF ON ORDERS OVER $50.00
10% OFF ON ORDERS OVER $100.00
15% OFF ON ORDERS OVER $250.00

7403
- 7404
7405
7406
7407
7408
7409 -
7410
741
C.7413
7416

Vrary

#..7420
78422
7423
7425
7426
7427
7430

. 7432

7437 -

7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450 .

LOW POWER TTL

74L00 . $ 25 74L51 ... $ .29
a2
743

“7a108

-~ 74106
S 74110
74120

2435

14

.16
a5
W16

=19

A9
35

<18

.16
25
W55

35

235

i [

w26

)

27

267
W29
420

.23 -

.35

W35
A7
98
W77
87
87
.89
93
89

104
a7

25
1

2550

.25
25

74130 -

74142

HIGH SPEED TTL

N 74H01

. 74H04 -

74H08
74410
74H11

7aH20

25

- 7451

7453
7454

7460

7464

7465
7470

-.7472

07473
7478
7475

7476
7483

- 7485

7486
17489
7390
749

7492

7493
749
7495
74%

‘74100

74105
74107

74121

74122

= 74123

74125

a1
Sy

74145

274150 * ¢
- 74151
./ 74153

74155
74171 -
74172

74173

74174

7478

74185 -

74[86

74H22 :

74H30
74H40

. 74H50
- 74H52

74H53

8000 SERIES .
8091 ... $.53 - 8214

" 8092
8095

812157

8123
" 8130
8200

L

197

233

27

" 8220
. 8230

8520 .

. 8551

8552

. 8554

8810 :

l oooo semss :

., :4000A
4001A
4002A
4006A

7 A007A

"4008A

4009A

$ .35
. 1.03

$ .26
25
25
135
260
179

57

< 40T0A . - .

4011A
‘4012A
4013A
: 4014A
4015A

74C00
£74C02
74C04
£:74C08
74C10
74C20
-1 74C42
. 74C73

9309

9312

4016A

 4017A
" "4020A

4021A
4022A
4023A -

024A
4025A -
S.4027A
- 4028A

4030A

4035A- 1.

4042A
4049A

| 74CTE

74C76

74C107
| 74C15
‘74C154
. 74C157
74C160 *
.74C161

. 75L90° 1.

74191
74193

74L95 "

74198
741164

741165

<+ 4D66A

4068A

4069A

4071A
4072A
4073A

-1 +4075A

4078A

v 40B1A -

4082A
-4528A
4585A

7aci62

74C163

T 74C164

74C173
74C195

- 80C95
< 30C97

SPECIALS

POCKET cALcULATon KIT‘

5 function plus constant =
addressable memory with
individual recall —8 digit
display plus overflow =
battery saver — useés standard
or rechargeable batteries — all
necessary partsin ready to .
assemble form — mslrucuons
included - :

CALC KIT (WITH BA’ITERIES) : : 3‘1 3.98
BATTERIES ONLY (DISPDSABI.E) SET L2, 50

8038 FUNCTION GENERATOR s

Voltage controlled oscillator — sine, square, trianglar
output 16 PINDIP i i

MEMORlEs
1101 256 bit RAM MOS ..
1103 1024 bit RAM MOS
2102 1024 bit static RAM
5203 2048 bit UV eras PROM
5260 . - 1024 bit RAM
5261 . 1024 bit RAM

;5262 . 2048 bit RAM -

S 7489 64'bit ROM TTL*

8223 . - Programmable ROM
74200 . - 256 bit RAM tri-state

CALCULATOR &
CLOCK CHIPS -

5001 12 DIG 3 funct fix dec
<. 5ame as 5001 exc btry pwr
12 DIG 4 funct w/mem
8 DIG 4 funct chain & dec
18 pin 6 DIG 4 funct
;-8 DIG 5 funct’K & mem -
: 9 DIG 4 funct {btry sur)
."MM5311 .0 28 pin BCD 6 dig mux
MM5312 = :24 pin 1 pps BCD 4 dig mux /553,
MM5313 28 pin 1 pps BCD 6 dig mux
MM5314 - 24 pin 6 dig mux . :
MMS5316 - 40 pin alarm 4 dig .

LED's - - -
MV108B . Red TO 18
MVS0 - Axial leads :
-MV5020 Jumbo Vis. Red (Red Dome)
B Jumbo Vis. Red (Clear Dome)
MEq infra red diff. dome .-
MAN1 Red 7 seg. .270” w
MAN2 - - - Red alpha num .32”
MAN4 5 Red 7 seq. 190"
_"iMANS (. Green7 seg..270”
“'MAN6" © . 6" high solid seq. -
¢ ,MAN7 .. Red 7 seq..270"
< MANB = Yellow 7 seq. .270”

7 MANG6 © 6" high spaced seq. " -

¢ MCT2 .- - -Opto-iso transistor

: MULTlPLE DISPLAYS
. 3 digit .12” red led 1. pin
dits 1C skt v
HP5082 5 digit A1 led magn {ens L
T . =i com, cath <0349
FNA3Z7 © o 9 digit 7 seg led RH deéé cIr: .
< magn: lens 495
SP-475-09 - 9 digit .25” neon direct inter-
o face with MOS/151, 180 VDC, 7 3eg1.79

SHIFT REGISTERS

_"MM5013 71024 bit accum: dynamic ‘mDIP . §1.75
MMS5016 5007512 bit dynamic - - mDIP . 1.59

DTL :
930 - . § 5 937
932 A5 944
936 .5 946

‘The ‘prices "as listed -are” in Australian dollars:
" ““international postal money order is used send recéipt with order. Shipment will be made

5314 CLOCK cmp

6 digit multiplexed 7 segment output, fast; slow set, 24
PINDIP ..o o i 3395

5739 CALCULATOR cmps

9 digit, 4 function, chain operation, 9 V banery

operation, 16 sec turn-off 22 PIN DIP $3.95

" MEMORIES
‘j 1103 -

1702A

2102-2

5261

" Quad 2 input NOR gate
‘Dual 4 input NAND gate

7402

. 7420
7446

7460
‘7493
74175

”

Fully decoded RAM MOS 1024 bit dynam i

18 PIN DIP

$1.49

2048 bitstatic PROM electrically program-

mable and erasable, 24 PIN DIP $15.95 "

$3.95

18 PIN DIP

BCD to 7 seg driver

" 1024 bit N channel static RAM 16 PINDIF

: ‘Fully decoded RAMMOS 1024 bll dynam|c

Dual 4 input expander -

4 bit binary counter

_Quad D flip flop

Data sheets on'request .
‘With order add $.30 foritems less than'$1.00 e

LINEAR CIRCUITS

300
301

302

305

"Pos 'V Reg {super 723)

.Op AMP (super 741)

76w Audio Amp

Hi Perf Op Amp
Voit follower

. Neg V Reg

Pos V Reg

Micro Pwr Op Amp

: -5V 1A regulator”

V follower Op Amp -

““ ‘Hi perf V Comp

Hi Speed Dual Comp

*'Neg Reg5.2, 12, 15

Precision Timer
Quad Op Amp

. Quad Comparator i
" Pos V reg (5V, 6V, BV, .

12V, 15V, 18V, 24v)
Pos V reg {5V, 6V, 8V,

-T2V, 15V, 18V, 24V)
- {"AF-IF Strip detector
£ AM/FM/$S8 Strip .

Pos V Reg
2w Stereo amp
2w ‘Audio Amp

Lo Noise Dual preamp -
Lo Noise Dual préeamp
Prec 'V Reg

Timer -

Duat 555 Timer )
Phase Locked Loop
Phase Locked Loop
Phase Locked Loop

" ~"Finction’ Gen
Tone Decoder

Operational AMPL
Hi Speed Volt Comp

Dual Difference Compar e

V Reg
Dual Hi Perf Op Amp

=+ Comp Op AMP
_..Dual 741 Op Amp
: Freq Adj 741 S

FM Miripx Stereo Demod

;. FM Mulpx Stereo Demod
‘Dual Comp Op Amip

Stereo multiplexer

“Dual LM 211 V Comp
. Quad Amplifier

Core Mém Sense AMPL

9 DIG Led Cath Drvr

Dual Line Driver
Dual Perepheral Driver

- Dual Peripheral Driver
- :{351) Dual Periph Driver '

‘Quad Seq Driver for 1ED
Hex Digit driver ..

T10-5 8

S DIPTOS5 7 L 29

TO-5 * 53
T0:5 !

TOS
i mDIP.TO-5
" “mDIP TO-5

103
‘mDip
mDiP TO5

DIP
103

op
DIP

o
o
1020

~DIp
o DIP

mDIP

£ DI
0

L emDIP
. DIP

DiP
Dip -

.mDIP

Dip

jolid

DIp
DIP TO-5

L mDIP TO-5
= mDIP

105 of DIP

.DIP

DiP
Dip
DiP

mDIP TO 5

DIP or TO-5

‘mDIP
“DIP.

DIp
mDIP

oW

Dip
DIP -,
oIF -
pIP

o

mDIP
mDtP
mDIP
DipP

© DIP

Send bank ‘cheque with ‘order." If

via a|r mail =~ postage paid < within three days from recelpt Minimum order — $5.00."

leTERNATIONAL ELECTRONICS UNLIMITED
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four ‘input - AND gate: feeding the

L “with an ‘inverter. The Schmidtt trigger
70 s readily identified in' Fig. 18. Its
o preferred symbol is given in Fig. 19. -
o }rvaun LIBRARY

S ?dngntai 1Cs” and " to
v correctly it Tis wise 107 have ‘a “good

- “application notes.
"}'FURTHER READING |

‘also relevant to this part.

L7 tinterface

; , ‘MOS to  TTL .systems:
R appeared in the MAY, 1972 edition o.f

- e ET'

Fig: 19, Standard Schmidtt tr'iéger symbol. -

IC form as a dual-in-line pack. It hasa

«-actual trigger circuit -and ‘is buffered

" "There are a bewildering number of |
identify - ‘them &

“ range'of manufacturers’ catalogues and |~

The reading list given m Part 22 is ™

A brief ‘article explammg 'how “to

i‘s _now ,produced in b’OOk'fOrm;
The first volume in the series ~
contaihing ‘parts 1-12 is on sale -
now. You'll find it at most
newsagents — or you can buy |t\ |
directly from the publishers: .-

=

‘Electronics Today,
* 16-19 Boundary Street,
Rushcutters Bay,

NSW2011 . priceis $3.00

TDDAY

e INTERNATIONAL Make sure of your Al
’*copy of ELECTRONICS TODAY INTERNATIONAL every month

Post coupon now to ensure regular home dehvery of each feature

paCked ISSUE. g If you prefer not to cutup your copy of ETI lust send relevent details on plain paper oy

Foryourself ........................3852(¢ift subsrlptlon

To Subscription Dept, Electronics Today |nternat|onal
15 Boundary St., Ruschutters Bay 2011.

l enclose cheque/postal order for $ :

$ | {5 12 issues‘ $9.60 (surrace ma|l rate for Australi'a)‘

D 12 issues $10.20 (surface mall rate o seas)
tlck appropnate box -

e

o To Subscnptlon Dept, Electronics Today Internat|ona| ‘
] 15 Boundary St., Rushcutters Bay 2011. ‘

1 w:sh to send Electronlcs Today as a glft subscrlpﬂon to

S Electromcs Today will advise your frlend of hns/her g|ft
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“ . with.Models are available with high ot wertop aYWlt &

~low resonance cones for use with electric AT s ,
. .guitarsor as bass or wide-range speakers . New high performance 12" speakers with CFL cones
o e L0 in hi-fi stereo systems. - oo e T ey S .
CFL* cones devi : and 30 watts RMS. ST S

eloped by Plessey and
- ferrite magnets provide improved
-~ -frequency response, efficiency and
" reliability under the highest loadings. =
o 5odn any application where you have high
i “power inputs and you want high powerand " -
- quality output, The Plessey C12P is supreme.
: : Full construction details for suitable -
~enclosures forthe C12P range are -

Y : -~ ravailable on request.
' ....Look forthe Plessey CFL sticker—your-
: ‘-7 .guarantee of a speaker with exceptional
: e performance characteristics.

© 7 Models and Frequency:Response
S Plessey C12P ~—Guitar, 55Hz-10kHz, - -
T C12P—Woofer, 35Hz-10kHz, =~ " - ,
; * C12PX—Wide range, 35Hz-13kHz. it IR N
GnoE ’P C12PX—Guitar, 55Hz-13kHz FPIess'éyAijs'tralia‘Pt.y L’fmifed S - e
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o

range
enhancer

The dbx 117 is an incredible piece of equipment that will give
Jyou greater Ilstenmg pleasure than you ever thought possnble o
1o achieve. ;

: - It does thus in‘two extremely effucuent ways by Ilterally expand-' ‘

‘studio, so that full dynamic range is restored, and by effectively

hmmng the background noise inherent in most recorded pro-
uct-to the extent that it becomes m most cases totally

audlble ; :

This'is' what Electromcs Today savd “We f/rst used the dbx :
Sunit by playing ~ordinary records with average background
noise-. .« and -the -background noise all but vanished. - The ..
music sounded far cleaner with a presence that was unqueés- - .
"t/onably better than the original unexpanded record.” .- .

“Our” next evaluat/on involved ‘a piece of -newly recorded T

h/ss was quite promment .-when played through the dbx 117
. the problem all but completely ‘disappeared ... the music

“comparable withi the original.”

“UAustralian “Hi-Fi discusses the remarkable dbx 117 in detail. 7', .
-iHere -are - few direct ‘quotes. And it does work well, giving . :

S back a sparkle to some recordmgs Wthh have always sounded CiE

- ‘over-compressed. Its act}on'\rs"part/cularly impressive during -
1 ‘completely

. “The dbx117 uses’ true RMS Ievel sensors wh/ch respond to L
“-ing “the :material . deliberately ~compressed .in the -recording .. "
. paths themselves are separate. This technique is necessary for
= dynamic range enhancement or there would be a wanderlng of :
& the stereo lmage g

CHi-Fi Rewew expressed thelr flndmgs of the dbx 117 thls way B
."Yet another way of ‘quieting’ noisy records is to'usea c/ever'
little device called the dbx'117, dynamlc range enhancer.:

Th/s device ‘expands’ the program material so it sounds’ r‘noreﬁ‘
“:like thereal ‘thing, and reduces background .novise %o ‘effec--:

orchestral music”.+. . when played in the normal manner, tape = . E
. dbx 117 restores up to 20 dB of the dynamlc range mlssvng‘ :
-~ .from records, tapes and FM broadcasts Pare s

‘Rediscover the ‘beauty ‘and excitement of an actual perform-‘

'had a'quality which could genuinely be descrlbed as soundmg
: e sance, erte for full detalls and Ilst of stocklsts to

" Auriema (A'asia) Pty Ltd, 15 Orchard Rd Brookvale NSW 2100
,Telephone 9391900 g S ;
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pauses——the disc’s surface norse and any tape h/ss d/sappear i f

the overall level in both stereo chanriels even though'the signal *

tively, that it all but d/sappears It s part/cu/arly effeot/ve wrth, :
old orantique records v i
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. CASSETTE DECKS FOR LocAL HI-FI MAKERS

" The growing popularity in Australia of taped ‘music in
- ‘home hi-fi equipment will be boosted by a'new agreement

7 with a‘company which claims to have 30 percent of the

' :World market for cassette tape deck mechanism.
~~Under - an - agreement with Japan’s Tanashin- Denkl
) company, “the” Garrard “Division of Plessey Australia,

Villawood, NSW, will have exclusive distribution rights to"

Pioneer, Vlctor

~Manager - of Plessey Austraha Professlonal Components,‘

-+ Mr, Brian P, Cleaves, who arranged the agreement, said'that """ 7007 07
" direct \importation of Tanashin-Denki units would help -
- ~meet  the growing demand for cassette tape -deck
-~ ~mechanisms as an addition to moduiar type record playnng -
Yo equipment.: o ‘
- The Japanese tompany, whrch clairms to lead the world in o
Aape recorder mechannsm productlon makes more thah 26 i

models

'.‘,.‘399 CAR STEREQ an\n PIONEER

" A fourth mode! has been added to Pioneer’s range of car

NEC and Marubenl to lnstall in thelrr  :

: - cassette stereos — the KP-1561 with arecommended price of -
/899, ““Many people buying car stereo for the first time want
- -a cassette ‘player that is low in cost yet reliable,” said Doug

i

d
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"AWA FORMS NEW BRDADCAST SYSTEMS GRD UP

A new group has been formed by Amalgamated Wnreless

. (Australasia} -Limited =to :market a- complete range of
- equipment and servrces to the’ broadcastmg industry.

‘M. Eric- Phillips = {Group* Manager - Broadcastmg,,

“Television and Instrimentation), said today that the AWA

Broadcast. Systems Group *will bring~together- experuence

~ A “from all parts of ‘the -industry. The group will ‘set up a
Tanashin-Denki’s range of mechamcal chassns in Austraha P 4 group P

- “and New Zealand., ‘ ,

- Themechanisms- “will be soid to. manufacturers by the . o
R ‘P!eSsey Garrard ‘Division, either for use in’equipmenit using
.~ Qarrard turntables or for adding to other forms of pick-up.
“ Tanashin-Denki  produce ‘more than 4.5 million cassette
~..mechanisms a -year for manufacturers such as National,

‘Deémonstration and Sales aréa ‘on the 5th floor of the AWA
Bulldlng at 47 York Street, Sydney.

In~ addition:.to the -Automation Equipment;

Studer Recorders and Consoles, Cetec equipments, Marconi

~and Sparta Transmitters, and other AWA Iocally produced
yr’broadcast equlpment, s

f,NAKANIlCHl VERSUS REVOX

The Nakamichi cassette recorder 1000 costs about $146:> :

A Revox A700 treel-to-reel machine $1480.

~1f you're lucky enough to be able to afford erther which
should you choose?

= ~A-direct-comparison has been |nc|uded in the September :
¢ .7dssue of our associated magaznne Hi- Fn Review = on. sale"
“.onow at all newsagents.. :

Also’i in this issue is. & 5urvey of cartrldges in the $30 $60", ;

yange ~ plus a check agamst under $10 and over $80 unlts :
2 ;,\The reSuIts are surprlsmgl : e P

~-Bell, Pioneer Marketing Services Manager. ““This new mode| = e

- ~can be -fitted under the dashboard if a radio is already
«installed, or in the dash using our custom fitting kits.”

" A unique ‘point -about Pioneer's cassette stereo is that all

five 8-track cartrldge players wnth recommended I’E‘tal|
o pnces from$75 L g g

LI Y

r j : Hl FI BRIEFS
:models in the range use exa’ctly the same mechanism, so the ..

R .quality in the $199 model is the same as the $99 KP-151.
The new release gives -Pioneer four cassétte’ players-and - '

Four ‘channel is not yet dead — but'dén't: expeCt any
_change in the status quo for at least twelve months. e
_.Yamaha have an all-FET pre- amp to match theur FET

power-amp — more details soon. . S

Nikko will soon launch ‘a Class A power amphfler SRR By

Way ‘out speaker of the year is Jordan Watt's 'Flagon'’,
~This’looks like an Assyrian dnnkmg vessel and is actually
_made from a ceramic material. '

. driver — price {in the USA) is less than'US$100. ,
Class D switching power amplifier from lnflnlty should
be on sale within two months.

‘Fisher are about to re-énter turntable: manufacturmg
“There’s yet another new speaker from ESS. Called the

:_Evaluator, it has a newly designed Heil driver, 12 inch

" woofer-in 'a ported enclosure and an enwronmental,
.‘equahzer . o :
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AWA
. ..Broadcast Systems will offer.a complete range .of Station
-~ hardware including AKG Microphones,  Revox Recorders,

ESS have produced headphones mcorporatmg the He||
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" The waveshape generator shown in’

- this ‘circuit will interest those readers

experimenting with sound effects.
Basically = the circuit "is a slow

running oscillator with variable attack -

o and decay A varuable amphtude (hlgh :
-impedance)” output is available via the -
2 meg potentiometer. Figure 2 shows i
- an add-on circuit which should be used .
if a‘low impedance output is required. ;-

Merr}w.lle NSW

1999
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VIEW

" 220pF

820

. This simple BFO delivers about one
‘Volt . peak” output  with “very

- “harmonic content. The coil is’ actually
an “IF transformer, the Aegis ST45C,
“which is readily avanlable The output

100

'r;héo:oo:r

- uresistor,

HWotteur -

o %TINNING WITH SDLDER WICK

=" Do not discard the lengths of solder ‘MATCHEDBC‘IW ge1os S
" saturated solder wick.' Further use'can = =
~be " made . of B

':'"pnnted circuit -boards by -pre-tinning -

the msertlng 3
) components and so|der|ng R e

.+ The simplée operation is ‘as followsv B,

" place the saturated solder wick on

' the prmted board ‘and apply’a heited
. soldering iron to melt the solder in the

- wick. At the same time, move the wick -

iron _along ‘sections- of - joints

. requiring tinner.: A’ neat plated copper

“and
low

can be’ vaned by’ varylng R1, whlch
:-vanes the collector cufrent. A trimmer"
cor.varicap “can be used ‘to pull-the ;.
frequency for SSB detection. Thiscan
sbe-placed in-parallel with ‘the 390pF
: ~'lresonat|ng Capacitor or, alternatwely,, e :
i’ parallel with the 820 ohm emitter - ¢
Keep leads short, otherwise . ./
The coil . .
slug “can be used to set the BFOJ;“

constructionis: non-critical.

initially on frequency. .
' Roger Harr/son

them' . "to -

" joints, . prior.. to"

‘ prmt will Tesult.

R FM. Andree

anbane Old

PRECISE AUDIO CLIPPER.

plate’

','excellent “audio chpper ‘and  can

~ The above circuit commences clipping
“at an .input ‘of 100 mV. The output
_commences chppmg at 33V, ‘Matching:
-Q7 and Q2" is- necessary- for: good
“symmetrical chppmg, however; if some

-asymmetry . can. be toierated thi ed-

BC‘I 84 otc.

ferent:a a

provide precise, symmetncal chppmg
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Here. is an: extreme1y slmple yet"p
effective
' eliminate the annoying flickering when

~_Regulation is’

~ RF IMPEDANCE BRIDGE

UNKNOWN OR
~TERMINATION © -

" This ‘works . on
Wheatstone

’ KA OWN OR
TERMINATION

the " familiar
-bridge . principle; - The
‘unknown impedance is conhected to A .-
and the termination {50 ohm dummy*"
. lead) plugged into’B. ‘The balun uses .
* the Philips-balun core 4322-020-3150 _
or thé Neosid "1050/2/R29. For -use -
“from dbout'30 MHz t0:200 MHz only .-~
a smgle turn is necessary as shown For' R

OUTPUTTO o
RF DETECTOR = -

;better resuits between 1 and 30 kHz, -
several turns {centre-tapped) should be

“uged."A “receiver” makes the best RF .
““detector.“When ‘the - -unkniowh’ jm<
pedance matches . the termination, a -
...-null ocecur$ in 'the ‘output. Keep'leads -
short :and _well “placed 0 preserve-

balance Mount m a shaelded box. ¢

\IARIABLE HIGH VOLTAGE
REG U LATD R :

" MAX 300V
 UNREG

w

2n3819 ©

| outpuTs010 250v T e
1 MmAX OUTPUT CURRENT o
25mA @ 50V o
120mA @ 250V -,

This regulator is idéal for SSB linear
‘amplifier tube screens. It would also
have application in the repeller supply .
for .a

~a reflex-klystron “micfowave
oscillator. CRO defléction. amplifier’
supply ‘is'another possible application.

about 05% The ;

g

~small,

down to 50 V

‘modification - which -will

“The  ‘modification -

open “ again,’ the :

~mediately.
g NOTE The effectaveness of the .

g ELECTRONICS 'ronmr INTERNATIONAL — OCTOBER 1975
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i sumptlon on swntch -on.

and find one that is quick-acting.

My original unit has been workmg o
successfully in fy desk .lamp for the

" past - threé. years, and-1've had no
a fluorescent lamp-is first switched on, " P v

. consists” fof
".inserting a diode {P,1.V.:about 600 V) -
in series with the starter. This results | -
“in-.a fairly heavy cufrent”on ‘initial - o
switch-on, ‘which: heats the filaments -
+ < quickly.:When - the starter. contacts ...
' Jlamp fires- im- .

- problems with d¢ magnétisation of the -

ballast, - .or . excessive power ‘con-

HOME MADE LDR

1 'had to find a cheap and easy way to N
‘.‘lmprovuse -for ~.an .

photo transustor ;I took - several

 |COLOUR GODING COVPONENTS -

i =red, bottom = orange.

ROger Harnsdn o

}_MAKINGSLOW LOGIC ‘L
m-vPULSESAUDIBLE B

insulated

v M. Chuda

LDR: or .

The resistor colour code can bé

‘extended - for use in ‘codifying ‘all .-
«++nanner of other components.. L
Zener diodes for example'can be thus -~ ¢
... coded once their parameters have been -

“established. -Similarly it assists when

"+ building ‘a" unit to'mark the leads of
» - transformers, coils transistors etc with
_short lengths of coloured insulating

~spaghetti. If for example one has a
I ¢entre-tapped . transformer - then  —

. fréin the top of the winding inwards —

the code could be top =brown, centre

With .a’ transustor base (B) = red;
collector (C) = 3 = orange; emltter (E)
.= 5 = green. Just follow a* numerical

- £ sefjuence’ ‘equating - numbers Wlth,
‘ ;f>_,|etters of the al phabet :

o Chrlstle
Whangarel NZ

50082
TRIMPOT
2 < T

# MINIATURE
" SPEAKER

+5V

' “For mionitoring slow logic pulses a
, ‘schmltt trigger - is connected as -an -
“oscillator. - The trimpot controls the

pitch of the output..Very useful asa = -
_keying monitor or digital clock alarm. =

. :When the input goes hlgh the 7413
R T SR ,WI||OSCI||ate ' -

~output transistor " .will need "t0 . be ..ioon

- mounted on’ a-

‘eatsink, A BF459is preferred (30°V

“Vceo) -as the BFA458 ‘is sailing a bit

“close ‘to-the wmd when the output |s

= medium power silicon transistors from
.. my surplus ‘box“and carefully cut off
- 'with asaw and filed the top part of the
, - €an, exposing only the silicon chips.
..~ They worked quite well as substitutes
P ©oov.oo o for LDRsor photo- -transistors,

modification, depends largely dpon ~For use as an LDR use only the
-~ the characteristics .6f the ,starter;‘try :

collector - and - emitter; legs. -As a

- photo-transistor _use all three legs —
: vemltter base, collector. ; ‘

- In - some circuits the component
vaIues need not be changed, while in- -

“others -a change is necessary for the -

circuit to work. .
Hngh powered silicon transustors also-

. give a similar effect but they are costly

unless -fourid * in the .surplus “box.

* Germanium transistors cannot be used
because - of the grease “present in

them
, K. P Khoo :
‘Penang, Malaysia.
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_Plessey brings youthe

. world’s leading range of

__ subminiature lamps'and .
_indicators in incandescent,-
. neon and LED styles

. RODAN !amps and »
_indicators are desngned for
compatibility with and to

enhance the presentation

- of a wide range of

_ electronic, electrical and

- industiial equipment. These
__lamps and indicators

_provide high reliability,
fong life operation,
simplified onhe-hole
- mounting, front-of-panel
_lamp replacement, space-
. saving physical size, choice
_of capped or wire-ended
-styles, insertable indwator
lens of various colours and.
- indicator housings of.
- chrome-plated bronze or
_moulded plastic.

_ Astandardised range is
available ex-stock mcludmg o

 lamps which complyto’

- nternational Industrial
“Specifications. Literature'is
- -available on requesttothe
- Professional Components
Division.

 PLESSEY @

Plessey Australia Pty Limn(ed

- Componénts Division

 Box'2 PO Villawdod NSW 2163
“Telephone 720183 Telex 20384 :
Melb Zephyr Products Pty Ltd

1567231 :Adel’ K. DI Fisher & Co

. 9236294 Bris L 'EBoughien & o’
17078097 Perth H.-J.-McQuillan Pty

Lid 68 7111°NZ Henderson (NZ)
64189 o : ,




ELECTRONICS PRICES
' SLASHED! | 5

SPECIAL 'OF “THE" MONTH :
“LIMITED STOCK -ONLY.: Built !
.ETI505 high power strobe, usually
$25.50, “this -month only $19 50,
_P&P $2 00 : :

uli(' .
. discount -,

GREENCAP =

POLYESTER,
2 100 VOLT - .
tv Bk
i K gucouht . . ST e
pack Price ... .1l 0T Quantity Bulk
25 2 2$3.00 o “in-pack " discount
25 1.83,10 % caEn - price
22 3343 | .o01uF 100 8525 |
58 - 8370 ] 0012uF 1007 785025 .
55 $3'70 1 ] +0015uF- 100 " . $5.25
55 2340 . ] ~0018uF -100 ~ " '$5.25
55 - $375- . ].0022uf "100 " $5.25-
28 . 8435 ] :0027uF 100 .. :$5.25
55 34:a5 - -] .0033uF 100 - 3525
. : 55 . %510 ] -003%uF “100" < '$5.25 :
- "25'Volt, 6,8uF 25 ... $5.60 . :90a7uf 100 1 8328
25 Volt, 10uF * 25 " $6.20 ) -0068“,:&'10 3328
25 Volt, 15uF. 10 "$3.85 - . ;00823,: 189 25-55
16 Volt, 22uF 10" " $4.00 : *. LRI
10Volt, 33uf -1 10 = $4.25" O1uF 1007 $5.60
e 6 Volt, 47uF =10 $4.45 :012uF 100 1 $5.80 - i
vailablen | - "6 Voit, 68uF - 10 - $4.756 »| [015uF 100 .  '$5.80
a ‘3 Volt, 100uF 10 ' $6.40 ' : | .018uF 100 ., $5.80
o] L022uF 50 0 $3.00
e - . u H
e ack of 50-$5.00, G ~ {039uF 1 50 . $3.50
20% loading on 10 e T . 'Qnty Bulk 047ufF = 50 43,75
.20 Plus -10% P&P o e Adis. -1 .056uF - 750 " $4.00
2, :pack , {068uF 50 . " . $4.60 "
o PLC2B RCA plug, ‘hard ‘cover; black " 10 - 082uF ;25 8275
Qnty Bulk PLC2R 'RCA plug,hard cover red 1 . O
b dis.. . PLC3 - RCA uninsulated chassis soéket 1uF 25 $3.00
: - PLC4B 'RCA plug, soft cover,black . - 12uf 25 - $3.25

10 ggri_,eo PLC4R RCA plug, soft cover, red |
10 $3'00 PLC5 - RCA insulated chassis socket
TS PLCG6 - RCA two way chassis socket
.10 . $5.50 PLC7 - 'RCA four way chassis socket .
10 " ga4.00 - PLC8 " RCA five way chassis socket
10 r$5.50 - PLCY 'RCA six way chassis socket
710  $3.00 - PMS1B Spade terminal, black
100 " '$2.00 PMS1R Spade terminal, red '
100 . $2.00 PMP 1B Push terminal, black’
. 100~ $8.00 t;lr\\l/lplgl Push terminal,:red
#nect socket R : ‘00 - PN216 .9 Vaolit battery clip .
nng((:;t co(\:/er SR %88 gggg PN4A : four battery holder, A type
onnect adapter. J27100 - $6.00 . POC1 - octal plug cover
connect plug 07100 84,00 POC2 octal socket cover”
pin IC terminals strip : 100 :$3.00 ~POP1. -octalline piug: -
€ socket;.8 pin minidip 710 '$4.30 POgZ ocga'l chassis ﬁllfcg e
C socket, 14 pin dip L0100 ¢5.70 - POS1 - octal line socke s
IC socket, 16 pin dip - -~ 10 $6.10 POS_Z -octal chassis socket
4C socket, 8 pin round - . 10 $8.00 . ACIB Alligator clip,-black
0 Ic socket, 10 pinround - 1101 .$9.90 ﬁgés 'ﬁmga'gg: g:ig, ga'dck lsul ted
PL.C1B RCA'line socket, hard, black "~ 10 7 $2.10 a ] ackinsula
PLC1R 'RCA line socket, hard. red 410 -22_10 AC2R Alligator clip, red insulated

‘PERSONAL SHOPPERS ot
_ MITEL RECORD BAR, .. ' 's&p PHOTOGRAPHICS

8 0t e B 2 s B
OO0 00000000 00000000000

e

HITEL HI-FI

S +.SHOP 4, SKIPTDN'S A‘RCADE SHOP C, NEPEAN ARCADE & ELECTRONICS
- ‘ ;PENRITH - ‘ PENRITH. o .26 QUEEN ST NAMBOUR 4560
--{047) 21-0850 . ~{047) 210850 - * PHONE{071) 41-1014 =




Introducing

Ferric Oxide’ S
finest
hour...

: New BASF LH Super Cassettes wrth fmer ‘more hrghly refrned ferric oxrde partlcles to grve
: -a 50% mcrease in volume wrthout dlstortlon

| htroductng a new staridard of : : Low Norse charactenstlcs areeven Performance specmcatrons of the hrgher o

.+ .recording for all cassette recorders and - ‘lower than standard Low Noise tape. quality cassette decks are exceeded,:
. .decks without a CrO. bias switch.-BASF R TN L TR AR - ‘ " the reproductron of any recorder is -
- LH Super cassette tape represents the - .1, T improved. -
=" ultimate in ferric oxide tape technology. . T . . . No special bras switch is requlred
* Utilising a'pure Meghemite oxide as well .~ joutput ; " ‘BASF LH Super provides professional -
"as a totally new binder system, LH Super . | \ _results with standard bias settings found -
~features higheér magnetic density and S N -on all cassette recorders and decks:. :
improved particle orientation. -~ CHE ]  E R . w
: This means more magnetic energy . : - 1 ] :
. from the same tape surface area. The .~ | s Super Dynamic ®
“-result: S "
50% lncrease in volume wrthout X : . .
.. distortion, across the full frequency R X 1 H
: f‘range."An added 4 dB of low frequency, - . | ~ N i the best in - .
- distortion-free dynamic output. A higher | - B ‘ Cassette sound
“level of high reproduction is attainable - ‘
flatto 20 kHZWlth alOWel’ compressmn A Sem s . 180 so0 Bk 5 % @ BASF Aktiengsselischatt, 6700 Ludwrgshafen/Rhern , SRR
i factor S o o 17| Noiss/dB ;. : Sl moPrequeney] - Federal Republic of Germany. e '

Sole Australlan Dnstnbutors MAURICE CHAPMAN & COMPANY PTY LTD Sydney 276 Castlereagh Street Sydney 2000 Melbnurne 146 150 Burwood Road
- Hawthorn,-Vic. 3122.-Brisbane: 123 Abbotsford Road, Mayne, Qld.-4006. Agents:—Newcastle: W. L: Redman & Co. Pty. Ltd.; Canberra: Sonney Cohen&Sons
i State Dlstnbutors ——Adelarde Nerl Muller Pty Ltd Perth M J Bateman Pty Ltd Launcestun P.&M. Dlstrrbutors Darwm Pfitzners Music’ House A~BA4472 S

PN
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" Painton totary stud ™ !

switches are-available in-

1,28, 4 and 6-pole .
+ versions and with up to
“.8ix banks. anllty proven
" by-years of operation

) - -under extremes of -~ -7
~environment and a wide

variety of conditions;:
th_ey are designed to .

gnve an extremely h1gh
electrical performance
Cwith maximum rellabllny

“and are Post Office’ :
approved t0 RC1416A. - ; fcrgﬁgapnltvgtnec? éeeennsure

Improved direct link .\ contact pressure:.

-wiper provides a low ' ““Ggntact studs and con- -
capacitance and induc- " tacts are silver and’ ‘gold-

‘tance conngction S g ; :
plated respectively. -
: ‘between mdl\ndual bon Type 72 Switches

‘Rated at 0.25 amps at”
250 VAC, 0.1 amps &t -
1250 VDC and 0.5 amps g
at'30 VDC

Type 142 smtches
Rated at 1T amp at 250
VAC/VDC. :

A full range is avaﬂable :
from local assembly. . .. &
Literature is-available on -
‘request to the Profes-
-sional Components
-stnsnon

Plessey Aus!ralia :

Pty Limited

‘Components Divlsion
‘Box'2 PO Villawood . -
‘NSW 2163 Telephone
720133 Telex 20384 .
Melbourne: Zephyr - -
Products Pty Ltd 56 7231
“Adelaide: K. -D. Fisher & Co
223 6294 Brisbane: -

L. E..Boughen & Co

70 8097 Perth: - . -
Everett Agency Pty Ltd
815500 N.Z.: 25
.Henderson (N Z) 64189‘ o

" tact studs and xhe
collector ting, and is

“Touch a ‘Wild Rover' switch and things happen
-with the greatest of ease. Office machines, . -
“glevators, vending machines, appliances, numencal
" -control equiprment, mini- computers intercoms, -
“material handling equipment, ‘panic butténs’, etc
“are all unfailingly activated at a touch.:

The Wild Rover Corp. (U.S.A)) has achleved

.-~ world-wide acceptance of ‘Touch-activated’ -
~switches by their.unique; patented ‘Electrical

Grating’ ‘contact désign. The range embraces three
series which cater for consumer oriented control

7 functions; heavy duty use and mini sized -
j' appllcanons where space is at a premium.

These switches pgrovide ample touch area; are

virtually maintenance-free, shock-proof and are -

resistant to dust,-oil and water, A variety ‘of colours’ -

" and styles is avallable LED or incandescent nllummated
" styles are optional and are subject to special order.

‘bPIessey Australla Pty. Limlled Componems Dmsmn . !
.. Box 2, P.0O.Villawood, N.S.W..2163.Tel 72 0133. Tel&x 2038

D.:
. Fisher & Co. 223 6294.-PERTH: H. J. McQulllan Pty Ltd. "
. ‘_,68 7111 N.Z.: Henderson (NZ) 64189 G

MELB.: Zephyr Products Pty.-Ltd. 56 7231. ADEL

: AC117 :
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| new swn Funcrion ceneraToR

{Continued from page 14)

" AC current measurements are made
< -#-pver-afrequency band of 40 Hz to .
© 720 kHz with a mid-band accuracy of

_£(0.25% of rdge.+ 0.25% rge.). Resis-

REGHIENTY RANGE ¢
KA 00 e A ROk év‘f" “j?
L ) . “'160 ‘

: S‘UMQTION
GENERATOR

Cloeoreser . amelitune
PUL 0N NTO Resh

A new ~‘I‘1igyh‘pér”fdr‘rnarmé,‘ fn’bdéys”tiy“f:', TTL output which will h‘a’ndle 20
priced function generator (BWD 160)'*,, : TTL1oads and the mair'600 otims

‘has riow been added to the BWD - -~ ‘output, Maximum outputis20 V p-p
Ainstrument range. The new unit has - O/Cor 10 V pp into 600 ohms and

‘a frequency coverage from0.02 Hz = is contrnuousiy vanable over a 100 -
10 2 MHz in seven decade ranges, with 1 range.

-the selection of 12 different waveforms Cahbratronkrs ciarmed to be 3% of full

and five simultaneous outputs. |t may = scale above 2 Hz and output is -

by &n external!y applied log sweep. . load paraneled by 15 pF. Sine wave _

-~ The 'main outputs of sine, square , .. . distortionis betow 1% between 10 Hz i
-and triangle are avarlable simult- < - and 200 kHz and triangle linearity is’

aneously at'1 V p:plevel on the rear = better than 99% frorn 1 Hz to
pariel, in addition to‘:‘tyhe front pa‘nel et 200 Hz . , :

NEW DIGITAL MULTIMETER FOR ssi\ih‘ﬂ”ﬂh“r—fiﬂo usE

* tance range'is 10 milliohms to, 20
= s megohms with mid-range accuracy of
";+ {0.02% of rdg + 0.01% of rge). Open
. circuit voltage on the ohms terminal .
1. when set to'its lowest range does not
- exceed 5 volts, praventing damage to
+ = most solid-state devices.:

Input protection is provrded to 1 kV

. on any dc range, 500 Vrms on any ac
-+ range, and 350 V peak on any resistance
(o range. ‘A front-panel fuse protects the -

¢ instrument from obverload when mea- -
: . :8uring current, . :

-~ A choice of four pdwer supphes |s

“ offered: four standard size D" cells,
./ battery eliminator, internal ac power
“ supply and rechargeable nickel cadmiurh

““batteries. The standard 3465A DMM
" comes with an internal ac power supply

: and rechargéable nickel-cadmium bat-

terigs, QOption 001 eliminates the :
"nickel cadmium batteries. Option 002 -

““is the “D" cell version with a rear panel

also be swept over any four decades - ‘maintained withih 2% into a 600 chms + connector for dc from most HP hand-

held pocket calculator battery chargers.’

“The charger is used as'a battery elimi- - .

_nator for AC mains operation. -
A high-efficiency LED display

~~~reduces power consumption and dnssr
. pation, Besides the obvious advantages
-+ of longer battery life, instrumerit re<- -

liability is improved due to ‘vth‘e'iow‘ b

T ,temperature rise within the DMM..

Input terminals are recessed to meet

- safety requirements. The input terminal |
- fof current also contains the fuse and is-

gasily extracted from the front panél.-

© " International symbols as well as voltage
i ;iirmrtatnons are shown on the front panel.

- Several factors contributé to the low - !

* - cost of the 3465A. For example, its -
.+ input attenuator uses a custom built ;
+ ' tantalum nitride thin-film résistorona’
- sapphire substrate. Resistors are laset
L . trimmed in production to better than’
-850 ppm. All resistors are in a ratio set

‘ona smg|e sapphire substrate addmg to v;'

“the resistors of the A/D converter -

“This new 4-% digf‘t,é“fi&)ej‘-fuhétyibn  rnent range is 10;1V to 500 voits wrth

digital multimeter frorm Hewlett-Packard ° 2 mid-range accuracy of * (0,16% of
‘combines low cost with high accuracy - - “rdg. + 0.05% of rge) ovér a 40 Hz to

which are on the same substrate, pro--

-viding better accuracy at lower cost.

. Production costs are further cut
. -through the use of atitomatic com:-

-/ _ponent insertion and computer test.
" Only four potentiometers and two
for both bench and field use. Called the = 20 kHz bandwidth. AC and dc current

capacitors require periodic adjustment -

model 346BA; the DMM coversade- . measuremerit range is from 10 nanoamps © ‘during routirie calibration cycles;

_measurement range from 14V to 1 kV - to two amps. DC current accuracy for

with @ mid-range aceuracy of £ (0,02% -~ the 10 mA range is*+ (0.1% of rdg

of rdg. +0.01% of range). AC measure-  + 0 01% of rdg )
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v reducmg service and calibration time.
“Another ciréuit innovation'uses a

~single reference instead of two tra-

o7



;D:recf from the (¥ mfe d Sfafes

TTAI fistetd  prices jare in’ Austrahaﬁ dollars,

Intemauona! Postal Money oyders please sénd PO rccmpt wnh order tor mmwdmc

.shipment). .Banque ‘Chasiers .check- {preferably -in US funds) and rated company cheques (with foreign exchange stamp approval affixed)
will beé atcepted. Due to recent ‘Australian governmént restrictions we are not able .to clear personal checks ... Al Qoods ‘are new

for orders over this amount,

””*DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED

~ “unused surplus and are fully guaranteed. Orders .will be shipped within- two ‘workdays of receipt of samae. All ¢ustoms forms will ‘ba
attached. - Minimum order amount n $5.00, do not ndd postage = .we pay postuoo Surface mail for orders undcr $10.00 and Air -Mail

7400 SERIES TTL .

7400
7401
7402
] 7802
7405
7406

. pivide-by-12 counter (divide by

-DIP |

-Quad 2-input NAND qate..........s
“'Quad -2<input NAND gate....iiives
“Quad 2~input NOR gatei..issiiens

Hex inverter..vicsvevensoivessns

Hex dnverter*.lviiivicidesss's i
- ~Hex inverter buffer/driver#*

“Quad 2-input 'AND gate..:

iTriple 3~input NAND gate
‘Dual 4~input NAND gate.....ses..
- 8-Tnput "NAND ‘gate.ivoisveees v’
-.’Dual 4-input . NAND buffer........

480
BCD-to-7 sSegment decoder/driver. 1 00

BCh<to=decimal decoler .iw vy iviisr

U§4opit read-write memory (RAM).. 3.00
Decade counterii.i.ivevevinserniv 90

.2 and divide by 6).........‘..

' 4Bit right-shift lefteshift

‘register... .. 78

Pesens

¥ e wa

BCD-to~7 segment decoder/driver.: .80
.Expandablé dual.2-wide 2-input .
AND-OR-invert gate... .o.ssus. 0200
* Expandable dual:2-wide 2-<input’
" AND~OR-invert gate....eiseasie. +20
J-K master-slave -£f1ip<f1op.... v 430
:Dual- J-X master-slave flip<flop... 40
Dual D-type edge-triggered S
L ELIPELOPi i i v e s b ae e i a 80
Quadruple bistable latchivseisss 275
Dual J-K master-slave flip=flop -
i Arith-préeset and clear....swsssi 40
pual J-K master-slave flip-flop. ‘.40
4-Bit binary full adder ¢look
cahead . carry) civivsssesaorsavey w80

POTTER & BRUMFIELD

Type KHP Relay 4 PDT 3A
Contacts 5 '
T oc (eso coﬂ) _
V1zo VAC (105 MA coil)..

8 .‘oo‘ EA‘.

v52 $1.00 €L

P

74193; Synchronous i-pit hmary up/down
g :dounter with preset . inputs.... 1,00
*With opeh colléctor output

UNEARS

H-Watt’ pcwer arivér amp
sPrecision timeri....sie.
" "Phase lock  loop DIP...
:“Phase lock -loop DIP,vviiv iy
_Phase 1ock .100P TO=5.vecivioeasss

“Function' generator TO=-5..4. . iia. 2,00
- Pone .3eCOGET v aeresovivionaesrrine 2450
Dial 741 op amp MINI DIP....«ssv .90
Voltdage comparator DIP..;.vevaes 760
Dual comparator DIP....vsieeswee. +25
Precision voltage regulator DIP. 1.00
Op -amp TO<5/MINI DIP. Yanees +55
"'pual 741 op.amp DIP..... eeswsss 1.00
Op AMP TO“5i4iiaaaus vusiessesvaee’ 1200
‘2 Isolated transistors and a Dar- ..
lington-connected ‘transistor pair .75
5 NPN -transistor array..c.esweve 275
Dual differential amp.......% .75
Positive DC regulator TO=5.i.:0. %50

Voltage regulator....evisnssnees 1,00
Op amp voltage follower ~ro 5 1:25
comparator DIP:«veviaa 1.00
AGC amplifierieiassses vaeeus 1.00
v RP=IF amp epoxy TO=5...ccxevis 425

5 4<Ouadrant multiplier, . 5uyy. 1,00

LS! CALCULATOR ONACHIP |

This 40-pin DIY device contains & complete
12-digit calculator. Adds, subtracts, multi-
plies, and divides. Outputs are multiplexed
7-segment MOS levels, Inpvt is BCD MOS
levels. :Externdl clock is required.. Com-
plete data is provided with c¢hip {includes

schematic for a complete talculator).

Complete with data $7.00

COUNTER DISPLAY KIT<~CD=2
thia k it provides s highly dophisticated
display ‘section module f or clocks; counter

] or other riumerical display needs.:

The RCA DR42010 Numitton display “tabe

| supplied with £ his kit is-anihcandescent

& e Ve n-segment display tube...The~.6" high
number ¢ an be read at a distance of thirty
feet. 'RCA gpecs. provide aminimum 1life
for- this tube of 100;0 00 hcurs (about ‘11

{ years of normal us€).

A 7490 decade tounter Ic is used to give’
typical count rates of up to thirty MHz, A
7475 48 used t6 8 tore-the BCD information
during ‘the counting period -to ensure a non=- .
blinking display. .. Stored BCD data from the
7475 i s .decoded uSing a 7447 séven-ségment
decoder driver. The 7447 ‘accomplishes
blanking of leading edge zeroes, and has .a-
lamp test input which causes all seven seg-
ments of the display tube to 1ight:

Rit inecludes a two-sided :(with'platéd |
through hole s) fibreglass printed circuit

1 board, three IC'§,*DR=2010 {with decimal-

point) display tubé, and enough Molex socket
pins for the-IC's. :

Circuit board is 8" wide and 4 3/8" lonq.
A sxngle 5-v0lt power gource powers both the .
Ic's and the dlsplay tube. e

Cb 2 kit Complete Only $10 95
Assembled and ‘Tested ;. :1$13:00 ¢

Board: only $2 50

Data only §1.00v

- SLA- 1 OPCOA

’ VPin compatible with MAN-l.\
arge .334" haracter.
/ Mounts on 4" centers.

/ | Left<hand decimal noint.

$2 00 Each‘ 10 Fot $16 00

RCA DR201O NUMITRON

'RCA DR2010 Numitron d i gital
display tube. . This incandes«
ecent five=volt 8even-segment-
device provides a 8" high nu-

- meral which can be :seenat 2

. distance of 30 feet.. The tube ]
has & standard nine<pin base

F . (solderable) and .a-left-hand |
¢ decimal:pointl . . < Bach $4.00

SPECIA!, 4 for $17 50

8BB11

8093-8094 Tri~state quad buffer DIP..
8850-9601 One=-shot multivibrator DIP..

:.Quad’ 2<input MOS interface -

gate 15V open collector DIP...: ‘30i

%

arand new 20 turn precision trimérs. “ithese :
FOLLOWING VALUES INSTOCK: . are prime parts,

10 -Ohm 1K .~ CBOR U qually " packed
20 Ohm 2K ¢ 100R in sealed enve~
50 Ohm 5K 200K lopes.

100 Ohm 10K 250K

200 Ohm 20K " 500K Each oOnly "89¢
500 Ohm 251( ‘1 Meg' .

Ten for $7.50°
Please specify P or’ L {BCH or wire leads).
3 order /NOW, these wcn't 1ast' S

.mostly indivi~’

COUNTER DISPLAY KIT—~~CD~3

This kit is similar to the cp=2 except’ for
the following:

.poes not include the 7;75 quad lateh
storage feature. ‘ 4
Boarddis-the Bame width But is a
‘shorter.: -

Five aad itiohaT: passive camponents are’

‘provided, which permit the user to pro-

‘gram-the & ount to-any fiumber from two

o ten, . Two kits may be interconnected
.to éount €6 any number 2‘99, three kits

2-999, etei. o BB

" Complete 1nstructi.ap§ are provided to

. pre=get t he modulqs for your applica<
“iotion

a.

bl

. cn—3 Board Only $2.25°
: IC 8, 7490, 7447 $2.95
RCA DR2010 tube $5.00°
cmplete kit 1nc1udes all of the above
plus 5 programming parts, instrfuctions, and

108

e _,.‘i

Babylon Electronics inc.

Post Office Box J, Carmlchael Calnforma. 95 608 u.s.A

FERERSSA S SOV SR S

Molex pins for Ic's. : Only $9 25
This TO-3 Qevice is a c¢émplete feg=

\ ulator on a chip .- The:309 is vir-
“tually ‘b lowout proof. : 1t is de~
s isighed to shut itself off with over~
- load of current drain or over temp-
-] (DC) .can zrange from 10 to:-30 volts, .

4nd the output will be five volts
(tolerance is worse case TTL re~
quirement) at . current of up to one
ampere.
5 for §7. OO

LM309K S—VOETREGULATOR
éarature éperation. Input voltage
“Each si 50




{Continued Frorm page 107

: p
“The advantage of one reference is sig-
fificant component reduction, :mprOVed
Jinstrument stabmty and SImphfled ca-

- tions, The company’s Laminated
““and Insulating Materials Business: i

device circuit boards, from screen’ ©
~-priting to curing, is only a few .o+

minutes, compared withup'to 60~ =
minutes for printed circuits made =+~
by ‘conventional techniques. ;v
:General Electric has applied-for
several patents to cover these inven-'

Department-in-Coshocton; Ohio; U.S.;

-2 is exploring other applications of this
: advan‘ce in printed circuit technolbgy.\ .

- aré currently. working on ceramic -
‘dielectricantennas made of low cost

materials such &s lead -titanate zlrconate.- '

perating principle is ingenious, in -

ence a low:loss material havinga i
§ high dielectric constant surrounds a fﬂl-

 niature antenna. The antenna can be

- small since the propagation velocity of
‘the electromagnetic radiation is slowed
“down-in a similar manner to that of
light 1 p sing through glass that has a.
o

“NEW TECHNIQUE sps::bs-pc. o
'BOARD MANUFACTURE |

chxtess RELAYS

Electromagnetlc relays used in elect-
ronic circuits tend to‘damage electromc
components because a high amplitude
electromagnetic puise is generated .
as the relays open and close. b

4n anattempt to overcome ‘thts pro-

. blem Oak-Industries have developed a’
{*kickless' relay.: S

~ Rather than using an inductance coﬂ .
_{which is of course the offending com-

ponent), the new Oak relay usesa

a resistor network that heats when- -

“eurrent is applied to it~ th_eh snaps the

. contacts into the'closed'pdsitio’ri

The thermal telay is of course slower |

~ than electro-mechanical devices = but
: can'be made just as compactly — if -

* not more so.'One projected dual- m-hne ]
;{2 form¢an handle up to five amps and
should sell for US$1 00 e

CLOCK RADID CHIP

¢+ 2 The US General Electnc Company

. have introduced a multi-feature MOS - :

~.chip containing all the logic, control =
-+ switching, segment drivers'and timing
. facilitiés required for clock fadios. . .

. -Included within the chip is'an
: ‘oscillator circuit that will maintain
the timing system in‘operation {less. ", &

; display of course) withinan'accuracy ~
- of 30 seconds an hour if mains power" :
-t isdisconnected. When power is

: subsequently restored, an indicator :
. notifies the user that the (now) dis-
f ,piayed time may be inerror.

Also included isa iacility’ to en-

- able a clock to furn on any electrlca1
Lequipment at a pre-determiried time~ .

“thermal bi-metallic actuator coated with
. ‘an insulating material and screened with

~ plus a "pre-alarm’ switch that could

« for instance turn on-an electric jug ot
- tea-makera few mmutes before the
. alarm goes off. . SN ‘

' WATERPROOF ROTARY SWITCHES

Four new waterproof rotary swntches
are now available from ALCO Electronic *

- - Products. Identified as the MRCE Series, -

. they feature a miniature 15 mm diameter

cylindrical aluminum case. A neoprene i Hating is 500 mA, 125 Vac or 28 Vdc

""0" ting is provided to serve as a sealer-
between the bushing and panel, A second -

o 0" ring is focated inside the bushing :

1006 ¢cos ly he'o ly alternative was

~ in sereen printing, a process by wh;ch L

- & conduttive ik can be prmted
pidly on'to & §uitable base.:
However, standard c‘dndut:tive ~in‘
ave to be baked and dried slowly and
GE chemists had to develop alow-cost.

st drying conductive ink thatcouldbe o

ied by a.screen-prmtmg process - -

P
‘these speciﬂcatuons was evolved.’
‘ Total productnon time for the ﬂash
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* for additional waterproofing prdt'et:tlo’n"

“Miniaturisation perm|ts high denslty
apphcataons :

Contacts and termmals are sulver

" Details from Namco Electromcs, 239

. 'Bay Street, North Brighton, Vic.:3186.

100



] CA
§ 400v. (Mixed) — 1

EE OFFER

more FOR THIS MONT NLY!!

EAERL Ao gt S

2 f 300v — 18¢, 16U v— 25¢,
2 5 2uf, /4sbv — blg /200v = 70¢,
uf,

"umen. ’

éea

e 50 (6|P)

B |

LR

iagram) - 95c ea

PS: All 10% Tol. in volt. .of 160v
or .$3.: RESIS :
Mostl¥ 5%,-10%, ‘;,Mlxed) ~—-100 for
RANS ISTORS NE
ermanium tyge éMnxed) —-10 for
LECTR C! Top . quality
P:gtanls incl. low vclt and high-volt.~ .25 for
51 90." CERAMIC CA
low -and _hi h volt, “types — 50 for $1.
TANTALUM
rice ‘of 20 for $1.90.
cluding dual, single, switch and reset pots
— 20 for $2.95. Post and Pack 45c or extra
for heavy parcels.

. P.0.Box 175A,
'Bandwuck N.SW. 2031

of 10 of 47uf/10v g
'Electrogtlcs with zverﬁI gurchase of $5 or

ELECTROLYTICS AT UNBEATABLE p

oc, .
557

ca'Bg ‘v

90; .
OARD at |ncr3dlb|e Pnces 6" X3 .

25¢,. 8" 5" 5¢, X 9" 1.75. |
Mlmatuve Tunmg gang wlth lnbullt trlmmars

INTEGRATED CIRCUITS AT
AIN PRICES )

7474, 7475 4

PA 34 1w RMS (lncl

| sUPER BARGAIN PACKS — POLYESTER
BRANDED pnp *

PS: Excellent quality .
Miniature types at mcradlble
POTENTIOMETERS: -

w Mlcnomcs } '

. § Hobipak -,

<7 ] Plessey Aust ..

1 ADVEFITISERS INDEX

‘A&R Soa
“Adcola Pruducis
Akai .
Allan Electronics . H
Amateur Astronomer .
Applied Technology
Audio Engineers .
Aud itec .
Aurie
nutotronlés

WV,

Babylon Electronics
; British Merchandising
7.1 Chalienge HI-F

i .o p a

1 »chk smnh . it

D ouglas Hi-Fl

‘Edge Electrix ~
tectronic Disposals. -
lectronic Mailbox -

YT

N =OXANOUNRNOINOROON N

.sl

H 1] .
Ham Radio ...

“uDNTD o=

] lnternailonal Dynamics s
- internatio:

Electronics unlimneﬂ !
John Carr L

o

Yo .
VI&M Electronics I
Maurice Chapman ...
Micronics

RAooaatublh

[
NONOONOON=ONARONONWOAO

Philips Elcoma
Photimport:
{ Pioneer Eiectitcs .

.-} Protector Alarm
gadlo Parts ,

TC

Sun £lect i
Tandy Electrénics
Transpark ...«

- TN R R
b Buyonbib. o

E Tnuani TV .

Union carbide

i Wardrope & Carroll
‘~§ Weston Elactranlcs B

‘outputs of £ 15 volts making it ideal

PHOTDN COUNTING 2
- A new catalogue on Photon Countmg

| isavailable from Tecnico Electronics.

- Arsection of the catalogue entitled =
Photon Counting < What is it? vses
circuit diagrams, schématics, and graphs‘
to explain‘the princnple of photon
counting which is a technique ‘used to

|u'¢I¢|e t

S pat worst as
; MOS circuits. .0

‘Details from NS Electroni

| Stud Road & Mountain Hnghway
;Bayswater Vuc 3153

measure low level signals from photo-*

multipliers‘or electron multipliers.
Through the use of digital processing,
significant advantages can’be obtained
over conventional analogué methods.

“Signal-to-noise ratios limited only by -
the statistical nature of the quanta bemg

measured are readily achieved.

_+This catalogue also consains comp ete ;

spemflcatlons on P.A.R.C.’s photon: ~

counting-équipment;-as weil asa hst

of selected PMT tubes.” . o
“Tecnico Electronics, Premler St.’,af”

Marrickville 2204 NSW' or Tecnico™
vEIectronics 2 High St Northcote 3070
'VIC g

" A ceramic piezoelectric element

forms the-basis of a new pressure- =
sensitive push-button switch just mtro-r

duced by Siemens.: . -
Intended as a possible: rep1acémeht
for the proximity sensing or touch-- - -

sensitive devices often used on lifts =
and TV sets, the new Siemens B39910 '

device genherates about 0.8 volt un‘der@ :

“a'pressure of 150 grams (at'which,”

deformation is a mere 0.5 gimetre).

Cost is believed to be as low as 17-21 '

(US) cents per umt

NEW TRACKING REG UI.ATDHS

Three new dual tracking voltage =
regulators are now available from

Nationatl Semiconductor Corp.-Called - :

the LM125, LM126 and LM127, the
reguilators provide balanced po‘sitive
and negative output voltages at
currents up to 100 mA. Input voltage -

can be as high as+ 30 volts, and there .
:is provision for extérnal adjustable ,

current limiting.
“The M125 provides trackmg

for op amp supplies. It features output
voltages balanced to within 1% and - -
line and load regulation of 0.06%. The

LM126 provides +'12 volt outputs -
balanced to within 1% and features

line and foad regulation of 0.08%,

while the LM127 has +5 and —12 volt -~
outputs which are specified to be’

ERHATA

‘ :ESIZER OSCILLATOR

' November 1973

It has been found thavt iCS,"a CMOS/
~ IC type 4007 has a high failute rate.

. This may be preventéd by perfofmmg

the following modification.

“Break the topper track 1éadif

from pin 10 of 1CB, Add &' diode,

**type INO14, between pins 13 and
210 withthe ‘cathode (bar nd) to'

pin 10.°Also add a4.7
- pih 10 to earth (pin 8

o1 the 007 Has failed the ymptams
e ,_-are that the bsclllator elther toes not

,‘PIEZOELECTRIB TOUCH SWITCH L

- MAY 1975

It has been found that 50

855 IC from other manufacturers do
-not have the same characteristics as the
. Signetics NESS5 used in our prototype.;
" /With these other 1Cs the alarm 'will -

-close, of latch; during initial switch b

"This may be’ cured by addmga IN914

diode between pin 6 and pin 2 {cathode ]
bar to pin 2) and by changing R20to.
one megohm.‘ 1

- AMPLIFIERS ETI 420,422

Both amplifiers may suffer from inte

Uference from power mains transients

when refrigerators, etc, switchi on &nd
off, The interference is picked up by

i the pre-amplifier and may be: greatly

teduced by adding 10 k resistors in t
emitter leads of Q9 and Q10. Thi g

“fnay be done by cutting the track
- between Q9'{Q10) and R53; C35
. |Rb4,C36) and soldering a 10k
P resistor across the brea

-2 WAT .AMPIJF 'R ETI 440
~JULY 1975

A numbér o

- publish a full-éized printed ¢iréuit -
“board 1ayout for this project. The

outis reproduced on page 102(6]‘ this '
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> 2 UesSIg
power output of 300 watts perssame painstaking attention to
channel . . . a continuous detail — and the same
ating of 600 watts RMS . .. manufacturing enthusiasm and
nto 8 ohm speaker systems,and precision — as the LUXMAN
a THD of 0.05% through a flagship, the magnificent
requency response of 20 Hz. M-6000.
0 20,000 Hz., the LUXMAN Choose the LUXMAN model
-6000 must be regarded as  which suits your stereo budget.
Listen to it critically — and
will satisfy the most make your personal
emanding stereo enthusiast ~comparisons in terms of both
% . particularly when combined design and performance. After
AaNith ihe totat flexibility of the all, when you choose LUXMAN,
UXMAN C-1000 Pre-Amplifier You'll be listening to it for a
ontrol Centre. long time to come!

ut, naturally, the LUXMAN

o O[J WI‘IEN , -6000 is not inexpensive.

owever, all is not lost. In the

OUVE WON THE ew LUXMAN series there are

wide ranges of power amplifiers,

PERA I‘IOUSE pre-amplifiers, integrated

amplifiers, tuners and tunecr/
amplifiers.

INTERNATIONAL DYNA!
(AGENCIES)PTY LTD

23 Eima Rd.. North Cheitenham
Metbourne. Victona 3192

Available from
A.C T : Duratone Ht Fi. Cnr Bofany St & Altree Crt. Phyltip 2606 Telephone 82.1388
LS. W . M & G Hoskins Pty Ltd. 400 Kent St Sydney 2000 Te'ephone 5461464 547-1093
LD . Sterec Supphies. 95 Turbot St Brisbane 4000 Tetephone 21 3623 S A Challenge Hi Fa
tereo 96 Pine St Adelaide 5000 Telephone 223 3599 TAS Audio Services. 44 Wilson St
rie 7320 Telephone 31-2390. VIC : Encel Electromics Pty Ltd 431 Bridge Rd Richmiond 3121
elephone 42-3762 W A . Arena Distributors. 282 Hay St Perth 6000 Telephone 25.269%9




ehmmate a’lot of the'internal wmng to
assure long term s abmty :

. and direct ‘signal traffic’ throughout the 881
~for 3 pairs of stereo loudspeakers, tuner’;

section, turntables, decks, tape dubbmg, .

‘mlcrophone mxxmg, and much more.’

' the Power Line offers other
‘big-value reéeivers with

similar cost/ performance

i . advantages
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